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Foreword:

This manual covers the USIMaster® application Data Analysis Software (DAS) used in conjunction with the HT/LT 2000W
Digital Fault Recorder (DFR), Model 2002 Disturbance Monitoring Equipment (DME), and the Model 3002 Sequence of
Events recorder (SER). Functions of the Model 3002 SER are simply a subset of the Model 2002. Therefore, this manual
has been geared for both DFR and SER users.

If you have purchased an SER only and do not intend to use the software with a USI Model HT-2000W or Model 2002 DFR,
you should be primarily concerned with sections and subsections listed below.

Section 1: Operating the Master Station
Section 1.1: Master Station Data Analysis Software Installation
Section 1.2: Quick Start Guide
Section 2: Screens and Menus
Section 2.1: USIMaster® Application Menus
Section 2.1.1 File
Section 2.1.2 Edit
Section 2.1.3 Communication
Section 2.1.4 Services
Section 2.1.7 Help
Section 2.2 USIMaster® Screens
Section 2.2.1 DME System Selection List
Section 2.2.2 Shortcut Buttons
Section 2.2.3 Application Status Bar
Section 2.2.4 Display Modes
Section 3: Master Station Working Screens
Section 3.3 Sequence of Events Recorder Data
Section 3.4 File Transfer
Section 4: USIMaster and DME System Setup
Section 4.1 Master Configuration
Section 4.2 Calibration Record
Section 4.4 Edit WinDFR® Configuration

This manual covers software releases up to and including version 3.9.1.
Copyright © 2002 and 2011 Utility Systems, Inc. ALL RIGHTS RESERVED.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical,
including photocopy, recording, or any information storage and retrieval system, without permission in writing from
Utility Systems, Inc.
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Section 1: OPERATING THE MASTER STATION

The USIMaster® Data Analysis Software (DAS) is capable of interfacing with HT/LT2000W
DFRs, Model 2002 DFR/SERs, and Model 3002 SERs. It is used to retrieve manually or
automatically and display COMTRADE-formatted fault records from the Digital Fault
Recorders (DFRs) and provides analysis tools for use on the displayed data. USIMaster®
DAS also retrieves time sequenced data from Sequence of Events Recorders (SERs);
generates and edits configuration files, and displays diagnostic reports.

Additionally, an optional feature of the USIMaster® automatically correlates Disturbance
Monitoring Equipment (DME) fault records with lightning strikes and generates an event
summary. This summary is retained as a part of the records summary and a copy is sent
via E-mail. Note: this option is in cooperation with and requires a lightning strike data
subscription with Vaisala.

One or more masters may be utilized in the overall system to operate multiple DFR and
SER units. Communication with a DFR or SER may be done through a Local Area
Network/Wide Area Network, through analog telephone lines using a wide array of
Windows™ compatible modems, through an RS-232 serial bus, or through an RFL 9660
Digital Switch. The USIMaster® application may be used to program remote DFRs to send
Quick Summary information, complete COMTRADE Records, Continuous Data and
Sequence of Events data to the Master Station automatically within seconds of an
occurrence. This data includes critical information such as triggered analog channels,
triggered digital channels, fault ID number (FID), date, time, fault length, time sync status,
and distance to the fault. USIMaster® also performs detailed fault analysis on complete
fault data and can print the data graphically with a wide choice of options.

The software is menu-driven and provides on-line Help. The latest USIMaster® software
operates on any IBM-compatible PC with at least a Pentium® CPU and Windows 95® or
higher.
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1.1 Master Station Data Analysis Software
Installation

The USIMaster® software is provided free of charge to users of USI systems. It may be
downloaded from the USI website at www.FaultRecorder.com or may be requested on CD-
ROM or via E-mail. Contact USI if the software is required on other media.

Packages delivered via E-mail will be delivered compressed in WinZip™ format. To install
using Windows Explorer®, browse to the location where the compressed installation file
was saved. Open the compressed file and double-click on the installation file. Follow the
instructions displayed by the Install Wizard to complete the installation.

The USIMaster® application and all its required files are installed by default onto the C-
drive in a USIMaster® folder. If a different location is preferred, enter the desired path
during installation and this directory will be created automatically by the installer
application.

A Warning: DO NOT install this software to the root directory, especially not to
the root directory of the boot drive.

Once the USIMaster® application has been installed, run the software by clicking the
Windows™ Start button and selecting USIMaster® from the Programs menu. The program
can also be started by using Windows Explorer® to see the contents of the USIMaster®
working directory, then selecting and running the Master.exe file.

A shortcut icon may be placed on the desktop by using Windows Explorer® to display the
contents of the USIMaster® directory. Right click on the Master.exe file; select Send To;
select Desktop (Create Shortcut).
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1.2 Quick Start Guide

Using any software for the first time can be intimidating. However, USI has designed the
USIMaster® application to make setup and first time use as simple as possible. The
following Quick Start Guide takes the user through a series of steps designed both to
minimize the manual entry of information and to accelerate the process of retrieving data.

Step 1 — Open Master Station Software

Select the USIMaster® application from the Start menu, or double-click on the USIMaster®
icon on the desktop (if one has been created). The USIMaster® application momentarily
displays the information screen shown in Figure 1-1. This screen contains release version
information, copyright information, address, voice telephone and fax numbers and web
addresses of Utility Systems, Inc. (USI).

A7

@
USIMaster
Data Analysis Software (DAS)
Version: 3.9.0

BUILD 7/23/2010 4:48:10 PM

®
Utility Systems, Inc.
8431 Castlewood Drive
Indianapolis, IN 46250

Yoice Number: (317) 842-3000
Fax Mumber: (317) §43-7600

Email: sales@faultrecorder.com
wanews. FaLltEecorder.com

Cupyright© 2000 Magnetic Instrumentation, Inc. ®
All rights reserved.

Figure 1-1 Startup Screen
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Step 2 — Acknowledge Initial Startup Message

When the program starts for the first time after being installed, a message box displays the
message No R##.cal has been found (Figure 1-2). No Calibration Record was found
because the program has not yet been configured and no DME systems have been
created. Click OK to acknowledge this message, to begin the USIMaster® Configuration
setup, and to begin configuration of DME systems.

LIS1 Master Station

Fie Edt Communicstion Services Tools Conb-Rec  Help

[ o owe[ - OFEXASNEEM

X Quick Summaty | A4 History Data | HE SER Data | 5 File Trashor |

For helpy, presss Fl Trecosne call mordor off.

Figure 1-2 Initial Startup Message
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Step 3 — Set USIMaster® Configuration

Click on the Edit menu and choose Master Configuration. The screen shown in Figure 1-
3 (General tab) is displayed. Enter directory information for the Archive Path and, Cal.
Rec. Path. Actual path locations will depend on the location where USIMaster® has been
installed, and upon the drives and folders available on the host computer. If necessary,

create the folders using Windows Explorer®. After the paths have been entered, click the
Save button.

I r Systern Configuration (File: MasterSys. Inf)
Gerers ||ﬁ.|.l:orm\'.m Lightring |

Master 1D |1

Congiry M s _U'SI

Archive Path: |CAISIM ather\Dombiade Data Fies

Cal Rec Path: |CALSIMatherS effings

N [V v

Condiricis Pati _I: LS M agterCiortinunus Dats Filag

O so | O~ | ] corce |

Figure 1-3 Master Configuration Screen — General Tab

Master Configuration Screen — General Tab

e Archive Path

This directory path specifies the location where Transient, Long Term, and SER
data Files will be stored after being retrieved.

e Calibration Record (Cal. Rec.) Path
This directory path specifies the location where channel assignments of the DME
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system will be stored. The channel assignments are called the Calibration Record
(Cal Rec).

MCreate unique subfolder for each DME under Archive and Backup paths
Check this checkbox to have the USIMaster® application automatically create a
unique subfolder for each configured DME within the Archive Path and Backup
Paths. The folder name assigned will be the station name as entered in the
Calibration Record.

Quick Start does not require any other settings on the Master Configuration

Screen — General tab (Figure 1-3). Details for the remaining settings for this
screen are detailed in Section 4.1.

Quick Start also does not require settings on the Lightning and Automation

screens (Figure 1-4). Settings for these screens are detailed in Section 4.1.
Lightning Data Correlation® is an optional feature. Other than during Quick
Start, the Lightning tab displays only when this option has been purchased. See
Section 4.1.3.
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Master Syst(El Configuration (File: MasterSys.Inf)

Lightring Data Paths

Structure Info. Path - | _j‘

Lightring Info. Fie: |
Data Query URL: |

Unds
jae—— .0 = = Miss

20 a6 B0 1 2 3 (" Kiomaters
Tive Tolerance (ms) Distance Tolesance (M)

Dealyy Tene 1o Alow Lighinng Data o Becoma Avadable

J
0 0 1.00 10 200 230 300

[~ Enable Delay of ghining Conelation and Emals Browses Timeout fsec) [30

Query Acces: Keys
Uszemame

Pazsword |

e

s | _Omw | 5 carcel |

Figure 1-4 Master Configuration Screen — Lightning & Automation Tabs

These two screens are discussed in detail in Section 4.1, Master Configuration.

Step 4 — Save Master Configuration

If the message box shown in Figure 1-5 displays, the Master Configuration file was saved
but there is no Calibration Record present in the Cal Rec Path. Click OK.

poldham:RO0: Mo R##.cal has been found

Figure 1-5 No R##.cal has been found Message

Step 5 — Set Up Calibration Record

USI provides customers with a Calibration Record containing the specific hardware
settings for each purchased system. Additionally, if channel and trigger assignments are

7
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provided to USI in another format, US| provides a Calibration Record with the provided
settings pre-entered for user convenience.

The file provided from the factory is named R##.cal where ## indicates the unique remote
ID number. Copy this file directly to the Cal. Rec. Path assigned in Step 3 using Windows
Explorer® or click on the Edit menu and choose Calibration Record, Restore Cal.
Record and Restore Cal. Record from. Then browse to and select the location of the
R##.cal file to import it.

To edit or view the Calibration Record, click the Edit menu, choose Calibration Record
and then Edit Cal. Record (see Section 4.2 for details).

To create a Calibration Record from scratch, see Section 4.

Step 6 — Enter Phone and Network List

Click on the Communication menu and select Phone and Network List. The window
shown in Figure 1-6 will display. Select from the drop-down box the method to be used to
communicate with the DME system. Then, in the field to the right, enter the phone number
or IP Address of the DME system to be called. Click Add when finished.

ROO: Phone and Network List

From drop-down list,
select type of medium to

be added
Enter phone number

Mew Phonet or IP address here and click Add
Mew P Addr
MHew 'WinDER Dir
Hew BFL Dig Sw

Figure 1-6 Phone and Network List — Select Type/Enter Number

Next, a dialog box displays requesting the password of the Disturbance Monitoring
Equipment (DME) to be called (Figure 1-7). Enter the password or leave this field blank if
there is none (by default from the factory, no password is assigned to the DME). Click

ok | OK: then click M Save.



UTILITY SYSTEMS INC

ROO: Phone and Network List

Hew Phoned + Add
x Delete
WinDFR Password
Enter WinDFF Pazswond:
|
QK. Cancel

Figure 1-7 Enter the WinDFR® Password

/ Note: If communication with the DME system is to be via Ethernet, skip Step 7 and
proceed to Step 8. Note that it will be necessary to ping the IP address of the DME
system to communicate with it. If communication is to be via dial-up, continue with
Step 7.

Step 7 — Choose Modems

Click on the Communication menu and select Modem/ Choose Modem (the master
station computer must have an installed modem to complete this step). One or more
modems may be listed. Select the modem to be used (Figure 1-8) and click

0K | OK. The USIMaster®is now set up to communicate with the remote DME
system.

Choose Modem Z E E'

Courier W Everthing ExT PnP 3042

Figure 1-8 Choose Modem
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Step 8 — Connect to Remote DME

Click on the Communications menu and select Call Remote. The USIMaster® application
will now connect to the remote DME system by the method selected in Step 6. The
progress of communications and any file transfer may be watched using the
Communication Status screen (Figure 1-9). To show the Communication Status
screen, click on the Communications menu and select Show Comm. Screen.

Communication Status

Transferad 0 of O Total Packets

File Transfar is Complaete

Figure 1-9 Communication Status Screen

Step 9 — Perform Communication Functions

If the connection to the remote DME is successful, the bottom right corner of the Master
Station screen will show the message Logged into Remote (Figure 1-2). Once this
message displays, the USIMaster® station is connected to the DME system and file
transfers can begin (i.e. upload/download settings, upload data files, etc.).

The following functions can now be selected and performed:

From the Edit menu: get or send Calibration Records; get or send Line Group
Records; get WinDFR® Configuration files. See Section 2.1.2 - Edit for details.

From the Services menu: select Test Run, Remote Diagnostic, or Polling Remote.
See Section 2.1.4 - Services for details.

From the Quick Summary screen - right-click menu: select Retrieve Quick
Summary file or Retrieve History Data files. See Section 2.1.4 - Services for
details.

From the SER Data screen: click the Retrieve Dates or Retrieve Files button
(the remote DME must have at least one digital input configured as SER for the
SER Data screen to be displayed). See Section 2.1.6 for details.

From the Cont-Rec menu: retrieve continuous values for RMS, Frequency, Phase,
or Oscillography data samples. See Section 2.1.6 for details.

10



UTILITY SYSTEMS INC

Section 2: SCREENS AND MENUS

2.1 USIMaster® Application Menus

From the USIMaster® screen header, select from the following application drop-down
menus (see Figure 2-1).

Fic E:;h Communication  Services Tools Cont-Rec Help

-
L -
-a L

--------------- T

[RO1 - Now Staon frvosmad) =l owaforrisen -] O X A mm B Bk M

X0 Quick Summary | A/ History Data | i SER Data| P Fie Transter |

Figure 2-1 USIMaster Application Menus

2.1.1 File
The following selections are available on the File menu (Figure 2-2):

U51 Master Station
FIEN Edit Communication

Reinitialize

Prinker Setup
Prink Screen Preview
Prink Screen

Ezxit

Figure 2-2 File Menu

¢ Reinitialize
Reinitializes the USIMaster® application; updates the Quick Summary, History
Data, and SER Data screens and hangs up the modem if it is connected

e Printer Setup
Displays the standard Windows™ print setup screen. This window is used to
select the USIMaster® default printer.

e Print Screen Preview
Displays a preview of the screen that will be printed by selecting the Print Screen
function

e Print Screen
Sends the current screen display to the printer selected in the Printer Setup
window

o Exit
Closes the USIMaster® application window.

11
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2.1.2 Edit
The following selections are available on the Edit menu (Figure 2-3):

—»  Edit Cal. Record

Send Cal, Recard to Remote

et Cal. Record From Femote
Delete Cal. Record

Print Cal. Record ]

LIS1 Master Station Add Cal. Record

Communication  Servi Copy Cal. Record
Restore Cal. Record b

Master Configuration
Calibration Record »
Line Group Record B ™ Edit Line-Group Record

WinDFR Config. k Send Line-Group Record ko Remoke
zet Line-Group Record from Remote
Delete Line-Group Record

Print Line-Group k

-

Copy Line Group Record
Restore Ling Group Recaord »

> Edit WinDFR. Config.
Send WinDFR Config.
Eet WinDFR. Config.

Copy WinDFR Config. k
Restore WinDFR Config. »

Figure 2-3 Edit Menu

e Master Configuration
Select Master Configuration to open the Master System Configuration window
and configure the USIMaster® application. Choose one of three separate screens:
General, Automation, and Lightning. For complete details on Master
Configuration, see Section 4.1.

e Calibration Record
The Calibration Record is a setup file which contains the DME system parameters
for the analog and digital input channels as well as the analog trigger channels.
For complete details on the Calibration Record menu, see Section 4.2.

o Edit Cal. Record:
Select to open the Edit Calibration Record window allowing users to

12
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modify Analog, Digital, and Trigger channel assignments. For complete
details on editing the Calibration Record, see Section 4.2

Send Cal. Record to Remote:

Select to initiate a communication connection with the DME system and
send (upload) the Calibration Record to the currently selected DME
System.

Get Cal Record from Remote:

Select to initiate a communication connection with the DME System and
get (download) the Calibration Record from the currently selected DME
System.

Delete Cal. Record:
Select to delete the currently selected Calibration Record thereby
removing it from the DME system list (see Section 2.2.1).

A Caution: Delete Cal. Record permanently removes all parameter settings for the
selected DME system.

o

o

Print Cal. Record:
Choose to Preview or Print all the parameters of the Analog, Trigger, and
Digital channels stored in the Calibration Record.

Add Cal. Record:

Select to display the Add Calibration Record window (see Figure 2-4)
and prompt the user to enter a unique DME system remote identification
number (abbreviated ID #). Typically, the first DME system is Remote ID#
1; the second is #2, etc. However, this entry is restricted to a number
previously unassigned and from one to four digits in length. Click

0 | OK to acknowledge and proceed to the next prompt.

Add Calibration Record X

Enter Mew Remate IDH:

k. | Cancel

Figure 2-4 Enter Remote ID

After the new remote ID number has been entered, the dialog box in
Figure 2-5 prompts the user to enter the number of units. Number of Units
is typically 1. Number of Units refers to the number of computers running

13
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the USIRemote® application on the DME. Only Model HT/LT2000 DFR
Systems having more than 64 analog input channels or Model 2002 DME
Systems having more than 128 analog input channels require Number of

Units greater than one (1). Click 9% oK to acknowledge and
proceed to the next prompt.

Add Calibration Record

Enter Number of Units (1-4):

[

| OK I Cancel |

Figure 2-5 Enter Number of Units

Enter the number of units. The dialog box in Figure 2-6 prompts the user
to select the Calibration Record Format.

Add Calibration Record
Choose Calibration Record Format aE

Cancel

CAUTION

Be zure to select the calibration record format that patches the
REMOTE WERSIOM of the systern ta which it will B loaded.

(538 [Model HT 2000w/

Figure 2-6 Choose Calibration Record Format

= Select 93A (Model HT2000W) if creating a new Calibration
Record for an HT/LT2000W DFR system.

= Select 2004 (Model 2002/Any Remote version) if creating a new
Calibration Record for a Model 2002 DME system running any
version of USIRemote® application.

= Select 2006 (Model 2002/Remote 2.1.0 and later) if creating a
new Calibration Record for a Model 2002 DME system running
USIRemote® V2.1.0 or later.

If you are creating a new Calibration Record for a Model 2002 DME
system and are unsure of the USIRemote® version, select 2004 (Model
2002/Any Remote version). The format may be converted from 2004 to

14
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2006 format later from the Edit Calibration Record window (see Section

4.2 for details). Click 9% | oK to acknowledge and open the Edit
Calibration Record window for the newly created Calibration Record (see

Figure 2-7).
Edit Calibration Record (File: C:\WSIMaster\Settings\R03.cal)
Utility Systems. Inc. Version: 2008
Remote ID: RO3 # OFf Units: 1 Modified: 6/7/2010 - 04:03:43 PM
TRANSIENT | LONGTERM
STATION: V5! Model 2002 DME
Anal ) — 1 oH Frequency: |24DDD j |SBD j
nalogs: nitti: - ine Freq: z -
T | Prefault: | [00100 ms | 1040 SEC.
nggers: nput:
,—_| Ext Short (0] Postfault: | [00100 g | |040 sec.
H#Events: Input Config: |Ext. Shunt [mOhm] =
Fault Limit: | |00500 ms SEC.
DSP Boards Config. ]Analog Channels ] Trigger Ch | ] Event Ch | ]
Total D5Ps: |2 A
. |4.00
a8A+32D) '7 Event Debounce [mg] :
DSP ID | Configurati | com Bd |
0 al8A+32D) - A SER Channel Auto Stop From Scan If
1 al8A+32D)

HE vents: 000100 happened in #hinutes: 0001
Ther Aut Restore after #iinutes: | 7050

Installed Hardware Options

[~ 10kHz Input Filter

@ Save ﬂ Cancel

Figure 2-7 New Calibration Record

Click the M Save button to store the newly created Calibration
Record add it to the DME system list (see Figure 2-7). For complete details on
editing the new Calibration Record see Section 4.2).

o Copy Cal. Record:
Select Copy to Backup 1 to send a copy of the Calibration Record, for
the currently selected DME System, to the Backup 1 Path as configured in
the Master System Configuration (see Section 4.1 for details).

Select Copy to Backup 2 to send a copy of the Calibration Record, for
the currently selected DME system, to the Backup 2 Path as configured in
the Master System Configuration (see Section 4.1 for details).

Select Copy to ... to open the Browse for folder window and to send a
copy of the Calibration Record for the currently selected DME system to a
user selected path.

o Restore Cal. Record:
Select Restore from Backup 1 to restore a copy of the Calibration
Record, for the currently selected DME system, from the Backup 1 Path

15
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as configured in the Master System Configuration (see Section 4.1 for
details).

Select Restore from Backup 2 to restore a copy of the Calibration
Record, for the currently selected DME system, from the Backup 2 Path
as configured in the Master System Configuration (see Section 4.1 for
details).

Select Restore from ... to open the Browse for folder window and to
restore a copy of the Calibration Record, for the currently selected DME
system, from a user selected path.

Line Group Record

The Line Group Record is a setup file used to group analog channels related to a
specific transmission line or generator output (e.g., Va, Vb, Vc, la, Ib, Ic, In). Line
Group files are used by the DME system to perform automatic distance-to-fault
calculations and by the USIMaster® to perform manual distance-to-fault
calculations and Graphic Signal Processing Data analysis. For complete details on
the Line Group menu, see Section 4.3.

o Edit Line Group Record:
This selection displays the Edit Line-Group Record window allowing the
user to add, delete, or edit Line Group parameters. For complete details
on editing the Line Group Record, see Section 4.3

o Send Line Group Record to Remote:
Select to initiate a communication connection with the selected DME
system and send (upload) the Line Group Record to it (Figure 2-8).

Send the Line-Group Record to Remote?

Yes No |

Figure 2-8 Send Line Group Record to Remote

o Get Line Group Record from Remote:
Select to initiate a communication connection with the selected DME
system and get (download) the Line Group Record from it.

o Delete Line Group Record:
Select to delete the Line Group Record for the selected DME system
(Section 4.3).
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o Print Line Group Record:
This selection is used to Preview or Print all the parameters of the Line
Group Record to the default printer.

o Copy Line Group Record:
Select Copy to Backup 1 to send a copy of the Line Group Record, for
the currently selected DME system, to the Backup 1 Path as configured in
the Master System Configuration (Section 4.1).

Select Copy to Backup 2 to send a copy of the Line Group Record, for
the currently selected DME system, to the Backup 2 Path as configured in
the Master System Configuration (Section 4.1).

Select Copy to ... to open the Browse for folder window and send a
copy of the Line Group Record, for the currently selected DME System, to
a user selected path.

o Restore Line Group Record:
Select Restore from Backup 1 to restore a copy of the Line Group
Record, for the currently selected DME system, from the Backup 1 Path
as configured in the Master System Configuration (Section 4.1).

Select Restore from Backup 2 to restore a copy of the Line Group
Record, for the currently selected DME system, from the Backup 2 Path
as configured in the Master System Configuration (Section 4.1).

Select Restore from ... to open the Browse for folder window and
restore a copy of the Line Group Record, for the currently selected DME
system, from a user selected path.

WinDFR Config.

WinDFR® is an application that runs on the DME system. WinDFR Config is short
for WinDFR® System Configuration. WinDFR Config is the file which contains the
configuration settings for the WinDFR® application. For complete details on the
WinDFR Config menu, see Section 4.4.

o Edit WinDFR Config:
This selection opens the WinDFR® System Configuration window
allowing users to modify the DME system WinDFR® Configuration
parameters. For complete details on editing the WinDFR® Configuration
(Section 4.4).

o Send WinDFR Config.:
This selection initiates a communication connection to the selected DME
system and sends (uploads) the WinDFR® Configuration to it.
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o Get WinDFR Config:
This selection initiates a communication connection to the DME System
and gets (downloads) the WinDFR® Configuration from it.

o Copy WinDFR Config:
Select Copy to Backup 1 to send a copy of the WinDFR®
Configuration, for the currently selected DME system, to the Backup 1
Path as configured in the Master System Configuration (Section 4.1 for
details).

Select Copy to Backup 2 to send a copy of the WinDFR®
Configuration, for the currently selected DME system, to the Backup 2
Path as configured in the Master System Configuration (Section 4.1 for
details).

Select Copy to... to open the Browse for folder window and send a copy
of the Line Group Record, for the currently selected DME system, to a
user selected path.

o Restore WinDFR Config.:
Select Restore from Backup 1 to restore a copy of the WinDFR®
Configuration for the currently selected DME system from the Backup 1
Path as configured in the Master System Configuration (Section 4.1).

Select Restore from Backup 2 to restore a copy of the WinDFR®
Configuration for the currently selected DME system from the Backup 2
Path as configured in the Master System Configuration (Section 4.1).

Select Restore from... to open the Browse for folder window and

restore a copy of the WinDFR® Configuration for the currently selected
DME system from a user selected path.
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2.1.3 Communication

The following selections are available on the Communication menu (Figure 2-9) of the
USIMaster® header screen (Figure 2-1):

US| Master Station
[Tl esliohl Services Took

Show Comm. Screen
Phone and Network List Chooes Modsan .. T
Modem Y ¥ Configure Modem ... 1200
Direct COM ’
Set Network Port# ... i;gg
Monitor Call Connect

—P»  Choose COM ... 9600
Cal Remote Baud Rate » ——» 19200
Stop Fie Transfer 33400
Hang Up 57600

v 115200

Retrieve Quick Summary Fie

Figure 2-9 Communication Menu

e Show Comm. Screen
Select Show Comm. Screen to display the Communication Status window. This
window shows what the modem or network connection does when it is active. It
also shows the transfer progress of files being uploaded to or downloaded from
the DME system (Figure 2-10).

Communication Status

RIGHT CLICK .

e MENU -

Transfered 0 of 0 Total Packets Salect Al

Right to left Reading order
Fi= Transfer

Figure 2-10 Communication Status Window

/ Note: The messages displayed in this window are automatically logged in an ASCII

formatted file named CommTrace.wri. This file is located in the working directory
of the USIMaster® application. Additionally, a right-click in the Communication
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Status window displays a pop-up menu with the choices: Undo, Cut, Copy,
Paste, Delete and Select All. These selections are used to copy the contents
manually to a file for trouble-shooting.

/ Note: In this document, the mouse symbol “®) denotes that a mouse-right-click is
required to view the tagged object.

e Phone and Network List
Select Phone and Network List to display the Phone and Network List window.
This window is used to configure the communication medium and enter the phone
number, |P address, or WinDFR® directory (Figure 2-11) for the selected DME
system.

RO0: Phone and Hetwork List

From drop-down list,
select type of medium to

he added
Enter phone number
Mew Phonet or IP address here and click Add
Mew |P Add
MHew WinDER Dir
MHew BFL Dig Sw

Figure 2-11 Phone and Network — Select Communication Medium

o For communication via dial-up modem, Ethernet (LAN/WAN), or WinDFR®
directory, enter the phone number, IP Address, or WinDFR® directory path
into the text box directly to the right of the drop-down list (Figure 2-11),

then click the T+ % | Add button.

o After adding the phone number or IP Address, the WinDFR Password
window displays requesting the logon password of the selected DME
system. The DME system logon password is set in the WinDFR
Configuration (Section 4.4). Enter the password as assigned in the
WinDFR Configuration or leave blank if no password has been assigned.
The factory default is No Password Assigned to the Recorder. Click

ok | 0K then click _© 5> | Save (Figure 2-12).
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\MewPhonet  «|| <+  add

Ok [Ph31 7-84.2-9000:Pyd=

WinDFR Password

Ertes WinDFR Password:

o, | Cancel |
@ Save | ﬂ Cancel |

Figure 2-12 WinDFR® Password - Enter Password

o New Phone#:
This selection is used when communication from USIMaster®© to the
selected DME system will be via modem. Choose New Phone# from the
drop-down list (Figure 2-13) and enter the dial-up phone number for the
selected DME system.

|New Phonett =] 4+ add

X Delete |

| TR

@ Save | a Cancel |

Figure 2-13 Phone and Network List — Enter New Phone Number

o New IP Addr:
This selection is used when communication from USIMaster®© to the
selected DME system will be via Ethernet (LAN/WAN). Choose New IP
Addr from the drop-down list (Figure 2-14) and enter the IP Address for
the selected DME system
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RO1: Phone and Network List

Mew P addr || <+  2dd
X Delete

o [1P1195.1.1. 87 Pwed=

@ Save | ﬂ Cancel |

Figure 2-14 Phone and Network List — Enter IP Address

o New WinDFR Dir:
This selection is used when the communication from USIMaster® to the
selected DME System will be via mapped WinDFR® working directory.

This method is typically used only for the USIMaster® application running
as a local copy on the DME system itself. Choose New WinDFR Dir from
the drop-down list (Figure 2-15) and enter the drive and directory location

for the selected DME system, or use the 7 8ow= | Browse button (which
appears when this method is selected) to select it from the Browse for
Folder window.

BROWSE

RO1: Phone and Network List

|New winDFR Dir ||

X Delete
[P1195.1.1.81 Pwd=

v |~ Browse
[Sw]317-842-3000;Prad= RFLPwad: -

@ Save | ﬂ Cancel |

Figure 2-15 Phone and Network List — Enter New WIinDFER Directory

o New RFL Dig Sw:
This selection is used when communication from USIMaster® to the
selected DME system will be via RFL 9660 Digital Switch. Choose New
RFL Dig Sw from the drop-down list (Figure 2-15) and enter the dial-up
phone number of the RFL 9660 Digital Switch for the selected DME
system. Then enter the WinDFR® Password.
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Next, the RFL 9660 Digital Switch Password window displays (see
Figure 2-16). Enter the logon password for the RFL Digital Switch (see the
Operators Manual for details to configure this password).

Next, the RFL 9660 Digital Switch Port# window displays (Figure 2-16).
Enter the port number of the digital switch connected to the DME system.

RO1: Phone and Metwork List

New RFL Dig Sw [l + x|

6 Save | -ﬂtancel |

Figure 2-16 Phone and Network List — Enter WinDFR® Directory

o The Phone and Network List may have multiple communication entries for
the selected DME system (e.g. you may have one dial-up connection
configured for dialing from an inside phone line and another one for dialing
from an outside phone line. The check-mark denotes the active
communication medium and address (i.e. telephone number, IP_address,
etc.) used by USIMaster® (Figure 2-17).

RO1: Phone and Metwork List

Mew |P Addr + Add
x Delete
[IPT155.1.1.81 Pwd=
(D] winDFR
[Sw]37-842-9000;Pwd= RFLPwd
Ph)317-54 2-3000; P wd=

4] [| Pllocalhost Pwd=

6 Save | a Cancel |

Figure 2-17 Phone and Network L.ist
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o Edit Phone and Network List:
To edit an entry in the Phone and Network List, right-click an entry in the
connection list to display a pop-up menu with the choice Edit. Select Edit
and the Edit window is displayed where the connection string may be
modified. Right-click in the Edit window to display another pop-up menu
with the choices Undo, Cut, Copy, Paste, Delete and Select All.

e Modem - Choose Modem
This selection displays the Choose Modem window (Figure 2-18). This window
displays the list of modems installed on the USIMaster computer. Select a modem

and click OK button L to choose a modem.

Choose Modem

{Couner % Everpthing EXT PnP [490-x2]
RFLCORMI

RFLCORMZ

RFLCORMZ

RFLCORM4

ak. Cancel

Figure 2-18 Modem L.ist - Choose Modem

e Modem - Configure Modem
Changes to the default modem configuration are rarely needed but can be made
when necessary. For example, configuration changes may be necessary during an
attempt to connect to the DME system via modem. Select Configure Modem to
display preferences and to make changes to the default configuration.

A Caution: Changes made to the modem configuration will be globally applied to all DME
systems communicating via the chosen modem.
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ComlHDA D330 MDC V.92 Modem Connecti... [2 9G] [l Courier V.flrlhing EXT PoP (¥90.x2) Con... [2 |[X)

Ganeral  Advanced Genaral  Advanced

[] Operator assisted (manual) deal
[7] Brng up tessmnal vanvdow befocs dising

[v] Disconnect a call f icie for more $han w mns

tesseanal wandiowr alter dushng
Cancel the call £ not connected within &0 secs Oemngw aias

Hardware Settng:

Data Connecton Proferonces Dota bis 8 v
Pontspe 115200 -
S omaas Paky Nore v
Data Protocol. | Standard EC v
Stop bits 1 v
Compresson | Enabled v
.| st
Flow corrol | Hardware v Modulstion: | Standard b
[ ok ][ cance [ ox [ coce |

Figure 2-19 Configure Modem

e Direct COM
Direct COM method of communication is used when USIMaster® is connected to
the DME system via an RS-232 serial bus. This connection may be made via a
null modem serial cable directly to a COM port on the DME system computer. This
connection may also be made using a third-party device which creates a virtual
serial connection over Ethernet.

Select Direct COM from the Communication menu to display the following sub-
menu choices.

o Connect:
Select this to establish communication with the selected DME system
(Figure 2-11) via RS-232 serial bus. To establish communication via dial-
up modem, Ethernet, or RFL 9660, see Call Remote below.

o Choose COM:
This selection displays the Choose COM window. This window lists the
physical COM ports available on the Master Station computer. Select from
this list the COM port to be used to connect to the DME system (Figure 2-
20).
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Choose COM M[=1E]

Ok Cancel | [ additional COM Port

Figure 2-20 Choose COM Port

o Ifavirtual COM port is being used, select the Additional Comm Port
check-box to display the Choose serial port # form and manually enter
the virtual COM port number. COM9 is the highest port number that may

be entered. Click __Yse_| Use or _Discard | piscard to add or remove
virtual COM ports. Click L OK to save the selection (Figure 2-21).

Choose Modem

| Ho Modem
Cougiar W Evetything EXT PrP [V30-42]

Figure 2-21 Choose Virtual COM Port

o Baud Rate:
Set the communication rate by selecting one of the listed rates for the
Direct COM connection (Figure 2-19). The baud rate setting for
USIMaster® must match the DME system (see DME System Operators
Manual) for communications to succeed. The factory default setting is
115,200.

o Set Network Port # ...
Select this to display the Set Network Port# window see (Figure 2-22). The default
port number is set to 1024. Enter a new Network Port number if the 1024 port is
blocked on your network. The port number entered will be a global setting applied
to all DME systems in communication with USIMaster®. The port number in
USIMaster® must match the port number setting in the DME system (see DME
System Operators Manual).
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Set Network Port# E|

Enter Mews Metwork, Paortd:
1024

k. | Cancel

Figure 2-22 Set Network Port Number

Monitor Call

Selecting Monitor Call configures USIMaster® to listen for incoming calls. When
Monitor Call is selected, a check mark displays beside it indicating that incoming
call monitoring is enabled. When a check mark is not displayed, incoming call
monitoring is disabled. Also a message indicating the incoming call monitoring
status is displayed in the application status bar at the bottom of the screen (Figure
1-2).

Call Remote

This selection establishes a communication connection to the selected remote
DME system (Figure 2-9) via dial-up modem, Ethernet, or RFL 9660. Once
connected, operations such as retrieving or sending files can be performed. The
connection will automatically disconnect after 10 minutes if there is no activity.

Stop File Transfer
Selecting this allows the user to stop a file transfer without disconnecting the
USIMaster® from the DME system.

Hang Up
This selection terminates any communication connection with the selected DME
system (Figure 2-9).

Retrieve Quick Summary File

Select this to download the Quick Summary file (Section 3.1) from the DME
system. If USIMaster® is not already connected to the remote DME system, this
will automatically establish a communication connection and download the file.
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2.1.4 Services

The following selections are available on the Services menu (Figure 2-23) of the
USIMaster® header screen (Figure 2-1):

"+ US| Master Station

Show Remoke Trace File

ol G s Get Remoke Trace File

Test Run Shiows \WinDFR Trace File
Trace File » p GEt WINDFR Trace File
) . ,
REFD':E Diagnosis R Shiow Masker Trace File
Poling Remote Show ServiceMaster Trace
Shows Auto Transfer Motification Report
All SER. Abnormal or Stopped Channels  # o Rasult
Sync Remote Time Wikh Masker —™  Gel Result
53et Remoke Time Redo Remoke Diagnosis
Re-Inikialize Remaoke Show All Remoke Diagnostic Resulks
Reboaok Remote
i ! Pall This R ke M
Activate Remote's pcanyiwhers > oll This Remabe Mo
v Administrakor Skart Auko-Polling Mow
Change Admin Passward Stop Auto-Polling
hange Exit Password [None]

———— W Show the Channels
Get the Channels

Figure 2-23 Services Menu

e TestRun
This selection sends a command to the DME system to initiate a DFR Record. The
letter Y displays on the Test column in the Quick Summary and History Data
screens to indicate the fault was a Test Run (Sections 3.1 and 3.2).

e Trace File
Trace files are log files containing internal operations, computer memory levels,
and error messages of USI applications and are useful for troubleshooting.
Applications which record trace files are USIMaster® at the master station,
WinDFR® and USIRemote® at the DME system. These files are ASCI| formatted
and are displayed using Microsoft WordPad. Trace files are limited to 500kB in
size. When a trace files reaches 500kB it is renamed changing the file extension to
a sequential number (e.g. Trace01.001, Trace01.002, etc). These backup trace
files may be downloaded using the File Transfer feature of USIMaster® (see
Section 3.4).
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The Master trace is located in the USIMaster®working directory and named
MTrace.wri. WinDFR® and Remote trace files originate on the DME system and
are located in the Setup folder as configured in the WinDFR® Configuration
(Section 4.4). They are and named TraceXX.wri for USIRemote® and
WTraceXX.wri for WinDFR®; where XX is the remote ID number. Once
downloaded to USIMaster®, the trace files are saved in the USIMaster® Cal. Rec.
Path as configured in the Master System Configuration (Section 4.1).

Show Remote Trace File
This selection displays the local copy of the Trace File for the USIRemote®
application which was previously downloaded to the USIMaster®

o Get Remote Trace File:
This selection initiates a communication connection to the DME system,
downloads the Trace File for the USIRemote® application, and displays it
automatically.

o Show WinDFRe® Trace File:
This selection displays the local copy of the Trace File for the WinDFR®
application which was previously downloaded to the USIMaster®

o Get WinDFRC Trace File:
This selection initiates a communication connection to the DME system,
downloads the Trace File for the WinDFR® application, and displays it
automatically.

o Show Master Trace File:
This selection displays the Trace File for the USIMaster® application
located in the working directory of the USIMaster® application.

Remote Diagnostic

A Remote diagnostic file is automatically updated at five minute intervals on the
DME system. This file contains crucial system status information such as System
Online/Offline status, clock synchronization and system time, disk drive free
space, USIRemote® and WinDFR® application version numbers, and internal
computer power supply voltages, temperatures, and cooling fan speeds.
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Remote Diagnostic Results

Options
Drive Space Information Model 2002
Remate and Station Name Drive Description  Letter  Drive Free Space  Total Drive Space System
[RO3: USI Model 2002 DME Archive Data [0 [5.35 6B |27.50 GE 2002
|Tn|;: ;;;J':E”:BS“DCST;;‘ (FC Time] Archive Backup [0 [5.35 G 275068 IRIG
R UNSYHCED
System Fault Time Continuous Data [D [5.35 GB 2750 6B
|D6/18/2010-23:26:25.000000 Countiruous Backup [0 [5.35 6B [27.50 GE
# | Sensor Description Walue | nit | Alamn Paint | Alarm State |
0 Templ: System Temperature 370 C Mane Mo
1 Temp: CPUT Temperature 450 C Mohe Mo
2 HOO: Hard Digk Temperature 30 C Mone Mo
3 Fanl: Mot Connected 0.0 RFM  Mone Mo
4 FanZ: CPU Cooling Fan 55330 RPM  Mone Mo
5  CPUYWCORE:1.75WDC 18 W
B +3PCYIO 33 W
7+ PC 5.0 W
8 +1APC 11.8 W
3 2 PC 115 W
10 B PC -4.7 W
11 +5WSE: PC 56 W
12 WwBAT: WDC a1 W
Syskem Status: OMLIME Remoke Software Yersion: 2.1.4 \WinDFR, Software Yersion: 3,58.58

Figure 2-24 Remote Diagnostic Results

o Show Result:
This selection opens the Remote Diagnostic Results window (Figure 2-
24) and displays the local copy of the Remote Diagnostic file which was
previously downloaded to USIMaster®

o Get Result:
This selection initiates a communication connection to the DME system,
downloads the Remote Diagnostic file, and opens the Remote
Diagnostic Results window (Figure 2-24) displaying it automatically

o Redo Remote Diagnosis:
This selection initiates a communication connection to the DME system,
sends a command to redo the Remote Diagnostic file, downloads the
Remote Diagnostic file, and opens the Remote Diagnostic Results
window (Figure 2-24) displaying it automatically.

o Show All Remote Diagnostic Results:
This selection opens the Remote Diagnostic Results window displaying
the diagnostics summary of all DME systems that have been downloaded
to the USIMaster®.
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Remote Diagnostic Results

Fet- e velll B0 - Station Name

R01 : Model 2002 - Fomakble
R03 : | Time Of Test | Status | MMU | EPU |

10/19/2008-12:2352 ORLINE  MfA MPA

1019 g | Fault Timer | Remate | WinDFR
SYMCHED 10419/200%-12:23:46.000000 214 i85
UNSWCEL| Arch. Drive Backup | Continuous | Cont. Backup
126,77 GB 126,77 GB 126.77 GB 126.77 GB —
2479 B 2479GB 24.79GB 24.79GB

Figure 2-25 Show All Remote Diagnostics

e Polling Remote
Polling is used to retrieve files from selected DME Systems specified in the Master
Configuration.

o Poll This Remote Now:
This selection will initiate the polling sequence for the selected DME
system (Figure 2-25). The polling sequence initiates a communication
connection and downloads both the Remote Diagnostic file and the Quick
Summary file from the DME system.

o Start Auto-Polling Now:
Select to manually initiate Auto-Polling. Auto-Polling must have been
enabled in the Master Configuration for this to succeed (Section 4.1.2).

o Stop Auto-Polling:
Select Stop Auto-Polling to terminate any Auto-Polling in progress.

e Show Auto Transfer Notification Report
This selection displays the Show Auto Transfer Notification Report window.

When automatic communication takes place between USIMaster® and a DME
system the Auto Transfer Notification Report displays automatically (Figure 2-
26). If the report has been closed, select this item on the Services menu to re-
open it. See Section 4.1 for instructions to configure auto-polling, and Section 4.4
to configure auto-calling.
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EDITIMG
BUTTOMS
Auto Transfer Notifice'  ~ Report
|
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T 1 Last Lo T [reeeeeerevveve
(01| New Staticn [uneamed) | 4113/2010-15:37.35

Figure 2-26 Auto Transfer Notification Report

This window displays a summary of automatic communications which have taken
place. The Editing buttons across the top (Figure 2-27) are used to edit the report.

El Status ﬂ Cloze

Figure 2-27 Editing Buttons - Auto Transfer Notification Report

o Clear

") Latest| #+ Refresh

% Config ‘ € Foling

The Editing buttons are used to initiate the following actions:

ﬂ Use the Clear button to remove selected DME systems from the report.
Each row in the report body displays data from a single reporting DME system.
Selecting rows in the report body will activate the Clear button; clicking the Clear
button will permanently remove the selected rows from the report. The removed

DME systems will be re-inserted into the report the next time automatic
communication occurs.

J=EZ% The Status button is used to report general health of all DME systems

and the communication media to all DME systems that are configured to be polled
in USIMaster® or to auto-call in the WinDFR® applications.
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Auto Transfer Notification Report |L|E]E|
i) ) - .
:“’:.“'I Status of All Remote Units | B Status | 1) Latest| #4 Refresh| % Canfig. @ Palling ﬂ Close
FematelD | Station Mame | Last Lagin | Status |
o Mew Station [unnamed) 8432010121348 OFFLIME
03 USI Model 2002 DME 843/2mM 015210 Oriline

Figure 2-28 Auto Transfer Notification Report — Status Display

o Remote ID:
The RemotelD column displays the unique ID number assigned to the
DME system in the selected row.

o Station Name:
The Station Name displays the name assigned to the DME system in the
Calibration Record (Section 4.2).

o LastLogin:
The Last Login column displays the date that the selected DME system

last logged into the USIMaster® application.

o Status:
The Status column displays the condition of the DME system at the time
of last login, either Online or OFFLINE. |f USIMaster® was not able to log
into the DME system, NO ANSWER is displayed.

\_'1' Latest

The Latest button is used to filter the report to display only DME systems
which have exercised automatic communication with USIMaster® and have
downloaded a Quick Summary or COMTRADE data files within the configured
time period. The Config button and dialogue box are used for defining the
reporting period. Default time is the previous 24 hours (Figure 2-29). The data
entries in this report indicate that the displayed DME system has triggered and that
new data was transferred to USIMaster® within the reporting period.
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Auto Transfer Motification Report

F'lj."'I Transfer Totals from the Last 1 Day +4 Refresh

E| Statug :;} Config. @ Palling ﬂ Cloze

Remotel D | Station M ame | First Received | Last Received | # Mew B5um | # Records | Status |
03 LS| Model 2002 DME 8/3/201015:1917 8/3/2M0151917 1 0 Online

) Latest

Figure 2-29 Auto Transfer Notification Report — Latest Display

o The RemotelD column displays the unique ID number assigned to the
DME system in the selected row.

o The Station Name displays the name assigned to the DME system in the
Calibration Record (see Section 4.2).

o The First Received column displays the date and time of the first transfer
of a Quick Summary or COMTRADE data file.

o The Last Received column displays the date and time of the last transfer
of a Quick Summary or COMTRADE data file.

o The # New QSum column displays the total number of Quick Summary
files containing new listings that were downloaded to USIMaster®within
the configured time period.

o The # Records column displays the total number of COMTRADE records
that were downloaded to the USIMaster® within the configured time
period.

o The Status column displays the condition of the DME system at the time
of last login, either Online or OFFLINE.

‘ ++ Refresh

The Refresh button updates the Auto Transfer Notification Report.

=t | The Config button is used for defining the reporting period. Default time

is the previous 24 hours (Figure 2-30).

Auto Transfer MNotification Report

F'IJ."'I Transfer Totals from the Last 1 Day | E| Status | (1) Latest| ¥4 Refresh % Config. @ Paoliing ﬂ Close

Eliminate entries from Latest page when older than:
* 1Day
" 2Days
" Other Amaunt

H ok ﬂ Cancel

Figure 2-30 Auto Transfer Notification Report — Configuration Display

34



UTILITY SYSTEMS INC

© Pelirg] g Polling button is used to initiate the Polling sequence. Auto-Polling
must have been enabled in the Master Configuration for this to succeed (Section
4.2).

]t The Close button closes the Auto Transfer Notification Report window.
To reopen the report, select Show Auto Transfer Notification Report on the
Services menu.

¢ Right-click on DME system in the Auto Transfer Notification Report to display the
right-click menu as shown in Figure 2-31. Select one of the following:

Aute Transfer Motiflcation Repart - FEIIEI
“E'.I Tianzfes Totals from the Last 1 Day | :"_5..M| D) Lainst| +» Resest] = Conig. | €9 Poting| w0 Cias |
Remotell | Siafion Name | Fst Ripceived [ Last Received | B NewDSum | B Fecods | St |
[E] W51 Mokl 2002 DME BAANI51517 HAN051917 1 [ (i
Delete
Deleke Al
Select 2l
Refresh

Figure 2-31 Auto Transfer Notification Report — Right-click menu

o Delete:
Deletes selected DME systems from the report; same as the Clear button.

o Delete All:
Deletes all DME systems displayed on the report.

o SelectAll:
Selects all DME systems displayed on the report.

o Refresh:
Refreshes (updates) the report; same as the Refresh button.

e All SER Abnormal or Stopped Channels
An SER channel is defined as Abnormal when the state of the digital input
contradicts the normal state setting in the Calibration Record (Section 4.2.1). An
SER channel is defined as Stopped when it is set to Stop (Section 4.2.4, or has
exceeded the SER Auto-Stop conditions set in the Calibration Record (Section
4.2.1).

o Select Show the Channels to display the SER Abnormal or Stopped
Channels previously uploaded to USIMaster® (Figure 2-32).

o Select Get the Channels to initiate USIMaster® communications with the
currently selected DME System, to download, and to display the SER
Abnormal or Stopped Channels (Figure 2-32).
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SER Abnormal or 5topped Channels |-_| |E| b—<|

Figure 2-32 Show SER Abnormal or Stopped Channels

e Sync Remote Time With Master
Select to send a command to synchronize the DME system PC clock and Fault
Time Clock with the Master Station PC clock.

A Caution: The Sync Remote Time With Master command could cause the DME
System timing to become temporarily unstable if the DME system was
previously synchronized to a GPS clock.

e Get Remote Time
This selection retrieves the PC Time of the DME system. A question box displays

(Figure 2-33).

Display remote time reference to Master location?

Yes No

Figure 2-33 Display remote time reference to Master location?

Select No to display the DME system PC time directly. Select Yes to convert the
time to the same time zone as the master station PC. For example, if the master
station PC clock time zone is set to GMT-05:00 and reads 2:00 PM and the DME
System PC clock time zone is set to (GMT-06:00) and reads 1:00 PM; clicking No
would display the DME System PC time as 1:00 PM and clicking Yes would
display the DME System PC time as 2:00 PM. This feature enables users at the

36



/Mi

SI

UTILITY SYSTEMS INC

master station to confirm the DME system time and the time zone setting of the
DME system PC clock.

When an [RIG-B signal is used to synchronize the DME System Fault Timer, the

PC Clock time will not be in exact agreement with the data time stamp values as
the IRIG-B synchronization method is more accurate than the PC clock.

Re-Initialize Remote
Select to send a re-initialize command to the WinDFR® and USIRemote®
applications running on the DME system.

Reboot Remote
This selection sends a command that reboots the DME system.

Activate Remote’s pcAnyWhere

Symantec pcAnywhere® (Host and Remote) is a third-party application supplied
with each DME system to allow remote-control accessibility and file transfer
capabilities from the master station PC. It may be used to install software updates
remotely, to perform maintenance, and to run diagnostics via dial-up modem or
Ethernet (LAN/WAN) communication media.

This selection requires the installation of Symantec pcAnywhere® on the master
station computer and a shortcut to pcAnywhere created in the USIMaster® working
directory named shortcutpcAnywhere. Then Remote Control shortcuts to each
DME system may be configured within the pcAnywhere® application. Symantec
pcAnywhere® is factory installed on each DME system and preconfigured for a
Host session.

Selecting Activate Remote’s pcAnyWhere® will initiate a communication session
with the selected DME system and send a command to the WinDFR® application
starting the pcAnywhere host session and disable WinDFR® from monitoring for
incoming calls. Additionally, USIMaster® automatically runs the shortcut named
shortcutpcanywhere to open the Symantec pcAnywhere® application on the
master station.

Users may then select the Remote Control shortcut within pcAnywhere®to initiate
a remote control session. When the connection is successful the desktop of the
DME system computer will display at the master station and users will have
remote control of the DME system from the master station PC. For details of
Symantec pcAnywhere®features, please review the third-party documentation or
online help.

When the remote-control session is terminated at the master station, the host

session will also terminate on the DME system and WinDFR® will automatically
resume monitoring for incoming calls.
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Administrator

Administrator is a level of password protection that prevents setting changes
from being made by unauthorized users. This feature prevents changes in
USIMaster® or DME system setup and disables the ability to send certain
commands to the DME systems. When Administrator is selected, the system
prompts the user to enter the Administrator password. If the password is entered
correctly: a check-mark displays beside this menu item; the administrator access
icon color changes from red to green; and administrator level privileges are
granted.

Administrator privileges allow users to save USIMaster® and DME system setup
files and upload them to the DME system. If Administrator is not checked, users
will be prompted to enter the administrator password when a Save button is
selected.

Non-administrator users may open setup files and download Quick Summary,
History Data, and SER Data and open these files as well, but may not save or
upload changes to USIMaster® or the DME system.

Change Administrator Password

This selection allows Administrator users to set or modify an Administrator
password. This window allows Administrator users to set or modify an
Administrator password. Knowledge of the present administrator password is
required to change the password.

Change Exit Password

This selection allows Administrator users to set or modify an Exit password for
USIMaster®. When an Exit password has been created, USIMaster® will prompt
users for the password before the application will close.
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2.1.5 Tools

The following selections are available on the Tools menu (Figure 2-34) of the USIMaster®
header screen (Figure 2-1):

US1 Master Station
=G Cont-Rec  Help

Convert Old USI Data Record(s)

Show Graphic Signal Processing Window

Emnail QSum
Show Erail Window
Shiow Delay Email Queus

Figure 2-34 Tools Menu

e Convert Old USI Data Records
This selection displays the Convert Old USI Data Record(s) to USI Comtrade
File(s) window (Figure 2-35) used to convert data records from Model
HT/LT2000A systems into COMTRADE format.

Convert Old US| Data Record(s) to US| Comtrade File(s) =13

ust Dir: || 2] Conven AaFies

|comtiade Dir: |C\USIMaster\Comirade Data Files\ROZ-US| Modsl 20 _I Corvven

RemotelD; 3 # of Units: 1 FaultiD: 1240 Wwhite Dasta

I~ COMMAMES =
Compress every 10002 cycles if it is lang temn tecorder [BiNaRy ok |
o
[CombaCFG ]
" dat
|ComboDAT ASCI =
|CombolNF =

Hum{i5 amp wanted:  [poo1o

Figure 2-35 Convert Old Files Window

o Click in the field next to USI Dir: and type in the path where the
HT/LT2000A data files are located or select the browse folder button to
select the path from the Browse for Folder window.

o Clickin the field next to Comtrade Dir: and type in the path where the
COMTRADE data files are to be saved or select the browse folder button
to select the path from the Browse for Folder window.
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o Selecting the Convert All Files button will initiate a process to convert all
HT/LT2000A formatted data files located in the USI Dir: path into
COMTRADE format and to store them in the Comtrade Dir: path.

o The Convert button is used in conjunction with the FaultID: field to
convert a specific HT/LT2000A formatted data file to COMTRADE format.
This is done by entering the specific fault ID number into the Fault ID field
and clicking the Convert button.

o COMNAMES can be selected in the Write Data box to enable the |IEEE
PC37.232 naming practice of the COMTRADE formatted files.

o BINARY or ASCII can be selected in the Write Data box to choose the
format of the COMTRADE .dat file.

o The numerical field within the Compress Every 00002 cycles if it is long
term recorder setting is used when converting Long Term data files from
an LT2000A DFR. This setting is used to automatically create a Long
Term RMS data file (i.e. COMTRADE file containing calculated RMS
values from the Long Term oscillography data file). The number of cycles
entered in this field provides both the window size for the RMS calculation
and the calculation frequency for the Long Term RMS data file.

o To view converted files, click on the down arrow on the *.cfg, *.dat or *.inf
boxes. The number of lines to be viewed is set in the NumOfSamp
wanted: field.

Show Graphic Signal Processing Window
This selection displays the Graphic Signal Processing window. This window is
used to analyze COMTRADE formatted data files (see Section 5 for details).

E-mail Qsum

This command sends an E-mail message containing the Quick Summary file
(Rxx.sum) to all E-mail recipients as configured in the Master Configuration E-mail
Settings (see Section 3.1 for details). The Master Station PC must have an
internet connection and an SMTP/POP3 E-mail account in order to use E-mail
features.

Show E-mail Window

This selection displays the Send E-mail window (Figure 2-36). From this window
E-mail settings can be customized to define what information is to be sent and to
whom. This window can also be used to send an E-mail message manually. The
Master Station PC must have SMTP/POP3 E-mail account and connectivity in
order to use the E-mail feature.
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Figure 2-36 Send E-mail Window — Message Tab

o From the header section of this window, users can Add _+ 44 | and
Delete ><Pe==| E-mail addresses from the Recipients list and edit the
From field to show the E-mail address of the master station.

o The Message screen tab (Figure 2-36) is an E-mail editor screen used to
send an E-mail message manually to the E-mail addresses on the
Recipients list. When the Recipients list, Subject field, and Message
field have been completed, send the message by clicking the Send
_zz=nd | hutton.

= Subject field:
When manually preparing an E-mail, enter a message subject in
this field.

/ Note: The subject field of E-mail messages sent automatically by USIMaster® is
populated with the unique Remote ID number and Station Name of the recorder
about which the message pertains.

= Message field:

When manually preparing an E-mail, enter the body of the
message in this field.
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/ Note: When automatic E-mail messages are sent by USIMaster®© this field is populated
with Quick Summary and Distance-to-Fault information for the DME record which
initiated the E-mail message. If the Lightning Data Correlation option is enabled on
USIMaster®, results of the automatic lightning correlation query will be included in
the message body also.

o The Settings screen tab (Figure 2-37) allows users access to the
Limitations and Email Server settings

Bk | |jgoodsonEtaulecoderoom - | -I- Acdd 3, Drpbirtay
om ; [+1A5 Test Master@iaulreccede com

= Werisago ¥ Samrgs

Lisrebadons

Pl E gl e 01 e

FEmads pent thig how @ SETTINGS:
Limitations

[ Swend dLogF Trop

EMnd Saroar
User 0. [igood

SETTINGS:
- Email Server
Miad Seecar ([SMTFY (1551141

P gwond

Aughenbcabon Peg™d Pt [25
) Appdy ] Ea

Figure 2-37 Send E-mail Window — Settings

= Limitations
Max. #Email/hr:
This setting limits the number of messages sent automatically by
the USIMaster® application in a single 60 minute period.

#Emails sent this hour
This file displays the number of email messages which were sent
this hour.

Send if LogF True

This check box enables the use of the Boolean Auto Call, Auto
Email, and Auto Print decision logic to be applied to E-mail
messages sent automatically by the USIMaster® application
(Section 4.1.2). When this box is checked an automatic E-mail is
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filtered by the Boolean decision logic, as entered in the WinDFR
configuration, and sent on if the logic is true (Section 4.4).

= E-mail Server
User ID:
This field is used to enter the User ID for the E-mail account
assigned to the master station.

Password:

This field displays allowing users to enter the User Password for
the email account assigned to the master station. If no password
is required by your mail server, this field may be left blank.

Mail Server (SMTP):
This field is used to enter the IP address of the SMTP Mail Server

Authentication Req'd:
this check box displays allowing users to enable authentication, if
required by your mail server.

Port:
This field allows users to enter the port number of the [P address
being used for E-mail message transport.

The Outgoing Mail (SMTP), Port #, and User ID fields must be entered. Contact
your network administrator for this information.

o _©O #=v The Apply button is used to save Settings entered within the
Send E-mail window.

o ﬂ The Exit button is used to close the Send E-mail window.

Show Delay Email Queue

This selection displays the Email Delay Queue window (Figure 2-38). This feature
is only enabled when the Lightning Data Correlation option is enabled in
USIMaster®. This window is used to display E-mail messages that are temporarily
stored in the E-mail queue while awaiting results from the automatic lightning data
query. The length of time which E-mail messages are held in the queue is
controlled by the Delay Time to Allow Lightning Data to Become Available
setting in the Master System Configuration (Section 4.1 for details).
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Options
Count] 13
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Figure 2-38 Send E-mail Delay Queue Options menu

o Options:
Click on Options to drop down a menu with the following choices:

= Cancel All
This selection clears all messages from the E-mail delay queue.

= Exit
This selection closes this window without changing the queue.

o Count Field:
This counter starts at zero (0) and increments by one (1) every six
seconds.

o Queue Number:
The Queue Number is the sequential number assigned to each message
as it is entered into the E-mail queue FIFO.

o Send on Count:
When the number in the Count field reaches this number, the E-mail
message is sent and the item is deleted from the queue.

o RemotelD:
This column displays the unique remote identification number of the DME
System which initiated the E-mail message.

o Remote Index:
This is a troubleshooting aid for use by USI service personnel only.

o FaultD:
This column displays the unique identification number of the DME record
summary in the queue.
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o AutolLogic:
This column displays what information will be sent to USIMaster® from

each DME system during an auto-poll. This response is set on the
WinDFR® Configuration screen (Section 4.4). One of the following is
listed for each DME system:

»  Quick Summary
= Quick Summary and Data

o Status...:
This column displays the current status of each message in the queue.

= Waiting
Message is waiting to be sent.

= InProcess
Message is in the process of being sent. Item will be cleared from
the queue when sending is complete.

2.1.6 Cont-Rec

The following selections are available on the Cont-Rec menu (Figure 2-36) of the
USIMaster® header screen (Figure 2-1). This menu provides access to the Continuous
Recording (Cont-Rec)/ Disturbance data. Cont-Rec data is used in the analysis of wide-
area disturbances to locate a disturbance source. Cont-Rec settings are located in the
WinDFR® Configuration Record (Section 4.4.3). Continuous recordings of Frequency,
RMS, and Phase values as well as recordings of Continuous Oscillography samples are
derived from the Long Term Recording data.

/ Note: Long Term Recording must be enabled in order to enable the Cont-Rec features
(Section 4.2.1).

The recording rate for Continuous Frequency, RMS, and Phase values is selected in the
WinDFRe Configuration Record (Section 4.4.3). The sample rate for the Continuous
Oscillography is the same as the Long Term sampling rate set in the Calibration Record
(Section 4.2.1).

Cont-Rec data is stored on the DME system in daily files (midnight-to-midnight) for up to
90 days. After the specified number of Days to Record, the system begins to overwrite the
oldest data.

The selections made in this menu (Figure 2-39) are used to request a desired time-slice of

the Continuous Data from the bulk data files stored on the DME system. The retrieved data
will be stored in a COMTRADE-formatted file in USIMaster® for later analysis.
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Figure 2-39 Continuous Recording Options Menu

Continuous Recording

o Get Frequency File:

Select to initiate a communication connection with the Continuous
Frequency data stored on the Continuous Archive path of the DME
system. Continuous Frequency data is made up of calculated values
recorded at the rate specified in the WinDFR® Configuration Record
(Section 4.4.3).

Get RMS File:

Select to initiate a communication connection with the Continuous RMS
data stored on the Continuous Archive path of the DME system.
Continuous RMS data is made up of calculated values recorded at the
rate specified in the WinDFR® Configuration Record (Section 4.4.3).

Get Phase File:

Select to initiate a communication connection with the Continuous Phase
data stored on the Continuous Archive Path of the DME system.
Continuous Phase data is made up of calculated values recorded at the
rate specified in the WinDFR® Configuration Record (Section 4.4.3).

Get RMS + Phase File:

Select to initiate a communication connection with the Continuous RMS +
Phase data stored on the Continuous Archive Path of the DME system.
Continuous RMS + Phase data can be used to calculate Continuous
Apparent Power, Active Power, Reactive Power, Power Factor, or
Impedance by utilizing the line group, three phase, or single phase
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analysis format available in the Graphic Signal Processing window
(Section 5).

o Get Oscillography File:
Select to initiate a communication connection with the Continuous
Oscillography data stored on the Continuous Archive Path of the DME
system. Continuous Oscillography data is made up of sampled data
recorded at the same sample rate selected for Long Term recording in the
Calibration Record (Section 4.2.1).

o Set Continuous File Size:
Select to modify the default Continuous Data file size of the selected DME
system. When Continuous Data is selected, the data is saved into a
COMTRADE [EEE C37.111-1999 formatted file for analysis. This format
requires single .dat files to be limited to 1.44MB or smaller. When
Continuous Data is recorded for several days the required file size is
greater than 1.44MB and multiple 1.44MB data files would have to be
created to store it. Rather than following this multiple COMTRADE file
approach, US| limits Continuous Data to a single .dat file but gives the
user the ability to set the file size limit.

If the requested time-slice of Continuous Data results in data volumes greater than

the Continuous File Size limit, the number of calculated data values will be
reduced by a common denominator to fit within the entered file size.

The Continuous File Size setting is NOT a global setting across all DME
systems. It is a unique setting applied to the selected DME system.

Continuous From Backup

o Get Frequency File:
Select to initiate a communication connection accessing the Continuous
Frequency data stored on the Continuous Backup Path of the DME
system.

o Get RMS File:
Select to initiate a communication connection accessing the Continuous
RMS data stored on the Continuous Backup Path of the DME system.

o Get Phase File:
Select to initiate a communication connection accessing the Continuous
Phase data stored on the Continuous Backup Path of the DME system.

o Get RMS + Phase File:
Select to initiate a communication connection accessing the Continuous
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RMS + Phase data stored on the Continuous Backup Path of the DME
system.

Get Oscillography File:

Select to initiate a communication connection accessing the Continuous
Oscillography data stored on the Continuous Backup Path of the DME
system.

Selecting Get Oscillography File, Get Frequency File, Get RMS File, Get
Phase File, or Get RMS + Phase File from the Continuous Recording or
Continuous from Backup menus initiates a communication connection with the
DME system and displays the Create Comtrade Data File window shown in
Figure 2-42. This window is used to access Continuous Data running any version
of the WinDFR® software on the DME system. The Continuous Control Panel
(Figure 2-43) also allows access to Continuous Recording data, but requires
WinDFRe version V3.8.2 or newer software.

Create Comtrade RMS Data File

[Mon/Dantr'ear HrbinSec]:

From: |05/27/2010 {1435
Tor |05/27/2000  [14:38

BROWSE

45610

Examples:

blank returnz all channels
1.3.5 returnz channelz 1,35
1-5 returng channelz 1 thru &
3 returns channels 1.3,

SAMPLE
LS

1 sampleZ cycles File size: 38,7 KB Time: 59 Sec

Cancel

Figure 2-40 Continuous Recording - Create COMTRADE Data File Window

o Time Filter:

The dates and times presented in the Time Filter fields display the range
of time available for the selected Continuous Data. Edit these fields to
select the desired range of data to be downloaded to USIMaster® for
analysis and click the — | OK button.
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o Channel Filter:
The channel filter field is used to specify the DME system analog input
channels from which the Continuous Data values are to be retrieved. Click
the Browse button =1 to display the Select Continuous Channels
window (Figure 2-41). From this window select the channels that contain
the desired data.

827 Analog Channel 2 - Suggest Wb

83 Analog Channel 3 - Suggest Yo

Ad: Analog Channel 4 - Suggest |a

A5: Analog Channel 5 - Suggest b

A6 Analog Channel B - Suggest (o

a7 Analog Channel 7 - Suggest In

AB: Analog Channel 8 - Suggest Any

A5: Analog Channel 3 - Suggest Va

A10: Analog Channel 10 - Suggest Vb

A11: Analog Channel 11 - Suggest Ve w

kK | Cancel ‘

Figure 2-41 Continuous Recording - Select Continuous Channels Window

= Use Ctrl+Left-click to select multiple channels and click the
ok | OK button to enter the respective input numbers into
the Channel Filter field. If the analog input channel numbers are
known, they may also be manually entered into the Channel
Filter field as shown in the Examples section (Figure 2-40).
Leaving the Channel Filter field empty selects every analog
channel on the DME system.

o Status Information:
Based on the time-slice of data selected in the Time Filter and the
number of channels selected in the Channel Filter, the status information
on the bottom of the Create Comtrade Data File window displays the
sample rate of the file, the size of the file, and the time length of the file
(Figure 2-40).

o OK:

Selecting the Ok | OK button of the Create Comtrade Data File
window displays the Save Continuous Data File window (Figure 2-41).
Select the path and enter the file name where the COMTRADE formatted
Continuous Data file is to be saved using the Save in and File name
fields. The default file name follows IEEE PC37.232, D4.5 recommended
practice but it can be modified directly in the File name field necessary.
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Save Freq Data File

Save in: | 5 Continuous Data Files ﬂ & £k B

3
My Recent
Documents

Desktop

My Documents
9
My Computer
)
My Network
Places

File name: | DME,USI_2002 Ltility System_ Inc_.RD?»F_Freq.cfgj Save |
Save as type: |Comtrade*.dat ﬂ Cancel

Figure 2-42 Continuous Recording — Save Continuous Data File Window

Click the - | Save button. A progress box displays indicating that the
data is being packed on the DME system and that, following the packing,
the file transfer will begin automatically. Progress of the transfer can be
observed in the Communication Status window (Section 2.1.3).

When file transfer is complete, the Graphic Signal Processing window
will open displaying the data for analysis. For details on Graphic Signal
Processing, see Section 5. To re-open a Continuous Data file retrieved
previously, see Section 5.

e Review Backups

o Receive Latest Status:
Select to download a Scheduled Backups Log from the selected DME
system and open a window for review. Information displayed in this
window includes scheduled backup time, scheduled number of days to be
backed up, data source and destination paths, Continuous Data types to
be backed up, and the progress of this backup operation (Figure 2-43).
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Description | Statuz |
Tine of Scheduled Backup 6/11/2010 2:07:28 Ak

Backup Days 1 - From 6/10/2010 to 061042000

Faths Fram D:WContinuous Drata Files to D:AJser defined

Continuous Types Frequency RMS Phaze Ozcillography

Scheduled 1 CeAContinuous D ata Files\FregD ata 20010067 0.frg to D:AU zer defined FreqD atah201 00810 frg
Completed 1 D:AContinuous D ata Files\FregDatah 2010081 0.frg to D:A\] zer defined“FreqD ata%201 00610.frq
Scheduled 2 DAContinuouz Data FileshR S0 atah 201 0061 0rmes o Do\ zer defined RS D atat 2010067 0. mms
Completed 2 D:A\Continuous D ata Files\RMSD atah201 0061 0. s to D:Aser defined Rk SD ata 201006100 ms
Scheduled 3 DeAContinuous D ata Files\PhazeD atah 201 00610.phs to D:\]zer defined\PhaseD atat 20100610, phs
Completed 3 CeAContinuous D ata Files\PhazeD atah 201 00610, phs to DU ger definedyPhagzelatah 20100810 phs
Scheduled 4 CeAContinuous D ata Files\DsclgrD atah 201 00610, 02g to DU ger definedh DeclgrDatah 2010081 0 osg
Completed 4 D:AContinuous D ata Files\D gclarD atah201 00610, 029 to D:\M]zer definedSOzclarDatab 2010061 0.0sg

Figure 2-43 Continuous Recording - Scheduled Backups Log

o Review Master's Copy:
Select to open the Review of Scheduled Backups Log (Figure 2-43).
The local copy of the log displays. This is the version previously
downloaded to USIMaster®.

e Continuous Data Control Panel
The Continuous Data Control Panel allows flexible access to Cont-Rec data on
DME systems running WinDFR® V3.x.x or later. Using the Retrieve Continuous
Data screen tab of this panel provides access to Continuous Recorder data in the
same location discussed above and additional file paths not available from the
Continuous Recording and Continuous from Backup menus (Figure 2-44).

Additionally the Continuous Data Control Panel provides the ability to schedule
a backup of raw Continuous Recorded data from DME systems. This is used to
schedule the backup of high priority Continuous Data to ensure that it is not
overwritten. Backup scheduling is accomplished using the Schedule Continuous
Backup screen tab of the Continuous Data Control Panel (Figure 2-45).
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Cc¢llinuous Data Control Panel

Reg pelD: 0003 USIModel 2002 DME Utility Systems, Inc
IS SO \ Continuaus Data Files) v| Clear
D:\Continuous Data Files
| RetrieV¥e Contnuous Date  Schedule Continuous Backup | D:\Continuous Data Backup
Source Location D:AUser defined
Select Continuous Data Type on WinDFR Computer

& Frequency Data ® Continuous Archive {

" RMS Data " Continuous Backup
" Phase Data (" UserPoth .
" RMS + Phase (" Monual Path C
" Oscillography SOURCE LOCATIO
CONTINUOUS _

DATA TYPE Max Continuous File Size: {100 MB

: 1AX CONTINUOUS
Get Time Range | Cancel | FILE SIZE

Figure 2-44 Continuous Data Control Panel — Retrieve Continuous Data

o Continuous Control Panel header:
This section displays the Remote ID and Station Name of the selected
DME system, and the Company Name as entered in the DME system
WinDFR® Configuration file.

o Source Path/Source Location:
This field displays the path from which the selected DME Continuous Data
will be retrieved. The drop down list displays selection choices of
Continuous Recording Archive Path, Continuous Recording Backup Path,
and the Continuous Recording User Defined Path as entered in the
WinDFR® Configuration file on the DME System (Section 4). These
selections may also be made from the Source Location section of the
Continuous Data Control Panel. If the Continuous Data is to be retrieved
from a manually selected path, that path may be manually entered into
this field.

o Select Continuous Data Type:
This section allows selections of Frequency, RMS, Phase, RMS +
Phase, and Oscillography Continuous Data types to be retrieved from
the Source Path.

o Max Continuous File Size:
This field displays the Max Continuous File Size configured for the
selected DME system. This field can also be used to modify the
Continuous Data file size of the selected DME system by entering a new
value from 1.2MB to 100MB.
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When Continuous Data is selected, the data is saved into COMTRADE
format for analysis. This data format as specified in the COMTRADE
standard requires single .dat files to be limited to 1.44MB or smaller. If the
amount of data being saved is greater than 1.44MB, multiple data files are
created, each limited to 1.44MB in size. As the DME system contains
continuous data recorded for several days, Continuous COMTRADE data
could easily result in the creation of numerous 1.44MB data files.
Therefore, USI limits Continuous Data to a single .dat file but gives users
the ability to alter the file size limit from 1.2MB to 100MB.

If the requested time-slice of Continuous Data results in data volumes greater than

the Continuous File Size limit, the calculated data values will be evenly reduced
(divided by a common denominator) to fit within the entered file size.

The Max Continuous File Size setting is not a global setting across all DME
Systems. It is a unique setting applied to the selected DME system.

o _SeTimnee | Get Time Range

This button, shown in Figure 2-44, connects to the selected DME system
and displays the Create Comtrade Data File window shown in Figure 2-
40.

o et Cancel:
This button cancels the selections made on the Continuous Data
Control Panel and closes the window.

53



UTILITY SYSTEMS INC

Continuous Data Control Panel

Remaote ID: 0003  USIModel 2002 DME Utility Systems, Inc

Bre = Data Filae ]
Source Path:  |D'\Contiruous Data Files DAContinuous Data Files v | Clear
Destnstion Path: [0 \User defined ] rlbe@ D:\Continucus Data Files B ~v| Cloar
DA\ Continuous Data Backup

Retieve Continuous Data ” Schedule Comnuous Backup L2 AUser defined

Source Location Destination Location
Corfinuous Data Type Days-Dates on WinDFR Computer on WinDFR Computer
' Frequency Deta Deys [l_ ® Continuous Archive " Continuous Archive
[ RMS Data Start Date [rﬁf 1 07/' 2010 " Continuous Backup " Continuous Backup
[ Phase Data Stop Date  [06/10/2010 (" UserPoth @ UserPath

[T Oscillography c

" Manual Path
CONTINUOUS

e SOURCE LOCATION DESTINATION
: LOCATION

A Max Continuous File Size ;'iuo MB
W Cancel MAX CONTINUOUS
' : FILE SIZE

Figure 2-45 Continuous Data Control Panel — Schedule Continuous Backup

o Source Path/Source Location:
This field (Figure 2-45) displays the path where the Continuous Data will
be backed up on the selected DME system. The drop down list displays
selection choices of Continuous Recording Archive Path, Continuous
Recording Backup Path, and the Continuous Recording User Defined
Path as entered in the WinDFR® Configuration file on the DME system
(Section 4). These selections may also be made from the Source Location
section of the Continuous Data Control Panel. If the Continuous Data is
to be retrieved from a manually selected path, that path may be manually
entered into this field.

o Destination Path/Destination Location:
This field displays the path where the Continuous Data will be backed up
on the selected DME system. The drop down list displays selection
choices of Continuous Recording Archive Path, Continuous Recording
Backup Path, and the Continuous Recording User Defined Path as
entered in the WinDFR Configuration file on the DME system (Section
4). These selections may also be made from the Source Location section
of the Continuous Data Control Panel. If the Continuous Data is to be
backup copied to a manually selected path, that path may be manually
entered into this field.

o Continuous Data Type:
This section allows selections of Frequency, RMS, Phase, and
Oscillography continuous data types to be copied from the source path
to the destination path.
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o Days-Dates:
This section allows selections of the number of days to be backup copied,

the Start Date for the beginning day, and the Stop Date for the ending day
to be backup copied from the source path to the destination path.

Start Backup

o Start Backup:
This button initiates the backup of continuous data.

o et | Cancel:
This button cancels the selections made on the Continuous Data
Control Panel and closes the window.
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2.1.7 Help
The following selections are available on the Help menu (Figure 2-46):

L' US| Master, Station

Help Topics: USI Master Station Help

A 4

USIMaster Help Contents | index | Fird |
/ \

About, .,
Screen
Make Memory Panel Visible

Help Topics: US| Master Station Help

Cantents | Index | Find |

Click a book. and then click Dpen. Or click another tab, such as |

- LS| Master Station Help

Help Topics: USI Master Station Help |E|rz|

Contents  Index IFind |

1 Type the first few letters of the word you're looking Far.

|Fau\ls,dale and time

2 Click the index entry you want, and then click Display.

redo
Faults
archive path
automatic backup
back-up path
copy to
date and bme
date-time of

defirition of characters 1 Type the word(z] you want to find

Graph Signal Processing
10 rwrnbier |lau|t ﬂ Clear

length of

Contents | Indes  Find

maximum number of 2 Select some matching words to nammow your search Dptions

start of timeline fault J

summary of Fault Q
sync of

test run

Fauks | Pebuid

3 Click a tapic, then click Display

E dit Calibration Record

[ -]

|1 Topics Found | [ A words. Begin, Auto, Pause |

Display ‘ Cancel |

Figure 2-46 Help Menu

e USIMaster® Help

o Contents:
Displays the contents of the USIMaster® Help file.

o Index:
Displays the index to the USIMaster® Help file.

o Find:

Displays the screen used to search USIMaster® Help topics for a specific
word.
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e About
This selection displays USIMaster® release version and copyright information,
address, voice phone and fax numbers and Web addresses of Utility Systems, Inc.

See a copy in Figure 1-1.

e Screen
This selection displays the Screen Attributes window containing the Master
Computer display resolution settings (Figure 2-47).

Screen Attributes

DFI Setting: 120
Height: 1200

Width: 1520

Figure 2-47 Screen Attributes

e Make Memory Panel Visible
Select to open the panel shown in Figure 2-48. This panel displays, from left to
right, unused (available) Paged, Physical and Virtual memory percentages. This
panel displays in the USIMaster®header screen to the left of the shortcut buttons
(Figure 2-52).

Mermony |43.9% B7.4% 95.7%

Figure 2-48 Memory Panel
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2.2 USIMaster® Screens

From the USIMaster® header screen, select a screen from the drop-down menu (Figure 2-
49).

2.2.1 DME System Selection List

Selecting the DME System Selection drop-down list displays the list of DME system
station names from which a selection can be made. The name of the selected DME
system is then displayed in the DME System Selection field (Figure 2-49). This drop-down
list is populated with the station names of all DME systems configured with the USIMaster®
from 1 to 9999 DME systems total.

F“‘ E# 'IIII""'T?;IE“'““ m

T L ol L LY TP — [ o
£ e % ol <) | O A BRIR

X AR AT A as 00 18 0331 BB it Tl

RB07 : Mew Station [unnamed]

R03 : US| Model 2002 DME

Figure 2-49 Select A Remote Station

e DME System List - Right-click Menu
Right-click on the DME system selection field to display the menu shown in Figure
2-50 and Figure 2-51.

Fila Ed¢ Communication Services Tools Cont-Rec Help

! Sart by RemotelDs =
X Gusck Summaty [,r

Infolist.csv

| Sort by Station Names =]

Save ko Remotelnfolist.csv

— —FALILT =
o
-
.
]

Figure 2-50 Sort Remote List

o Sort by Station Names/Sort by Remote IDs:
The first item on the drop-down list displays either Sort by Remote IDs or
Sort by Station Names. This selection toggles between these two sort
choices (Figure 2-50)
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Sort by RemotelDs will sort the DME system drop-down list numerically
by the Remote ID number assigned to the DME system.

Sort by Station Names will sort the DME system drop-down list
alphabetically by the Station Name assigned to the DME system.

o Save to RemotelnfolList.csv:

" US| Master Station

File Edit <Communication Services Tools Cont-Rec Help

X Quick Summary l s

Sort by Station Mames ﬂ

Save bo RemoteInfolist, csv anster |
{ 1

{54 Lt =1

Ewent

E_] File Edit iew Insert Format  Tools  Data  Window  Help

N FH S DAV s aB- S92 -2 E G e

{IEE Snagit (&' | Window - !

R Station Ma Madel #nit ) #Ir #Ew Tran(Hz) LT(Hz)

Figure 2-51 Remote List Information Spreadsheet

Select this item (Figure 2-51) to create a file with comma-separated
values (.csv) containing general information for each DFR and SER in
the station list. Information included is: remote ID number, station name,
model number, total number of units, number of analog channels,
number of analog triggers available, number of event channels, the
transient sample rate and long-term sample rate. The .csv file (Figure 2-
48 is saved in the working directory of the USIMaster® program. A
message window also displays the specific location of the new file.
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2.2.2 Shortcut Buttons

The shortcut buttons displayed on the US| Master Station screen (Figures 2-52 and 2-53)
are explained in detail below:

USI Master Station

L)

Fie Edt Communication Services Took Cont-Rec Hep __.*" .,

P T i —. iz i T
oS S ol ) 5] O E XA B AR
X Quck Summary | A Hictoy Dot | #% SERData| B FaeTranster|  “"reeae.... IUURPRPPPTL Lo

Figure 2-52 Select A Shortcut Button

- T TS [ 2
O B XA &leyeviedi 4

Administratar is OM, Click ko kurn aff, | |5h'm Transfer Repurtl
j

[Open Graphic nalysis| | [Call Remote | |Edit ‘winDFR. Configuration |
h J
| Retrieve & Quick Summary For this DFR I |Edit Master Configuration I
[Edit Calibration Record]

Figure 2-53 Shortcut Buttons — Detail

(-3 || 6 Administrator Off/On:

Certain functions can be performed only by an operator who has
Administrator credentials. This button is green and these functions are
enabled only after these credentials have been established. If the operator
has not established Administrator credentials the button remains red and
the functions remain locked. See Section 2.1.4 — Administrator/Change
Administrator Password for setup details.

o k=l Open Graphic Analysis:
Select to open Graphic Signal Processing (GSP) screen. See Section 5
for complete details on GSP.

o ! Retrieve A Quick Summary for this DFR: retrieve
Select to establish a communication connection and download the Quick
Summary file for the selected DME system. See Quick Summary,
Section 3.1 for complete details.
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f | &=
&=+ | Call/Hang-up Remote:

Select the button with the up arrow to call the selected DME System (see
Figure 2-53). Once USIMaster® is connected to the DME system the up
arrow will change to a down arrow. Click the button with a down arrow to
hang-up. See Section 2.1.3 for communication setup details.

B3 Edit Calibration Record:

Select this button to open the Edit Calibration Record window to view or
edit the USIMaster® local copy of Calibration Record for the selected DME
system. See Section 4.2 Edit Calibration Record for complete details.

7T By

=21 Edit Master Configuration:

Select this button to open the Master System Configuration window to
view or edit this file. See Section 4.1 Master Configuration for complete
details.

W,
ﬁ Edit WinDFR® Configuration:
Select this button to open the WinDFR® System Configuration window
and to view or edit the USIMaster® local WinDFR Configuration copy for
the selected DME system. See Section 4.4 Edit WinDFR® Configuration
for complete details.

|
&I Edit Line Group:
Select this button to open the Edit Line-Group Record window to view or
edit the USIMaster® local Line Group Record copy for the selected DME
system. See Section 4.3 Edit Line-Group Record for complete details.

Jj Show Transfer Report:
Select this button to display the Auto Transfer Notification Report window
(Figures 2-26 thru 2-31).
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2.2.3 Application Status Bar

Program Status fields are displayed near the bottom of the screen in the Status Bar
(Figure 2-54).

For help, press F1 Income call monitar of F,

1 SER Events: took {0.000+0.000) sec Error Reading \WinDFR Config!

Figure 2-54 Application Status Bar

o Forhelp, press F1:
The F1 key displays help for the screen that is currently open. For more
information, see Section 2.1.7.

o 1 SER Events: took (0.000+0.000) sec/Get WD90.tmp failed/succeeded:
This information displays the total number of SER state changes recorded
for the selected date

o Income call monitor Off/On:
This information displays the communication connection status (e.g.
Logged into remote, Monitoring incoming call, Incoming call monitor off).
For more detailed information, see Section 2.1.3 — Communication menu.

o WinDFR® Configuration Read OK/Failed:
This message indicates that there is a valid WinDFR® Configuration for
the selected DME system on the master station and that it is read
successfully by USIMaster®. For more detailed information, see Section
44.
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2.2.4 Display Modes

The display mode shown in Figure 2-55 is automatically set based on the configuration of
the Event inputs for the selected DME system. However, the user can manually select the
display mode from the Display Mode drop-down list.

USI Master Station

Fle Edt Communication Services Took ContRec Hep = jeer®""®aa,

'y " | | mogl
[0 - New Station furnamed] -] :Dm OFF: & SER anm_ﬁﬁ}]'ﬂ; |
X Quick Summary | A Histoy Data | 8 SER Data | B Fie Transte | R

Figure 2-55 Select Display Mode

If the selected DME system has one or more digital inputs set as DFR and one or more set
as SER or Both in the Calibration Record (Section 4.2.4), the display mode will be DFR &
SER. This mode will display Quick Summary, History Data, SER Data, and File Transfer
working screens (Figure 2-56).

If the selected DME system has all digital inputs set as DFR in the Calibration Record
(Section 4.2.4), the display mode will be DFR only. This mode will display Quick
Summary, History Data, and File Transfer working screens (Figure 2-56).

If the selected DME system has all digital inputs set as SER in the Calibration Record (see
Section 4.2.4), the display mode will be SER only. This mode will display SER Data and
File Transfer working screens (Figure 2-56), and the Tools and Cont-Rec application
menus will be grayed out.

Complete details of the Working Screens are given in Section 3 and details of the
application menu are given in Section 2.1.

. USI Master Station

File Edit Communication Services Tools Cont-Rec  Help

| ﬂ S DFF & SER

¥ Quick Summal_l,l] f"&f History Data] F2 SER Data = File Transfer ]

' |USI Master, Station

File Edit Communication Services Tools Cont-Rec Help

| j Digplaw:

¥ Quick Summaryl f"b‘ History Data B File Transfer ]

DFR only hd

. |USI Master Station

File Edit Communication Services Help
| ﬂ i ETRISER o
Eg SER Data Fr File Transfer ]

Figure 2-56 Display Mode Selection
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Section 3: MASTER STATION — WORKING SCREENS

From the USIMaster® screen, click on a tab to select a Working Screen from the group
shown in Figure 3-1.

' US| Master Station

File Edit Communication Services Tools Cont-Rec  Help

| [

ﬂl]wckSummar_l,l] f’b‘ Hiztary Data] = SER Data] P File Iransfel]

[

m Duick Surnmary P File Transfer

;"H Hiztam Data EE=E- SER Data

Figure 3-1 Working Screen Tabs

3.1 Quick Summary

The Quick Summary screen (Figure 3-2) displays a summary for the most recent records
that have been recorded on the currently selected DME system. The number of summaries
listed in the Quick Summary is configured in the WinDFR Configuration file (Section
4.4).

3.1.1 Quick Summary Screen Sections

The Quick Summary screen is divided into three sections; the Event/Trigger Tripped
section, the Quick Summary Table, and the Fault Location Report (Figure 3-2).
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Qulck Summary
Fie &li m Services Tooks Cont-Rec Hebp
[Ro3 2002 DME ~] ey [OFRESER <] 0.!“E&Eﬁﬁuj

X Quick |As moulm SERDats| B Fie Teanster |

Evert Charewd 1
Event Charest 2

2 (A2nalog Charnel 2 ‘\u»h’\lb
{AS5Pnalog Chareel 5.5 3
Lbﬂ)ﬁnak-) Charnel 3

For help, press Fi Gat WO1B.tmp faded, nceeme cal monkor off.

Figure 3-2 Quick Summary Screen

e Quick Summary Table

o FAULT:
This column displays the fault identification number (or FID). The format of
the FID is RO3F0074 where the first character is always the letter R
followed by a two- to four-digit number that identifies the selected DME
system Remote ID number (e.g. RO1 to R9999).

The next character is either an upper-case F or an upper-case M. F
indicates that this summary describes an oscillography data file (i.e. a
Transient or Long Term record containing waveform data). M indicates
that this summary describes a Long Term RMS data file (i.e. a data file
containing RMS values calculated from the Long Term oscillography
record; see Figure 3-2, RO3M0073, for example).

The last four digits make up the sequential four-digit Fault ID number
assigned to this record.

To sort the Quick Summary Table in ascending or descending order by
Fault ID, click on the Fault column header.
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DATE-TIME:

This column displays the date and time of each fault. If the DME system is
synchronized to IRIG-B (modulated) these times are accurate to better
than 1 millisecond. When the DME system is synchronized to IRIG-B (de-
modulated) these times are accurate to better than 1 microsecond. To sort
the Quick Summary Table in ascending or descending order by date and
time, click on the DATE-TIME column header.

LENGTH (ms):

Duration of the record (length of time in milliseconds).

SYNC:

A Yin this field indicates the fault time for the selected DME record was
synchronized with the sync method assigned in the USIRemote®©
Configuration file on the DME system. If this field is blank, there was no
synchronization for the fault.

LOGF:

A Yin this field indicates the Auto-email, Auto-call, Auto-print, Decision
Logic in the WinDFR® Configuration was true for the selected DME
record. If the logic is set up correctly, a Y indicates that the selected
record was for a fault on one of the lines connected to this substation
DME system. See Section 4.4.1 for more information on this logic filter.

LT:

A Yin this field indicates the selected record is a Long Term / Swing DME
record. See Section 4.4.3 for more information about the setup of a Long
Term recording.

Test:
A Y indicates the selected record was a Test Run initiated by selecting
Test Run in the Services menu of USIMaster® or WinDFRe,

Local:

A Y indicates the COMTRADE data file for the selected DME record has
been downloaded to USIMaster®. See Section 3.2 for more information
about downloading DME records.

To see the complete data for a fault, retrieve the History Data file either from the

DFR or from a backup file, if it is not already in the History Data list. Once it is
listed in the History Data screen the data can be viewed and analyzed.

Events/Triggers Tripped

The section of the Quick Summary window displays a list of digital event inputs
and analog triggers which were abnormal for the selected DME record. The events
and triggers are listed in the order that they occurred.
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Fault Location Report
This section of the Quick Summary window displays the distance-to-fault
calculation results. Fault location information displayed is as follows:

o Line Name:

This is the name of the affected line as assigned in the Line Group Record
(Section 4.3 for details). The affected line is automatically determined by
the distance-to-fault algorithm by applying the Line Decision Logic from
the Line Group Record to the Event/Trigger Tripped information from the
DME Record Summary. The line name can also be selected manually by
the user (Section 3.1.2).

Type:
This is the type of fault determined automatically by the distance-to-fault

algorithm. Fault Type display may be AG, BG, CG, ABG, BCG, CAG, AB,
BC, CA, or ABC. The Fault Type can also be selected manually by the
user (Section 3.1.2).

Duration:

This is the period of data selected by the distance-to-fault algorithm used
to determine the fault location. The period of data used by the distance-to-
fault algorithm can also be selected manually by the user (Section 5).

Distance:
This is the calculated distance-to-fault from the selected DME system.
Distance is displayed in miles and kilometers.

If the distance-to-fault calculation is results in a distance longer than the Line
Length parameter in the Line Group record, Hi-Z will be displayed next to the

distance value in the Quick Summary and History tables.

Lightning Correlation Data

If the Lightning Data Correlation (LDC) add-on was purchased for USIMaster®the

following data displays:

o Lightning found XX milliseconds prior to this fault:
This report indicates that lightning was detected within a 0 to 10
millisecond time window immediately preceding the fault trigger time.

o No lightning found within 10 milliseconds of this event:

This report indicates that the lightning database query did not return data

that met the time and distance constraints assigned in the Master
Configuration (Section 4.1.3).

o Time correlation of the lightning strike was within limits however the
location of the strike exceeded the distance tolerance. Please check
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manually:

This report indicates that a lightning strike DID occur within the time
tolerance of the fault record however it was NOT within the distance
tolerance assigned in the Master Configuration (Section 4.1.3).

o View Lightning Correlation Data button:
Selecting this button displays the Lightning Correlation window presenting
details of the lightning strike and the transmission line structures which
were within the distance tolerance assigned in the Master Configuration
(Figure 3-3).

“# Lightning Correlation

Exit
Remote |D: Time Zaone: GMT Dffset: Standard Time [¥ Shaow Lightring/Structure Tables
Fault ID: Fault Time:
Line 1D Tranzmizsion Ling:
File Name:
Lightring stroke was found 3 milizeconds prior to fault and within 0.114 miles of structure 18 [located at longitude: . latitude ). :I
Lightning D'ata |
Date | Time IZDI’]E | Longitude | Latitude | Intensity | LUnit | Ehil Major | bdinar | LUnit | Angle | Unit | Conf | Time [ms Distance [Mi|
06112070 21:54:4572F  GMT 76202 kA 2. 1028, 1029..  meters | 14470 radians 99 300
MNumber of structures within -~ 1.523  Km 55 For Lightning: ~ 08/11/2010-21:54:45.727 GMT, Longitude( 1 Latitude] | |
Struct | Langitude | Latitude: | Digtance [Miles| | Line/Tap Descriptan | Additional Infarmation |;|
17 018z -
12 0114 - i
13 0168 -
20 0134 - LI
FALLT: TIME: LINE: | ~

Figure 3-3 Lightning Data Correlation - Results
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3.1.2 Quick Summary Menu

Right-click anywhere in the Quick Summary screen to display the menu shown in Figure

3-4.
Retrigve History File(s) Show Lightning Correlation Diata
Retrieve Quick Summary File ®  Redo Lightning Correlation
Fedo Lightning with Different Line
Lightning Correlation 2
Print Quick Summary List 3 »  Preview
Prirtt Quick Summmary of RO3FO051 b ®  Preview
Copy Quick Summary [ Prink ...
Restare Quick Summary b

2 Note:

Copy Q5um To Backup 1 Drive
——  Copy Q5um To Backup 2 Drive
Copy QSum Ta ...

Restare Q5um From Backup 1 Drive
————W FRestore QSum From Backup 2 Drive
Restore $Sum From ...

Figure 3-4 Quick Summary Menu

Retrieve History File (s)

Select Retrieve History File(s) to copy the complete COMTRADE files for
selected records on the Quick Summary from the selected DME system to the
USIMaster®. The downloaded data files are stored in the Archive Path on the
USIMaster® as configured in the Master Configuration file, and displayed on the
History Data screen (Section 3.2). Select multiple DME records by using
Ctri+Left-click or Shift+Left-click.

If the communication connection is interrupted or disconnected before the

COMTRADE file is completely downloaded, the partial data that was successfully
retrieved is still saved on USIMaster® and may be opened for analysis. If another
attempt is made to retrieve the file, the program will pick up where it left off and
download the remainder of the data file.

Retrieve Quick Summary File

This selection initiates a communication connection to the selected DME system
and updates the Quick Summary screen with a list of the most recent record
summaries.

Lightning Correlation

This menu is grayed out unless the Lightning Data Correlation (LDC) add-on was
purchased for USIMaster®.
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o Show Lightning Correlation Data:

This selection displays the Lightning Correlation window which displays
the detailed LDC results (Figure 3-3).

o Redo Lightning Correlation:
This selection re-initiates the USIMaster® LDC feature to re-examine
selected DME records for lightning correlation (Figure 3-5).

“#; Lightning Correlation - GTC: DANIEL SIDING 115/25 (Combo) GTC

Exit
Remate |D: Time Zane: GMT Offset:  -B:00 Draplight Savings Time ¥ Show Lightning#Structure T ables
Fault 1D Fault Time:
Line ID Transmiszion Line:
File Name:

Start/Stop Times [converted to GMT————— ~Polygon Area GPS Coardinate:

Puoint Descr.  Longitude Latitude Point Desci.  Longitude Latitude:
Start Tirne: Northwest: Mortheast
Stop Time: Southwest Southeast
Lightring stroke was found 3 miliseconds prior to fault and within 0.114 miles of structure 18 (located at longitude: . latitude ) -
=l
Lightring Data | Correlation Log I
Corr I Date I Timne IZone I Longitude: | Latitude | Intensity I Lnit | Ch\l Majar | Minar I LUnit | Lngle | Uit | Conf I Time [ris] I Distance [Mi -
[F1 0612010 215445727 GMT #5202 kA 26 10296 10296 meters  1.447  radians | 99% 30 0114 ;I
—
Mumber of structures within -~ 1.523 Km : 55 For Lightning: . Longitude( ] Latitude[ 1 ‘
I Shuct | Longitude I Latitude | Distance [Miles] I Line/T ap Descripton I Additional Information |:|
| 7 0162 - —
119 18 0114
20 19 0.168 -
FALLT: TIME: LIME: [ V.

Figure 3-5 Redo Lightning Correlation

o Redo Lightning with Different Line:

Select this function to perform lightning correlation on a manually selected
transmission line (Figure 3-6).
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Redo Lightning Correlation - Sample Line #1 |Z| |§| E|

Selected Line |5~3m|3|e Lire #1

Line Structure File: |E:\L|SIMaster\Stlucture Info Pathh 000000071, bt

Selectthe Line onwhich to correlate this record.

LINE DESCRIFTION LINE #

File exizts: T:AUSIM astersStructure Info Pathh00000007  txt

@ Proceed‘ ﬂ Cancel ‘

Figure 3-6 Lightning Data Correlation — Select A Different Line

e Print Quick Summary List
Select to preview or print all the DME record summaries displayed in the Quick
Summary table.

e Print Quick Summary of RxxxxFyyyy
Select to preview or print a single DME record displayed in the Quick Summary
table. The Quick Summary report contains fault, event, and trigger summaries.

The Fault Summary displays Station Name, Fault Name, Fault Time, Clock Sync
Status, Prefault/Postfault lengths, Sequence of Events, and Fault Location results
if available.

The Event Summary displays abnormal event channels and their Calibration
Record settings. These events were abnormal at some point during the selected
DME record (Section 4.2).

The Trigger Summary displays trigger channels and their Calibration Record

settings. These events were abnormal at some point during the selected DME
record (Section 4.2.2).
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Copy Quick Summary

Select to copy the Quick Summary file from the USIMaster® Archive Path to the
Backup Path 1 or Backup Path 2 as assigned in the Master Configuration, or to
a user selected path.

Restore Quick Summary

Select to retrieve a Quick Summary file for the currently selected DME System.
The file is retrieved from the Back-Up Path specified in the Master
Configuration.
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3.2 History Data

3.2.1 History Data Screen

The History Data Screen (Figure 3-7) displays the Summary, Configuration, and
Header information for DME records that have been downloaded to USIMaster®.

77 History Data

LIS Master Statiom
Fily Ede

vaier forresen = | O EEE A B BB &
X Quick 5 ummany .@Hmbﬂlﬂ smpm|n;hq 13 EET T
Evert/Trgge: Trpped ) EwmlcummledurL

LI -
L T T L

[R03: LI5I Model 2002 D

Figure 3-7 History Data Screen — Header Information

3.2.2 History Data Screen — Summary Table

Select the Summary tab to display the Summary table for COMTRADE data files that
have been downloaded to USIMaster® (Figure 3-8).

Double-click on a DME record to open the COMTRADE file for the selected summary and
display the Graphics Signal Processing window for viewing and analyzing the data
(Section 5).

| %/ History Data

IJHH‘F Y

oweoriien =] ©|FE IR A B 1

[LonGTHmn | 59 [00GF 1LT | Tue [ Honder iomascn

EVENTS
TRIGGER
TRIPPED

DATA SUMMARY TABLE

For he, grem £ 32 SR Coprts: 100k (0.000+0.000) sc  Income oal montor ot WOFR Corfiurstion Resd OK

Figure 3-8 History Data Screen —Summary Table
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e History Data - Summary Table

o FAULT:
This column displays the fault identification number (or FID). The format of
the FID is RO3F0074 where the first character is always the letter R
followed by a two- to four-digit number that identifies the selected DME
system Remote ID number (e.g. R01 to R9999).

The next character is either an upper-case F or an upper-case M. F
indicates that this summary describes an oscillography data file (i.e. a
Transient or Long Term record containing waveform data). M indicates
that this summary describes a Long Term RMS data file (i.e. a data file
containing RMS values calculated from the long term oscillography record;
see Figure 3-2, R03M0073, for example).

The last four digits make up the sequential four-digit Fault ID number
assigned to this record.

To sort the History Data Summary Table in ascending or descending
order by Fault ID, click on the Fault column header.

o DATE-TIME:
This column displays the date and time of each fault. If the DME system is
synchronized to IRIG-B (modulated) these times are accurate to better
than 1 millisecond. When the DME system is synchronized to IRIG-B (de-
modulated) these times are accurate to better than 1 microsecond. To sort
the History Data Summary Table in ascending or descending order by
date and time, click on the DATE-TIME column header.

o LENGTH (ms):

Duration of the record (length of time in milliseconds)

o SYNC:
A Yin this field indicates the fault time for the selected DME record was
synchronized with the sync method assigned in the USIRemote®
Configuration file on the DME system. If this field is blank, there was no
synchronization for the fault.

o LOGF:
A Yin this field indicates the Auto-Email, Auto-call, Auto-print, Decision
Logic in the WinDFR® Configuration was true for the selected DME
record. If the logic is set up correctly, a Y indicates that the selected
record was for a fault on one of the lines connected to this substation
DME system. See Section 4.1.2 for more information on this logic filter.

74



SIRK

UTILITY SYSTEMS INC

o LT:
A Yin this field indicates the selected record is a Long Term / Swing DME
record. See Section 4.4.3 for more information about the setup of a Long
Term recording.

o Test:
A Y indicates the selected record was a Test Run initiated by selecting
Test Run in the Services menu of USIMaster® or WinDFRe,

o Header Information:
This column displays text entered into the header file. The amount of text
displayed is determined by the width adjustment for this column. When
more text is stored in the header file than can be displayed in this column,
the initial text will be displayed with ... at the end indicating that more text
is available and that the text can be viewed in entirety by selecting the
Header screen tab (Figure 3.2).

e Events/Triggers Tripped
The section of the History Data Summary window displays a list of digital event
inputs and analog triggers that were abnormal for the selected DME record. The
events and triggers are listed in the order that they became abnormal.

¢ Fault Location Report
This section of the History Data Summary window displays the distance-to-fault
calculation and lightning correlation results. The following fault location information
is displayed:

o Line Name:
Name of the affected line as assigned in the Line Group Record (see
Section 4.1.3 for details)

o Type:
The type of fault (e.g. ABC, AB, BC, CA, ABG, BCG, CAG, AG, BG, or
CG

o Duration:
The period of data used to determine fault location

o Distance:
This is the calculated distance to the fault from the selected DME system.
The distance is displayed in miles and kilometers.

e Lightning Correlation Data

If the Lightning Data Correlation (LDC) add-on was purchased for USIMaster®the
following data displays:
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Lightning found XX milliseconds prior to this fault:
This report indicates that lightning was detected within the 0 to 10
millisecond window immediately preceding the fault trigger time.

No lightning found within 10 milliseconds of this event:

This report indicates that the lightning database query did not return data
that met the time and distance constraints assigned in the Master
Configuration (Section 4.1.3).

Time correlation of the lightning strike was within limits however the
location of the strike exceeded the distance tolerance. Please check
manually:

This report indicates that a lightning strike DID occur within the time
tolerance of the fault record however it was NOT within the distance
tolerance assigned in the Master Configuration (Section 4.1.3.

View Lightning Correlation Data button:

Selecting this button displays the Lightning Correlation window presenting
details of the lightning strike and the transmission line structures which
were within the distance tolerance assigned in the Master Configuration

(Figure 3-3).
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3.2.3 History Data Table Menu

Right-click on a fault record to display the menu shown in Figure 3-9. Select one of the
following functions:

/M:

Automatically Find Fauk Location

Manwally select Ling/Faulk T
Gzraph Signal Processing of RZS0F1094 i f ype
Redo Faul Location Report of RZSOF 1054 ¢

Shiow Lightning Correlation Data

Prink Quick Sumimary List ]
Prink Cuick Summary of R250F 1054 ]
Frink Sequence of Events of RZSDFI094  »
Prink All Waveforms of RZS0F1094 ]

Copy or Move Selected Fault{s) k Preview
Delete History File(s) Q5urn + Graphs  #
» Prirt ...
Graphs ¥
Change Visgwing Path [ 3 -
Merge Selected Fauks ... Copy to Backup 1 Drive
Copy to Backup 2 Drive
Copy to ...

Move to Backup 1 Drive

Maorve bo Backup 2 Drive
Move ba ... v Archive Path

Backup 1 Path
™ Backup Z Path
Path ...

Figure 3-9 History Data Summary Table Menu

Graph Signal Processing of RxxxxFyyyy
This selection displays the Graph Signal Processing window to view and analyze
COMTRADE data. See Section 5 for more information.

Redo Fault Location Report of RxxxxFyyyy
Select this menu item to redo the Fault Location Report of the selected Fault
Record.

The necessary line parameters must be entered and the Auto Cal. Fault Loc.

parameter set to Yes in the Line Group Record (Section 4.3, Figure 4-50) before
distance calculations can be made. If the parameters are not correct or have not
been entered, the message No calculable fault location will display.

The DME system can perform an automatic impedance based fault location but
only when it has a valid Line Group configuration (Section 4.3). If the fault location
calculation was performed in the DME system, the result is displayed in the Fault
Location Report of the Quick Summary and History Data screens.

If a Line Group configuration was not present on the DME system or if the line
parameters were incorrect, the Line Group may be created or edited in the
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USIMaster® application (Section 4.3). After the Line Group has been created or
edited, the fault location can be calculated or re-calculated by the USIMaster®
application.

o Automatically Find Fault Location:
This selection utilizes the logic built into USIMaster®to select the faulted
line, the data window to be used, determine the fault type, and calculate
the distance to the fault location from the selected DME System.

Users will then be prompted to replace the existing Fault Location Report
and be displayed in the Fault Location Report window at the bottom left
of the screen and a detailed report of the fault location results will be
displayed.

Do you want to permanently replace the existing Fault Location Report?

Yes No

Figure 3-10 Replace Existing Fault Location Report message
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Fault Location =======================================
IsResultReasonable=Yes
Description=Fower flowing from the line to the station;
LineMame=Sarmple Line #1
LineMum=1
FaultCycles=3.062
FaulfType=AG
FaultMiles=0.463

LinelD=0

DftLon=0

DirLat=0]
TotallineLength=43.700
StdDew=0.266 diles

Extra Infa.
FaultStanDatalndex=837
FautEndDatalndex=922
Faultdngle=0.115
ArcResistance=2.395
PosReactance=0.345
FaultsngleStdDew=0.302
ArcResistance StdDew=0.764
PosReactanceStdDew=0.1498

Fault Examination ========================================

InceptionTime=07/15/2004-17:29:56.106239

InceptionDatalndex=760

FaultExtendCycles=34.725

BreakerRestrike=Yes

RhiSPrefault="+a:134544 984 vh138287 328 Vo 138687 166, 1a 160686, 1b:194 106, 187,138, In0d1.782. Ref.0.000
Faulthagnitude="a13697 813, Wh:134161 594, W1 31666 BRE, 12:1089.817, 1b:701 512, 10722110, In:2410.152, Ref.0.000
FercentOfPrefault="/a.10.181, Wk:97.017, 94865, lacb?8.229, 13617 407, 1c:385.871, Inth765.335, Retf-1.000

Figure 3-11 Detailed Fault Location Report

o Manually Select Line/Fault Type:
Select this menu item to choose the Line Name, Fault Type, and Minimum
# of Cycles to be used for the calculation. The software automatically
selects the data window to be used for the calculation.

/ Note: Manual fault location can also be calculated within the Graphic Signal

Processing window (Section 5) which allows users to select Line Name, Fault
Type, and the Data window to be used for the calculation.

79



UTILITY SYSTEMS INC

Choose a Line

Choose a line for fault location
Use this form to force a calculation on & paicular line or fault type.

Line Mame |Sample Line #1 /ﬂ

Fault Type |(Autornatic Determine by Software)

Minirmiim # of

D Proceed | ]

Sample Line #1
Sample Line &2
Sample Line #3
Sample Line #4
Sample Ling #5
Sample Line #6
Sample Line &7

{Automatc Determineg by Softwarng)
ABC FaulType - Phases A-B-C Fault

AB - Fhase A to Phase B Fault
BC-Phase B to Phase C Fault 1.25
CA-Phase Cto Phase A Fault 160

sl

Semple Line #8 ABG - Phase A & Bto Ground Fault  |1.75
BCG -Phase B & Cto Ground Fault BN
CAG=FPhase C & Ato Ground Fault 225 bt
250
275
300 |~

Figure 3-12 Manually Select Line/Fault Type

Show Lightning Correlation Data (Optional)

This selection displays the Lightning Correlation window which shows the detailed
Lightning Data Correlation results (Figure 3-3). This menu item is grayed out if the
Lightning Data Correlation® add-on was not purchased (Section 4.1.3).

Print Quick Summary List
This selection is used to preview or print all the DME record summaries displayed
in the History Data Summary table.

Print Quick Summary of RxxxxFyyyy

This selection is used to preview or print the summary of a selected DME Record
in the History Data Summary table. The Quick Summary report contains Fault,
Event, and Trigger summaries.

The Fault Summary displays Station Name, Fault Name, Fault Time, Clock Sync
Status, Prefault/Postfault lengths, Sequence of Events, and Fault Location results
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if available.

The Event Summary displays abnormal Event channels and their Calibration
Record settings. These events were abnormal at some point during the selected
DME record (Section 4.2.2).

The Trigger Summary displays Trigger channels and their Calibration Record
settings. These events were abnormal at some point during the selected DME
record (Section 4.2.2).

Print Sequence of Events of RxxxxFyyyy
This selection is used to preview or print the Sequence of Events Report. This
report contains the Fault Summary and the Sequence of Events (and Triggers).

The Fault Summary displays Station Name, Fault Name, Fault Time, Clock Sync
Status, Prefault/Postfault lengths, Sequence of Events, and Fault Location results
if available.

This Fault Summary reports all event and triggers that changed state during the
course of the record. All events in the report are referenced to the trigger time T-
zero (to) for the fault.

The second section is a table, Sequence of Events, containing the sequence
information listed below:

o Seconds:
This column displays the time of the state change in milliseconds
referenced to the initial trigger time (o) for the selected record.

o Event/Trigger:
This column displays the input number of the event or trigger that changed

state.

o Now:
This column displays the present state of the event or trigger input. Event
inputs display either Open or Closed. Trigger inputs always display
Disabled as this column is not applicable to triggers.

o Normal:
This column displays whether the present state is the normal (Yes or No)
for the event or trigger input.

o Description:
This column displays the description of the event or trigger channel as

entered in the Calibration Record. For an event or trigger returning back to
the normal state, this column displays the duration of the abnormal state
in milliseconds referenced to the start time (to).
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e Print All Waveforms of RxxxxFyyyy
This selection is used to preview and print the Quick Summary and waveforms, or
the waveforms alone (Section 4.1.2).

o Qsum + Graphs:
This menu produces a preview or printout of the Quick Summary Report

plus analog and digital data plots.

o Graphs:
This selection produces a preview or printout of only the analog and digital

data plots.

= Preview
This selection displays the Format All Wave Printing window
which contains the default print settings. These settings can be
modified for the record being previewed.

=  Print
This selection will display the Format All Wave Printing window
displaying the default print preferences assigned in the Master
Configuration. These settings may be modified and previewed
prior to printing (Figure 3-13).

Format All Wave Printing

'Scale Optimized (peak
"r'Scale Optimized (unitfcm)
“rocale = Channel Full Scale (unitfcm)

Analog Channel Formal
|‘r'S|:ule Diptirmized (peak)

Frimt Channels il wScale = User Selepted Scale (unit/cm)
Selected
Group

Frint Diata Range Al \Weale: 00000100 VearA

Al TI—®|Selected

#Channels/Page: |'°

Print from Data# 0000001 . ., [0000100

Digital Channel Format
|Sequence of Events; Triggers (Line on Abnomal) Panal Size |2_ 0% [ Page

Fam Size Global Contral: [1 0 Fort Size Tile Cantfol [1 0 Annotation Tesxt Size: [070

e _|

Sequence of Events/Triggers (Line on Abnormal)
Sequence of Eveants fTriggers (Line on Mommal)
All Events/ Triggers (Ling on Abnormal)

All Events/Tnggers {Line on Mormal)

Figure 3-13 Print All Waveforms Preview
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e Copy or Move Selected Fault(s)
Use this selection to copy or move all associated files for the selected
COMTRADE records from the Archive Path to Backup Path 1 or Backup Path 2 as
assigned in the Master Configuration, or to a user selected path. Associated
COMTRADE files included are files with the extensions .cfg, .dat, .inf and .hdr.

o Copy to Backup 1 Drive:
This selection puts a copy of the selected COMTRADE records into the
Backup 1 path. The original files are not removed from the Archive path.

o Copy to Backup 2 Drive:
This selection puts a copy of the selected COMTRADE records into the
Backup 2 path. The original files are not removed from the Archive path.

o Copyto....
This selection displays the Browse for Folder window (Figure 3-14)

allowing the user to select a path to store a copy of the selected
COMTRADE records. The original files are not removed from the Archive

path.
Browse for Folder E]g‘
Directory
+ .j Model 2002 User's Guide 3
£ »

Cancel

Figure 3-14 Browse for Folder - Directory

o Move to Backup 1 Drive:
This selection puts a copy of the selected COMTRADE records into the
Backup 1 path and removes the original files from the Archive path.

o Move to Backup 2 Drive:
This selection puts a copy of the selected COMTRADE records into the
Backup 2 path and removes the original files from the Archive path.

o Moveto...
This selection displays the Browse for Folder window (Figure 3-14)
allowing the user to remove original COMTRADE files from the Archive
path and transfer them to a selected destination path.

e Delete History Files
This selection deletes all associated files for the selected COMTRADE records
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from the Archive Path. Associated COMTRADE files included are files with the
extensions .cfg, .dat, .inf and .hdr. Once the files have been deleted, the only
way to recover them is to retrieve them from the DME system (if they are still
there) or to recover them from a backup (if one was made). They are not put into
the Recycle Bin.

Change Viewing Path

This selection allows the user to change the source path for the files to be
displayed in the History Data table. From the drop-down menu select one of four
viewing paths:

o Archive Path:
This selection displays COMTRADE records located in the Archive Path
as assigned in the Master Configuration (Section 4.1).

o Backup 1 Path:
This selection displays COMTRADE records located in the Backup 1 Path

as assigned in the Master Configuration (Section 4.1).

o Backup 2 Path:
This selection displays COMTRADE records located in the Backup 2 Path

as assigned in the Master Configuration (Section 4.1).

o Path...
This selection displays the Browse for Folder window (Figure 3-14)
allowing the user to select a path from which COMTRADE records can be
displayed.

Merge Selected Faults . ..

Use this selection to merge two or more COMTRADE records end-to-end into a
single COMTRADE record. From the History Data table, select the records to be
merged together (Ctrl +Left-click or Shift +Left-click). Then Right-click on the
selected records in the table to open Merge Selected Faults.

The Save Merged Data File As window displays (Figure 3-15). Browse to the

folder location. Enter the name of the merged file to be saved and specify whether
itis to be saved in ASCII or binary format.
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Save Merged Data File As

Savein: | 3 Merged COMTRADE files v| +~®cEB~

..»b HTest Merge.d00 T Test Merge.d17  Z Test Merge.d34 = Test Merge.d51 = Test Mer:
= Test Merge.d01 = Test Merge.d18 = Test Merge.d35 = Test Merge.d52 = Test Mern
My Recent = Test Merge.d02 = Test Merge.d19 = Test Merge.d36 |5 Test Merge.dS3 = Test Men
Documents = Test Merge.d03 [ Test Merge.d20 = Test Merge.d37 [ Test Merge.dS4 [T Test Mer:
@ = Test Merge.d04 = Test Merge.d21 = Test Merge.d38 = Test Merge.dSS = Test Men
=) Test Merge.d05 = Test Merge.d22 = Test Merge.d39 [ Test Merge.dS6 = Test Mer
Desktop = Test Merge.d06 = Test Merge.d23 = Test Merge.d40 =) Test Merge.dS7 = Test Men
i Test Merge.d07 = Test Merge.d24 = Test Merge.d41 [T Test Merge.ds8 [T Test Mer«
AN = Test Merge.d08 [T Test Merge.d25 = Test Merge.d42 [= Test Merge.dS9 =8 Test Mer:
=/ = Test Merge.d09 = Test Merge.d26 =3 Test Merge.d43 =) Test Merge.d60 =3 Test Men
MyDocuments  =f Test Merge.d10 = Test Merge.d27 =3 Test Merge.d44 |3 Test Merge.d61 =3 Test Mers
i Test Merge.d1l [T Test Merge.d28 = Test Merge.d4S = Test Merge.d62 [ Test Mer:
i Test Merge.d12 T Test Merge.d29 =8 Test Merge.d46 3 Test Merge.d63 I Test Mer:
' =8 Test Merge.d13 = Test Merge.d30 = Test Merge.d47 = Test Merge.d64 = Test Mer
MyComputer =3 Test Merge.d14 [ Test Merge.d31 =3 Test Merge.dd8 (=) Test Merge.d6S (=8 Test Mer:
= = Test Merge.d15 [ Test Merge.d32 = Test Merge.d4S = Test Merge.d66 [ Test Men
QQ = Test Merge.d16 @ Test Merge.d33 = Test Merge.ds0 =) Test Merge.d67 = Test Men:

My Network < N

Places

File name |TestMerge - | Save I
Save as type: Cancel |

Data Files in Bina
Data Files in ASCIH (*.d%)

Figure 3-15 Merge Selected Faults

If the data records overlap in time, there will be a consistent stream of
sampled data in the merged data file. If there are time gaps between the
data files, null data will be inserted to fill the voids. Time length of the
merged data file is equal to the total time span of the individual data files.
When the merge completes, a message window displays (Figure 3-16).
Click OK to acknowledge completion of the Merged COMTRADE Files.

.. "Message

jgoodson:R03: Merge Faults Succeed.

Figure 3-16 Merged File Message
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There are no restrictions on the length of data being merged together. When

multiple data files are merged resulting in a combined record several minutes long,
or if the records being merged together have long time lapses between them
resulting in several seconds or even minutes of null data being inserted, the
COMTRADE file will be very large. Consequently, both the merging process and
the analysis in Graphic Signal Processing can be very slow.

3.2.4 Event/Triqgger Tripped Menu

Right-click in the Event/Trigger Tripped window to display the menu shown in Figure 3-

17.

2 Note:

Cuick, Wigw
Blways Display Channels ...

Figure 3-17 Event/Trigger Tripped Menu

Quick View

This selection opens the Graphics Signal Processing window and displays
several analog channels. These analog channels, selected automatically, are
associated with the abnormal triggers shown in the Event/Trigger Tripped list.
See Section 5 for more details.

Always Display Channels ...

This selection displays the Always Display Channels window (Figure 3-18).
Choose channels from this window to be displayed anytime Quick View is
selected.

A record must be selected in the History Data table to allow the Always Display
Channels window to open.
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Abways Display Channels

-PHASE ¥OLTAGE-LIME /15 i
- PHASE WOLTAGE- LIME 716 T
- PHASE WOLTAGE- LINE 716
- PHASE WOLTAGE- LIME 4E

- PHASE WOLTAGE- LIME 4B

- PHASE %OLTAGE- LIME 46

- PHASE WOLTAGE- LIME 36

- PHASE %OLTAGE- LIME 36
:-C- PHASE WOLTAGE- LIME 36
&10: -4 PHASE WOLTAGE- LIME 947
&11:-B- PHASE WOLTAGE- LIME 347 |

Adm R IAST LA T ASE LRI ST

[

300 I 0 00 B il

k. Cancel

Figure 3-18 Always Display Channels

3.2.5 History Data — Configuration Table

This selection displays the Configuration screen tab showing the configuration of the
DME System at the time the selected record was saved (Figure 3-19).

| %/ History Data

Fle Edt Communicaton

[RO3- US1 Model 2002

N TABLE

o

S LIRATIC

INFIC

o

For balp, press P2 |36 SR Cvents: tock (0.00040.000) sec Ircome cal monior off, WrCrR Configur aton Read OF

Figure 3-19 History Data Screen —Configuration Screen Tab
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The system configuration portion displays settings for the selected DME Record including
Station Name, Device ID, COMTRADE Revision Year, #Analog Channels, #Digital
Channels, Line Frequency, #Sample Rates, Last Sample#, Time stamp of the first data
sample, Time stamp of the record trigger, Data format (Binary or ASCII), Time Stamp
Multiplication Factor, Prefault length, Postfault length (fault period + Postfault period
combined).

The Analog Channels screen displays the settings of all the analog input channels
including Channel description, ChID (Input number), Units being measured (Amp or Volts),
, CT/PT Ratio, Primary/Secondary levels for the data values, time skew of samples from
channel to channel.

The Digital Channels screen displays the setting of the digital channels (certain digital
inputs and all analog triggers) including Channel description, ChID (Input number), and the
Normal State of the input.

3.2.6 History Data — COMTRADE Header Display

This selection displays the Header screen used to enter, save, and display comments
about a record (Figure 3-20).

4/ History Data

COMTRADE
HEADER

B Ouchk Summary /Y Matory Data |l SER Dma | B Fie Tionster

Event/Trgoer Tepped
£ Cvert Ooavwnl 1
E2 Bvart Ovponal *

EVENT! TRIGGER
TRIPPED
FAULT LOCATION
REPORT Save

For b, prewma 1} 12 SIR Cwerty 200k (0 000«0 000 sex Yoome Cll oror o WO Configuration Sead Ox

Summary | Cortgamnon  Headet

£ e Commarty abont § ONE sp00rd i B DOGY of Bt sOreen

Figure 3-20 History Data Screen —Header Tab

Enter text information into the body of this screen and click the Save button to save the
text to a header file (*.hdr) that is stored in the Archive directory as specified in the Master
Configuration (see Section 3.2). The root file name will be the same as the other
COMTRADE files associated with this record. A preview of the text entered on this screen
is displayed in the Header Information column on the History Data screen (Figure 3-8).
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3.3 Sequence of Events Recorder Data

Select the SER Data tab to display the Sequence of Event data files that have been
downloaded to USIMaster® (Figure 3-21).

/ Note: The SER Data screen is accessible only if the Display type selected is DFR &
SER or SER Only (Section 2.2.4). These display types are selected automatically
based on the Event Channel DFR/SER setting assigned in the Calibration Record
(Section 4.2).

| £ SER Data

Cont-Rec  Help

2l owefomisn ] (O MY X & 2

SER DATA TABLE

FILES RETRIEVED

ol

wrn.J el
Fave .y Dates Cvapiany This Eveeta) Ondy 12 £5-40
20
For be, press 11 X3 SER Everey: 100k (0.000+0,016) 3% L0goed ren remeee WiOFR Configuraton Reas OX

Figure 3-21 SER Data Screen

3.3.1 SER Data Screen Sections

The SER Data screen is divided into three sections: Latest Dates, Files Retrieved and
SER Data Table (Figure 3-21).

o Latest Dates
The Latest Dates column displays a list of dates that the selected DME system
has recorded Sequence of Event data. This column is updated by clicking the
R3] Retrieve Dates button to list dates.

Double-click on a specific date to download the SER data for that day from the

89



SIRK

UTILITY SYSTEMS INC

DME System. SER data files for multiple dates will be downloaded to the
USIMaster®by selecting the desired dates and clicking the Fi=<F&: | Retrieve Files

button.

Files Retrieved
Once SER data files have been downloaded to USIMaster®, the dates of that data
are displayed in the Files Retrieved column.

To display the SER data file on the SER Data Table, double-click on a date or
select multiple dates and click the B | OK button.

SER Data Table
The following columns are displayed on the SER Data Table:

o

DATE-TIME:

This column displays the date and time that the event input changed state.
The SER data displayed on the table can be sorted in ascending or
descending order by date and time by clicking on this column header.

Event:
The event input number on the DME system

Now:
State of the event input (C=closed, O=open) after the state change

Normal:

Whether the current state for this event input (shown in the Now column)
is Normal (N) or Abnormal (A). The normal state is defined by the Normal
State setting in the Calibration Record (Section 4.2).

Sync:
Tells whether the DME System clock is synced (S) or un-synced (U) with

an IRIG-B satellite clock.

Description:
The event channel description of the event input is displayed in this

column. When the state of the event input is Normal, the Normal
Descriptor as entered in the Calibration Record (Section 4.2) is
displayed.

When the state of the event input is Abnormal, the Alt. Descriptor as
entered in the Calibration Record (Section 4.2) is displayed.

= (END)
This is inserted at the beginning of the event channel description
for event inputs that are abnormal when the DME system closes
an SER data file at the end of the day.
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= (A.Stop)
This is inserted at the beginning of the Event Channel Description
for event inputs that have been automatically stopped by the DME
system. This automatic stop is defined by the #Events happened
in #Minutes setting configured in the Calibration Record on the
DSP Boards Config screen (Section 4.2).

= (AStart)
This is inserted at the beginning of the Event Channel Description
for event inputs that were restarted automatically by the DME
system. This automatic restart is defined by the Then Auto
Restore after #Minutes setting assigned in the Calibration
Record on the DSP Boards Config screen (Section 4.2).

= (M.Stop)
This is inserted at the beginning of the event channel description
for event inputs that were manually stopped by the Event
Channels SER Run/Stop setting in the Calibration Record.

e [ Display This Event(s) Only
This query entry field and checkbox allows the user to display specific event input
numbers. Queries can be entered for specific event input numbers separated by
commas (e.g. E1, E4, E12), or a range of event input numbers separated by a
hyphen (e.g. E1-8), or a combination of these (e.g. E1, E4, E8-12). To display only
the events defined in the query field, check the MDisplay This Event(s) Only box
(a check mark indicates when it is active) and click the OK button Restore the
SER data table to redisplay all SER input data, un-checking the Display This
Event(s) Only box and then clicking the OK button.

e Print Preview
This selection displays a Print Preview of the Sequence of Events Recorder
Report. The report contains the events displayed in the SER Data table.

e Print...
This selection displays the Print window which allows the user to select the
Printer, Print range, and Copies for the Sequence of Events Recorder Report.
Click the OK button to send the report to the printer.

3.3.2 SER Data Menu

Right-click anywhere on the Files Retrieved column or the SER Data table to display the
menu shown in Figure 3-22.
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Copy ko Backup 1 Drive

Cisplay Fil
isplay File(s) Copy ko Backup 2 Drive

Copy Filels) .

Copy koL
Celete File(s) i
Change Viewing Path » [ Archive Path
Backup 1 Path
Add Files .. Backup 2 Path
Clear Display Path ...
Save Display ...

Figure 3-22 SER Data Menu

Display Files

This selection will display selected SER Data files from the Files Retrieved
column. Select the files to be displayed and, from the right-click menu, select
Display Files.

SER data files can also be displayed by double-clicking on selected dates, or
selecting the SER dates and clicking the OK button.

Copy Files

Use this selection to copy the selected SER Data files from the Archive Path to
Backup Path 1 or Backup Path 2 (as assigned in the Master Configuration), or to a
user selected path.

o Copy to Backup 1 Drive:
This selection puts a copy of the selected SER Data files into the Backup
1 path. The original files are not removed from the Archive path.

o Copy to Backup 2 Drive:
This selection puts a copy of the selected SER Data files into the Backup
2 path. The original files are not removed from the Archive path.

o Copyto...:
This selection displays the Browse for Folder window (Figure 3-23)

allowing the user to select a path to store a copy of the selected SER Data
files. The original files are not removed from the Archive path.
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Browse for Folder @gl

Directory

+ J Model 2002 User's Guide =

< b

Cancel

Figure 3-23 Browse for Folder - Directory

Delete Files

This selection is used to delete selected SER Data files from the Archive Path.
Once the files have been deleted, the only way to recover them is to retrieve them
from the DME system (if they are still there) or to recover them from a backup (if
one was made). They are not put into the Recycle Bin.

Change Viewing Path

This selection allows the user to change the source path for the files to be
displayed in the SER Data table. From the drop-down menu select one of four
viewing paths:

o

o

o

o

Archive Path:
This selection displays SER Data records located in the Archive Path as
assigned in the Master Configuration (Section 4.2).

Backup 1 Path:
This selection displays SER Data records located in the Backup 1 Path as

assigned in the Master Configuration (Section 4.2).

Backup 2 Path:
This selection displays SER Data records located in the Backup 2 Path as

assigned in the Master Configuration (Section 4.2).

Path...:

This selection displays the Browse for Folder window (Figure 3-14)
allowing the user to select a path from which SER Data records can be
displayed.

Add Files
This selection opens the Add SER File(s) window. This window is used to import
SER Data from other directory paths (Figure 3-24).
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Add SER File(s) @

Lookin: |L’f}SerData ﬂ ok B

\a§ 1200407 10R83.ser
4 120040711R83.ser
My Recent 2120040712R83.5er
Documents 120040713R83.ser
@ 120040714R83.ser
1200407 15R83.ser
Desktop 51200407 16R83.5er
|*]R83Dates.ser

My Documents
My Computer
My Network
Places
File name: ‘ 0040716R83.5er ﬂ Open
Files of type: ‘USI SERFILES (*.ser* SER) ﬂ Cancel

Figure 3-24 Add SER Files

e Clear Display
This selection clears the SER Data displayed in the table except for the top row of
the table. This does not delete the SER data from the data file, only from the SER
Data table displayed.

e Save Display
This selection displays the Save SER Display window. This window is used to
save the displayed SER Data to a new SER Data file. The name and path of the
new file is selected from the Save SER Display window (Figure 3-25).
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Save SER Display g

Savein: | Saved SER Display ~] = B

. 3 |#] Sample SER Diaplay.ser

My Recent
Documents

?“,
€]
Desktop
3
My Documents
My Computer
My Network
Places

File name: Samle SER Diaplay.ser] ﬂ Save |
=]

Cancel

Save as type |USISER File (*.ser)

Figure 3-25 Save SER Display window
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3.4 File Transfer

Select the File Transfer tab to display the File Transfer Screen (Figure 3-26).

3.4.1 File Transfer Screen Sections

| B File Transfe

PR OOE Cowesdi Gees Teh DTSm M
[ omiontsetickinitnrioeiemiemteetieirtated I
B s b | 14 iy | M SR e 1 P
™
e s s

SFER

]
% (]
=
=
w m
=
L

Figure 3-26 File Transfer Screen

e Path Navigation Tools
Tools located in the Path Navigation section are used to navigate folder paths on
the selected DME system. These paths are displayed in the Path table.
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OME LEWEL UP
BUTTORM

OME LEWEL UP
BUTTOM

Path [CHUSIMastes Path: [C:AUSIRemate

Hew Station [unnamed] | Hew Station [unnamed] |

REFRESH ALL
BUTTCR

REFRESH ALL
BUT T

Figure 3-27 Navigation Section - Path Navigation Tools

o Path:
The Path dropdown list displays application default and previously
browsed storage paths on the DME system (Figure 3-28). Click to select a
storage path. A path may also be manually typed into the Path field.

Fath: || ﬂ

USt M r(\:d:y Computer
CAWINDFR
Mame |CALSIRemate
CALUSIMaster
0:

Figure 3-28 Path Dropdown List

o) Goto button:
After making a selection from the Path dropdown list, click the Goto
button to display the files and folders stored on this DME system path. It is
not necessary to click the Goto button after a specific location has been
typed into the Path field. Simply press the Enter key to go to the selected
location.

o One Level Up button:
Click this button to display a list of files and folders located in the parent
folder of the currently displayed folder.

o Refresh All button:
Click this button to reload contents of the currently displayed folder. Use
this action to view any content changes.

e Path Table
o Name:

The Name column displays file or folder names located in the selected
path on the DME system
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o Type:
The Type column defines each row in the Path table as either a folder or a
file.

o Size:
The Size column displays the size (in bytes) for files displayed in the Path
table. The size column displays a hyphen for rows displaying a folder.

o Date-Time:
The Date-Time column displays the modified date and time records for the
files and folders in each row of the Path table.

e Path Table - File and Folder Tool Buttons
These buttons are used to transfer and delete files and folders within the selected
DME system.

o 0’ Show Extra Pane button:

Click this button to reveal the left File Transfer pane. This pane is used for
copying files within the remote computer. (Note: this file transfer screen is
primarily used for transferring files from one location to another within the
computer in the field. It will also copy files to and from the master, but this
action is done on the right-click menu.)

o c Hide Extra Pane button:

Click this button to hide the left File Transfer pane.

o MCopy File to the Right button:
Clicking this button will copy all selected files from the left File Transfer pane to the
right pane. The File Transfer screen will automatically update the right pane to
show that the copy action has taken place.

o x Delete Selected File button:
Click this button to delete selected files from a pane. If the left pane is
open, it will have a Delete button. The File Transfer screen will
automatically update to show that the files have been deleted.

= Create New Folder button:

Click this button to create a single folder in a pane. If the left pane is
open, it will have a Create Folder button. The File Transfer screen
automatically updates to show that the new folder has been created.
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o % Delete an Empty Folder button:

Click this button to delete a single folder from a pane. If the left pane is open, it
will have a Delete an Empty Folder button. This operation will work only when the
current folder is displayed and it is empty. For example: to delete folder C:\temp,
C:\temp should be the currently displayed folder and the indicated contents of the
folder must be a single dot and a double dot (“.” and “..”). After the folder is
deleted, the display will move up one folder to the parent folder of the deleted
folder. The File Transfer screen automatically updates to show that the deleted
folder is gone.

o Es Create Continuous Tree button:

Click this button to create a directory tree for storing continuous data. In USI
software, continuous data is stored in subfolders under the continuous path that
has been programmed into the configuration.

For example: If the configuration has the path E:\Continuous Data as a
continuous archive path, the actual continuous data files are stored in subfolders
underneath this path.

The continuous data will be stored in the folders listed in the following example:

RMS data: E:\Continuous Data\RMSData
Frequency Data: E:\Continuous Data\FregData
Phase Data; E:\Continuous Data\PhaseData

Oscillography Data: E:\Continuous Data\OsclgrData

Clicking this button accomplishes two things: it creates a new folder which must be
named by the user; and it automatically creates the subfolders for continuous data
storage.

e Path Table - Right Click Menu
Right-click anywhere on the Path Table to display the menu shown in Figure 3-29.

99



UTILITY SYSTEMS INC

Destingti -
estination u:.un R_lght Pane
Browse Destination (at Masker)

Copy Selected Files to .. »

Maove Selected Files to ., » 4’| Destination on Right Pane |

Delete Selected Files

Copw a File to Here From ... # 4’| Browse Source {ak Master) |

Browse Destination (at Masker)
—™ .
Destination on Left Pane

Copy Selected Files to .. »

Maove Selected Files to ., 4 4’| Destination an Left Pane |

Delete Selected Files

Copw a File to Here From ... # 4’| Browse Source {ak Master) |

Figure 3-29 Path Table — Right Click Menu — Right and Left Pane Destinations

e Copy Selected Files to ...

o Destination on Right/Left Pane:
This selection is used to copy selected files from one pane to the
destination displayed in the opposite pane.

o Browse Destination (at Master):
This selection displays the Select Directory window and is used to copy
selected files from the left or right pane to the destination at the
USIMaster® selected in this window (Figure 3-30).

Select Directory g‘

Directory Name:
|C:\USIMaster Demo

Directories: Files: (**)
CH

% USIMaster Demo
T3 Backup

£1 Comtrade ASCII
£ Comtrade Data Files

1 DOLE_INFO

1 Line Structure Files

T3 Remote Desktop Shortcut |+

Drives:

|El c:[] ﬂ
OK | Cancel ‘ Help ‘

Figure 3-30 Path Table Right-click Menu — Browse Destination (at Master)
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e Move Selected Files to ...

o Destination on Right/Left Pane:
This selection is used to move selected files from one pane to the
destination displayed in the opposite pane.

e Delete Selected Files
This selection is used to delete selected files from the destination displayed in the
left or right pane.

e Copy a File to Here from ...

o Browse Source (at Master):
This selection displays the File to Copy From Master window (Figure 3-
31) and is used to copy files to the DME system from a selected source
location at the USIMaster®.

File to Copy From Master @
Look in: |lﬁ Files to Copy to DME System ﬂ L] cF EBv
2 Master V3.9.0.exe
My Recent
Documents
F—
@
Desktop
My Documents
My Computer
My Network
Places
File name: |MasterV3.9.D.exe ﬂ Open |
Files of type: | ﬂ Cancel

Figure 3-31 Path Table Right-click Menu — Browse Source (at Master)
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Section 4: USIMASTER® AND DME SYSTEM SETUP

The following is a list of the fundamental configuration files for USIMaster® and the DME
system:

e Master Configuration (Section 4.1)

e Calibration Record (Section 4.2)

e Line Group Record (Section 4.3)

e WinDFR® Configuration (Section 4.4)

Each of these records can be accessed from the Edit menu (Figure 2-3).

4.1 Master Configuration

The Master System Configuration window can be opened for editing or for review by
selecting it from the Edit menu (Section 2.1.2). The Master System Configuration window
consists of three different screen tabs used to configure General, Automation, and
Lightning settings (Figure 4-1).

Master Svxteon Configuration (File: MasterSys.Inf)
F:1ER Generdd | Avtomation | Lightrng | .:.

Master 1D - |1
Compary Name - [USI
Ascheve Poth "C WUSIMaster\Comtrade Dats Files ~

Cal Rec Path: [C\USIMasten\Setings E | ]

Contiruous Pathe  [C\USIMaster\Cortinuous Data Fled A

e | O | ) Corcel |

Figure 4-1 Master System Configuration — Screen Tabs

o O 5| gaye:
This selection is used to save all setting changes made on any screen tab, close
the Master System Configuration, and Reinitialize/Exit the USIMaster® application.

/ Note: The configuration settings assigned in the Master System Configuration window
are stored into the file named mastersys.inf located in the USIMaster®
application working directory.
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/ Note: If the Save and Apply buttons display a red € Locked symbol, the applications
global Administrator privileges are disabled (Section 2.1.4). Clicking a locked

_© s==| Save or @ | Apply button will open the Administrator Password
window (Figure 4-2) allowing users to enter a valid Administrator password and

click —% | OK for a one-time Save or Apply.

Administrator Password Required.

Enter PASSWORD:

(o] Cancel

Figure 4-2 Administrator Password Window

. Ouw| Apply:
This selection is used to perform an interim Save without triggering the Close,
Reinitialize, and Exit functions. Used primarily to apply setting changes to
ServiceMaster®.

o _#dcxeel | Cancel:
This selection is used to cancel all setting changes made on any screen tab and to
close the Master System Configuration.
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4.1.1 Master System Configuration — General Tab

The General screen tab is used to assign the following settings (Figure 4-3).

I r Systern Configuration (File: MasterSys. Inf)
[Gevera ]| Auremation | Lightring |

Master 1D |1

Comgary B s |Ul'h.l Hyshaims, Ind

nchive Path:  |CAUSIManter\Comtiade Data Fies |5 i|

Cal Rec Path: [CAUSMaiter\Setngs E1

Condiricis Patic |E WIS M asber\Cortinuous Dats Filley

by Browse for Folder
unde Aschevs and

Blackup 1 Path
[o

Choose Continuous Records Fath

& 3 M9000 Backups -
) OsclgrData
[o 2 PhaseDats
=) Putty
=) RECYCLER
) RM5Data
O Setup
3 System Volume Information
= UST Installations
# I USIMaster Backupl
® ) USMaster Backup?
BT < Master Continuous Path
) R249-USI MODEL 2002
# ah DVD-RW Drive (E:) b

ﬂj ﬂj q | 0K || Cancel J

Backup Z Path

Figure 4-3 Master Configuration Screen — General Tab — Browse

e Master ID
Enter Master ID in this text box. The Master ID uniquely identifies this master
station. Master ID is used to receive incoming calls from a US| DME system that
has Master ID in its Master Phone List (Figure 4-1). This is not a required field.

e Company Name
Enter the company name of the user here. This is not a required field.

e Archive Path
This parameter specifies the drive and folder where Transient, Long Term, and
SER Data Files are stored after being retrieved.
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File paths can be assigned by either typing the path directly into the text box or by

clicking the @ Browse for Folder button to choose a path listed in the Browse
for Folder window.

Cal. Rec. Path
This parameter specifies the drive and folder where Calibration Record files for all
DME systems are stored (Section 4.2).

Continuous Path
This parameter specifies the drive and folder where Continuous Files will be
stored when transferred via auto-poll or auto-call from a DME system.

See Master System Configuration — Automation Tab to configure Auto-polling and

the inclusion of Continuous Data files. See WinDFR® System Configuration —
General Tab to configure Auto-call Master, to include Continuous Data files, to
select the Continuous Data values, and to select the input channels to be
transferred.

MCreate Unique Subfolder
Select this checkbox to enable USIMaster® to automatically create a unique
subfolder within the Archive, Backup1 and Backup2 paths.

The subfolder name contains the remote ID number and station name assigned in
the Calibration Record and displayed in the DME system drop-down list.

Backup 1 Path

This parameter specifies the drive and folder for the Backup 1 path. This path can
be used to copy or to move manually or automatically to Quick Summary,
COMTRADE, and SER data files as well as DME system configuration files.

Backup 2 Path

This parameter specifies the drive and folder for the Backup 2 path. This path can
be used to copy or move manually or automatically to Quick Summary,
COMTRADE, and SER data files as well as DME system configuration files.
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4.1.2 Master System Configuration — Automation Tab

The Automation screen tab is used to assign settings for Auto-Polling, Automatic
Backup/Printing/Email, and ServiceMaster parameters (Figure 4-4).

General  Aulbénatic
AutePoling

AUTO-POLLING
SECTIOH ™~ Mone [Poling 03]

@ JUSIMatler Program

= SeniceMadier

Master Sysl Configuration [File: MasterSys.Inf)
| Lightring|

Select Riemotel] foe Poling |

Auno-Poling Logc

MO

¥ Data mears ranssnt onk

W Sync DFALE) Time with Master
[T Data Inchades Continuos: Flle:

AUTO-POLL & CALL
MOHITOR
USER SECTIOH

AastoPoll ared Call Mordor Liser
Adow Mondtor Call and Auta Pol by

AUTO-BACKUP &
PRIHTIHG &
EMAIL SECTIOH

™ Comm Diag Info
[~ Poling Diag Iréo

SERVICEMASTER W .
PARAMETERS Thusad Dleg irfa

SECTIOH

I Aubo Copy bo Backup] Path

I Auto Copy bo Backup Path

Sanvicebl atlar Paramehen:
I Enabds Sarvcebd atler Sounds

[aryoee =]
[ Lock Call Monitoing OM

Aot Backup, Prnting, and Emal

™ Aulo Emal

I~ Auto Per

() Rend SenvicaMasier

Max # Attesmpa : {007 00

=] at [00 00N

#Rings: [0

£, Passvord

e
(3 Prinfing

Service Warking Path  [CUSIMaster

g‘! Save

Omw | S|

Figure 4-4 Master Configuration Screen — Automation Tab
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e Auto-Polling section
The Auto-Polling section of the Automation screen tab is used to assign the
following settings (Figure 4-5).

Austo-Pollirg
HAwiko-Polling Logc
" More [Polling OFf) ND at (00 00 hes
= USIMaster Program [« Data means transisnt ondy HRings: Iﬁ
" Servicebazher v Sync DFR(z) Timee wath Mastar
Select Remote(z) fof Pollirig ] [ Data Inchides Conbirupous Filles Mas. # Altennpt : |IJEI1IJEI

Select Remole(s) for Auto Palling

A0 . Mews Station |unnamed)
R ; LS Model 2002 DME

- abways [Get QSwm Ondy)

; « abways (Get 0Sum and D ata)
0K | Cancel YES - if logic true [Get OS5 um Only)
= TES - if logic true [Get QS um and Data)
TES - abways [QSumm), if logic true [Data)

Figure 4-5 Master System Configuration Screen — Automation
Tab — Select Auto-Polling

¢ None (Polling Off)
This selection disables Auto-Polling.

e USIMaster Program
This selection enables the USIMaster® application to handle the Auto-Polling
functions.

e ServiceMaster
This selection enables the US| ServiceMaster® which runs as a service on the
USIMaster® computer to handle the Auto-Polling functions.

e Select Remote(s) for Polling
This selection opens the Select Remote(s) for Auto Polling window (Figure 4-6).
From this list select the DME systems to be polled using Ctrl +Left-click or Shift
+Left-click.
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Select Remote(s) for Auto Polling g@g|

B0 Hew Station [unnamed]
RO3: US| Madel 2002 DME

k. Cancel

Figure 4-6 Select Remotes for Auto-Polling

e Auto-Polling Logic
This drop-down menu is used to enable Auto-Polling and to determine what data is
to be downloaded to USIMaster® during an Auto-Polling session (Figure 4-7).

- always [Get OS5um Only]
WES - always [Get USum and Data]
YES - if logic true [Get Q5um Only]
YES - if logic true [Get A5um and Data)
YES - always [QSum], i logic true [Datal

Figure 4-7 Auto Polling Drop-Down Menu

o NO:
This selection disables Auto-Polling.

o YES - always (Get QSum Only):
This selection enables Auto-Polling to always download the Quick
Summary file.

o YES - always (Get QSum and Data):
This selection enables Auto-Polling to always download both Quick
Summary and new COMTRADE files.

o YES - iflogic true (Get QSum only):
This selection enables Auto-Polling to selectively download the Quick
Summary file based on the Auto Email, Auto Call Master and Auto Print
Decision Logic in the WinDFRC configuration (Section 4.4).

o YES - if logic true (Get QSum and Data):
This selection enables Auto-Polling to selectively download the Quick
Summary file and new COMTRADE files based on the Auto Email, Auto
Call Master and Auto Print Decision Logic Boolean equation in the
WinDFRe configuration (Section 4.4).

o YES - always (QSum), if logic true (Data):
This selection enables Auto-Polling to always download the Quick
Summary file but selectively download new COMTRADE files based on
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the Auto Email, Auto Call Master and Auto Print Decision Logic
Boolean equation in the WinDFRC configuration (Section 4.4).

e [ Data means transient only
This checkbox controls the type of data to be downloaded to USIMaster®from the
DME systems. If the box is checked, only COMTRADE files for transient DME
records will be downloaded. If the box is unchecked, COMTRADE files for both
transient and long term DME records will be downloaded.

e [ Sync DFR Time with Master
This checkbox enables the USIMaster® to synchronize the DME system clock with
the Master Station clock. This is a global setting which is applied to all DME
systems selected for polling.

A Caution: The Sync DFR Time with Master selection is intended to be used
only on DME systems that do not have time synced from an |RIG-B satellite-
sourced GPS clock. Applying this option otherwise could cause instability in
the DME system fault timers.

e [ Data Includes Continuous Files
This checkbox enables Auto-Polling to download selected continuous data to
USIMaster® as configured in the WinDFR® Configuration (Section 4.4).

o at##:00 hrs
This field is used to set the time, in 24 hour format (00:00 through 23:00), that
Auto-Polling is to begin.

e #Rings (Number of Rings)
This setting configures the number of rings the USIMaster® modem will wait before
it answers an incoming call.

e Max # Attempt (Maximum Number of Attempts)
This setting configures the maximum number of times USIMaster® will attempt to
poll a DME system during a single polling session. If the polling of a DME system
does not succeed within this number of attempts, Auto-Polling will not make any
further attempts until the next scheduled session.

e Auto-Poll and Call Monitor User
The following settings are used to apply Auto-Poll and Call Monitor security
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conditions:

Auto-Poll and Call M onitor User

Allowy Monitar Call and Auta Poll by |Anyune
| Lock Call Monitaring OM

Master Password

Figure 4-8 Auto-Poll and Call Monitor User

o Allow Monitor Call and Auto Poll by:
This drop-down menu displays a list of users logged on the PC where
USIMaster®is running. This selection is used to assign the master level
user who will answer incoming calls and initiate Auto-Polling sessions
(Figure 4-8).

When USIMaster®is installed on a PC where multiple simultaneous users
may be logged in, each running a separate copy of USIMaster®, Auto-
polling or Auto-call conflicts can occur. This feature prevents Auto-Polling
or Auto-call conflict between the multiple USIMaster® sessions.

o wo Password Password:

This button displays the Master Password window (Figure 4-8). This
window is used to enter a password to allow remote login to USIMaster®.
This password is used to prevent logins from unauthorized callers.

If this field is left blank, no password is assigned and any caller can
attempt to login. If a password is entered, USIMaster®will require this
password from the caller to allow a log in attempt.

If the DME systems are configured to Auto-call, the Master Password is
required to be in the WinDFR® program Master Phone List. If it is not, the
DME system cannot login to USIMaster® (Section 4.4).

o M Lock Call Monitoring ON:
This checkbox is used to lock the Monitor Call setting ON. If this box is
un-checked, the call monitor control is handled by the Monitor Call setting
in the Communication menu (Section 2.1.3). Checking this box ensures
that only an administrator (Section 2.1.4) can disable Monitor Call.
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e Automatic Backup, Printing, and Email

The following settings are used to store, distribute and print automatic copies of
Fault Records:

Automatic Backup, Pinting. and Emal

[~ Auto Copy to Backup] Path [~ Auto Emal = Emal
[ Aute Copy to Backupd Path [ Ao Print 4 Printing

Figure 4-9 Automatic Backup, Printing, and E-mail

o M Auto Copy to Backup1 Path:
Check this box to enable the USIMaster®to put a copy of Quick Summary,
COMTRADE, and SER data files to the Backup 1 path automatically. The
Backup 1 path was configured in the General tab of the Master System
Configuration (Section 4.1.1). This action takes place upon completion of
an Auto Polling or Auto Calling session with selected DME systems.

o M Auto Copy to Backup2 Path:
Check this box to enable the USIMaster®to put a copy of Quick Summary,
COMTRADE, and SER data files to the Backup 2 path automatically. The
Backup 1 path was configured in the General tab of the Master System
Configuration (Section 4.1.1). This action takes place upon completion of
an Auto Polling or Auto Calling session with selected DME systems.

o M Auto E-mail:
Check this box to enable the USIMaster®to send an automatic E-mail to
all addresses saved in the Recipients field of the E-mail settings screen.
The message contains fault summary information of DME records
received during Auto-call and Auto-Polling sessions.

- i .
o E-mail

This button is used to display the Send E-mail window (Figure 4-10).
From this window E-mail settings can be customized to define what
information is to be sent automatically and to whom. This window can also
be used to send an E-mail message manually. The USIMaster® must have
an SMTP/POP3 E-mail account and connectivity in order to use the E-mail
feature.
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Figure 4-10 Send E-mail
Add:

This button is used to display the Add window. Use this window
to add an E-mail address to the Recipients drop-down list. Click

the 21 OK button to complete.

. Delete:

To delete an E-mail address, select one from the Recipients
drop-down list and click the Delete button.

= From:
This field is used to enter or revise the E-mail address of the
master station.

= The Settings screen tab (Figure 4-10) allows user access to the
Limitations settings and Email Server settings listed below:

[0 Limitations
Max. #Email/hr:
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This setting limits the number of messages that can be
sent automatically in a single 60 minute period.

#Emails sent this hour
This field displays the number of E-mail messages sent in
the current hour.

M Send if LogF True

This checkbox is used to apply the Auto Call, Auto Email,
and Auto Print decision logic to E-mail messages
(Section 4.4.1). E-mail messages shall be sent only if this
logic is true.

1 E-mail Server
User ID:
This field is used to enter the User ID for the master
station E-mail account.

Password:

This field is used to enter the User Password for the
master station E-mail account. If no password is required
by the mail server, this field may be left blank.

Mail Server (SMTP):
This field is used to enter the IP address of the SMTP
Mail Server.

M Authentication Req'd:
This checkbox is used to enable authentication, if
required by the SMTP Mail Server.

Port:
This field allows users to enter the port number of the [P
address being used for E-mail message transport.

= The Message screen tab (Figure 4-10) is used to send a test E-
mail message to the addresses in the Recipients list.

1 Subject:

The Subject field is used to enter a subject for the E-mail
message being created manually.

/ Note: The subject field of E-mail messages automatically sent by USIMaster® are
populated with the Remote ID number and Station Name of the DME system.
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"1 Message field:
This field is used to enter the body of an E-mail message
being sent manually.

/ Note: The body of an E-mail message initiated by a new DME record will be populated

automatically with Quick Summary and Distance-to-Fault information. Lightning
Data Correlation results are also included if this option was purchased.

O Send:

When the Recipients list, Subject field, and Message
field have been completed, send the message by clicking
the Send button.

. The Apply button is used to save Settings entered
within the Send E-mail window.

= The Exit button is used to close the Send E-mail
window.

o M Auto Print:
This checkbox is used to enable USIMaster® to print any new DME records
received during an Auto-call or Auto-Polling session. This printout is sent to the
default printer. The content of the printout is determined by what is downloaded to
USIMaster®as configured by the Auto-Polling Logic (Figure 4-5).

/ Note: The default printer was selected in the Printer Setup window of the File menu

(Section 2.1.1). The format for waveform printing is determined by the default
settings assigned in the Format All Wave Printing window (Figure 4-11).

= Printing

Printing Format:
This button displays the Format All Wave Printing window (Figure 4-11) and is

used to configure the USIMaster® default printing format.
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Format ALl Wave Printing

Analog Channel Format

all

All

|YS cale Optimized [peak]

Pritt Chatinels
Print Data Range

H#Channelz/Page : lﬁ

Digital Channel Format

Sequence of Events/Triggers (Line on Sbrormal)

Fant Size Global Cantral: ,W Forit Size Title Contrpl: ,ﬁ Annotation Text Size: |070

-

"r’ a
¥5cale = Channel Full Scale [unitdcm]
5 cale = Uger Selected Scale [unit/cm]

-

Panel Size : |2— 0% fPags

Sequence of Events/Triggers [Line an Abnormal]
Seguence of Eventz/Triggers [Ling on Mormal]
All Eventz/Trggers [Line on Abnormal]

oK

All Eventz/Triggers [Line on Mormal]

Figure 4-11 Format All Wave Printing

= Analog Channel Format
This drop-down list is used to select the default Y-scale settings
for analog waveforms being printed.

1 YScale Optimized (peak)
This selection optimizes the height of each waveform to
its allocated printable area. The height allocated on the
page for each waveform is determined by the
#Channels/Page setting. This makes very small
waveforms more visible.

The Y-scale reference is the peak magnitude value for
each printed waveform (Figure 4-12).

115



SIS

UTILITY SYSTEMS INC

A1 zenakegChanndl 1

-SCALE REFERENCE
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Figure 4-12 Y-Scale — Optimized — Peak — Sample Printout

1 YScale Optimized (unit/cm)
This selection optimizes the height of each waveform to
its allocated printable area. The height allocated on the
page for each waveform is determined by the
#Channels/Page setting. This makes very small
waveforms more visible.

The appearance of the waveforms is the same as YScale
Optimized (peak). However, the Y-scale reference is set
to unit/cm rather than peak (Figure 4-13). The signal
value can be determined by measuring the waveform
height on the printout and multiplying the measurement
by the Y-scale reference.
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CHAMMEL
DESCRIPTOR

A1 -AnalogC hannel1

: REFERERCE

JPERE= PER
CEMTIMETER

A

Figure 4-13 Y-Scale — Optimized — Unit/Centimeter — Sample Printout

1 YScale = Channel Full Scale (unit/cm)
This selection sets the Y-scale height to the Analog
Channel Full Scale value entered in the Calibration
Record (Section 4.2).

The Y-scale reference is set to unit/cm. The signal value
can be determined by measuring the waveform height on
the printout and multiplying the measurement by the Y-
scale reference (Figure 4-14).

CHAMREL
DESCRIFTOR

A1 :nalogC hanngl 1

LE REFEREMCE
PERES PER:
MTIMETER]

f
el -
|

Figure 4-14 Y-Scale — Channel Full-Scale — Unit/Centimeter — Sample
Printout
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1 YScale = User Selected Scale (unit/cm)
This selection sets the Y-scale height for each waveform
to the value entered in the YScale V or A field (Figure 4-
15).

Analog Channel Format
YS5cale = Uzer Selected Scale [unitcm) ﬂ YScale 00002500 Woor

Figure 4-15 User Selected Y-Scale

The Y-scale reference is set to unit/cm. The signal value
can be determined by measuring the waveform height on
the printout and multiplying the measurement by the Y-
scale reference (Figure 4-16).

Figure 4-16 Y-Scale - User Selected — Unit/Centimeter — Sample
Printout

= Print Channels
This drop-down list is used to select the default settings for analog
waveforms being printed (Figure 4-11). The default settings define
user printout preferences. These preferences are applied to
automatic and manual printouts, and are the starting point for print
previews.

The default can only be set to All channels which prints all
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waveforms for the DME record being printed. This setting can
only be changed during a print preview (Figure 2-2).

= Print Data Range
This drop-down list (Figure 4-11) displays selections to choose
from All or Selected data range to be printed. The default setting
is All and this setting may be changed only during a print preview
of waveforms.

= #Channels/Page
This field is used to select the number of analog channel
waveforms to be printed on each page. Valid channels-per-page
settings range from 1 to 99.

= Digital Channel Format
The following drop-down list (Figure 4-11) is used to select the
default format setting for the digital traces being printed:

1 Sequence of Events/Triggers (Line on Abnormal)
This selection prints only the digital events and analog
triggers which were abnormal during the DME record to
be printed. A solid line will be printed to display the
Abnormal period for each event or trigger. Absence of
the solid line along the same x-axis indicates the Normal
period for the event or trigger. The lines will be printed
from top to bottom in the sequence they became
abnormal. The color of the solid line will match the color
of the descriptor for the event or trigger. See example
printout in Figure 4-17.

P-LIME

(ABNORMAL) (NORMAL)

DighalPant Lini on nanmed

| | I | I | |
183 156 528 100 a7 1045 1217 1189 1562
Time {ms)

i
4

,
Ll e
.52 I
= ]

w=alidold

T

SImgm = =

Figure 4-17 Sequence of Events/Triggers — Line on Abnormal —

Sample Printout
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1 Sequence of Events/Triggers (Line on Normal)
This selection prints only the digital events and analog
triggers which were abnormal during the DME record to
be printed. A solid line will be printed to display the
Normal period for each event or trigger. Absence of the
solid line along the same x-axis indicates the Abnormal
period for the event or trigger. The lines will be printed
from top to bottom in the sequence they became
abnormal. The color of the solid line will match the color
of the descriptor for the event or trigger. See example
printout in Figure 4-18.

MC-LIME LIME
[ ABNORMAL) [HORMALY
e

DiigtalPan ¢t Ling on Harmal

Tt T
(=
1

= (1 L L e v . e e o=
1w o &
=

| | | | | I | | | |
I 183 356 528 700 513 1045 1217 1389 1562
Time (ms)

Figure 4-18 Sequence of Events/Triggers — Line on Normal — Sample
Printout

1 All Events/Triggers (Line on Abnormal)
This selection will print All digital events and analog
triggers, allocating space for 32 digital events and 8
analog triggers on each page. A solid line will be printed
to display the Abnormal period for of each digital event
or analog trigger. Absence of the solid line along the
same x-axis indicates the Normal period for each digital
event or analog trigger. The color of the solid line will
match the color of the descriptor for the event or trigger.
See example printout in Figure 4-19.
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Figure 4-19 All Events/Triggers — Line on Abnormal — Sample

PAr EL
DESCRIPTOR

Printout

1 All Events/Triggers (Line on Normal)
This selection will print All digital events and analog
triggers, allocating space for 32 digital events and 8
analog triggers on each page. A solid line will be printed
to display the Normal period for of each digital event or
analog trigger. Absence of the solid line along the same
x-axis indicates the Abnormal period for each digital
event or analog trigger. The color of the solid line will
match the color of the descriptor for the event or trigger.
See example printout in Figure 4-20.

LIME
(NORMAL)

MO-LIME
(ABNORMAL)

CgtalPank Line on MNormal

| ] |

— | !
| ! |
1389

| | |
700 813 1045
Time (ms)

528 1217 1562

En

1

Figure 4-20 All Events/Triggers — Line on Normal — Sample Printout
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= Panel Size
This field is used to define the default panel height (in percent of
printout page height) for the digital events and analog triggers
panel. The values are adjustable in steps of 10% from 10% to
90%.

= Font Size Controls

1 Font Size Global Control
This field is used to assign the default font size which will
be applied globally to text characters on the printout.

1 Font Size Title Control
This field is used to assign the default font size which will
be applied specifically to title characters on the printout.

1 Annotation Text Size
This field is used to assign the default font size which will
be applied specifically to annotation characters on the
printout.

o OK button

Click this button to save these settings and close the Format All Wave
Printing window.

o Cancel button

Click this button to cancel all setting changes and close the Format Al
Wave Printing window.

e ServiceMaster Parameters
The following settings are used to configure the ServiceMaster® service application
(Figure 4-21). ServiceMaster®is separate from the USIMaster® desktop application
and is used to handle Auto-calls, Auto-polling, Automatic E-mail, Auto-backups,
and Lightning Data Correlation. The advantage of ServiceMaster®is that being a
service application it will handle these functions without the need for a specific
user to be logged onto the master station computer.

/ Note: ServiceMaster® has a separate installation package from USIMaster®. If this

feature is not installed on the master PC the ServiceMaster® sections will not
display. Contact Utility Systems, Inc. for assistance in downloading and installing
this feature.
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Servicebd aster Parameters

[~ Enable Serviceb aster Sounds

[ Comm Diag Infc ﬂ

| Feling Dizg @ Reinit Serviceb aster |

[ Thread Diag Info

[

Service Working Path |E:L|SIMaster'\

Figure 4-21 ServiceMaster

o M Enable ServiceMaster Sounds:
This checkbox is used to enable sounds to be generated by
ServiceMaster® at the computer running the service. These sounds
provide useful cues to the operator as to what the service is doing.
Distinctive sounds are generated when a DME system logs in and logs out
with ServiceMaster®. A repeating beep is generated to cue the operator
that the service is running.

If ServiceMaster® Sounds is not enabled, operation can be verified in the
Windows ™ Task Manager on the Processes tab.

o [ Comm Diag Info:
This checkbox is used to store communications-related diagnostic
information in the Trace File. This information is useful only for
communications troubleshooting. This box should be unchecked during
normal operation.

o M Polling Diag Info:
This checkbox is used to store polling-related diagnostic information in the
Trace File. This box should be unchecked during normal operation.

o M Thread Diag Info:
This checkbox is used to store thread-related diagnostic information in the
Trace File. This box should be unchecked during normal operation.

) Reinit ServicaMaster

Reinit ServiceMaster:

This button is used to re-initialize ServiceMaster®to update the
configuration. When a Configuration file has been updated, click this
button to run the updated configuration file, reload its updated list of
remotes, and incorporate polling parameter changes.
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o Service Working Path:
This is the directory where ServiceMaster® looks to get the Configuration
file.

4.1.3 Master Confiquration Screen - Lightning Tab

The Lightning screen tab is used to assign settings for the Lightning Data
Correlation® (LDC) option (Figure 4-22).

The Lightning Data Correlation® (LDC) feature is an add-on option to USIMaster®. This
add-on feature enables USIMaster®to check for correlation between DME system records
and lightning strikes near the fault time and area of the faulted transmission line. This
option also requires a subscription to real-time lightning sensor data from Vaisala, Inc.
Contact Utility Systems, Inc. for ordering information.

/ Note: Lightning Data Correlation® (LDC) is an option which must be purchased. If this
option has not been purchased and installed, this screen tab will NOT display.
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Master System Cnnfiglltiun (File: MasterSys.Inf)

Generall Avtarnation |— ]

Lightring D ata Paths

Shucture Info. Path - | A

Lightning Info. File: | o

Data Query URL: |
Lightring Adjustments
nits
J J o iles
2 4 [ 8 10 1 2 3 ™ Kilarneters
Time Talerance [mz) Distance Tolerance [Mi]

Delay Time to Allow Lightning [ata to Become Available

il 30 1:00 1:30 2:00 2:30 300

[ Enable Delay of lightning Correlation and Emails Browszer Timeout [zec.] ,ﬁ

[uem Access keys
Usgemarme

Pazsword

@ Save G Apply ﬂ Cancel

Figure 4-22 Master Configuration Screen — Lightning Tab

Lightning Data Paths
The Lightning Data Paths section is used to assign the following settings
(Figure 4-22):

o Structure Info. Path:
This directory path specifies the location where transmission line structure
files are stored. These files contain the GPS coordinates of each tower.

o Lightning Info. File:
All lightning strike Database Query Responses returned from Vaisala are
stored in this archive file. They are in text file (.txt) format and can be read
with Notepad or any text editor.

o Data Query URL:
This field is used to enter the URL address USIMaster® uses to send a
Lightning Data Query to the Vaisala, Inc. lightning database.
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e Lightning Adjustments
The Lightning Adjustments section is used to assign the following settings
(Figure 4-22):

o Time Tolerance (ms):
This slide bar specifies the time proximity, from 2 to 10 milliseconds,
between the lightning strike timestamp and DME record trigger time (to) to
be used for correlation purposes. The lightning strike is assumed to have
caused the disturbance if the strike occurred at to +4 /-10 milliseconds.

o Distance Tolerance:
This slide bar specifies the distance proximity, from 1 to 5 kilometers or 1
to 3 miles, between the lightning strike GPS coordinates and the GPS
coordinates of each transmission line structure to be used for correlation
purposes.

o Units:
This is used to select distance units of Miles or Kilometers to be used for
the Distance Tolerance setting.

o Delay Time to Allow Lightning Data to Become Available:
This slide bar is used to set a delay period between the time USIMaster®
receives notification from a DME system of a new fault and when the
lightning data query is sent to Vaisala. This delay period is to allow time
for the lightning data to be entered into the database and be made
available to the USIMaster®query.

o M Enable Delay of Lightning Correlation and E-mails:
This checkbox is used to enable USIMaster®to apply the Delay Time to
Allow Lightning Data to Become Available setting to the lightning data
correlation queries and to the automatic E-mail reports being sent.
Utilizing this delay helps reduce false negative results caused by
USIMaster® sending a query before the lightning strike data is available.

o Browser Timeout (sec.):
This is the amount of time the system gives the browser to return a
response to a query. Upon timeout, the system flags a timeout and
immediately sends another query.

e Query Access Keys
The Query Access Keys section is used to assign the following settings (Figure 4-
22):

o Username:

This field is used to enter the Username assigned by Vaisala and used by
USIMaster®to connect to their lightning strike database.
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o Password:
This field is used to enter the password assigned by Vaisala and used by
USIMaster®to connect to their lightning strike database.
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4.2 Calibration Record

The Edit Calibration Record window can be opened for editing or review by clicking on
the Edit menu and selecting it from the Calibration Record menu (Section 2.1.2). This
window consists of Calibration Record header, Station header, and Screen Select tabs
(Figure 4-23).

Edit Calibration Recerd (File: CWUSMaster Demno\Settings\RO3 cal)

CAL RECORD HEADER ’ 3 Versisn 004
Modied. /1520105 04PM
TRANSIEENT  LONGTERM
STATION HEADER . | : Lise Frog 17% = s ‘ e
- = Prodastt o o | S toc
: " Postlaut. 1™ - sec
Feult L ° " soc

L LTS oy o e 13 T

- ..
...... ARsssssssssssssssssansasnsens

ISCREEH SELECT TABS

A SER Chananl Avto Stop From Scas #
Eveens TN caned i s [P
Thes Auto Fasiore ater Mdouses "

Instaled Hardware Optoss

1001 npt Fiver

O Son o]'fm:-

Figure 4-23 Calibration Record Screen

/ Note: The Calibration Record settings are stored at the Cal. Rec. Path (Section 4.2) in a

file named rxxxx.cal where the xxxx is the unique 4-digit DME system
identification number.

/ Note: For newly purchased DME systems, a US| applications engineer will request
channel assignment settings from the customer. Prior to shipment, the engineer
will enter these settings into the Calibration Record. USI will provide the customer
with the completed Calibration Record file (rxxxx.cal). If no customer channel
assignments are available at the time of shipment, USI will supply a generic file
that includes only default settings.
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4.2.1 Calibration Record Header

The Calibration Record header contains setup information for the DME system. The
settings and variables for the Cal Record header are shown below (Figure 4-24).

Edit Calibration Record (File: C:\USIMaster\SettingsiR10.cal)

Utility Systems, Inc. i Mersion: 09357
Remote ID: R10 # Of Units: 3 Modified: 5/2/2010 - 03:00:03 P

.......

Utility Systems. Inc. *t12 Nersion: 2007
Remote ID: RO3 # OF Units: 1 Modified: 3/4/2010- 03:32:00 P

Utility Systems. Inc. *1- Version: 2008
Remote ID: RO3 # OF Units: 1 Modified: 5/4/20010 - 033200 P

Figure 4-24 Calibration Record Header Versions

e Company Name
This field displays the Company Name as configured in the Master System
Configuration file (see Section 4.1).

e Version
This field displays the version of Calibration Record as 093a, 2004, or 2006
(Figure 4-24). Calibration Records can be converted between V2004 and V2006
by right-clicking anywhere in the Cal Record Header and selecting Convert to
2004/2006. V093a can not be converted to other format versions.

o Calibration Record — Version 093a
This format version of the Calibration Record is used for the Model
HT/LT2000W Digital Fault Recorder only (Figure 4-27).

o Calibration Record — Version 2004:
This format version of the Calibration Record is used for any Model 2002
DME system running any version of USIRemote® software (Figure 4-28).

o Calibration Record — Version 2006:
This format version of the Calibration Record is used for any Model 2002
DME system running USIRemote® V/2.1.0 software or later (Figure 4-31).

e Remote ID
This field displays the unique identification number for the selected DME system.

e # Of Units (Number of Units)
This field displays the number of units (1 to 4) that makes up the selected DME
system. If this number is greater than one (1), multiple discreet HT/LT2000W units
have been cascaded together to assemble the overall DFR system. This is done
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when either the total number of inputs needed exceeds the maximum available on
a single-unit system or when the location requires distributing units in different
locations within a substation or power plant.

Modified

This field displays the date and time of the master PC when Modified Date-Time
was last updated. Users are prompted to update the Modified Date-Time when
saving the Calibration Record (Figure 4-25).

@ Save Save

This selection is used to save all setting changes made on any screen tab and to
close the Edit Calibration Record window.

When the Save button is selected, the Modified Date-Time window displays.
Selecting Yes will update the Modified field in the Calibration Record header to the
master station PC time. This feature is useful in tracking when changes were
made previously. Selecting No will leave the Modified field unchanged.

After a selection is made on the Modified Date-Time window the Cal. Record is
Saved message displays. Click OK to acknowledge.

After acknowledging that the Cal. Record is saved the Send Cal. Record to
Remote message window displays. Selecting Yes initiates a communication
connection with the recorder, uploads the Calibration Record, and re-initializes the
system putting the new settings into effect. Selecting No will close the Send Cal.
Record to Remote window without sending the saved file to the recorder.

Modified Date-Time

Update Modified Date-Time ?

Send the Cal. Record to Remote?

Yes hao

Figure 4-25 Save Calibration Record
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A C |
] Carce Cancel

This selection is used to cancel all setting changes made on any screen tab and to
close the Edit Calibration Record window.

4.2.2 Edit Calibration Record — Analog, Trigger, and Event Channels

o Editing Analog Channels - Edit Bar
The Analog Channels Edit Bar is used to modify the analog input settings. Select
an analog input by left-clicking on a row in the analog channels table. Use the
fields in the Edit Bar to modify the settings as desired.

DSP Boards Config. Analog Channels | Trigger Channels | Event Channels |

[ linalog Channel 1 - Suggest Va [vivee)  =][00007  [100000 |[NJa

| IN# | Analog Channel Description [ Type | CT/PT__ | Full Scale | Ext Shurk (mOhm)

Figure 4-26 Analog Channels Edit Bar

Multiple analog channels may also be edited simultaneously by using Ctrl + Left-
click or Shift + Left-click to select them. Any change made in the Edit Bar will then
be applied to each of the selected channels.

o Analog Channels Edit Bar — Right-click menu
Right-click anywhere on the Analog Channels Edit Bar to display the right-
click menu (Figure 4-27). This menu displays standard editing tools.
These edit tools can also be accessed through standard keystrokes (e.g.
Ctrl + Z = Undo, Ctrl + X = Cut, etc.).

Undo \_%

Cut
Copy
Paste
Delate

Select Al

Right to left Reading order

Figure 4-27 Analog Channels Edit Bar —Right-click Menu

o Analog Channels Table - Right-click menu
Right-click anywhere on the Analog Channels table to display this menu
(Figure 4-28).
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Selact Al
Paste Descripkion (onlv) from Clipboard

Figure 4-28 Calibration Record Analog Channels —Right-click Menu

= Select All
This selection will highlight all the rows in the Analog Channel
table.

= Paste Description (only) from Clipboard
This selection will paste descriptions from the Windows™
clipboard into the description fields for the selected analog
channels.

/ Note: Analog Channel descriptions can be copied in bulk from an MS Excel worksheet.

Highlight and copy the descriptions on the spreadsheet to place them on the
Windows™ clipboard. Click Select All from the Analog Channels right-click menu
and then click Paste Description (only) from Clipboard.

o Editing Trigger Channels - Edit Bar
The Trigger Channels Edit Bar (Figure 4-29) is used to modify the analog trigger
settings. Select a trigger by left-clicking on a row in the Trigger Channels table.
Use the fields in the Edit Bar to modify the settings as desired.

D5P Dosds Confiy. | Analeg Ch is  Triggm : h I | Event Channel
Al = | |A1 Paraiog Charved 1 - Sugpesit Va GeH = || Both | | 0000 trdini) 11000 U000 7. 000) o |
TR e Trigges Chanred Depoipton Types Shat [hasion Trip il Ower | Trip i Uneder | Top i Flabe > ' | Mommsl Vighes | Priooby =

Figure 4-29 Trigger Channels Edit Bar

Multiple analog channels may also be edited simultaneously by using Ctrl + Left-
click or Shift + Left-click to select them. Any change made in the Edit Bar will
then be applied to each of the selected channels.

o Trigger Channels Edit Bar — Right-click menu
Right-click anywhere on the Trigger Channels Edit Bar to display the right-
click menu (Figure 4-30). This menu displays standard editing tools.
These edit tools can also be accessed through standard keystrokes (e.g.
Ctrl + Z= Undo, Ctrl + X = Cut, etc.).
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Undo J@

Cuk

Copy
Paste

Delete

Select Al

Figure 4-30 Trigger Channels Edit Bar —Right-click Menu

o Trigger Channels Table — Right-click menu
Right-click anywhere on the Trigger Channels table to display this menu

(Figure 4-31).
Select Al
IUpdate Trig. Chan. Desc. \_/Ej
Paske Description {onky) From Clipboard

Select Al
Replace Trig, Chan. Desc, with Analog Chan, Desc,
Paste Description {only) from Clipboard

Figure 4-31 Calibration Record Trigger Channels — Right-click Menu

Select Al
This selection will highlight all the rows in the Trigger Channel
table.

Update Trig. Chan. Desc.

This function displays only for version 093a. This selection
replaces the trigger channel description with the analog channel
description.

Replace Trig. Chan. Desc. With Analog Chan. Desc.

This function displays only for versions 2004 & 2006. This
selection replaces the trigger channel description with the analog
channel description.

Paste Description (only) from Clipboard

This selection will paste descriptions from the Windows™
clipboard into the description fields for the selected trigger
channels.

/ Note: Trigger Channel descriptions can be copied in bulk from an MS Excel™
worksheet. Highlight and copy the descriptions on the spreadsheet to place them
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on the Windows™ clipboard. Click Select All from the Trigger Channels right-click
menu and then click Paste Description (only) from Clipboard.

e Editing Event Channels - Edit Bar
The Event Channels Edit Bar is used to modify the event settings. Select an event
by left-clicking on a row in the event channels table. Use the fields in the Edit Bar
to modify the settings as desired.

DSP Boards Config. | Analog Channels | Trigger Channels Eva; Channels |

Hogmal Desciipts Show A Descripls
[Event Charnel 1 [cose  w|fuw  x|[Boh  v|[Run |
| EvE | Everi Chanrel Descrpbion [Nommal State) Moemal Stste | DFF Sttt | DFR/SER | SER Run

Figure 4-32 Event Channels Edit Bar

Multiple event channels may also be edited simultaneously by using Ctrl + Left-click
or Shift + Left-click to select them. Any change made in the Edit Bar will then be
applied to each of the selected channels.

o Event Channels Edit Bar — Right-click menu
Right-click anywhere on the Event Channels Edit Bar to display the right-
click menu (Figure 4-33). This menu displays standard editing tools.
These edit tools can also be accessed through standard keystrokes (e.g.
Ctrl + Z = Undo, Ctrl + X = Cut, etc.).

Undo J@

Cuk

Copy
Paste

Delete

Select Al

Figure 4-33 Event Channels Edit Bar —Right-click Menu

o Event Channels Table - Right-click menu
Right-click anywhere on the Event Channels table to display this menu
(Figure 4-34).

Select all

Paske Description {onky) From Clipboard Ja
Zopy Mormal Event Descripts ko alt Descripts
Auto Assign Al Descripks

Figure 4-34 Calibration Record Event Channels — Right-click Menu
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= Select All
This selection will highlight all the rows in the Event Channel
table.

= Paste Description (only) from Clipboard
This selection will paste descriptions from the Windows™
clipboard into the description fields for the selected trigger
channels.

= Copy Normal Event Descripts to Alt Descripts
This selection replaces the alternate event descriptions with the
normal event channel descriptions.

= Auto Assign Alt Descripts
This selection appends the suffix Abnormal to the event alternate
event channel descriptions.

/ Note: Event Channel descriptions can be copied in bulk from an MS Excel worksheet.

Highlight and copy the descriptions on the spreadsheet to place them on the
Windows™ clipboard. Click Select All from the Event Channels right-click menu
and then click Paste Description (only) from Clipboard.

4.2.3 Edit Calibration Record Version 093a

The format version 093a Calibration Record applies to the Model HT/LT2000W Digital
Fault Recorder only.

o Station Header
The Station Header section is used to assign the following settings (Figure 4-35).
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Figure 4-35 Calibration Record Station Header —Version 093a
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Station:
This field is used to enter the alpha-numeric station name. The name is
limited to 32 characters.

#Analogs:
This drop-down menu is used to select the number of analog input

channels available for the selected Unit of the DFR system. Analog
channels on the Model HT/LT2000W system are selectable in multiples of
16 from 16 to 64.

#Triggers:
This drop-down menu is used to select the number of analog triggers

available for the selected Unit of the DFR system. Analog triggers on the
Model HT/LT2000W system are selectable in multiples of four from 4 to
48.

#Events:

This drop-down menu is used to select the number of digital event inputs
available for the selected Unit of the DFR system. Event inputs on the
Model HT/LT2000W system are selectable in multiples of eight from 8 to
128.

Unit #:

This drop-down menu is used to select the specific Unit number of the
DFR system to be displayed. The number of units can range from 1 to 4
depending on the selection made when the Calibration Record was
initially added (Figure 2-5).

Input:
This drop-down menu is used to select the type of analog-to-digital

converter used on the input cards for Model HT/LT2000W systems, or to
select DSP for Model 2002 systems (Sections 4.2.3 and 4.2.4). This
setting informs the DFR or DME system which routine to use when
reading the analog data.

= ADC84:
This selection specifies that the analog-to-digital converter used
on the analog input boards is the ADC84 family.

= ADS7800:
This selection specifies that the analog-to-digital converter used
on the analog input boards is the ADS7800 family without sample-
and-hold capability.

= ADS7800 + SHC:
This selection specifies that the analog-to-digital converter used
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on the analog input boards is the ADS7800 family with sample-
and-hold capability.

The Model HT/LT2000W system utilizes a single Analog-to-Digital converter chip

per 16 analog channels. All sixteen channels are multiplexed through the same
converter. Sample-and-Hold technology is used to eliminate time skew between

channels.
= DSP:
This selection specifies that the system is a Model 2002 DME
system and converts the Calibration Record to version 2004 or
2006 (Sections 4.2.3 and 4.2.4)
o Input Config:

This drop-down menu is used to select the analog input configuration.
This selection changes the last column title on the Analog Channels
screen to the selected Input Config.

= (Calibration Ratio:
This selection enables a multiplier to be applied to analog channel
sampled values. This multiplier setting is entered in the
Calibration Ratio column on the Analog Channels screen. The
default multiplier setting is one (1).

= Ext. Shunt (mOhm):
This selection is used to indicate that the current-measuring
analog inputs are receiving signals from an external shunt or
auxiliary CT device as opposed to the system internal shunt. The
actual value of the external shunt or the equivalent shunt value of
the auxiliary CT device may be entered in mOhms (milliohms) into
the Ext. Shunt (mOhm) column on the Analog Channels screen
tab.

Line Freq:
In Calibration Record version 093a this field displays 60 Hz only. The

Model HT/LT2000W system is compatible only with 60 Hz power systems.
In Calibration Record versions 2004 and 2006 this field drop-down menu
displays 50 Hz and 60 Hz.

Frequency:
These drop-down menus are used to select the TRANSIENT and LONG

TERM sampling frequencies (samples per second) at which the DFR
Analog-to-Digital converters operate.

= TRANSIENT: For systems having 16 or 32 analog input channels
available sample rate selections are 1200Hz, 2400Hz, 4800Hz, or
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9600Hz. Systems having 48 or 64 analog input channels are
limited to sample rate selections of 1200Hz, 2400Hz, or 4800Hz.
This sampling frequency is applied to the analog inputs only. The
sampling frequency of the analog triggers and the digital inputs is
fixed at 1000Hz.

= LONGTERM: Sample rate selections available from this drop-
down menu are OHz (Disables Long Term recording), 240Hz,
600Hz, or 1200Hz.

o Pre-Fault:
This setting determines the period of prefault data that the DFR will record
prior to the actual trigger event. This value is set for both the Transient
and Long Term recorders. Transient record Pre-Fault can be setto a
maximum of 10 seconds. Long term Pre-Fault can be set to a maximum of
990 seconds.

o Post-Fault:
This setting determines the period of Post-Fault data that the DFR will
record after the triggers and events clear, or the Fault Limit period has
elapsed. This value is set for both the Transient and Long Term recorders.
Transient Post-Fault can be set to a maximum of 10 seconds. Long Term
Post-Fault can be set to a maximum of 990 seconds.

o Fault Limit:
This setting determines the time limit of any record. This value is set for
both Transient and Long-Term recorders. Transient Fault-Limit may be set
for a maximum of 10 seconds. Long term Fault-Limit is not applicable.

The total length of a fault record is equal to (Pre-Fault period) + (Fault period) +
Post-Fault period). If an analog or digital trigger should re-occur during the Post-
Fault period, the fault record will be extended to contain the entire event in a single
COMTRADE data file. The maximum length of a Fault Record in a re-trigger
situation is 40 seconds.

Analog Channels (Version 093a)

The Analog Channels section is used to assign the following settings (Figure 4-
36).
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Figure 4-36 Calibration Record Analog Channels —Version 093a

o IN#

This column displays the analog channel number for each physical input.

o Analog Channel Description:

This column displays the alpha-numeric description entered for each
analog input. The analog channel description is limited to 80 characters.

o Type:

This column displays the channel type selected for each analog input:

= y(Vac):

This selection indicates that the analog input is monitoring an AC
voltage signal.

= V(Vdc):

This selection indicates that the analog input is monitoring a DC
voltage signal.

= ¢(Aac-Req):
This selection indicates that the analog input is monitoring an AC
current signal measured by an internal current shunt. This input

type connects to the HT/LT2000W system between the | and C

terminals.

= c(Aac-Shunt):

This selection indicates that the analog input is monitoring an AC
current signal by measuring the voltage output of an external
current shunt or an auxiliary current transformer device.
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= C(Adc-Req):
This selection indicates that the analog input is monitoring a DC
current signal measured by an internal current shunt. This input
type connects to the HT/LT2000W system between the I and C
terminals.

= C(Adc-Shunt):

This selection indicates that the analog input is monitoring a DC
current signal by measuring the voltage output of a current shunt
or an external current transformer device.

This selection indicates that the analog input is monitoring
frequency by measuring the DC voltage output of a transducer
external to the system.

= w(MWatt):

This selection indicates that the analog input is monitoring
megawatts by measuring the DC voltage output of a transducer
external to the system.

= g(MVar):

This selection indicates that the analog input is monitoring Mega
VARs by measuring the DC voltage output of a transducer
external to the system.

This note applies to all inputs measuring AC or DC voltage signals directly from

potential transformers, voltage outputs from external shunts or auxiliary CT
devices, and voltage output from transducers.

If the full scale voltage range being measured is less than or equal to 40V(rms),
this input type connects to the HT/LT2000W system between the V2 and C
terminals.

If the full scale voltage range being measured is greater than 40V(rms), this input
type connects to the HT/LT2000W system between the V1 and C terminals.

o CT/PT:
This column displays the Current Transformer or Potential Transformer
ratio for each analog input. This setting is the ratio of primary to secondary
transformer turns (e.g. an entry of 240 indicates a ratio of 240:1).

o Full Scale:

This column displays the worst-case input level expected to be applied to
the HT/LT2000W system at the input terminals.
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/ Note: Care should be taken when selecting full scale levels. Setting this value too low

will result in clipping if the input signal exceeds this level; conversely, setting this
value too high will result in reduced accuracy of low level readings.

/ Note: After changing full scale levels on a Model HT/LT2000W system, re-calibration of
the modified channels is required.

o Calibration Ratio / Ext. Shunt (mOhm):
This column title is defined by the selection made on the Calibration
Record station header from the Input Config drop-down list.

= Calibration Ratio
This column displays any additional multiplier to be applied to the
measured data during analysis. Primary values for analog
channels are calculated as follows: [measured input value] x [CAL
Ratio] x [CT/PT Ratio]. The default setting for this column is one

(1)

= Ext. Shunt (mOhm)
This column displays the value, in milliohms, of the external shunt
resistor or the equivalent shunt value of an auxiliary current
transformer device. The system uses these stored resistance

values to convert sensed voltages to their equivalent line currents
(R=E=I).

e Trigger Channels (Version 093a)
The Trigger Channels section is used to assign the following settings (Figure 4-
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Figure 4-37 Calibration Record Trigger Channels —Version 093a
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o TR#
This column displays the analog trigger numbers available to be assigned
to an analog channel.

o IN#
This column displays the analog channel number assigned to an analog
trigger.

o Trigger Channel Description:
This column displays the alpha-numeric description entered for each
trigger channel. The trigger channel description is limited to 80 characters.
This descriptor will display in the Events/Triggers Tripped column of the
Quick Summary and History Data screens. This descriptor can be exactly
the same as the Analog Channel description or it can be tailored to
identify the analog trigger more specifically (e.g. adding harmonic,
frequency, etc. to identify specifically the unit that this trigger is
monitoring).

o Type:
This column displays the trigger type that is applied to each analog input.

= d(Disabled)
This selection prevents the trigger from initiating a recording.

= o(OverV)
This selection enables the analog trigger to initiate a recording if
the RMS voltage level of the analog input is equal to or greater
than the value assigned in the Trip if Over column.

= u(UnderV)
This selection enables the analog trigger to initiate a recording if
the RMS voltage level of the analog input is less than the value
assigned in the Trip if Under column.

= b(Both V)
This selection enables the analog trigger to initiate a recording if
the RMS voltage level of the analog input is either less than the
value assigned in the Trip if Under column or equal to or greater
than the value assigned in the Trip if Over column.

= j(OverA)
This selection enables the selected analog trigger to initiate a
recording if the RMS current level of the analog input is equal to
or greater than the value assigned in the Trip if Over column.

= h(High Hz)
This selection enables the selected analog trigger to initiate a
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recording if the frequency of the analog input is equal to or greater
than the value assigned in the Trip if Over column.

= |(Low Hz)
This selection enables the selected analog trigger to initiate a
recording if the frequency of the analog input is less than the
value assigned in the Trip if Under column.

= f(Both Hz)
This selection enables the selected analog trigger to initiate a
recording if the frequency of the analog input is less than the
value assigned in the Trip if Under column or equal to or greater
than the value assigned in the Trip if Over column.

= z(Zero Seq.)
This selection enables the selected analog trigger to initiate a
recording if the zero sequence level of the analog input is equal to
or greater than the value assigned in the Trip if Over column.

Start:

This column is not applicable to the Model HT/LT2000W system. This
column applies only to the Model 2002 DME system and is activated only
in Calibration Record versions 2004 and 2006.

Duration:

This column is not applicable to the Model HT/LT2000W system. This
column applies only to the Model 2002 DME system and is activated only
in Calibration Record versions 2004 and 2006.

Trip if Over:
This column displays the level at which an over voltage, over current, over

frequency, or over zero sequence trigger will initiate a recording.

Trip if Under:
This column displays the level at which an under voltage, under current, or

under frequency trigger will initiate a recording.

Trip if Rate > x/s:

This column is not applicable to the Model HT/LT2000W system. This
column applies only to the Model 2002 DME system and is activated only
in Calibration Record versions 2004 and 2006.

Normal Value:

This column displays the level designated to be the normal or expected
signal level. The values in this column are not used by the analog triggers
and are for reference only. Entries into this column are not required.
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o Priority:
This column displays the priority trigger setting.

" no
Analog triggers with Priority set to no will be limited to a recording
assigned by the Fault Limit setting.

" yes
Analog triggers with Priority set to yes will not limit recordings to
the Fault Limit setting and will allow recording to continue as long
as that trigger is in an abnormal condition or until the system
memory fills up.

A Caution: Do NOT enable Priority on under-voltage or under-frequency analog triggers.
If the circuit being monitored is taken out of service, the persistent under-
voltage and under-frequency conditions will create excessively long data
records. These records could fill the memory and cause the system to
malfunction.

e Event Channels (Version 093a)
The Event Channels section is used to assign the following settings (Figure 4-38):
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Figure 4-38 Calibration Record Event Channels —\Version 093a

o Normal Descripts:
This screen tab is used to enter the Event Channel settings for the Model
HT/LT2000W system.
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This column displays the event channel number for each physical

Event Channel Description (Normal State):

This column displays the alpha-numeric description entered for
each digital event input. The event channel description is limited
to 80 characters.

Normal State:
This column displays the contact status defined as the normal
condition:

] open

This selection defines the normal state of the selected
event channel as when the contact is open and the event
channel detects a logic zero (0).

close

This selection defines the normal state of the selected
event channel as when the contact is closed and the
event channel detects a logic one (1).

DFR Start:
This column displays the conditions under which an event
channel initiates a recording:

up

This selection indicates that the selected event channel
initiates a recording on the rising edge of a state change
(transition from logic zero (0) to logic one (1).

down

This selection indicates that the selected event channel
initiates a recording on the falling edge of a state change
(transition from logic one (1) to logic zero (0).

both

This selection indicates that the selected event channel
initiates a recording on either the rising edge or falling
edge of a state change (transition from logic 0 to logic 1
or transition from logic 1 to logic 0).

inhibited
This selection indicates that the selected event channel is

disabled from initiating a recording. The status of these
event channels will be recorded when a recording is
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initiated by another event channel or analog trigger
channel, but the selected event channel can not initiate a
recording itself.

/ Note: On the Model HT/LT2000W system, the DFR Start column does not directly
control the trigger function of the event channels. The eight-channel Event Board

contains two eight-position DIP switches which actually control the trigger
functions. See the HT/LT2000W Users Guide for details about these settings.

= DFR/SER:
This column is not applicable to the Model HT/LT2000W system.
This column applies only to the Model 2002 DME system and is
activated only in Calibration Record versions 2004 and 2006.

= SERRun:
This column is not applicable to the Model HT/LT2000W system.
This column applies only to the Model 2002 DME system and is
activated only in Calibration Record versions 2004 and 2006.

o Show Alt. Descripts:
This screen tab is not applicable to the Model HT/LT2000W system.
Settings on this screen apply only to the Model 2002 DME system and are
activated only in Calibration Record versions 2004 and 2006.

4.2.4 Calibration Record Version 2004

The format version 2004 Calibration Record applies to the Model 2002 DME system
running any version of USIRemote® software.

o Station Header (Version 2004)
The Station Header section is used to assign the following settings (Figure 4-39).
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Figure 4-39 Calibration Record Station Header — VVersion 2004
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#Analogs:
This field displays the total number of physical analog input channels for

the selected Unit of the DME system. Analog inputs are available in
multiples of eight. The value in this field is populated automatically based
on the number of DSP boards and the configuration of these boards (see
DSP Boards Config. section).

#Triggers:
This field displays the total number of analog triggers available for the

selected Unit of the DME system. In Calibration Record Version 2004, the
quantity of analog triggers is the same as the number of analog channels.

#Events:

This field displays the total number of digital/event inputs for the selected
Unit of the DME system. Digital/Event inputs are available in multiples of
thirty-two. The value in this field is populated automatically based on the
number of DSP boards and the configuration of these boards (see DSP
Boards Config, Section 4.2)

Unit#:

This drop-down menu is used to select the specific Unit number of the
DFR system to be displayed. The number of units can range from 1 to 4
depending on the selection made when the Calibration Record was
initially created (Figure 2-5).

Input:
This drop-down menu is used to select the type of analog-to-digital

converter used on the input cards for Model HT/LT2000W systems, or to
select DSP for Model 2002 systems (Section 4.2.4). This setting informs
the DFR or DME system which routine to use when reading the analog
data.

= ADC84:
This selection is used for Model HT/LT2000W systems only and
specifies that the analog-to-digital converter used on the analog
input boards is the ADC84.

= ADS7800:
This selection is used for Model HT/LT2000W systems only and
specifies that the analog-to-digital converter used on the analog
input boards is the ADS7800 without sample-and-hold capability.

= ADS7800 + SHC:
This selection is used for Model HT/LT2000W systems only and
specifies that the analog-to-digital converter used on the analog
input boards is the ADS7800 with sample-and-hold capability.
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The Model HT/LT2000W system utilizes a single analog-to-digital converter chip

per 16 analog channels. All sixteen channels are multiplexed through the same
converter. Sample-and-hold technology is used to eliminate time skew between

channels.
= DSP:
This selection is used for Model 2002 DME systems only and
converts the Calibration Record to version 2004 or 2006 (Section
4.2.4).
o Input Config:

o

o

This drop-down menu is used to select the analog input configuration.
This selection changes the last column title on the Analog Channels
screen to the selected Input Config.

= (Calibration Ratio:
This selection enables a multiplier to be applied to analog channel
sampled values. This multiplier setting is entered in the
Calibration Ratio column on the Analog Channels screen. The
default multiplier setting is one (1).

= Ext. Shunt (mOhm):
This selection is used to indicate that the current-measuring
analog inputs are receiving signals from an external shunt or
auxiliary CT device as apposed to the system internal shunt. The
actual value of the external shunt or the equivalent shunt value of
the auxiliary CT device may be entered in mOhms (milliohms) into
the Ext. Shunt (mOhm) column on the Analog Channels screen
tab.

Line Freq:
This drop-down menu is used to select the power system frequency being

monitored. This setting is used to define the cycle period and number of
data samples used by the trigger algorithms.

Frequency:
These drop-down menus are used to select the TRANSIENT and

LONGTERM sampling frequencies (samples per second) at which the
DFR analog-to-digital converters operate.

= TRANSIENT: Sample rate selections available from this drop-
down menu are shown in Figures 4-39. These sampling
frequencies are valid for all Model 2002 systems and are not
dependent on the number of analog inputs. All the analog and
digital inputs are sampled at the selected rate.
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= LONGTERM: Sample rate selections available from this drop-
down menu are shown in Figures 4-39. These sampling
frequencies are valid for all Model 2002 systems and are not
dependent on the number of analog inputs.

Sample rate selection of OHz disables Long Term recording.

o Pre-Fault:
This setting determines the period of prefault data that the DFR will record
prior to the actual trigger event. This value is set for both the Transient
and Long Term recorders. Transient record Pre-Fault can be setto a
maximum of 10 seconds. Long term Pre-Fault can be set to a maximum of
990 seconds.

o Post-Fault:
This setting determines the period of Post-Fault data that the DFR will
record after the triggers and events clear, or after the Fault Limit period
has expired. This value is set for both the Transient and Long Term
recorders. Transient Post-Fault can be set to a maximum of 10 seconds.
Long Term Post-Fault can be set to a maximum of 990 seconds.

o Fault Limit:
This setting determines the time limit of any record. This value is set for
both Transient and Long-Term recorders. Transient Fault Limit may be set
for a maximum of 10 seconds. Long term Fault Limit is not applicable.

The total length of a fault record is equal to (Pre-Fault period) + (Fault period) +
Post-Fault period). If an analog or digital trigger should re-occur during the Post-
Fault period, the fault record will be extended to contain the entire event in a single
COMTRADE data file. The maximum length of a Fault Record in a re-trigger
situation is 40 seconds.

DSP Boards Config (Version 2004)
The DSP Boards Config screen tab is used to assign the following settings
(Figure 4-40):
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Figure 4-40 DSP Boards Configuration Screen Tab — VVersion 2004

A Caution: Do not change the factory settings for #DSP or DSP Configuration except as
directed by USI personnel. These settings must match the physical
configuration of the chassis for the system to function correctly.

o Total DSPs
This drop-down menu is used to select the number of DSP boards present
in the selected unit. The possible number of boards per unit ranges from
one to 16. A row is added to the DSP Configuration table for each DSP
board. Each board is assigned an identification address (DSP ID)
sequentially from IDO to ID15. This DSP ID number is also assigned on
the DSP board by shorting jumpers.

o DSP Configuration
This drop-down list is used to select the configuration of each DSP board
in the selected unit. To modify the configuration of a DSP board, select the
corresponding row in the table and choose a new configuration from the
drop-down list. Possible selections are as follows:

= a(8A+32D)
This selection configures the selected DSP board to process eight
analog channels and 32 digital inputs.

= b(8A+0D)
This selection configures the selected DSP board to process eight
analog channels and zero digital inputs.
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= ¢(0A+32D)
This selection configures the selected DSP board to process zero
analog channels and 32 digital inputs.

= d(0A+64D)
This selection configures the selected DSP board to process zero
analog channels and 64 digital inputs.

= ¢(0A+96D)
This selection configures the selected DSP board to process zero
analog channels and 96 digital inputs.

= f(0A+128D)
This selection configures the selected DSP board to process zero
analog channels and 128 digital inputs.

= g(0A+160D)
This selection configures the selected DSP board to process zero
analog channels and 160 digital inputs.

DSP configuration g(0A-160D) requires a custom 6U chassis to accommaodate this
number of digital inputs in a single chassis.

Com Bd

This column identifies which DSP boards have had a Common board installed.
This extra board, a type of daughterboard, provides system timing signals. At least
one DSP board in each system must have a Common board attached. Multiple
Common boards are used in distributed systems where portions of a single unit
are located greater than 150 feet apart. The presence of a Common board on a
DSP is indicated by an x in the DSP ID row.

To indicate the presence of a Common board on a DSP, select the row in the DSP
configuration table and select the checkbox above the Com Bd column.

Event Debounce (ms)

This field is used to enter the period of time that the system provides digital
filtering to digital inputs. The default setting is 4 milliseconds. This filter is applied
to help prevent the recording of contact bounces. This filter is applied to the trigger
function of digital inputs. It is also applied to digital inputs designated as SER
inputs and as DFR inputs configured to trigger the DME system.

Once a state change is detected on a digital input, the timestamp of the initial state
change is recorded and the trigger function is halted for the Event Debounce
period. A comparison is then made between the initial state change and the state
of the input after this period. If the states are the same, the Event Trigger is
validated and recording is initiated.
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The Event Debounce time does not delay the start of fault recording. A Fault
Record start time will still reflect the first detection of a change of state provided
the debounced event remains steady state for the debounce time.

/ Note: Use caution when setting the Event Debounce period. Too long a period can result

in missed event triggers and too short a period can result in contact bounces being
recorded in the SER data.

o A SER Channel Auto Stop From Scan If
These settings define when a digital input (event) is temporarily inhibited
from triggering an SER recording. There are two fields that define the
inhibit start time and one field that defines the inhibit stop time.

= #Events
This field indicates the number of state changes (#Events) that
must occur within the specified time period before an Auto Stop
occurs.

= happened in #Minutes
This field indicates the time period within which the specified
number of events (#Events) must occur to cause an Auto Stop.

= Then Auto Restore after #Minutes
This field indicates the period of time (#Minutes) the trigger
function of the offending digital input will be disabled. At the end
of this period the triggering is automatically re-enabled.

¢ Installed Hardware Options
This checkbox indicates that the analog input channels have a 10kHz Low Pass
Input Filter. This setting is only relevant when the PMU option is enabled on the
DME system.

e Analog Channels (Version 2004)

The Analog Channels section is used to assign the following settings (Figure 4-
41).
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DSP Boards Config. Analog Channels | Trigger Channels | Event Channels |
[Analog Channel 16 - Suggest Ang [ve)  »Jjoooor  [ooooo  |[na (@R RSMIE
IN#__| Analog Channel Description | Type | CT/AT__ [ FullScale | Ext Shunt [mOhm)
Al Analog Charnel 1 - Suggest Va wlvac 1 100.000 M/A
A2 Analog Channel 2 - Suggest Vb I — 100000 M/
A3 Analog Channel 3 - Suggest Ve 100,000 M
Al Airalog Charrel 4 - Swggest la 100,000 M,
A5 Analog Channel 5 - Suggest b 100000 M/
AR Analog Channel 6 - Suggest Ic 100,000 M
A7 Analog Channel 7 - Suggest In 100,000 M
A8 Analog Channel 8 - Suggest Ay 100000 M/A
A3 Analog Channel 3. Sugged Va 1000000 MR
Al0 Anaog Channel 10 - Suggest Wb 100.000 MAA
Al Analog Channel 11 - Suggest Ve wiv'a 100,000 MR
A12 Analog Channel 12 - Suggest |a claac-Shunt) 1 100,000 25.000
Al3 Analog Channed 13 - Suggest |b claac-Shurt] 1 100,000 25.000
Al4 Ainalog Channel 14 - Suggest Ic cldacShunt) 1 100,000 25.000
A15 Analog Channel 15 - Suggest In claac-Shunt) 1 100,000 25.000 >

Figure 4-41 Analog Channels Tab — VVersion 2004

o IN#
This column displays the analog channel number for each physical input.

o Analog Channel Description:
This column displays the alpha-numeric description entered for each
analog input. The analog channel description is limited to 80 characters.

o Type:
This column displays the channel type selected for each analog input:

= v(Vac)
This selection indicates that the analog input is monitoring an AC
voltage signal.

= y(Vac)
This selection indicates that the analog input is monitoring an AC
voltage signal.

= V(Vdc)
This selection indicates that the analog input is monitoring a DC
voltage signal.

= c(Aac-Reg)
This selection indicates that the analog input is monitoring an AC
current signal measured by an internal current shunt. This input
type connects to the HT/LT2000W system between the | and C
terminals.

= ¢(Aac-Shunt)
This selection indicates that the analog input is monitoring an AC
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current signal by measuring the voltage output of an external
current shunt or an auxiliary current transformer device.

= C(Adc-Reg)
This selection indicates that the analog input is monitoring a DC
current signal measured by an internal current shunt. This input
type connects to the HT/LT2000W system between the I and C
terminals.

= C(Adc-Shunt)
This selection indicates that the analog input is monitoring a DC
current signal by measuring the voltage output of a current shunt
or an external current transformer device.

»  f(Hz)
This selection indicates that the analog input is monitoring
frequency by measuring the DC voltage output of a transducer
external to the system.

= w(MWatt)
This selection indicates that the analog input is monitoring
megawatts by measuring the DC voltage output of a transducer
external to the system.

= q(MVar)
This selection indicates that the analog input is monitoring
megaVARs by measuring the DC voltage output of a transducer
external to the system.

A Caution: If +/-/0 sequence triggers, single-phase W/VAR/PF triggers, or three-phase
W/VAR/PF triggers are planned to be used, see Figure 4-42 for channel
assignment restrictions.

TR# | IM# | Trigger Channel D ezcription

T1 A1 [&7)Analog Channel 1 - Suggest Ya
T2 AZ [A2Analog Channel 2 - Sugogest Wb
T3 A3 [A3Analog Channel 3 - Sugogest Ve
T4 A4 [A418nalog Channel 4 - Suggest la
Th AR [&5)Analog Channel 5 - Suggest b
T6 AR [AB}Analog Channel B - Suggest |
T7 AT [ nalog Channel 7 - Suggest In
T3 AT [A38nalog Channel 8 - Suggest Any

Figure 4-42 Three-Phase Trigger Restrictions
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/ Note: This note applies to all inputs measuring AC or DC voltage signals directly from

potential transformers, voltage outputs from external shunts or auxiliary CT
devices, and voltage output from transducers.

If the full scale voltage range being measured is less than or equal to 40V(rms),
this input type connects to the HT/LT2000W system between the V2 and C
terminals.

If the full scale voltage range being measured is greater than 40V(rms), this input
type connects to the HT/LT2000W system between the V1 and C terminals.

o CT/PT:
This column displays the current transformer or potential transformer ratio
for each analog input. This setting is the ratio of primary to secondary
transformer turns (e.g. an entry of 240 indicates a ratio of 240:1).

o Full Scale:
This column displays the worst-case input level expected to be applied to
the Model 2002 system at the input terminals. The value is displayed as
entered; however the system has defined ranges (Table 4-43) that are
automatically selected.

DFR Input Ranges

Range (RMS): | Input:
400V V1
200V V1
100V V1

40V V2
24V V2
12V V2
4V V2
2V V2
1.5V V2
200A |
100A |
75A |

Table 4-43 Trigger Channels Tab

/ Note: Care should be taken when selecting full scale levels. Setting this value too low

will result in clipping if the input signal exceeds this level; conversely; setting this
value too high will result in reduced accuracy of low level readings.
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For analog channels measuring voltage from external shunts or auxiliary CT
devices (e.g. c(Aac-Shunt) or C(Adc-Shunt) the full scale value entered must be
as seen at the external current sensing device. The software will automatically
calculate the proper full scale voltage range based on the current full scale and the
external shunt values. This is calculated as: E(range) = I(full scale) * R(ext.
shunt).

After changing full scale ranges on a Model 2002 system, run the Internal
Calibration to ensure accuracy within 0.25% of reading.

o Calibration Ratio / Ext. Shunt (mOhm):
This column title is defined by the selection made on the Calibration
Record station header from the Input Config drop-down list.

= Calibration Ratio
This column displays any additional multiplier to be applied to the
measured data during analysis. Primary values for analog
channels are calculated as follows: [measured input value] x [CAL
Ratio] x [CT/PT Ratio]. The default setting for this column is one

(7).

= Ext. Shunt (mOhm)
This column displays the value, in milliohms, of the external shunt
resistor or the equivalent shunt value of an auxiliary current
transformer device. The system uses these stored resistance
values to convert sensed voltages to their equivalent line currents
(R=E=I).

e Trigger Channels (Version 2004)

The Trigger Channels section is used to assign the following settings (Figure 4-
44).
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DSP Boads Config | Anslog Channals  Trigger Channels | Event Channeds |

A1 -

Tin=
Al

| [1en eresiog Erared 1+ Suggest Va

[ Togge Charves Decaption:

P o Chanveed 1 - Sugoest Va
P nalog Chanrel 2 - Sugoes Vi
AT Pnakeg Charrsl 3 - Sugoeil Ve
abry TRl 4 - Sugoeil la

st Charvel 10 - Suggest b
uresbog Ol 11 - Gugges Vo
Charwal 12 - Suggest ls
furualogy Charned 13 - Sugoet [b
Puregy Charared] 14« Sugest e
Purabng Chrwresd] 15 - Suggest In
oo Charwedl 16 - Sugoeal Ay

2 Note:

Figure 4-44 Trigger Channels Tab

o TR#
This column displays the analog trigger numbers available to be assigned
to an analog channel.

o IN#
This column displays the analog channel number assigned to an analog
trigger. In calibration record V2004 only 8 triggers can be assigned to
each group of 8 analog channels (e.g. 1-8, 9-16, 17-24, etc.).

o Trigger Channels Description:
This column displays the alpha-numeric description entered for each
trigger channel. The trigger channel description is limited to 80 characters.
This descriptor will display in the Events/Triggers Tripped column of the
Quick Summary and History Data screens. This descriptor can be exactly
the same as the Analog Channel description or it can be tailored to
identify the analog trigger more specifically (e.g. adding harmonic,
frequency, etc. to identify specifically the unit that this trigger is
monitoring).

The trigger channel descriptor displays in the Quick Summary tab and History

Data tab. Therefore, it may be convenient to add the trigger type to the trigger
name.

o Type:
This column displays the trigger type that is applied to each analog input.

= Disable
This selection prevents the selected trigger from initiating a
recording.
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RMS

This selection enables an analog channel to initiate a recording
based on the RMS level of the analog signal.

Hertz
This selection enables an analog channel to initiate a recording
based on the frequency of the analog signal.

Zero Seq
This selection enables a group of three-phase analog channels to
initiate a recording based on the zero sequence value.

Pos Seq
This selection enables a group of three-phase analog channels to
initiate a recording based on the positive sequence value.

Neg Seq
This selection enables a group of three-phase analog channels to
initiate a recording based on the negative sequence value.

/ Note:  Sequence trigger types must be assigned to the analog channel monitoring Phase-
A of the three-phase group. The system assumes that the following two analog
channels are Phase-B and Phase-C. All three-phase inputs must be in the same
group of eight analog channels and must be the same analog channel type.

Harmonic
This selection enables an analog channel to initiate a recording
based on the harmonic level of the analog signal.

This trigger type calculates the first through the eighth harmonic
and triggers the system if any single harmonic exceeds the Trip if
Over setting.

THD
This selection enables an analog channel to initiate a recording
based on the harmonic level of the analog signal.

This trigger type calculates the first through the eighth harmonic
and triggers the system if the sum of the first eight harmonics
exceeds the Trip if Over setting.

1 ph. W
This selection enables a single-phase group of analog channels

to initiate a recording based on the real power level.
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= 1ph.Vr
This selection enables a single-phase group of analog channels

to initiate a recording based on the reactive power level (VAR).

= 1ph.PF

This selection enables a single-phase group of analog channels
to initiate a recording based on the power factor level.

/ Note:  Single-phase trigger types are calculated from analog channels measuring one
voltage phase and one current phase. The system assumes that the following third
analog channel is the current phase. The single-phase trigger must be assigned to
the analog channel monitoring the voltage phase. Both phase inputs must be in

SI
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the same group of eight (8) analog channels.

= 3ph.W
This selection enables a three-phase group of analog channels to

initiate a recording based on the real power level.

= 3ph.Vr
This selection enables a three-phase group of analog channels to

initiate a recording based on the reactive power level (VAR).

= 3ph.PF

This selection enables a three-phase group of analog channels to
initiate a recording based on the power factor level.

/ Note:  Three-Phase trigger types are calculated from analog channels measuring three

voltage phases and three current phases. The system assumes that the analog
inputs are connected in the order shown in Table 4-45, below. The Three-Phase
trigger must be assigned to the analog channel monitoring the A-phase voltage
input. All six phase inputs must be in the same group of eight analog channels;
therefore, three-phase trigger types can only be assigned to the first or second

input in each group of eight channels.

TR# | 1 | Trigger Channel Dezcription

T1 Al [A11nalog Channel 1 - Suggest Wa
T2 b2 [&28nalog Channel 2 - Suggest Wb
T3 &3 [A3nalog Channel 3 - Suggest Vo
T4 A4 [&d)énalog Channel 4 - Suggest la
TR AR [ABnalog Channel & - Suggest b
TG AR [&6)nalog Channel B - Suggest lo
T7 AT [&7nalog Channel 7 - Suggest In
Ta Ad [&8)4nalog Channel 8 - Suggest Any

Table 4-45 Three-Phase Trigger Restrictions
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o Start:
This drop-down list is used to choose a start condition. Start choices are
shown below:
= 0(Over)
The selected trigger will start if an overvoltage limit is exceeded.
= u(Under)
The selected trigger will start if an undervoltage limit is exceeded.
= b(Both)
The selected trigger will start if either an overvoltage limit or an
undervoltage limit is exceeded.
o Duration:

This field displays the time period which a trigger must remain
continuously abnormal before it will initiate a recording. The default setting
is 0.000 seconds which initiates a recording instantly. This setting is
applicable to all trigger types but is most often used in conjunction with a
rate-of-change setting for disturbance type triggers.

o Trip if Over:
This field displays the level at which an over trigger will initiate a

recording.

o Trip if Under:
This field displays the level at which an under trigger will initiate a

recording.

o Trip if Rate > x/s:
This field is used to enable a rate-of-change trigger. The trigger starts the
fault recording process when the measured value exceeds this set limit.
The default value is 0 (zero) which disables rate-of-change triggering.

Example:
Analog channel type is Vac

The trigger type is RMS

The Trip if Rate >?/s is 1.000

Recording will begin if the RMS voltage rate-of-change exceeds one Volt
per second.

/ Note:  The rate-of-change trigger does not have to exceed the limit for an entire second.

The Duration setting defines the time period in milliseconds over which the rate of
change must occur before a recording is triggered. This period can be as short as
one millisecond.
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Normal Value:

This field displays the level designated to be the normal or expected
signal level. The values in this column are not used by the analog triggers
and are for reference only. Entries into this column are optional.

Priority:
This column displays the priority trigger setting.

" no
Analog triggers with Priority set to no will be limited to a recording
assigned by the Fault Limit setting.

" yes
Analog triggers with Priority set to yes will not limit recordings to
the Fault Limit setting and will allow recording to continue as long
as that trigger is in an abnormal condition or until the system
memory fills up.

e Event Channels (Version 2004)
The Event Channels section is used to assign the following settings (Figures 4-46
and 4-47).

Il

DSP Boards Conlig. | #

JE veni Chiarnel 1

i Descpks

4 0T BAR ) oo 72l Zfoon =ffon <]

| Everd Charrel Dinseription [Moessal Slate

MormalSante | OFR Sevt | DFR/SER | SER Fun ||

Evenl Charrsl 1
Event Charrel 2
Event Chareel 3
Event Charesl 4
Evenl Charrsl 5
Event Charrel &
Event Charrel 7
Event Charrel 8
Evani Charrel 9
Evenl Charrel 10
Event Charrel 11
Event Charred 12
Event Charrel 13
Evenl Charesl 14
Evend Charrel 15

\apen
cloze

Figure 4-46 Event Channels Tab — Normal Descripts Selected

o

EV# (Event Number):
This column displays the event channel number for each physical input.

Event Channel Description (Normal State — Select Normal Descripts tab):
This column displays the alpha-numeric description entered for each
event input. The event channel description is limited to 80 characters. This
is the description recorded in DFR waveform recordings. This description
is also recorded by the SER Data records when the event input returns to
the Normal State.
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o Normal State:
This setting defines the normal state of an event input.

= open
This selection indicates that a logic zero (0) detected by the
recorder is to be considered the normal state and a logic one (1)
detected by the recorder is to be considered the abnormal state.

= close
This selection indicates that a logic zero (0) detected by the
recorder is to be considered the abnormal state and a logic one
(1) detected by the recorder is to be considered the normal state.

o DFR Start:
This setting determines whether an event input will trigger the recording
process producing a COMTRADE data file.

= up
This selection enables the selected event input to trigger a DFR
waveform recording on a transition from a logic zero (0) to a logic
one (1) condition (e.g. the closing of the monitored event input
contact).

= down
This selection enables the selected event input to trigger a DFR
waveform recording on a transition from a logic one (1) to a logic
zero (0) condition (e.g. the opening of the monitored event input
contact).

= both
This selection enables the selected event input to trigger a DFR
waveform recording on either the transition from a logic zero (0) to
a logic One (1) condition (e.g. the closing of the monitored event
input contact) or the transition from a logic one (1) to a logic zero
(0) condition (e.g. the opening of the monitored event input
contact).

= Inhibit
This selection prevents the selected event input from triggering a
DFR waveform recording. The status of the event input is still
monitored and recorded when the DME system is triggered by an
analog trigger or another event input but an inhibited input alone
cannot trigger a DFR waveform recording.

o DFR/SER:
This setting determines how the selected event input is to be recorded.
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= DFR
This selection indicates that the input is to be treated as a DFR
input only. The Sequence of Events function of the selected event
input is disabled. The status of this event input will be recorded in
the DFR waveform recordings only.

= SER
This selection indicates that the input is to be treated as an SER
input only. The DFR Start column for the selected event input is
disabled. The status of this event input will be recorded in the
SER Data records only.

= Both
This selection indicates that the input is to be treated as both a
DFR input and an SER input. The status of this event input will be
recorded in both the DFR waveform recordings and the SER Data
records.

o SERRun:
This setting indicates the condition of the SER recording for the selected
event input.

= Run
This selection enables the SER recording of the input. This is the
default setting for events configured as SER inputs or Both (DFR
and SER).

= Stop
This selection disables the SER recording of the input.

|E'-r~:rtl:hll1dliltsn|phm[|'-'-.b|w el
Evert Channsl 1 Abnoamasl

Evert Channel 2 Abnotmal

Ewerk Channel 3 &bnoimal

Evert Channel 4 Abnosmal -
Evert Channel 5 Abnoamal LopeEn
Ewert Channel G Abnoimal ClDSE
Evert Channsl 7 Ahnoemal
Evert Channel B Abnosmal
Evert Channel 3 Abnosmal
Ewerk Channel 100 Abnoimal
Evert Channel 11 Abnoemal
Ewvert Channed 12 Abnoamal
Evert Channel 13 Abnotmal
Ewert Channsl 14 Abnoiinal
Everk Channel 15 Abnoemal open up Hoth Aun

o J3lfe Sl

Figure 4-47 Event Channels Tab — Show Alt. Descripts Selected

o Event Channel Description (Abnormal State):
This column displays the alpha-numeric description for the abnormal
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state of each event input (Figure 4-47). The event channel description is
limited to 80 characters. This description is not recorded in DFR waveform
recordings. This description is recorded in the SER Data records only
when the event input transitions to the Abnormal State.

4.2.5 Edit Calibration Record — Convert to Version 2004/2006

Version 2006 Calibration Record format was developed to increase the number of
available Transient and Long Term sampling frequencies and to increase the number of
available analog triggers to be equal to twice the number of analog channels.

Version 2004 Calibration Records may be converted to Version 2006 Calibration Records
or vice versa. This conversion is done by right-clicking anywhere in the area of the station
header and selecting the Convert Cal Record to 2004/2006 Format pop-up (Figure 4-48).

Edit Cﬂlihrll'l!ﬂlﬁﬂl’d (File; C:WI5Master\Settings\R01.cal)

Lility Systems., Inc.

Remats ID: R0 1 08 Unitz: 1 Modilind:  47252/2010 - 0243 i

I 0
Convert Cal Record to 2004 Format 2006 Format “’{Ej

Figure 4-48 Calibration Record — Convert Format Version

/ Note: When a V2004 Calibration Record is converted to V2006 format, the expansion
trigger channels are assigned new trigger numbers in sequence after the original
trigger channel numbers. When V2006 Calibration Records are converted to
V2004 format, all the expansion trigger channels and their settings are deleted.
The V2004 format trigger channels are not changed.

4.2.6 Edit Calibration Record Version 2006

This format version of the Calibration Record is compatible with any Model 2002 DME
system running USIRemote® V2.1.0 software or higher.
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Edit Calibration Record [File: C:WSMasterSettings\R03 . cal)

Litility Systems. Inc. Version: 2005
Remote ID: O3 # Of Uinits: 1 Modified: 87472000 - 033200 P

STATION: ||J'5.| nded 2002 DME

,'"'"- "3 Unith: [1 =) Line Freq: |60 Hz =
F‘fl‘:iu::: i Inpaut: -
BEvents: | ° | Input Config [t ralr o = |

DSP Boards Config.  Analog Channels | Trigger Channels | Event Channels |

Postfault:
Fault Limit:

TRANSIENT  LOMGTERM

(= N

Im s Wl“.
oL, 0 e
LU ahe.

|

B0 Hz

L J
1200
1920
2400
3840
4300

6000
Je00
12000
13200
24000

Figure 4-49 Calibration Record Station Header — VVersion 2006

(60 Hz Line Frequencies)
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Edit Calibration Record (File: C:WISIMaster\Setlings\RD3. cal)

Utility Systems. Inc. Veszion: 2006
Remode ID; A3 # OF Units: 1 Modified:  2/4/2010 03 32 00 FM
STATIDN; [US! Model 2002 DME |T ME'EZ ["1"0:_'“'“!
Hanalogs: Unitl: |1 = Line Foeq: |§1H: =) Flﬂq“ﬂﬂﬂi | - [m .
ttissor [ <] tpu| 3 el | =l |
BEvents: | © ~| Input Config [CsibestonRsio =) bt b toe.
[Fault L mmat: |'IE:' mE | HHE,
DSP Boards Canlig. | Analog Channels  Trigger Channels | Event Channpls
L J
GO Hz
L J
1200
1600 ¥
2000 o
2400 200
3000 250
3200 300
4000 400
4800 500
RO00 EO0
E ggg
E400
2000
9500 1200
10000 1300
12000 1600
15000 2000
16000 2400
19200
20000
24000

Figure 4-50 Calibration Record Station Header - VVersion 2006
(50 Hz Line Frequencies)

e Station Header (Version 2006)
The Station Header section is used to assign the following settings (Figure 4-50).
All settings in the V2006 station header are the same as the V2004 station header
except for the following:

o #Triggers:
This field displays the total number of available analog triggers for the

selected Unit of the DME system. In Calibration Record Version 2006, the
number of available analog triggers is equal to twice the number of
available analog channels.

o Frequency:
These drop-down menus are used to select the TRANSIENT and

LONGTERM sampling frequencies (samples per second) at which the
DME system analog-to-digital converters operate.
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=  TRANSIENT
Sample rate selections available from this drop-down menu are
dependent on the Line Freq: setting (Figures 4-49 and 4-50).
These sampling frequencies are valid for all Model 2002 systems
running USIRemote® V2.1.0 or later and are not dependent on the
number of analog inputs. All the analog and digital inputs are
sampled at the selected rate.

= LONGTERM
Sample rate selections available from this drop-down menu are
dependant on the Line Freq: setting (Figures 4-49 and 4-50).
These sampling frequencies are valid for all Model 2002 systems
running USIRemote® V2.1.0 or later and are not dependent on the
number of analog inputs.

The LONGTERM sampling frequencies displayed will vary depending on the
selected TRANSIENT sampling frequency. The LONGTERM frequencies
displayed are only those that have a common denominator with the TRANSIENT
frequency and that are evenly divisible by the line frequency (e.g. 60 Hz or 50 Hz).

Trigger Channels (Version 2006)

The Trigger Channels section is used to assign the following settings (Figure 4-
51). All settings in the V2006 trigger channels are the same as the V2004 format
except for the following:

o TR#
This column displays the analog trigger numbers available to be assigned
to an analog channel. In a V2006 format Calibration Record, the number
of available analog triggers is twice the number of available analog
channels.

No more than 16 analog triggers can be assigned to each group of eight analog
channels.
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Ed¥l Calibration Hecord {File: C-MUIS IBsatery) a0 3 cal)
Litibity Systems. bnc. Wesian: 7006
Flamaste I FI O Ut | Maskliad:  RAII0 - 0000 PR
g TRARSIENT  LONGTERM
.F“Tm:lu':luq.umnm: ; § = 3 =
] = Usam: [ = (= B = oy
Bhnabens | -] [ =l Frea: [601z =] Pestmt: | [ g | me
CLC= o | brgt: | Pasid 0100 T
#Everr [1 -]  ingut Config: [T= Srer =] i =Ir —
Foult Limit: | [3050 | [ e
D5 Bosds Condig. | Analag O Tisgge CF | Evoni CH |
[ ]
i [43 =) [Tnsiog Channsd 1 - Suggest Ve |Pass =B =|joom |72 om |Enom [aom J&r.oon fne =]
(tAn [ in ] Trgges Channel Desspion [1spa [same  [ow Tagd Topd Top d Flais » s
LA Al i [Feraalog Charwed 1 - Sapgest Va Hers Bt 0 o0 e il Lol 0 oon & 0 "
12 a2 ATy Chaweredd 2 - Soapgsa Vi R [ 0 Do T3 000 B0 00 0 oon & ) [
T Al VaJiprsalog Charnel 3 Suggest Vi Rars. Both 000 2000 E0.000 0000 7000 o
T4 Al P jperaslo Dl & - Soggest s [JTT Orvemn 0000 [T 0.0 [T 5 000 o
] 5 VecHiprenbond Charwoed 15 - Saadest i Rss. et 0o 000 0000 0000 f.000 -
16 Ak Viskiprsakesg Charned B - Suggest iz Finrd. e ] 000 000 0 5 () o
LE A7 AT raleg Chuered T - Sougge b 210 0e#4 0 D00 0o 0o 0 oon 5 000 ()
L] g Mkiporsshon Charvsd B Suagrpest furge Rars. Bom 000 T2 000 B0 0000 67600 "
Lk} a3 FSEeralog Charved 9 - Supgest Va AR Bt 0 o0 e il B0 000 0000 & o "
T A0 A o Chureesd 100 - Saagges Vi Ry Froan [0 e 1] T3 Q0 B DO 0 Do 7 QO rur
Tid ail i1 oy Charred 11« Sugageen e Rl Bom LCe ) T £ 000 e B O "
mna A A punaliog Charrsl 12 - Sugges |s Nexs Orema 0 o0 000 0o 0000 5 000 [
TI3  A1F ATk Channel 11 - Suped it Raas. et 006 A0 00 0000 000 o
14 Ald A1k Channel 10 - Sugges o Finrs. i 10001 000 0000 01000 5 00 =
TS A1 A S oo Chusreresd 195 - Soagge bn [ e 0 oon 0000 0.oon 0 0on 5 000 (]
TIE  ATE  pAIGsaie Charrel 15 - Sugiet fuy R, Bt 000 2000 000 01000 &7 000 "
1 Ntl. NM'rWJMIW‘ s ] L L1} [ 1] 0 000 1} el
. T T L T
:‘i‘ M HAA - Togger & Unassigned = I ¢
H Ovves [ ) w000 ] 1 -
n L}
n L
H ; : H ] el |
T MAA M4 - Togoer i Unassgred
n L]
B

Figure 4-51 Calibration Record Trigger Channels Tab — Version 2006
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4.3 Edit Line-Group Record

The Edit Line-Group Record window can be opened for editing or review by clicking on
the Edit menu and selecting it from the Line Group Record menu (Figure 4-52).

Edit Line-Group Record (File: C:WSIMaster\WR0 3L ines.inf)

e aEma,,

.ﬂu-nllr ID: RO3 U5 Model Z‘EIJEDMEL " P

.l,;mNun |Sm¢i¢Lr¢ﬂl .
lll l“““‘il“‘--l .".""""Ir

M-iLm | Deiteline | EdtLine Namels [EETTIAN
B T L L Ll

l—_| Charmnest:
Juslalfetiloceil ¥ "n'aEh.hn A Anslog Charmel 1 - Suggest Va
Pazitive Reziztance @ 0000 0 Az Anaglog Channel 2 - Suggest Vb
- '\-'-:Ehm Analog Chareel 3 - Swﬂ‘-’c
Posstive Reactance - |0.000 Q
Zero Resistance:[0000 | 0 CHANNELS TABLE
Zeo Reactance : (0000 | Q

Line Length - |0.000 Mies

Mo

Fadt Line Discition Logsc (DR can be speled out of sepeezerded oz T or *s" AND can be speled out of epeeseried b
FAULT LINE DECISION LOGIC [] elow

Il Ele
() sove ] Concel [ Fuchsia

[ &qua ==

[] white

‘i-

“-

£

Figure 4-52 Edit Line Group Record Window

This record contains information about a group of channels associated with a three-phase
transmission line or generator output. The line group information is used in distance-to-
fault calculations and group analysis. This record is not required. The system will run
without a Line Group Record. This record may be created and edited at the DME system
using WinDFRC application or at the master station using USIMaster®. The filename for the
Line Group Record is rxxxxLines.inf where xxxx is the remote ID number for the selected
DME system. Parameters contained in the Line Group Record are as follows:

e Remote ID:
This field displays the remote ID number and station name for the selected DME
system.

e Line Name
This drop-down list displays the existing line groups. Select a group from this list to
edit or review.

e LinelD
This field is used only by the Lightning Data Correlation option of the USIMaster®.
This is a numeric entry that identifies the selected line name.
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Adilne | Dessipline | Edt Line Name|
Fi

Eres Mew Lire Name

Dt Line (Sample Line #1) 7

Figure 4-53 Line Group Buttons

e AddLine
This selection is used to add a line to the Line Group Record. Clicking the
_ e | Add Line button displays the Add New Line window (Figure 4-53).
Enter the name of the line being added and click 9 | OK or click
crel | Cancel to return to the Edit Line Group Record window.

e Delete Line
This selection is used to delete a line from the line group record. Clicking the

_beketie | Defete Line button displays the Delete Line message window (Figure 4-

53).Click % | OK to delete the selected line or click %= | Cancel to
return to the Edit Line Group Record window.

e Edit Line Name
This selection is used to edit a line name in the line group record. Clicking the
EditneNane| Eiit [ ine Name button displays the Edit Line Name window (Figure 4-
53). Edit the line name and click k| 0K to save the edited name or click

ccel | Cancel to return to the Edit Line Group Record window.

e Auto Cal. Fault Loc.
This drop-down list (Figure 4-52) is used to enable (Yes) or disable (No) the
automatic fault location feature for the selected line. The distance-to-fault feature
applies an impedance based algorithm using the transmission line parameters and
the data measured from each of the transmission line elements to estimate the
location of a fault on this transmission line. The calculated distance-to-fault results
will be displayed in the Fault Location Report on the Quick Summary and History
Data screens and can also be automatically delivered via E-mail. The following
fields are required for the calculation:

o Positive Resistance:
This field is used to enter the positive sequence resistance value (in
ohms) for the selected line.
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o Positive Reactance:
This field is used to enter the positive sequence reactance value (in ohms)
for the selected line.

o Zero Resistance:
This field is used to enter the zero sequence resistance value (in ohms)
for the selected line.

o Zero Reactance:
This field is used to enter the zero sequence reactance value (in ohms) for
the selected line.

o Line Length:
This field is used to enter the line length value (in miles) for the selected

line.

Channels Table

The Channels Table is used to assign analog inputs to the Line Group. The
Channels Table must be populated to perform distance-to-fault calculations or to
utilize the Group format in Graphic Signal Processing (Section 5.9.3). The
Channels Table consists of the following:

o Channels column:
This column displays the unit and phase of the input to be selected for
each row in the Channels Table. The rows in the Channels Table are
identified as follows:

= VaChan
This row displays the analog input assigned to be the A-phase
voltage channel of the selected Line Group.

= VbChan
This row displays the analog input assigned to be the B-phase
voltage channel of the selected Line Group.

= VcChan
This row displays the analog input assigned to be the C-phase
voltage channel of the selected Line Group.

= [aChan
This row displays the analog input assigned to be the A-phase
current channel of the selected Line Group.

= |bChan
This row displays the analog input assigned to be the B-phase
current channel of the selected Line Group.
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Color:

This column displays the color to be used when this waveform is plotted in
Group format of the Graphic Signal Processing window. Clicking on a
color drops down a menu for choosing a different color (Figure 4-54).
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IcChan
This row displays the analog input assigned to be the C-phase
current channel of the selected Line Group.

InChan
This row displays the analog input assigned to be the Neutral
current channel of the selected Line Group.

RefChan

This row displays the analog input assigned to be used as
reference for the selected Line Group. Configuring this row is
optional and this channel is only displayed in the Graphic Signal
Processing window when Format is set to Group and Graph Type
is set to (/a,b,c)(neu)(Va,b,c)(ref) (Section 5.9).

This column displays the input number of the analog channel assigned to
each row.

Description:
This column displays the descriptor for the analog channel selected for

each row. The description is displayed exactly as it was entered into the
Analog Channels screen of the Calibration Record.

Silver

Figure 4-54 Color Menu

o Channels Table Right-click menu:

Right-clicking on any row in the Channels Table will display the following
menu (Figure 4-55):

Select Analog Channelﬁ
Irvert Channel Phase

Figure 4-55 Channels Table - Right-click Menu
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Select Analog Channel

This selection displays the Select Analog Channel for XxChan
window. This window displays the list of analog channels by input
number and description to choose for the selected row (e.g. Va,

Vb, Ve, la, Ib, Ic, In, Ref). Click the % | OK button to
enter the selected input into the Channels Table or click the

ces | Cancel button to return to the Edit Line Group
Record window. Repeat this step for each of the rows in the
Channels Table.

If the DME system does not have all of the voltage or current
phase inputs, select 00: Virtual Channel from the Select Analog
Channel window (Figure 4-56). The selection of 00: Virtual
Channel causes the software to calculate the missing waveform
data by extracting information from the other waveforms in the
group. The calculated waveform data is then used by the
distance-to-fault algorithm to estimate the location of a fault on
this transmission line.

k. Cancel

Figure 4-56 Select Analog Channel Window

The calculated data for a virtual channel will also be displayed in
Graphic Signal Processing when in Group format. A virtual
channel is always labeled as such.

/ Note: The Channels Table interface will allow the selection of multiple virtual channels;
however, selections should be limited to no more than one virtual channel per line

group.

Invert Channel Phase

This selection is used to instruct the distance-to-fault algorithm to
invert this waveform before running the calculation. The algorithm
assumes that neutral current data is supplied. This inversion tool
is useful when 310 is being measured rather than the neutral
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current (In). The 310 waveform is in phase with fault current. The
fault location algorithm requires neutral current which is the
inverse of 30.

¢ Fault Line Decision Logic
This logic This logic (see Table 4-57 and following examples) is a Boolean
equation of analog triggers and digital events and determines whether a fault
calculation should be carried out, based on which triggers and events were
abnormal during each DFR record. This field is used by the distance-to-fault
algorithm to determine which line from the Line Group Record tripped due to a
fault.

If field is left empty, the distance-to-fault will run only on the first line group it
checks because a blank Fault Line Decision Logic is interpreted as True.

Line group logic statements are limited to 200 characters. Spaces are legal
characters and are ignored, but they count towards the 200 character limit.

/ Note: The distance-to-fault algorithm calculated fault location only on a single line group
for each fault record.

Boolean Operators Logic Description

&, *, AND AND function

|, +, OR OR function

t1, 12, 13, etc Triggers

el,e2, e3, etc Events

0 (zero) False, will never pass logic filter
1 True, will always pass logic filter
Nothing (blank) True, will always pass logic filter
Parentheses () Groups logic

Spaces Spaces are ignored by the logic

Table 4-57 Fault Line Decision Logic

Examples:
Below are three different syntax samples for the same equation.

(TA[T2[T3(TA[T8|T5[T6|T7) & ((E4 | E5) & E11)

(T14T2+T3+T4+TB+T5+T6+T7) * ((E4 + E5) * E11)

(TTORT2ORT30ORT4ORT8 ORT50R T6 OR T7) AND ((E4 OR E5) AND E11)
° O Save save

This selection is used to save all setting changes made and to close the Edit Line-
Group Record window.
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After this selection is made the Line-Group Record is Saved message displays
(Figure 4-58). Click OK to acknowledge.

After acknowledging that the Line-Group Record is saved the Send Line-Group
Record to Remote message window displays (Figure 4-58). Selecting Yes
initiates a communication connection with the recorder, uploads the Line-Group
Record, and re-initializes the system putting the new settings into effect. Selecting
No will close the Send Line-Group Record to Remote window without sending
the saved file to the recorder.

File(C:\USIMaster | RE3LInes. inf) is saved

Send the Line-Group Record ko Remate?

Yes Mo |

Figure 4-58 Save Line-Group Record

If the Save button displays a red € Locked symbol, the applications global

Administrator privileges are disabled (Section 2.1.4). Clicking a locked @ s |
Save button will open the Administrator Password window (Figure 4-59) allowing
users to enter a valid Administrator password and click _* | 0K for a one-time

Save.
Administrator Password Required.

Enter PASSWORD:

(o] Cancel

Figure 4-59 Administrator Password Window

s caneel | Gancel

This selection is used to cancel all setting changes made and to close the Edit
Line-Group Record window.
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4.4 Edit WinDFR® Configuration

The WinDFR® Configuration window can be opened for editing or for review by selecting
it from the Edit menu (Section 2.1.2). The WinDFR® Configuration window consists of
four different screen tabs used to configure General, File Paths/Time Zone, Continuous

Recording, and Memory Options settings (Figure 4-60).

Srssvnns
Company Name:
Equgment [dertifier

Remote DFR 1D
Max Fauks in QSum

WinDFR System Configuration (File: C:\USIMastor\WDFRO3, inf)

4t essssvsssccscsssnannt?
[T exar ATM

T ewan AL
[oo03”
(%0

W Use COMNAMES [Lorg Fils Naees)
[T Cioate Faukt Location Summary File

© Swe

One sample pat [']'I[”‘ Cyches for kong beem RMS record § enabled
Ao ColMaiter  [NO v|  Max Ateeges [00005
[ Tearater Teanaswet Data Ordy i
[T Data lnchudes Contiruous Fles _—
AutoPriet [NO | Prrtirg Format i
Auto Emad, Ao Call Mastes and Acto Pt Decaion Logo [T o '« » "DR™ . %' or ™ » "AND")
fr
[ Auto Emal Emad Settrgs
[ Auso Piet SER Repods caRecopt Prtec APT1)  WRinge [0 MosterPhonelnt | Paswond |

MemcyWatchTab o Hide |

) Corcel |

Figure 4-60 WinDFR System Configuration — Screen Tabs

o O see | save:

This selection is used to save all setting changes made on any screen tab and
close the WinDFR® System Configuration window.

The Send WinDFR® Config. to Remote message window displays (Figure 4-61).
Selecting Yes initiates a communication connection with the recorder, uploads the

Line-Group Record, and re-initializes the system putting the new settings into

effect. Selecting No will close the Send Line-Group Record to Remote window

without sending the saved file to the recorder.
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Send WinDFR Config, to Remaote?

Yes Mo |

Figure 4-61 Send WinDFR® Configuration

Configuration settings assigned in the WinDFR® System Configuration are

stored in a file in the USIMaster®working directory. The file is located in a file
named WDFR#.inf where ## is the related DME system ID number.

If the Save button displays a red € Locked symbol, the global Administrator

privileges are disabled (Section 2.1.4). Clicking a locked @ == | Save button wil
open the Administrator Password Window (Figure 4-62) allowing users to enter

a valid Administrator password and click —*_| OK for a one-time Save.

Administrator Password Required.

Enter PASSWORD:

Cik. Cancel

Figure 4-62 Administrator Password Window

ol tareel | Cancel:
This selection is used to cancel all setting changes made on any screen tab and to
close the WinDFR® System Configuration window.
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4.4.1 WinDFR® Configuration Screen — General Tab
The General screen tab is used to assign the following settings (Figure 4-63).

'I'Flﬂ System Configuration (File: C:ALSMaster \WDFRD3, ind)
GEreial | Fig Posive/Tirnn Zoes | Contiucis Recotdng | Mesmoey Optiens |

Company Hams: [rm:MM Blipiy [01
Equoment ldertiher:  [USI_2002

Flemote DFR I0: Iﬁ W Uee COMNAMES [Lorg Fils Masmes)
M Faulty in 0 Sum Iﬁ [T Cimabe Faull Location

Ores compls par (00001 copchees Fos borag Bermm RMS: racond # enabled]

- Eveays |5 end O5um Oriy]

- aviagts [Send DSum and Data)
« if logec tus [Send O5um Ondy)
[~ Taeaie Toarcend Diata Oy « i logec: tnue [Send QSum and Data)
[ Ceats lrchodes Confreous Fle: —ﬁsm[ﬂ5m|ibgcnuc 'fld.u]

AutoPird (MO ] Partireg Format

usto Emad, Sasto Call Mastes and Sabo Prnt Decmion Loge [T or s’ = "R 5o = = KD
n

fadoCal Master  [ND

[~ Auo Prt SER Regesi s Master Phons Lt | Pasiwed |

jory 'wiatch Tab

o Hido

Figure 4-63 WinDFR® Configuration Screen — General Tab

e Company Name
Enter the company name of the user here. This is not a required field.

e #Units
Number of Units is typically 7. Number of Units refers to the number of computers
running the USIRemote® application on the DME. The number entered in this field
must match the number of units entered when the Calibration Record was initially

created (Figure 2-5).

e Equipment Identifier
This field is used to assign the text which will be inserted into the Device Identifier
field of the file name for COMTRADE data files when the Use COMNAMES (Long
File Names) box is checked (see below in this section). The default entry
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automatically assigned to this field is either USI_2002 or HT2000W depending on
the model of the system. This is a variable length field containing alpha-numeric
characters and some punctuation marks. Characters disallowed are comma,
question mark, quotation mark, forward slash, backward slash, less than, greater
than, asterisk, pipe, and colon.

Remote DFR ID

This field contains the unique Remote ID number assigned to the selected DME
system (Figure 2-4). This entry is restricted to a number from one to four digits in
length.

MUse COMNAMES (Long File Names)

This checkbox enables the COMNAMES feature. When this box is selected, the
WinDFR® program will automatically name the data files in accordance with the
|EEE C37.232 standard.

Max # Faults in Qsum

This field contains the maximum number of fault summary lines that can be
inserted into the Quick Summary file. The default number is 50; the maximum
number is 9999.

MCreate Fault Location Summary File

This checkbox enables the creation of an information file in the working directory
of the WinDFR® application. This file contains summary information about the
DME records which had a successful fault location calculation.

One sample per xxxxx cycles for long term RMS record if enabled

Long Term RMS is a separate data file derived from the Long Term oscillography
data file (RxxxxMyyyy, see Section 3.1.1). This data file is automatically created
by the DME system and contains calculated RMS values. These RMS values are
calculated using a window of Long Term oscillography data. This setting defines
window size for the data used in the calculation. The window slide increment is
equal to the window size; therefore, there is no overlapped or skipped data
between successive calculations.

Example: On a 60 Hz power system, a setting of One sample per 0001 cycles
results in 60 calculations per second, One sample per 0002 cycles results in 30
calculations per second, etc.

Auto Call Master

This drop-down menu is used to enable the Auto-Call feature and to determine
what data is to be downloaded to USIMaster® during an Auto-Call session (Figure
4-64).
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- always [Send CQSum Only)
YES - always [Send Q5um and D ata]
YES - if logic true [Send GSum Only]
YES - if logic true [Send 5 um and D ata)
YES - alveays [Q5um], if logic rue [0 ata]

Figure 4-64 Auto Polling Drop-Down Menu

NO:
This selection disables Auto-Call.

YES — always (Send QSum Only):
This selection enables Auto-Call to always download the Quick Summary
file.

YES - always (Send QSum and Data):
This selection enables Auto-Call to always download the Quick Summary
and new COMTRADE files.

YES —iflogic true (Send QSum only):

This selection enables Auto-Call to selectively download the Quick
Summary file based on the Auto Email, Auto Call Master and Auto
Print Decision Logic (see below in this section).

YES —if logic true (Send QSum and Data):

This selection enables Auto-Call to selectively download the Quick
Summary file and new COMTRADE files based on the Auto Email, Auto
Call Master and Auto Print Decision Logic (see below in this section).

YES - always (QSum), if logic true (Data):

This selection enables Auto-Call to always download the Quick Summary
file but selectively download new COMTRADE files based on the Auto
Email, Auto Call Master and Auto Print Decision Logic (see below in
this section).

Max. Attempts
This field is used to determines how many attempts the DME system will make to
call USIMaster®when Auto Call is set to Yes.

MTransfer Transient Data Only

This checkbox is used to control the type of data that is sent to USIMaster® by the
DME system. If the box is checked, only transient data files will be sent and Long-
Term data files will not. Checked ™M is the default setting.

MData Includes Continuous Files
This checkbox is used to configure the transfer of continuous recording data files
during an Auto-Call or Auto-Polling session. Checking this box activates the Cont.

180



UTILITY SYSTEMS INC

File Transfer Setup button L2tiel=d=e=te | \Vhen this checkbox is selected,
continuous recording data will be transferred to USIMaster® during a DME system
Auto-Call session as configured in the Cont. File Transfer Setup.

If continuous recording data is to be transferred to USIMaster® only during an
Auto-Polling session, un-check this box after selecting the continuous data types
and the analog channels from which data is to be transferred (see Data Includes
Continuous Files in Section 4.1.2).

If the Data Includes Continuous Files checkboxes are selected in both the
WinDFR® Configuration and the Master System Configuration, continuous
recording data will be transferred to USIMaster® during both a DME system Auto-
Call session and a USIMaster® Auto-Polling session.

Cont. File Transfer Setup

Click this button to display the Continuous File Auto Transfer Setup window
(Figure 4-65). This window is used to select which continuous data type is to be
transferred and which analog channel data is to be sent.

Continuous File Auto Transfer Setup

Enable Type Channel Filker

O RMs

O Frequency
O Phasze
O RS +Phaze

[ Dscillograph

Mirutes Per File |1

)3 Cancel

Figure 4-65 Continuous File Auto Transfer Setup window
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Double-click each Continuous Type row in the Channel Filter column to display the
Select Continuous Channels window. This window is used to select the analog
channels for which continuous data values will be transferred.

Select Continuous Channels g@g|
Rl

A1: dnalog Channel 1 - SuggestYa
A2 Analog Channel 2 - Suggest Wb
A3 Analog Channel 3 - Sugoest Ve
A4 pnalog Channel 4 - Suggest la
A8 Analog Channel 5 - Sugoest b
A6 Analog Channel B - Sugoest |c
A7 dnalog Channel 7 - Suggest In
A3 Analog Channel 8 - Sugoest Any
A3 Analog Channel 3 - Sugoest Va

A10: Analog Channel 10 - Suggest Vb
A17: Analog Channel 11 - Sugoest Ve -

k. Cancel

Figure 4-66 Select Continuous Channels Window

e Auto Print
This drop-down list (Figure 4-67) is used to enable WinDFR® to print and control
what is to be printed when a new DME record is created. This drop-down list is
also used to control what is to be printed by USIMaster®when new DME records
are received during an Auto-call or Auto-Polling session. This printout is sent to
the default printer.

- always [Print @5um Only)
YES - alwavz [Print Q5ur and D ata]
YES - if logic true [Print Q5Sum Only)
TES - if logic true [Print QSum and D ata)
YES - alveays [Q5um], if logic true [0 atal

Figure 4-67 Auto Print Drop Down List

o NO:
This selection disables Auto-Print.

o YES - always (Print QSum Only):
This selection enables Auto-Print to always print the Quick Summary file.

o YES - always (Print QSum and Data):
This selection enables Auto-Print to always print the Quick Summary and
new COMTRADE files.

o YES - iflogic true (Print QSum only):
This selection enables Auto-Print to selectively print the Quick Summary
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file based on the Auto Email, Auto Call Master and Auto Print Decision
Logic in the WinDFR® configuration (see below in this section).

o YES —if logic true (Print QSum and Data):
This selection enables Auto-Print to selectively print the Quick Summary
file and new COMTRADE files based on the Auto Email, Auto Call
Master and Auto Print Decision Logic Boolean equation in the
WinDFRe configuration (see below in this section).

o YES - always (QSum), if logic true (Data):
This selection enables Auto-Print to always print the Quick Summary file
but selectively print new COMTRADE files based on the Auto Email,
Auto Call Master and Auto Print Decision Logic Boolean equation in
the WinDFR® configuration (see below in this section).

: Printing Format

This button displays the Format All Wave Printing window (Figure 4-68) and is
used to configure the WinDFR® default printing format.

Format ALl Wave Printing

Analog Channel Format

|YScaIe Optimized [peak]

Print Channels
All -

YS cale Optimized [unitdcm]

S zale = Channel Full Scale [unitdcm)
v5cale = zer Selected Scale [unit/cm]

Print D ata B ange
All -

HChannels/Page : lF

Digital Channel Format
Panel Size - |2_E|°/°|."Page

Sequence of Events/Triggers [Line on Abrarmal)

Font Size Global Contral: ’W Font Size Title Contrpl: ’ﬁ Annotation Test Size: 070

oK

ATrggers [Line on Abnormall
Sequence of Eventz/Trigaers [Ling an Marmal]
All Eventz/Triggers [Line on Abhormal]

All Eventz/Trggers [Line on Mormal]

Sequence of Events

Figure 4-68 Format All Wave Printing

= Analog Channel Format
This drop-down list is used to select the default Y-scale settings
for analog waveforms being printed.

1 YScale Optimized (peak)
This selection optimizes the height of each waveform to
fill its allocated printable area. The height allocated on the
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page for each waveform is determined by the
#Channels/Page setting. This makes very small
waveforms more visible.

The Y-scale reference is the peak magnitude value for
each printed waveform (Figure 4-69).

A1 anakegEChanndl |

Y-SCALE REFEREMCE
[PEAK %aLLE]

\J'l“l EdEk ik

b

Figure 4-69 Y-Scale — Optimized — Peak — Sample Printout

1 YScale Optimized (unit/cm)
This selection optimizes the height of each waveform to
its allocated printable area. The height allocated on the
page for each waveform is determined by the
#Channels/Page setting. This makes very small
waveforms more visible.

The appearance of the waveforms is the same as YScale
Optimized (peak). However, the Y-scale reference is set
to unit/cm rather than peak (Figure 4-70). The signal
value can be determined by measuring the waveform
height on the printout and multiplying the measurement
by the Y-scale reference.
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CHAMMEL
DESCRIPTOR

A1 -AnalogC hannel1

: REFERERCE

JPERE= PER
CEMTIMETER

A

Figure 4-70 Y-Scale — Optimized — Unit/Centimeter — Sample Printout

1 YScale = Channel Full Scale (unit/cm)
This selection sets the Y-scale to the Analog Channel Full

Scale value entered in the Calibration Record (Section
4.2).

The Y-scale reference is set to unit/cm. The signal value
can be determined by measuring the waveform height on
the printout and multiplying the measurement by the Y-
scale reference (Figure 4-71).

CHAMREL
DESCRIFTOR

A1 :nalogC hanngl 1

LE REFEREMCE
PERES PER:
MTIMETER]

f
el -
|

Figure 4-71 Y-Scale — Channel Full-Scale — Unit/Centimeter — Sample Printout
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1 YScale = User Selected Scale (unit/cm)
This selection sets the Y-scale height for each waveform
to the value entered in the YScale V or A field (Figure 4-
72).

Analog Channel Format
YS5cale = Uzer Selected Scale [unitcm) ﬂ YScale 00002500 Woor

Figure 4-72 User Selected Y-Scale

The Y-scale reference is set to unit/cm. The signal value
can be determined by measuring the waveform height on
the printout and multiplying the measurement by the Y-
scale reference (Figure 4-73).

Figure 4-73 Y-Scale - User Selected — Unit/Centimeter — Sample
Printout

= Print Channels
This drop-down list is used to select the default settings for analog
waveforms being printed (Figure 4-68). The default settings define
user printout preferences. These preferences are applied to
automatic and manual printouts, and are the starting point for print
previews.

The default can only be set to All channels which prints all
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waveforms for the DME record being printed. This setting can
only be changed during a print preview (Figure 2-2).

= Print Data Range
This drop-down list (Figure 4-68) displays selections to choose
from All or Selected data range to be printed. The default setting
is All and this setting may be changed only during a print preview
of waveforms.

= #Channels/Page
This field is used to select the number of analog channel
waveforms to be printed on each page. Valid channels-per-page
settings range from 1 to 99.

= Digital Channel Format
The following drop-down list (Figure 4-68) is used to select the
default format setting for the digital traces being printed:

1 Sequence of Events/Triggers (Line on Abnormal)
This selection prints only the digital events and analog
triggers which were abnormal during the DME record to
be printed. A solid line will be printed to display the
Abnormal period for each event or trigger. Absence of
the solid line along the same x-axis indicates the Normal
period for the event or trigger. The lines will be printed
from top to bottom in the sequence they became
abnormal. The color of the solid line will match the color
of the descriptor for the event or trigger. See example
printout in Figure 4-74.

P-LIME

(ABNORMAL) (NORMAL)

DighalPant Lini on nanmed

| | I | I | |
183 156 528 100 a7 1045 1217 1189 1562
Time {ms)

i
4

,
Ll e
.52 I
= ]

w=alidold

T

SImgm = =

Figure 4-74 Sequence of Events/Triggers — Line on Abnormal —

Sample Printout
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"1 Sequence of Events/Triggers (Line on Normal)
This selection prints only the digital events and analog
triggers which were abnormal during the DME record to
be printed. A solid line will be printed to display the
Normal period for each event or trigger. Absence of the
solid line along the same x-axis indicates the Abnormal
period for the event or trigger. The lines will be printed
from top to bottom in the sequence they became
abnormal. The color of the solid line will match the color
of the descriptor for the event or trigger. See example
printout in Figure 4-75.

MC-LIME LIME
[ ABNORMAL) [HORMALY
e

DiigtalPan ¢t Ling on Harmal

Tt T
(=
1

= (1 L L e v . e e o=
1w o &
=

| | | | | I | | | |
I 183 356 528 700 513 1045 1217 1389 1562
Time (ms)

Figure 4-75 Sequence of Events/Triggers — Line on Normal — Sample
Printout

1 All Events/Triggers (Line on Abnormal)
This selection will print All digital events and analog
triggers, allocating space for 32 digital events and 8
analog triggers on each page. A solid line will be printed
to display the Abnormal period for of each digital event
or analog trigger. Absence of the solid line along the
same x-axis indicates the Normal period for each digital
event or analog trigger. The color of the solid line will
match the color of the descriptor for the event or trigger.
See example printout in Figure 4-76.

188



PAMEL

DESCRIPTOR

DighalPan gt Ling an ~narmal

(ABNORMAL)

UTILITY SYSTEMS INC

LIME M-LIME
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328 100 813

Time (ms)
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Figure 4-76 All Events/Triggers — Line on Abnormal — Sample

PAr EL
DESCRIPTOR

Printout

1 All Events/Triggers (Line on Normal)
This selection will print All digital events and analog
triggers, allocating space for 32 digital events and 8
analog triggers on each page. A solid line will be printed
to display the Normal period for of each digital event or
analog trigger. Absence of the solid line along the same
x-axis indicates the Abnormal period for each digital
event or analog trigger. The color of the solid line will
match the color of the descriptor for the event or trigger.
See example printout in Figure 4-77.

LIME
(NORMAL)

MO-LIME
(ABNORMAL)

CgtalPank Line on MNormal

| ] |

— | !
| ! |
1389

| | |
700 813 1045
Time (ms)

528 1217 1562

En

1

Figure 4-77 All Events/Triggers — Line on Normal — Sample Printout

189




SIRK

UTILITY SYSTEMS INC

Panel Size

This field is used to define the default panel height (in percent of
printout page height) for the digital events and analog triggers
panel. The values are adjustable in steps of 10% from 10% to
90%.

Font Size Controls

1 Font Size Global Control
This field is used to assign the default font size which will
be applied globally to text characters on the printout.

1 Font Size Title Control
This field is used to assign the default font size which will
be applied specifically to title characters on the printout.

1 Annotation Text Size
This field is used to assign the default font size which will
be applied specifically to annotation characters on the
printout.

e Auto Email, Auto Call Master and Auto Print Decision Logic
This logic (see Table 4-78 and following examples) is a Boolean equation of
analog triggers and digital events and determines whether an Auto-Email, Auto-
Call, or Auto-Print action should be carried out, based on which triggers and
events were abnormal during each record. This field is used by the DME system to
select priority DME records to be processed by the Auto E-mail, Call or Print

functions.

If this field is left empty the decision logic is interpreted as True and the Auto E-
mail, Call and Print functions will be performed on every DME record.

Line group logic statements are limited to 200 characters. Spaces are legal
characters and are ignored, but they count towards the 200 character limit.

Boolean Operators

Logic Description

&, *, AND AND function

|, +, OR OR function

t1,12, 13, etc Triggers

el,e2,e3, etc Events

0 (zero) False, will never pass logic filter
1 True, will always pass logic filter
Nothing (blank) True, will always pass logic filter
Parentheses () Groups logic

Spaces Spaces are ignored by the logic

Table 4-78 Fault Line Decision Logic
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Examples:
Below are three different syntax samples for the same equation.

(TA[T2[T3[T4|T8[T5[T6|T7) & ((E4 | E5) & E11)
(T1+T2+T3+T4+T8+T5+T6+T7) * ((E4 + E5) * E11)

(T1 OR T2 OR T3 OR T4 OR T8 OR T5 OR T6 OR T7) AND ((E4 OR E5) AND E11)

e This parameter allows a user to setup a Boolean logic equation that determines if
Auto Call and Auto Print should be carried out, based on which triggers or events
are activated. If nothing is entered in this box, the Auto Call Master and Auto
Print parameters determine whether a call or printout is made. If an equation
(Table 4-79) is entered in this box and the Auto Call Master or Auto Print
parameter is No, no calling or printing is done.

Symbol or Entry Logic Description

& * AND AND function

|,+ OR OR function

t1, 12, 13, etc Triggers

el,e2,e3, etc Events

0 (zero) False, will never pass logic filter
1 True, will always pass logic filter
Nothing (blank) True, will always pass logic filter

Table 4-79 Auto Call and Auto Print Decision Logic

e [Auto Email
Check this box to enable the DME system to send an automatic E-mail to all
addresses saved in the Recipients field of the E-mail settings screen. The
message contains fault summary information of DME records received during
Auto-call and Auto-Polling sessions.

/ Note: An Ethernet connection is required in order for the DME system to send an E-mail.

o E-mail Settings
This selection displays the Send E-mail window (Figure 4-80). From this
window E-mail settings can be customized to define what information is to
be sent automatically and to whom. This window can also be used to send
an E-mail message manually. The DME system must have an
SMTP/POP3 E-mail account and connectivity in order to use the E-mail
feature.
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Figure 4-80 Send E-mail

_+ e | Add:
Click the Add button to display the Add window. Use this window
to add an E-mail address to the Recipients drop-down list.

= Xoeee | Delete:
To delete an E-mail address, select one from the Recipients
drop-down list and click the Delete button.

= From:
This field is used to enter or revise the E-mail address of the
master station.

= The Settings screen tab (Figure 4-80) allows user access to the
Limitations settings and Email Server settings listed below:

71 Limitations
Max. #Email/hr:
This setting limits the number of messages that can be
sent automatically in a single 60 minute period.
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#Emails sent this hour
This field displays the number of E-mail messages sent in
the current hour.

MSend if LogF True

Check this box to apply the Auto Call, Auto Email, and
Auto Print decision logic to E-mail messages. E-mail
messages will only be sent if this logic is true.

1 E-mail Server
User ID:
This field is used to enter the User ID for the master
station E-mail account.

Password:

This field is used to enter the User Password for the
master station E-mail account. If no password is required
by the mail server, this field may be left blank.

Mail Server (SMTP):
This field is used to enter the IP address of the SMTP
Mail Server.

MAuthentication Req’d:
This check box allow users to enable authentication, if
required by the SMTP Mail Server.

Port:
This field allows users to enter the port number of the [P
address being used for E-mail message transport.

= The Message screen tab (Figure 4-80) is used to send a test E-
mail message to the addresses in the Recipients list.

1 Subject:
The Subject field is used to enter a subject for the E-mail
message being created manually.

/ Note: The subject field of E-mail messages automatically sent by the DME system is
populated with the Remote ID number and Station Name.

"1 Message field:

This field is used to enter the body of an E-mail message
being sent manually.
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/ Note: The body of an E-mail message initiated by a new DME record will be populated

automatically with Quick Summary and Distance-to-Fault information. Lightning
Data Correlation results are also included if this option was purchased.

] _izsend | Send:
When the Recipients list, Subject field, and Message
field have been completed, send the message by clicking
the Send button.

= _© b | The Apply button is used to save Settings entered
within the Send E-mail window.

. ﬂ The Exit button is used to close the Send E-mail
window.

e [Auto Print SER Reports on Receipt Printer (LPT1)
This checkbox is used to route the Sequence of Events Report to an receipt
printer. Each time an SER point changes state a new line is added to the SER
Report. The information printed on the SER Report is also displayed on the SER
Data screen (Section 3.3).

e #Rings
This field sets the number of telephone rings to wait before the modem answers
an incoming call.

o MammFhosli | pioster Phone list

Selecting this button displays the Master Phone List window. This window is used
to configure the communication medium and enter the phone number, IP_address,
or Master ID (Figure 4-81) for the selected DME system to call USIMaster®.

Master: Phone List

Mew Master D

From drop-down list,

select type of medium to

he added
Enter phone number

: or IP address here and click Add
(Mew Phonett _

New IP Addr :
Mew b aster 1D

Figure 4-81 Phone and Network — Select Communication Medium
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For communication via dial-up modem, Ethernet (LAN/WAN), or Master
ID, enter the phone number, IP Address, or Master ID into the text box
directly to the right of the drop-down list (Figure 4-81), then click the

Add button.

After adding the phone number, IP Address, or Master ID the Master
Password window opens requesting the logon password of the
USIMaster®. Enter the password exactly as assigned in the Master
Configuration set in the Master System Configuration (see Section 4.1.2)
or leave blank if no password has been assigned. The factory default is

No Password Assigned to the USIMaster®. Click 9% | OK then click
_© === | Save (Figure 4-82).

Master: Phone List

| Mew Phonett

hla1 7F-84.2-3000:Fwd= Delete

@ Save | ﬂ Eancel|

o ||317-842-3000 Add

Master Password [‘S__<|

Enter M aster Pagsword:

0k | Cancel

o

Figure 4-82 Master Phone List - Enter Password

New Phone#:

This selection is used when communication from the DME system to
USIMaster® will be via modem. Choose New Phone# from the drop-down
list (Figure 4-83) and enter the dial-up phone number of the USIMaster®.
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Master: Phone List

|Mew Phorett || 317-842-9000 Add

) (P31 7-842-8000:Pwd= Delete

6 Save | g Eanu:el|

Figure 4-83 Master Phone List — Enter New Phone Number

o New IP Addr:
This selection is used when communication from the DME system to

USIMaster® will be via Ethernet (LAN/WAN). Choose New IP Addr from
the drop-down list (Figure 4-84) and enter the IP Address of the
USIMaster®.

Master: Phone List

[Mew IPAddr  »|[195.1.1.81 Add

v Delete

Figure 4-84 Master Phone List — Enter New IP Address

o New Master ID:
This selection is used when communication from the DME system to
USIMaster®will be via Master ID. Choose New Master ID from the drop-
down list (Figure 4-85) and enter the Master ID of the USIMaster®as it is

entered in the Master Configuration (Figure 4-3).
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Master: Phone List

| Mew Magter 1D j|h’|aster1 Add

Delete

“1) Save sl Cancel
O soe | carcs

Figure 4-85 Master Phone List — Enter New Master ID

__Pewod | password

This button is used to assign a communication password to the DME system.
Clicking this button displays the WinDFR® Password window (Figure 4-86) used to
enter the password for the selected DME system.

Password P§|

WinDFR Paszward:

|Enter pazzwiord here

] | Cancel

Figure 4-86 WinDFR Configuration — WinDFR Password Window

MUse RFL Switch

This checkbox enables the feature to configure communications via an RFL 9660
digital switch on the DME. When this box is checked, the RFL selections are
displayed in the WinDFR® Communication menu. When this box is not checked,
these selections are not displayed in the WinDFR® Communication menu.

Memory Watch Tab (Show/Hide)

This button is used to show or hide the Memory Options tab on the WinDFR®
configuration screen. This screen is hidden by default. When this tab is displayed,
the Program Memory Level Options can be modified (Figure 4-94).

4.4.2 WinDFR® Configuration Screen — File Paths/Time Zone

The File Paths/Time Zone screen tab is used to assign the following settings (Figure 4-87).

197



UTILITY SYSTEMS INC

WinDFR System@ onfiguration (File: C:WSIMasterA\WDFRO3.inf)

Tranzient Reconding Archive and Backup Paths
Aachive Path |D: WCombtrade Data Filez\\R 01 -Single Shat CT Test

¥ Backup: |D:

Twpes of records to automatically backup

[~ Quick Summary [~ Long Term Oscillography | W Owenwite Obd Transient and LT Record

[T Transient Records [~ Laong Temn RMS

[~ Sequence of Events Data Diisk Alsarn Oro if Below (001024 MBytes
Remote Paths

Rermote Setup: |I:I:"..Selup

Remote Data; |D:"=Hi3tu|y

Fsiilt Recordet Timezons

|[Gh'[T- 5:00] Eastem [v Auta DST

[GHT- 5:00] Eastern

= ] [GMT- E:00) Central i
O see > I e T
[GMT- 8:00] Pacific
[GMT-9:00) Alazka
[GMT-10:00] Hawaii
[GMT-11:00] Samoa
[GMT-12:000 1DL West bl

Figure 4-87 WinDFR® Configuration Screen — File Paths/Time Zone Tab

e Archive Path
This path displays the location where the Transient and Long Term fault records
and the Sequence of Events data files are stored on the DME system (Figure 4-
87). The Transient and Long Term records are stored in COMTRADE format. The
default path is D:\Comtrade Data Files.

A Caution: Modifying the Archive path could cause the DME system to malfunction or go
offline. If this path is to be changed, take care to ensure that the new path
actually exists on the selected DME system.

e [Back-Up
This checkbox is used to enable the automatic data backup function on the DME
system. When this box is checked the Types of records to automatically
backup fields are activated.
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Back-Up Path
This path displays the location where data selected in the Types of records to
automatically backup fields will be copied.

Types of records to backup automatically
Click on one or more of the following checkboxes to select types for automatic
backup:

o [MQuick Summary:
Checking this box will cause the DME system to store a copy of the Quick

Summary into the Backup Path each time this file is updated.

o MLong Term Oscillography:
Checking this box will cause the DME system to store a copy of each
Long Term Oscillography file into the Backup Path.

o MTransient Records:
Checking this box will cause the DME system to store a copy of each
Transient (DFR) record into the Backup Path.

o [MLong Term RMS:
Checking this box will cause the DME system to store a copy of each
Long Term RMS file into the Backup Path.

o [MSequence of Events Data:
Checking this box will cause the DME system to store a copy of each SER
data file into the Backup Path.

MOverwrite Old Transient and LT Record checkbox

This check box is used to enable the DME system to overwrite the oldest
Transient and Long Term fault records from the Archive path. The files are
deleted in afirst in, first out (FIFO) basis when the Archive disk free space is at
100MB above the Disk Alarm On setting.

A Caution: Data files which have been overwritten are permanently deleted and can not

be recovered.

Disk Alarm On if Below xxxxxx Mbytes

This setting is used to assign both the activation point for the Disk Full Alarm, and
the start level to begin overwriting the oldest Transient and Long Term fault data.
The field is a numeric entry in megabytes. When the free space on the archive
drive is less than this value, the DISK alarm output relay will be picked up and the
DISK FULL LED on the DME system front panel will be illuminated. The default
setting is 1024 MB (the equivalent of one gigabyte).
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Remote Setup Path

This field displays the location where the Calibration Record is stored. This path is
also where to store trace files and command files. The Remote program monitors
the Setup folder for commands it should execute or records it should update.

Remote Data Path

This field displays the location where WinDFR® polls for new Transient and Long
Term fault records and Sequence of Events data. WinDFR®takes these files and
executes post-process actions such as adding fault summary information,
calculating Distance-to-Fault, executing the Decision Logic.

After completing these post-processes, the finalized DME record is stored in the
Archive path and the original files from the Remote Data path are deleted.

A Caution: Modifying the Remote Setup or Remote Data paths could cause the DME

/m:

system to malfunction or go offline. If this path is to be changed, take care to
ensure that the new path actually exists on the selected DME system.

Fault Recorder Timezone
This drop-down list (Figure 4-88) is used to select the time zone for the DME
system location.

WinDFR Systcnlonﬁguration (File: C:\USIMaster\WDFRO3.inf)
General File PathY/Time Zone | Continuous Recording |

Fault Recocder Timezone

v Auto DST

(GMT-11:00) Samoa
(GMT-12.00) IDL West ¥

Figure 4-88 Fault Recorder Time Zone Menu

MAuto DST checkbox
This checkbox (Figure 4-88) is used to indicate whether or not the DME system
clock recognizes automatic Daylight Saving Time (DST) changeovers.

This setting is used by USIMaster® when the Lightning Data Correlation software
option is being used. The timestamps for lightning strike data are stored in GMT.
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This setting is used by the Lightning Data Correlation feature to convert the DME
record trigger time back to GMT.
4.4.3 WinDFR® Configuration Screen — Continuous Recording

The Continuous Recording screen tab is used to assign the following settings (Figure 4-
89).

WinDI R System Configurathon Ik 2 15 I ber VTR RO 3 il )
Gearwral | Fil PathaTima Zorey  Contirmous Fiacondng | Memony Dptions |
Covtsnanit Foocistny Charvsti
AMS [ Fepgord
Fong ™ Record
Phace ™ Becod i
Oeelogaphy [ [Fosgond M Backup
Seftrg b Conbraca Flecoedeg
. Mote 1: The Arches o Bachug S for Canbuous D esllograshy s
Drogen b Rscoet |10 fnded 126 Sy manrwm

Driae by Blachongs n :I'E -

I Bag

SETTIMGS
Aechovs otk [0 Corsiruans) COMTINUGLS
Backup Pty [0\ Cortrusun Diata Backegs

Ulpee Dhafined Fath [0 i et

FloSioe  [100 M5 Mo bo b sptirwesd by Masten Slation

Drvrve Infommation
Foa arrwtes s -

tucheee Space Flegarsd

Badiup Space Regured L M

fuchive Diwve Sioe 1600
Aichred Disva Fros 255140
Baciup [ove e Foalel)
Bk Darve Fise TS0 ME

Contiras fucheve Duws Soe | 20600 M3
Conbris Sadhees Disve Fres | 25614 0 ME

Ei S S-I Carael

Figure 4-89 WinDFR® Configuration Screen — Continuous Recording Tab

e Continuous Recording Channels
This section (Figure 4-90) is used to enable Continuous Recording and Backup
functions and to set the recording rate of calculated RMS, Frequency, and Phase

values.

Continuous Recording Channelz

RMS ™ Record [ Backup 1Sample / |1 Cycles
Freq ™ Record [ Backup | AddlFiltering 15ample / |1 Cycles
FPhase [~ Record [~ Backup 1 Sample / |'|_E_I,u:|es

Oscilography [ Record [ Backup

Figure 4-90 Continuous Recording - Channels
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o RMS:
These settings control the continuous recording of RMS values.

=  [Record
This checkbox enables the recording of continuous RMS
recording values on all analog input channels.

= [IBackup
This checkbox enables the automatic backup of continuous RMS
recording values on all analog input channels.

= 1Sample / XX cycles
This field selects the recording rate of continuous RMS recording
values on all analog channels. This field also controls the window
size and step size used for the RMS calculation.

/ Note: RMS values are calculated by the DME system using a sliding window of Long

Term data samples. The window size is determined by the number of cycles
entered in the RMS 1 Sample / XX cycles field. This number of cycles entered is
also equal to the number of cycles of old data which will slide out and new data
which will slide in for each calculation.

o Freq:
These settings control the continuous recording of Frequency values.

= [Record
This checkbox enables the recording of continuous Frequency
recording values on all analog input channels.

= [IBackup
This checkbox enables the automatic backup of continuous
Frequency recording values on all analog input channels.

» [Add Filtering

= 1Sample / XX cycles
This field selects the recording rate of continuous Frequency
recording values on all analog channels.

/ Note: Frequency values are calculated by the DME system.

o Phase:
These settings control the continuous recording of Phase angle values.
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= [ Record
This checkbox enables the recording of continuous Phase angle
recording values on all analog input channels.

= [ Backup
This checkbox enables the automatic backup of continuous
Phase angle recording values on all analog input channels.

= 1Sample / XX cycles
This field selects the recording rate of continuous Phase angle
recording values on all analog channels.

Phase values are calculated by the DME system.

o Oscillography:
These settings control the continuous recording of Oscillography samples.

= [ Record
This checkbox enables the recording of continuous Oscillography
samples on all analog input channels.

= [ Backup
This checkbox enables the automatic backup of continuous
Oscillography samples on all analog input channels.

The continuous oscillography samples are recorded at the same rate as the Long

Term recording sample frequency. These data samples are used to calculate the
RMS, Frequency, and Phase values.

Settings for Continuous Recording

This section (Figure 4-91) is used to configure the continuous recording storage
period, to configure the location on the DME system where the continuous data is
to be stored, and to set the file size limit when the data is stored into COMTRADE.
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Settingz for Continuous Fecording

Mate 1: The Archive or Backup days for Contiuous Dzcillography is
Days ta Recaord: 10 lirmited to & days masimum.

Davs to Backuo: 3 Mate 2 & daot in Continuous Archive Path refers to Archive Path and
ays 1o backup. a dat in Continuous Backup Path refers to Continuous Archive Path.

Archive Path: |D:'\Eu:untinuu:uus [rata Files

Backup Path: |I:'~.E|:|ntinucuus Drata Backup

IJzer Defined Path: |D:'xL|ser defined

File Size: 100 MB Maximur to be retrieved by Master Station

/M:

/M:

Figure 4-91 Continuous Recording — Settings

o Days to Record:
This field is used to enter the number of days continuous data is to be

stored in the continuous Archive Path. A maximum of 91 days is allowed
for RMS, Frequency and Phase.

o Days to Backup:
This field is used to enter the number of days continuous data is to be

stored in the continuous Backup Path. A maximum of 91 days is allowed
for RMS, Frequency and Phase.

Recording and backup of continuous Oscillography is limited to 6 days maximum.

o Archive Path:
This directory path specifies the location where Continuous Recording
values will be stored on the DME system.

o Backup Path:
This directory path specifies the location where Continuous Recording

values will be copied to on the DME system when the backup checkbox
(Figure 4-90) is selected.

The continuous Backup Path must be set to a different drive from the Archive

Path to enable the Backup checkboxes. When a Backup checkbox is selected, the
total amount of available continuous data will be equal to the sum of the Days to
Record and Days to Backup settings.

o User Defined Path:
This directory path specifies a location where Continuous Recording
values can be copied when the Schedule Continuous Backup feature is
used (Figure 2-45).
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o File Size XX Maximum to be retrieved by Master Station:

This field is used to set the maximum continuous COMTRADE data file
size. This value can be adjusted from 1.2MB to 100MB.

When Continuous Data is selected, the data is saved in a single
COMTRADE formatted data file with the exception that the data file size is
extended to the number entered here.

COMTRADE format as specified in the standard limits the size of a data
file to 1.2MB. Without this feature, if the amount of data being saved is
greater than 1.2MB, multiple data files must be created, each limited to
1.2MB in size. Since the DME system contains several days of continuous
data, retaining the COMTRADE standard could easily create numerous
1.2MB data files.

Drive Information

This section (Figure 4-92) displays calculated disk storage requirements based on
the selections made in the Continuous Recording Channels and Settings for
Continuous Recording sections.

Drrive | nfarmation

Parammeter |‘Jalue | .
Archive Space Required 0.0MB

Backup Space Required 0.0kB

Archive Dnve Size 28160.0 MB

Archive Drive Free 26614.0 MB

Backup Drive Size 23 e0.0MB

Backup Dnve Free 206614.0 MB
Continuous Archive Drive Size 281600 MB
Continuous Archive Drive Free  256614.0 MB v

Figure 4-92 Continuous Recording — Drive Information

o

o

Archive Space Required:

This value displays the calculated disk space required based on the
recording selections made in the Continuous Recording Channels section
(Figure 4-90).

Backup Space Required:

This value displays the calculated disk space required based on the
Backup selections made in the Continuous Recording Channels section
(Figure 4-90).

Archive Drive Size:
This value displays the size of the continuous recording archive drive.
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o Archive Drive Free:
This value displays the available free space on the continuous recording
archive drive.

o Backup Drive Size:
This value displays the size of the continuous recording backup drive.

o Backup Drive Free:
This value displays the available free space on the continuous recording
backup drive.

o Continuous Archive Drive Size:
This value displays the size of the continuous recording archive drive.

o Continuous Archive Drive Free:
This value displays the available free space on the continuous recording
archive drive.

4.4.4 WinDFR® Configuration Screen — Memory Options

The contents of the WinDFR® Configuration — Memory Options Tab screen (Figure 4-
93) are outlined below:

WinDFR System Configuration (File: C:WSIMaste r'-'ll'l'l?ﬂlinf]

Program Memory Level Dptions

Condition Action

1 Fhysical Memony dicps below |5 kS |Heb-un|: System

Il Page Fle Memore diops betow (10 % |Rlestat 'WinDFR Program

IFWirtual Memony diops belowe |10 % Mo Action
! FAeboot System

Do a memory check, per [11-qu -

Restart WinDFR Proaram
Heboot Systern

F & modem it uzed] Check Modem per |24 Hours ‘TJ

)

) save %] Concel Mewver

2 Hours

30 Minutes F Hours
1 Hour 4 Hours
E Hours E Hours

12 Hours 12 Hours

24 Hourg b’

Figure 4-93 WinDFR® Configuration Screen — Memory Options Tab
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/ Note:  This screen is visible only after the Memory Watch Tab Show button (Figure 4-63)
has been selected. When selected, this button toggles between ﬂ] Show
and _# "% | Hide This screen is hidden by default.

A Caution: Modifying these settings could cause the DME system to become unstable or

even malfunction.

Program Memory Level Options

WinDFR® has a memory watch-dog which monitors the DME system memory
usage. It initiates the selected action if the available memory level drops below the
specified limit to free up committed memory.

o

If Physical Memory drops below xx%

This field is used to enter the minimum level in percentage for available
Physical Memory before the selected action (Figure 4-93) will be taken.
The default action is Reboot System.

If Page File Memory drops below xx%

This field is used to enter the minimum level in percentage for available
Page File Memory before the selected action (Figure 4-93) will be taken.
The default action is Restart WinDFR Program.

If Virtual Memory drops below xx%

This field is used to enter the minimum level in percentage for available
Virtual Memory before the selected action (Figure 4-93) will be taken. The
default action is No Action.

Action:
The following actions may be selected for each of the above conditions.

= No Action
This selection will cause No Action to be taken when the limit
condition is reached.

= Restart WinDFR® Program
This selection will restart WinDFR®when the limit condition is
reached.

= Reboot System
This selection will reboot the DME system when the limit condition
is reached.

o Do a memory check per:

This drop-down list (Figure 4-93) is used to select the memory check time
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interval. A message is recorded into the WinDFRC trace file to log the
available levels of Physical Memory, Page File Memory, and Virtual
Memory when this time limit is reached. The default check interval is one
(01) hour.

(If a modem is used) Check Modem per:

This drop-down list (Figure 4-93) is used to select the time interval for
WinDFRC to verify that the dial-up modem device is responding. Default
check interval is 24 hours.
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Section 5: GRAPHIC SIGNAL PROCESSING

The Graphic Signal Processing (GSP) window provides tools to view and analyze
COMTRADE formatted Transient, Long-Term (Swing), and Continuous (Disturbance) data
files from any origin. The GSP window can be used to perform Single-Ended or Double-
Ended data analysis. This window consists of the GSP Header, Channel Description
column, Analog Graph panel, Digital Graph panel, and Measurements column (Figure 5-1).
The GSP window may be opened for Single-Ended analysis in one of four ways:

/m:

From the History Data screen, double-click on a data record listed in the table.
The GSP window opens and displays the data for the selected fault.

From the History Data screen, right-click on a data record listed in the table. In
the pop-up menu, select Graph Signal Processing of RxxxxFyyyy,(Figure 3-9).
The GSP window opens and displays the data for the selected fault.

Click on the - Open Graphic Analysis button (Figure 2-52). The GSP window
opens and displays the data for the selected fault.

From the Tools menu, select Show Graphic Signal Processing Window (Figure
2-34). The GSP window opens with no fault data displayed. COMTRADE data files
may be opened by selecting Open Data from the File menu (Section 5.2.1).

If using computer with multiple displays, the GSP window can be dragged to the

second display, resulting in the USIMaster® screen displayed on one display and
the GSP window on the other.
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CHAMMEL MUMBER

DIGITAL GRAFH PAMEL

Figure 5-1 Graphic Signal Processing (GSP) Window

5.1 GSP Window — Menus and Screen Tabs

The GSP Menu bar contains the File, Graph, Analysis, Window, and Help menus (Figure 5-2).

= Graphic Signal Processing
..-' Graph Ansyss Window MHeb%e,

%oy,  Groph | Gragh Setp | o
Ta. ans®
'E'n!?fbnpu.....---- Zoom Controls i —
Fault : | ROGFO0E0 . US| Moded 2002 DME &) Cick on gragh and diag —
Foult Time : (5/27/2010-20.07.43 347500 2 x
Length : 090155 RData: 4320 ,—‘——J
Sequential Plot Q undo |

Figure 5-2 GSP Menus

5.1.1 File Menu

The following selections are available on the File menu (Figure 5-3) of the Graphic Signal
Processing (GSP) Window header (Figure 5-2):
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Cipen Data 1
—
Cpen Data 2
Only Channels on Screen
= Graphic Signal Processing _ p SveOdtalfs... b q Only Channels on Screen
= = > SaveData2 As... ¢ [—™
Z 8 Graph Analysis  Window H Create a Copy of Fault
Open Data ¥ Open Line-Group 1
Save Data As ... L3 | Open Line-Growp 2
Hpen Line-Group ' ] Edit Line-Group 1
Edit Line-Group * Edit: Lire=-Group 2
Update Graph
Hide Quick Formatting Panel Previews
Printer Setup PRk ...
Print Screen ' Freview  AR+P
Prink Graph ¢ ® Erint
Print £l Waveforrms ¥ Export ...
Expork Graph Analog Data ...
Freview 1
Exit ———————— Frink 1 ...
Praviaw 2
Frint 2 ...
Figure 5-3 File Menu
e Open Data

This selection is used to open COMTRADE data files of any origin for analysis.

o Open Data 1:
This selection displays the Open End-1 Data File window (Figure 5-4).
This window is used to browse to the COMTRADE data file to be opened
for analysis.

o Open Data 2:
This selection displays the Open End-2 Data File window (Figure 5-4).

This window is used to browse to the COMTRADE data file to be opened
for Double-Ended analysis (Section 5-9).
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Open End-2 Data File
Lodtit|:\Mmeds j - B cF B~
'__J My Pictures

Recent

Deskiop
Al
My Documents
My Compuster

Hymk File name: [ 3 | Dpen |

Files of lype: | Data Fies [ d)

Figure 5-4 Open Data File Window

= Merge to existing graph?
If a COMTRADE file is already displayed by the Graphic Signal
Processing window when another file is selected to be opened,
this dialog box will display (Figure 5-5).

Merge to existing graph?

Yes NO

Figure 5-5 Merqge to existing graph?

Selecting No closes the displayed data file and then opens and displays the new data.

/M:

Selecting Yes appends the displayed data file end-to-end to the data file being
opened. The merged data is then displayed.

If the data records overlap in time, there will be a consistent stream of sampled
data displayed. If there is a time gap between the data files, null data will be
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inserted to fill the void. Time length of the merged data is equal to the total time
span of the individual data files.

There are no restrictions on the length of data being merged together. When

records being merged together have long time lapses between them resulting in
several seconds or even minutes of null data being inserted, the displayed
waveform data will be very large. Consequently, both the merging process and the
analysis in Graphic Signal Processing can be very slow.

Save Data As

This selection is used to save the displayed waveforms as a COMTRADE data file.
This selection displays the Save End-1/End-2 Data File As window. This window is
used to browse to the location for the file to be stored, and to select binary or
ASCII format.

o Save Data 1 As — Only Channels on Screen:
This selection creates a COMTRADE data file containing only the End-1
waveforms that are displayed on the Graphic Signal Processing window.

o Save Data 1 As — Create a Copy of Fault:
This selection creates a copy of the entire End-1 COMTRADE data file
opened by the Graphic Signal Processing window. This selection also
allows the data file to be converted from binary to ASCII format, or vice
versa.

o Save Data 2 As — Only Channels on Screen:
This selection creates a COMTRADE data file containing only the End-2
waveforms that are displayed on the Graphic Signal Processing window.

o Save Data 2 As — Create a Copy of Fault:
This selection creates a copy of the entire End-2 COMTRADE data file
opened by the Graphic Signal Processing window. This selection also
allows the data file to be converted from binary to ASCII format, or vice
versa.
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Save End-2 Data File As

/Mi

R: Save in: | L} My Documents j t5 B3~
__J )My Pictures
[ Recent
i |
. Dreskbop
My D
L -";
4| M Pt
My E i Docume
My C
M v Computer
A -
My Network  File name: I = Save
Places
Savesstpe  |DataFiles in Binay ['.d'1 = Cancel I
[Data Fibes in Binary [~.d”
Data Files in ASCI [".d7]
Figure 5-6 Save Data File As Window
e Open Line Group

This selection (Figure 5-7) is used to associate a Line Group record with a
COMTRADE data file that was opened using Open Data from the File menu.

When data files are opened directly from the History Data screen, the Line Group
record for the selected DME is automatically associated with the data file. When a
data file is opened from within the Graphic Signal Processing window, a Line-
Group file can not be automatically associated.

Establishing a Line-Group association is not required unless Graphic Signal
Processing is being used to perform group analysis or to calculate fault location.

o Open Line-Group 1:
This selection displays the Open End-1 Line-Group Record window. This
window is used to browse to the location of the file to be associated with
the End-1 COMTRADE file.
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o Open Line-Group 2:
This selection displays the Open End-2 Line-Group Record window. This
window is used to browse to the location of the file to be associated with
the End-2 COMTRADE file.

Open End-1 Line-Group File

Open End-2 Line-Group File
Look inc | 3 USIMaster ~ ~BckE
i JComtrade Data Fles
! J ) Conkinuous Data Fles
L Recent (JData Querey URL
D =2 L Ughtring Info File
B C)Ughtring Info Path
’ L) Settings
Desktop  “yorricture Info Path
My D “$RO3Unes. inf
J “HR06Lines.inf
R ¥
MyD . “$R83Lines inf
] 9
My Computer
My =
1 8§
My Netwotk  File name: | v Open
| s |
Flesoftype:  |Line Group (Lines.in) > Carcel |

Figure 5-7 Open Line-Group File

o Edit Line-Group
This selection displays the Edit Line-Group Record window (Figure 5-8). This
window can be used to view or edit the Line-Group file associated with the End-1
or End-2 COMTRADE file. See Section 4.3 for complete details.

This window is the same as described in Section 4-3 except a Save As button is
displayed. The Save As button is useful when editing a Line-Group record for a
COMTRADE record from a piece of equipment other than a USI DME system.
This allows the Line-Group record to be stored and named in a selected path.

o Edit Line Group 1:
This selection displays Edit Line-Group Record window for the End-1 data
file.

o Edit Line Group 2:
This selection displays Edit Line-Group Record window for the End-2 data
file.
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Figure 5-8 Edit Line-Group Record

e Update Graph
This selection refreshes the Graphic Signal Processing window.

e Hide Quick Formatting Panel
This selection hides the GSP Quick Formatting Panel portion of the header (Figure
5-1). When this panel is hidden, Graphic Signal Processing display modifications
must be made from the Graph Setup screen tab.

If Hide Quick Formatting Panel is selected, this menu item changes to Show
Quick Formatting Panel. This selection restores the Quick Formatting Panel to
the display. For complete details about this panel see Section 5.7.

e Printer Setup
This selection displays the standard Windows™ Print Setup window. This window
is used to select the USIMaster® default printer.

e Print Screen
This selection is used to preview or print the current screen.

e Print Graph

This selection is used to preview, print, or export the graphs currently displayed on
the screen. When Export is selected, the Exporting window displays (Figure 5-9).
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Figure 5-9 Graphic File - Exporting Window
o Export:

This section is used to select the format of the exported information.

Metafile
This format can be sent to the clipboard, or to a file with a .wmf
extension, or to a printer.

BMP
This format is a bitmap that can be sent to the clipboard, or to a
file with a .bmp extension.

Text/Data Only

This format is an ASCI| text that can be sent to the clipboard, or a
file with a .txt or .dat extension. It can be viewed or printed by
using a word processor.

o Export Destination:

Clipboard

Copies the graph to the Windows Clipboard®.

File

Saves the graph to a file in the format selected in the Export

section. Click on Browse to open the Save As window. Then
select the file destination folder, type in the filename, and then
click the Save button to return to the Export window. Click on
Export to save the file.
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= Printer
This selection is used to send the graph to a printer. When this
selection is made, the Export button changes to a Print... button.

o Object Size:
Select the desired parameters for the object size.

e Print All Waveforms
This selection is used to preview and print all the waveforms contained in the
displayed COMTRADE data file.

o Preview 1:
This selection displays the Format All Wave Printing window (Figure 5-
10) which contains the default print settings. These settings can be
modified for the End-1 record being previewed. For complete details about
this window see Section 4.1.2.

Format All Wawve Printing

Analog Channel Format

|YScaIe Optimized [peak)

Prirt Chatitels

all hd ]

Y'Scale Optirized [unitdzm)
Print Data Fange YScale = Channel Full 5 cale [unitdcm]
Al = Y5 cale = Uger Selected Scale [unit/cm]

HChannelz/Page : ’ﬁ

Digital Channel Format
Parel Size ; |2—|]°/°l,.'page

Sequence of Ev

entz/Triggers [Line on Abnarmnal]

Font Size Global Control: lﬁ Fort Size Title Contrpl: ,W Annatation Text Size: | 070

oK

STrigaerz [Line on Abnormall
Sequence of Eventz/Triggers [Line an Mormal]
All Events/Tnggers [Line on Abnormal]

All Events/Triggers [Line on Marmal]

‘Sequence of Events

Figure 5-10 Format All Wave Printing

o Print1...:
This selection is used to Print all the End-1 waveforms of the Analog,
Trigger, and Digital channels. The Format All Wave Printing window
displays the default print preferences assigned in the Master
Configuration. These settings may be modified and previewed prior to

printing (Figure 3-13).

o Preview 2:
This selection displays the Format All Wave Printing window (Figure 5-
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10) which contains the default print settings. These settings can be
modified for the End-2 record being previewed. For complete details about
this window see Section 4.1.2.

o Print2:
This selection is used to Print all the End-2 waveforms of the Analog,
Trigger, and Digital channels. The Format All Wave Printing window
displays the default print preferences assigned in the Master
Configuration. These settings may be modified and previewed prior to
printing (Figure 3-13).

e Export Graph Analog Data
This selection displays the Export Analog Data window (Figure 5-11) which is used
to export the analog waveform data to a comma-delimited spreadsheet file

(filename.csv).

Export Analog Data @
Save in: | ) Exported Analog Data j [ji B
_J |%Sample Export of Analog Data.csy
Recent
€
Dezktop
7

by Documents

@

tdy Computer

fy Metwork File name: | xport of &nalog Data, s j Save |

Places
Save az type: |[E:.:.:e| * cav] ﬂ Cancel

i

Figure 5-11 Export Analog Data Window

o Exit
Closes the Graphic Signal Processing window.

5.1.2 Graph Menu

This selection from the menus listed on the GSP window (Figure 5-2) drops down the
Graph menu (Figure 5-12). Tasks may be selected from this menu.
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Figure 5-12 Graphic Signal Processing — Graph Menu

Zoom Previous
This selection is used to undo the most recent zoom on the graph.

Undo Zoom
This selection is used to undo all zooms reverting to the original graph display
scale.

Cursor Types
Three types of cursors are available:

o Vertical Line:
This selection makes the cursor a vertical line through all waveforms.

o Cross Hair:
This selection makes the cursor with both vertical and horizontal lines.
The horizontal line is active only in the currently selected waveform.
Select a waveform by clicking on its description in the Channel Number
and Description column (Figure 5-1).

o No Cursor:
This selection turns off the cursor. This feature is useful when a printout
without cursor lines is desired.

Zoom Types
Waveforms can be zoomed by holding the left mouse button down and dragging a
box around the area to be enlarged. There are two zoom types:

o Horz Zoom:
This selection is used to zoom the area horizontally by holding the left
mouse button and dragging a box horizontally around the area to be
expanded.
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o Horz plus Vert Zoom:
This selection is used to zoom the area, both horizontally and vertically, by
holding the left mouse button and dragging a box diagonally around the
area to be expanded.

e Y Scales
Visibility of the waveforms can be enhanced by choosing one of the following:

o Constant among panels:
This selection expands panel with the largest waveform to full deflection
and then expands all other panels to the same scale.

o Optimize each panel:
This selection expands the largest waveform of each panel to full
deflection and then expands all other waveforms within each panel to the
same scale.

Caution: When this feature is selected each panel has a different Y-scale. Similar
looking waveforms may have very different magnitudes.

o Optimize each graph:
This selection expands each waveform to full deflection.

Caution: When this feature is selected each waveform has a different Y-scale. Similar
looking waveforms may have very different magnitudes.

o Constant among units:
This selection expands the larges waveform of each measurement unit
(e.g. Volts, Amperes, etc.) to full deflection and then expands the other
waveforms of the same measurement unit to the same scale.

e Time Reference Line
This selection places a red vertical reference line at the current cursor position
(Figure 5-13). The time reference line can be moved to other positions on the
graphic display by placing the cursor on the desired location and double-clicking. A
Dt status field is also displayed at the bottom of the Graphic Signal Processing
window showing the delta time between the time reference line and the cursor line.
The delta time is presented both in milliseconds and in power line cycles. This
feature is useful for determining operating times of various protection equipment.
Clicking again on this menu selection will remove the time reference line and the
Dt status field from the graph screen.
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Figure 5-13 Time Reference Line

Mark Data Points

This selection places bullets on the waveforms showing the points where the A-to-
D converter sampled (Figure 5-14). Clicking again on this menu selection will
remove the data point marks.
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Figure 5-14 Mark Data Points

e Coordinate Tracking
This selection displays an X=, Y= status field at the bottom of the Graphic Signal
Processing window (Figure 5-15). This field displays the precise position of the
mouse pointer where the X-coordinate is time and the Y-coordinate is magnitude.
The coordinates follow the mouse pointer. The cursor line still snaps from sample
to sample. This feature allows a user to interpolate a time and magnitude between
sampled points.
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Figure 5-15 Coordinate Tracking

e Show X-Axis
This selection displays a time reference line at the bottom of the Graphic Signal
Processing screen. The scale on this time line is referenced to time to (Figure 5-

[T [,
::MI Anabysis  Window |- —
| e
1= Undo Zoom '
L Cursor Types L5 <] Pl o] e s ] S R [~
Zoom Types 3 "
' Scales =
Time Reference Line
Mark Data Poinks
Coordinate Tracking
e T—
L‘n-. m 078 -] oo ] W
L ——— B e e ———

Figure 5-16 Graph Menu - Show X-Axis
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5.1.3 Analysis Menu

Select Analysis from the menu list in the GSP window (Figure 5-1) to display the Analysis
menu (Figure 5-17). Tasks may be selected from this menu.

i Graphic Signal Processing
window  Help

Fast Fourier Transform (FFT)
Vectar Diagram

Figure 5-17 Graphic Signal Processing — Analysis Menu

e Fast Fourier Transform (FFT)
This selection displays the Fast Fourier Transform (FFT) Analysis window (Figure
5-18). This window can also be displayed by clicking on the FFT button on the
GSP screen header.

B2 Gra phic Signal Processing

Fast Fourier Transform (FFT)

Fast Fourier Transform (FF T) Analysis

Fle G, ...,
" A5 PH A-G VOLTE-ZWEY BLE

LX)
)

datman”190%
cBHEEABEZRZ

Hmpmncy iz

df=1. 1 71IE7SH: FreqiMax . Amp, )=S0, Té6Hz

Figure 5-18 Data Analysis FFT Screen

This window displays the FFT plot for the selected channel. A channel is selected
by left-clicking on the channel description in the Channel Number and
Description column. Clicking on a different channel causes the FFT screen to
update automatically to the FFT plot of the newly selected channel.

Zooming in or out on the selected waveform in the GSP increases or decreases
the number of data samples used for the FFT calculation. The number of data
samples used for the FFT calculation determines accuracy. Zooming on the
selected waveform causes the FFT screen to update automatically to the FFT plot
from the newly selected data.
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The Y-axis of this window is scaled such that 100% equals the peak magnitude of
the fundamental frequency. The X-axis of this window is scaled to half the
frequency of the sample rate of the sample data used to calculate these values.

This X-Y coordinate field displays the precise position of the mouse pointer where
the X-coordinate is frequency and the Y-coordinate is magnitude. The coordinates
follow the mouse pointer. A double-click on any point of the graph will also display
the x,y readings of that point.

o FFT Window — File menu:
The following selections are available on the File menu (Figure 5-19) of

the Fast Fourier Transform (FFT) Analysis Window (Figure 5-18).

Fast Fourier Transform (FFT) Analysis

Figure 5-19 FFT File Menu

= Print...
This selection displays the Exporting window (Figure 5-20).
Exporting A1 : Analog Channel 1 - Suggest Va R‘
Export
@ MetaFile i BWMFP (PG (" Text/ Data Only
Export Destination
(" ClipBoard
(& File Browse |
" Printer
(@ Mo SpecificSize  Millimeters  ( Inches  ( Points
Cancel
Width: 11000 ! 314 Units
Help

Figure 5-20 FFET — Exporting window

o Export:
This section is used to select the format of the exported

information.
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= Metafile
This format can be sent to the clipboard, or to a
file with a .wmf extension, or to a printer.

= BMP
This format is a bitmap that can be sent to the
clipboard, or to a file with a .bmp extension.

= JPG
This format is a JPEG that can be sent to a file
with a .jpg extension.

= Text/Data Only
This format is an ASCI| text that can be sent to
the clipboard, or to a file with a .txt or .dat
extension. It can be viewed or printed by using a
word processor.

o Export Destination:

= Clipboard
Copies the graph to the Windows Clipboard®.

= File
Saves the graph to a file in the format selected in
the Export section. Click on Browse to open the
Save As window. Then select the file destination
folder, type in the filename, and then click the
Save button to return to the Export window.
Click on Export to save the file.

= Printer
This selection is used to send the graph to a
printer. When this selection is made, the Export
button changes to a Print... button.

o Object Size:
Select the desired parameters for the object size.

= Select Exit from the File menu to close the Fast Fourier
Transform (FFT) window. The Exporting window can also be
closed by clicking the Close icon in the top-right corner.

o FFT Window — Graph menu:
The following selections are available on the Graph menu (Figure 5-21) of
the Fast Fourier Transform (FFT) Analysis Window (Figure 5-18).
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Fast Fourier Transform (FFT) Analysis

Figure 5-21 FFT Window — Graph menu

Undo Zoom
This selection is used to undo all zooms reverting to the original
graph display scale.

Zoom Types

Waveforms can be zoomed by holding the left mouse button
down and dragging a box around the area to be enlarged. There
are three zoom types:

o Horz plus Vert Zoom:

This selection is used to zoom the area, both horizontally
and vertically, by holding the left mouse button and
dragging a box diagonally around the area to be
expanded.

Horz Zoom:

This selection is used to zoom the area horizontally by
holding the left mouse button and dragging a box
horizontally around the area to be expanded.

Vert Zoom:

This selection is used to zoom the area vertically by
holding the left mouse button and dragging a box
vertically around the area to be expanded.

Graph Type
Two graph types are available:

o dB:

This selection displays the FFT plot with full scale of the
fundamental set to 0dB.
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Fast Fourier Transform [FFT) Analysis
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Figure 5-22 FFT Window — Y-Scale dB Graph

o Linear:
This selection displays the FFT plot with peak value of
the fundamental set to 100%.

LT E TR oY
T EEE IR T

ut\_llh% ........

Py (o)

dF=1.171875Hz Fregia:, Amp. J=59, TEbH:

Figure 5-23 FFT Window — Y-Scale Linear Graph

= #Harmonic Lines
This selection displays the Enter Number of Harmonic Lines
window (Figure 5-24). This window is used to enter a number for
the quantity of harmonic reference lines to be placed vertically at
frequency multiples of the fundamental power line frequency.
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Enter, Number, of Harmonic Lines : E|

# Harmonic Lines

0k, | Cancel

Figure 5-24 FFT Window —Enter Number of Harmonic Lines

= Mark Data Points
This selection places bullets on the waveform showing the points
where there are calculated values (Figure 5-14). Clicking again on
this selection will remove the data point marks.

o FFT window — Right-click menu:
Right-clicking on the FFT window displays the following menu.

Undo Zoaom ‘f@
Mark, Ciata Points

Figure 5-25 FFT Window — Right-click menu

The following selections are available on the FFT window right-click menu
(Figure 5-25).

= Undo Zoom
This selection is used to undo all zooms reverting to the original

graph display scale.

= Mark Data Points
This selection places a bullet on the waveforms showing the point
on the wave where the A-to-D converter sampled (Figure 5-14).
Clicking on this selection on the menu again will remove the data
point marks.

o FFT Window — Footer:
The following information displays on the FFT window footer (Figure 5-26)
of the Fast Fourier Transform (FFT) Analysis Window (Figure 5-18).

[dF=0.29296575Hz FreqiMax. Amp. }=60.055Hz |

Figure 5-26 FFT Window — Footer

= df
This field displays the frequency difference (delta frequency)
between calculated FFT values on the X-axis. This value varies
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based on the number of data samples used to calculate the FFT
plot. The number of samples used to calculate the FFT plot is
determined by the number of samples displayed on the GSP
window.

= Freq(Max.Amp)
This field displays the frequency which has the largest amplitude
value.

e Vector Diagram
This selection displays the Vector Analysis window (Figure 5-27).

=

Yector Graph

247 900, S5E0E TO0

Figure 5-27 Vector Graph

This window displays calculated phasors in a polar plot. The phasors displayed in
this window are derived from the sampled analog data in the currently selected
Analog Graph Panel. Each displayed phasor is color coded to match the
descriptor of the analog channel and waveform used to derive the calculated
phasor values.
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To display additional phasors in the vector analysis window, additional analog
channels must be inserted into the selected Analog Graph Panel.

/ Note: See Section 5.2.2 for instructions on how to insert analog channels to an Analog
Graph Panel.

The reference vector (zero phase angle) is determined by the selected descriptor
in the Channel Number and Description Column.

The scale of the vector analysis plot is automatically optimized to the magnitude of
the largest waveform at the cursor position of the selected Analog Graph Panel.
To magnify a vector, click on its analog channel descriptor and slide the Y-scale
scroll bar (Section 5.5). To magnify multiple vectors, use Ctrl + Left-click or Shift +
Left-click to select additional channel descriptors and slide the Y-scale scroll bar.

/ Note: See Section 5.5 for details on use of the Y-scale scroll bar.

e Vector Graph - File Menu

File
PrimE ...
Exit

Figure 5-28 Vector Graph File Menu

o Print:
This selection displays the Exporting window (Figure 5-29).
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Figure 5-29 Exporting Window
= Export
This section is used to select the format of the exported
information.
o Metafile:

This format can be sent to the clipboard, or to a
file with a .wmf extension, or to a printer (Figure
5-29).

o BMP:
This format is a bitmap that can be sent to the
clipboard, or to a file with a .bmp extension.

o Text/Data Only:
This format is an ASCII text that can be sent to

the clipboard, or to a file with a .txt or .dat
extension. It can be viewed or printed by using a
word processor.

= Export Destination

o Clipboard:
Copies the graph to the Windows Clipboard®.

o File:
Saves the graph to a file in the format selected in
the Export section. Click on Browse to open the
Save As window. Then select the file destination
folder, type in the filename, and then click the
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Save button to return to the Export window.
Click on Export to save the file.

o Printer:
This selection is used to send the graph to a
printer. When this selection is made, the Export
button changes to a Print... button.

= Object Size
Select the desired parameters for the object size.

= Export

Export button. See Figure 5-29.
= Cancel

Cancel button.
= Help

Help button.

o Exit:
This selection is used to close the Vector Graph window. Also clicking the
Close icon in the top-right corner will close this window.

5.1.4 Window Menu

This selection from the menus listed on the GSP window (Figure 5-2) drops down the
Window menu (Figure 5-30). Tasks may be selected from this menu.

2 Graphic Signal Processing
Windaw JgElE
Clear all User Markers
Refresh

Figure 5-30 Graphic Signal Processing — Window Menu

e Clear All User Markers
This selection is used to clear ALL previously inserted User Text and Meter Value
markers.

/ Note: See Section 5.2.3 for details on adding user markers.

e Refresh
This selection is used to refresh the screen.

234



SIXG

UTILITY SYSTEMS INC

5.1.5 Help Menu

This selection from the menus listed on the GSP window (Figure 5-2) drops down the Help
menu (Figure 5-31). Tasks may be selected from this menu.

2 Graphic Signal Processing

IJ5IMaster Help
about ...

Figure 5-31 Graphic Signal Processing — Help Menu

e USIMaster® Help
This selection displays the USIMaster Station Help window (Figure 5-32). The
following selections are available:

Help Topics: US| Master Station Help

Conterts | Index | Fid |
ra A

Help Togics: USH Master Statien Help

Cortartt | index | Find |

Dk st oo Wiy chochi Dipesrs, (D0 clicih. rwotioce R, snach i e,

R st Staton i

Help Topics: LISI Master Station Help

Conterts bbn |Fired |

1 Ty bren Fupt e lndipap of B wond poasne looking loe

[Fats dore ard v
2 Dok e el eniry poi wvand, o Ben chok Daplay.

Cortarts | Indes  Fird |

Girigth Sl Procedsarg T Tippe Hran wsscncl{ = oo vt By Bl
1D rurde it = [
lerigth ol
e e 2 Eploct e maabching weonds 4o namces o pnanch Otiora |
ot ol Berebre ] _|
Sy & ekt - |
e ol FAULT
test iy [Fodis ] |
Exl
F oty

Aok, o Roper, e ol Dimplay

|1 Topees Fourd | Bl e, B, A, P

o= | oo

Figure 5-32 Help Topics Window
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o Contents:
Displays the contents of the USIMaster® Help file.

o Index:
Displays the index to the USIMaster® Help file.

o Find:
Displays the screen used to search USIMaster® Help topics for a specific
word.

e About
This selection displays USIMaster® release version and copyright information,
address, voice phone and fax numbers and Web addresses of Utility Systems, Inc.

5.1.6 GSP — Working Screen Tabs

From the Graphic Signal Processing window, click on a tab to select a Working Screen
from the group shown in Figure 5-33.

o Graphic Signal Processing

Fault : R03F0006: US| Model 2002 DME

Fault Time : 06/22/2010-17:07:25.100625
Length : 06998 s #Data: 3360
Sequential Plot

Figure 5-33 GSP Header — Working Screen Tabs

e Graph
Clicking this tab displays the waveform analysis screen. This screen is used to
display COMTRADE formatted data files (Figure 5-1).

e Graph Setup
Clicking this tab displays the graph setup screen used to customize the view of the
Graphic Signal Processing screen. The setting choices on this screen are also
available using the Quick Formatting Panel (Section 5-7).
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5.2 GSP - Graph Screen Tab

The Graph screen displays the Graphic Signal Processing Header, Channel Number & Description
Column, Analog Graph Panels, Measurement Column, and the Digital Graph Panel (Figure 5-1).

Analog data, digital data, and trigger data for the fault is displayed in three separate panels across
the graph screen. The left column lists the input numbers and channel descriptions. The center
panels show the waveform graphs for the inputs. The right column can be set to show RMS,
Magnitude, Peak, DC amplitude or Phase and RMS values.

The graph panels initially show the entire length of the data file. A scroll bar displays (Figure 5-47)
beneath the graphs to allow scrolling back and forth when the zoom feature is used (Section 5.1.2).
The vertical line between the Channel Number and Description Column and the Graph panels
can be dragged left or right to adjust the size of the description column and the graph panels. To

adjust the size left-click on this symbol .

5.2.1 GSP - Header

The GSP header contains the End-1 fault information, Zoom Controls, FFT analysis
buttons, and the Quick Formatting Panel (Figure 5-2).

e End-1 Data Box
The End-1 data box displays information needed for single-ended fault analysis
(Figure 5-34).

/m:

See Section 5.9 for details on double-ended analysis.

Fla Graph Ay
E.ﬂil_ﬁ;ws odonn sinnn,,
,4""5"1'1L"-5”| ey, Zoom Controls . FFI
- a 5 -
o Fault ; | ROGFOO0C : LSI Modsl 2002 DME ) Chck on graph and drag
. Foult Time © 02725200 I3 0200631011 By
. v
*a,,  Length:03443: #Data: 3712 2" _—;4
“eSgqgpential Pt et &), Unde
----- samamamnnnnt? W Scake V151 Volis | 0 Amps
Fomat Parmiz  ChPansl  RMS Dt % Hide
S equence L”-'l _r|[1 :l LD | (L. 020 .5m|

Figure 5-34 End-1 Data Box

o Fault:
This field displays (Remote ID number) (Fault ID number): (Station name).

o Fault Time:
This field displays the time when this fault record was triggered.
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o Length:
This field displays the fault record length in time.

o #Data:
This field displays the fault record length in number of A-to-D data
samples.

o Plot:
This field displays the selected graph format (Section 5.7 or Section 5.8).

e Zoom Controls
The zoom controls are used to zoom and restore zoomed waveforms to their
original scale (Figure 5-35). See Section 5.1.2 — Zoom Types for more details on
zooming into waveforms.

2% Graphic Signal Processing 1 EI@
Fie Graph Analysis Window Heb
:Q?@l Giraph Setup ] ....................
-t Tey
End1 (0N} o Zoom Controls oS O |
Fault : | ROFD076 : USI Model 2002 DME - @ kb anddg o
Fault Time : 05/27/2010-20.35:01. 753160 D Previous|
Length : 06396 + #Data: 3360 P B
Sequential Plot s _\2\ Undo ...'
"oeel Y Scale:  V:BISKY, Lot
Format Panels |Ch/Panel RMS  Did | % Hide ||
Soqites | EX | EJET | CINET | IO | 2 )

Figure 5-35 Zoom Controls

o Previous:
This selection is used to remove the latest zoom and return to the
previously zoomed scale (Section 5.2.3).

o Undo:
This selection is used to remove all zooms (Section 5.2.3) and return to
the original scale.

. FFT Button
This selection displays the Fast Fourier Transform (FFT) Analysis window

(Figure 5-36).
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Fast Fourier Transform (FFT) Analysis - @@
Fie Graph
a8 923, 20 551 A8 FH A-G VOLTS-Z3M0KY BLE

O

e an 100
cBHELBECERE
i A

Iepeny (HI
=, 171875H FreqiMax_Amp, j=59, TéGH:

Figure 5-36 FFT Analysis Window

o This window displays the FFT plot for the selected channel. See Section
5.1.3 for details on the use of this window. It is used for harmonic analysis.

e Quick Formatting Panel

The Quick Formatting Panel (Figure 5-37) is located below the header and is
used to customize the view of the analog graph and digital graph panels (Figure 5-

1).

The Quick Formatting Panel can be removed from the GSP window by clicking

the _Hide | Hide button. When hidden, the Quick Formatting Panel can be restored
by clicking Show Quick Formatting Panel on the File menu.

The Format drop-down menu displays the following selections (Figure 5-37). The
selection made determines which supporting drop-down menus are displayed.

The Quick Formatting Panel is covered in detail in Section 5.7.

Format Fanelz | Ch/Panel | RMMS Cuigital 4 Hide

& 1 <llof  ~|jon  +]fo0 Select

|Sequence

Figure 5-37 Format Drop-Down Menu

5.2.2 GSP — Channel Description Column

This column (Figure 5-1) displays the Analog Description and Digital Description cells. This
panel also has a right-click menu (Figure 5-38) for both the analog and digital channel
description cells.
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e Analog Description Cells
These cells identify the analog input numbers and descriptions for the waveforms
displayed in the analog graph panels (Figure 5-1). Each channel description is
color-coordinated to match the corresponding information in the Graph Panels
and in the Measurement column.

e Analog Channel Description Column - Right-Click Menu
Right-clicking anywhere on the analog channel description cells will display the
menu shown in Figure 5-38. The following choices are available:

This graph + next graph
Combine with next graph b ——®  This graph - next graph
Cambine with next bwa graphs b This graph inverted + next graph
Irvert This graph inverted + next graph inverted
Convert to RMS every 1,00 Cycle
Convert to Frequency Positive Sequence
Phase Shift ... Megative Sequence
Zero Sequence
Create a graph k
Insert Graphis) b LD( Create a graph (End1) |
Zuk Graph Chrl+
Copy Graph Chri+C —li Pick analog channel to insert (End 1) |
Paste Lp Chrl+0L
Paste Down ChrlHY
Delete Graph Chrl+Del

Figure 5-38 Analog Description Right-Click Menu

o Combine with next graph:
The following selections are used to combine two waveforms
mathematically by adding or subtracting the values of their A-to-D
samples point-by-point. The first graph is selected by left-clicking on its
description. By selecting one of the following options, the resulting
calculated values are plotted in the Analog Graph Panel replacing the
original waveforms.

/ Note: The two graphs to be combined must have the same units and must be displayed
in the same graph waveform panel.

= This Graph Plus Next Graph
This selection takes the A-to-D sample values of the selected
waveform and adds to them the A-to-D sample values of the next
waveform. The formula for this selection is:

A(sum)= A1+ A2
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This Graph Minus Next Graph

This selection takes the A-to-D sample values of the selected
waveform and subtracts from them the A-to-D sample values of
the next waveform. The formula for this selection is:

A(sum)= A1-A2

This Graph Inverted Plus Next Graph

This selection inverts the A-to-D sample values of the selected
waveform and adds to them the A-to-D sample values of the next
waveform. The formula for this selection is:

A(sum)=-A1+A2

This Graph Inverted Plus Next Graph Inverted

This selection inverts the A-to-D sample values of the selected
waveform and adds to them the inverted A-to-D sample values of
the next waveform. The formula for this selection is:

A(sum)=-A1-A2

o Combine with next two graphs:

The following selections are used to combine three waveforms together
mathematically point by point as shown in the formulas below. The first
graph is selected by left-clicking on its description. By selecting one of the
following options, the resulting calculated waveform is plotted in the
Analog Graph Panel and replaces the original waveforms.

The three graphs to be combined must have the same units, must be displayed in

the same graph waveform panel, and must be displayed in phase A-B-C sequence
from top to bottom.

Positive Sequence

This selection shifts the B-phase by 120 degrees and the C-phase
by 240 degrees, sums the waveform magnitudes for a point in
time, and divides the sum by three. In a balanced system, the
result is equal to the magnitude of A-phase. The formula for this
summation (using voltages for the example) is:

V1=4 (Va+aVb+a®Vc)

In the Fortescue analysis method, the a operator shifts a vector by an angle of

120 degrees counterclockwise and the a2 operator shifts a vector 240 degrees
counterclockwise.
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= Negative Sequence
This selection shifts the B-phase by 240 degrees and the C-phase
by 120 degrees, sums the waveform magnitudes for a point in
time, and divides the sum by three. In a balanced system, the
result is zero. The formula for this summation (using voltages for
the example) is:

Vo=24 (Vata2Vp+aVe)

= Zero Sequence
This selection simply sums the waveform magnitudes for any
point in time, and divides the sum by three. In a balanced system,
the result is zero. The formula for this summation (using voltages
for the example) is:

Vo=4(Vat+Vb+Vc)

Invert:

This selection inverts the A-to-D sample values of the selected waveform
and plots the inverted graph. When this feature has been selected, a
negative sign will display in the channel description indicating the data is
inverted.

Convert to RMS every x.yy cycle:

This selection is used to graph a linear plot of RMS values calculated from
the A-to-D samples for the selected channel. The number of cycles
displayed in this menu item determines the number of samples used to
calculate the RMS value. The number of cycles is selectable using the
Measurement Panel right-click menu (Figure 5-56).

Convert to Frequency:
This selection is used to graph a linear plot of frequency values calculated
from the A-to-D samples for the selected channel.
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o Phase Shift:
This selection displays the Phase Shift of Graph window (Figure 5-39).
This window is used to displace the waveform by the entered number of
degrees. When this feature has been selected, the channel description
displays the word Shift followed by the number of degrees of the shift.

Phase Shift of Graph X

Enter Phaze Shift in Degrees:

()4 | Cancel

Figure 5-39 — Phase Shift of Graph

o Create a Graph:
This feature is used to graph a waveform of calculated values. These

values are calculated by applying a user-entered formula to A-to-D
samples from the displayed data file.

= Create a graph (End1)
This selection is used to graph a waveform of a calculated values
created by applying a user-entered formula to A-to-D samples
from the (End1) data file.

= Create a graph (End2)
This selection is used to graph a waveform of a calculated values
created by applying a user-entered formula to A-to-D samples
from the (End2) data file.

These selections display the Create a Graph window (Figure 5-40). This

window is used to select waveforms and enter mathematical operators to
create new graphs for display and analysis.
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Create a Graph

A2 Analog Channel 2 - SuggestVb
A3 Analog Channel 3 - Suggest Ve

E quation: |&42+43

Operators : +-%72 " Funchions: zgit, abs, exp, In, log, zin, coz, tan
Examplettl: [&172]42 Examplett?: sqrftl1™2 + A272)
Create | [[ Cancel

Figure 5-40 Create a Graph — Setup

e Operands (available graphs) listed in the Create a Graph
window are the channels displayed in the present view of
the Graph Analysis Panels.

e Equation
This field displays the entered formula.

e Operators available are:

+ (Addition)

- (Subtraction)

* (Multiplication)
| (Division)

A~ (Exponential)

e Functions available are:

sqrt (Square Root)

abs (Absolute Value)

exp (Exponential)

In [Logarithm (natural or Napierian — base e)]
log [Logarithm (decimal - base 10)]

sin (Sine)

cos (Cosine)

tan (Tangent)
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e C(Create
This button executes the formula entered in the Equation
field and plots the calculated graph values (Figure 5-41).

A1 A PHASE VOLTAGE- LINE 716 RMS=150.73k «1
A1 b 2083 RME=1.208k j
42 : B- PHASE VOLTAGE- LINE 716 RMS=18013kW

Figure 5-41 Create a Graph - Result

e Cancel
This button closes the Create a Graph window.

o Insert Graph(s):

These selections are used to insert additional analog channels into
selected Graph Waveform Panels.

(End-1)Add Graph(s) (=1t

sAnalog Channel 1 - Suggest Va -

(End-2)Add Graph(s) (=1t
LS

s Analog Channel 1 -
: Analog Channel 2 - Suggest Vb -

sAnalog Channel 3 - Suggest Vo -

s Analog Channel 4 - Suggest |a -Y

- Analog Channel & - Suggest b -

sAnalog Channel 6 - Suggest |c -

- Ainalog Channel 7 - Suggest In -

s Analog Channel 8 - Suggest Any - W

Suggest Va -

k. Cancel |

Figure 5-42 Add Graph(s) Window

= Pick Analog Channel to Insert (End 1)
This selection displays the (End-1)Add Graph(s) window (Figure
5-42). This window is used to select the analog channels from the
End-1 data file. Select channels by using Ctrl+Left-click to select
individual channels or using Shift+Left-click to select a group of
channels. The selected analog channels are inserted into the
selected Waveform Graph Panel (Figure 5-1).

= Pick Analog Channel to Insert (End 2)
This selection displays the (End-2)Add Graph(s) window (Figure
5-42). This window is used to select the analog channels from the
End-2 data file. Select channels by using Ctrl+Left-click to select
individual channels or using Shift+Left-click to select a group of
channels. The selected analog channels are inserted into the
selected Graph Panel (Figure 5-1).
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Cut Graph:
This selection removes the highlighted channel descriptions and graphs

from the current view. Select channels by using Ctrl+Left-click to select
individual channels or using Shift+Left-click to select a group of channels
The selected channels can then be pasted into another panel or back into
the same Graph Panel.

Copy Graph:
This selection copies but does not remove the selected channel

descriptions and graphs. Select channels by using Ctrl+Left-click to select
individual channels or using Shift+Left-click to select a group of channels

The selected channels can then be pasted into another panel or back into
the same Graph Panel.

The Cut and Copy operations do not copy the displayed waveforms to the
Windows Clipboard®.

o

o

Paste Up:
This selection will paste Cut or Copied channel descriptions and graphs

into the selected Graph Panel and position them above the selected
channel. Select a waveform by left-clicking on the waveform description.

Paste Down:

This selection will paste Cut or Copied channel descriptions and graphs
into the selected Graph Panel and position them below the selected
channel. Select a waveform by left-clicking on the waveform description.

Delete Graph:
This selection removes the selected channel descriptions and graphs from

the current panel. A single remaining channel description and graph
cannot be deleted from a panel.

Digital Description Cell

This cell identifies the input numbers and descriptions for the event input and
analog triggers for the waveforms displayed in the digital graph panel. The color of
each input number and description matches the color of the waveform plot and
measurement values.

Digital Channel Description Cell - Right-Click Menu
Right-clicking anywhere on the digital channel description cell will display the
menu shown in Figure 5-43. The following choices are available:

Delete  Crrl+Del
Restare Deleted Events

Figure 5-43 GSP — Digital Channel Description Right-Click Menu
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o Delete:
This selection is used to remove the selected digital descriptions and
graphs from the display. Nothing is deleted from the data file.

o Restore Deleted Events:
This selection is used to restore digital descriptions and graphs which
were removed using the Delete feature.

5.2.3 GSP - Waveform Graph Panels

These panels (Figure 5-1) display graphs of the analog inputs, digital inputs, and analog
triggers. They also have a right-click menu (Figure 5-45).

When a data file is opened, the entire length of the fault file is displayed in the graph
panels. The data can be zoomed by left-clicking and dragging to select an area. A
horizontal scroll bar (Figure 5-44) is displayed beneath the graphs following a zoom.

The graph panels can be horizontally sized by clicking on the left border and dragging to
the left or right to make the panels larger or smaller.

Analog Graph Panels

These panels display the analog waveform graphs. Up to 14 graphs can be
displayed in each panel. Each graph is color-coordinated to match the
corresponding information in the Channel Number/Description and
Measurement columns.

Digital Graph Panel

This panel displays the analog trigger and event input graphs (Figure 5-1). All
events and analog triggers that were abnormal during the displayed fault are
shown here. They are displayed and plotted in the sequence in which they
became abnormal. Each graph is color-coordinated to match the corresponding
information in the Channel Number/Description column.

This panel can be removed or restored by clicking on the Digital drop-down of the
Quick Format Panel (Section 5.7) or the Digital Data drop-down on the Graph
Setup screen (Section 5.8). When digital graph panel is turned off, this panel is
used to display an additional analog graph.

T-zero Time Line (First Trigger After Start of Fault)

The vertical dashed line on the graphs (Figure 5-44) indicates the point of the fault
where the first trigger occurred. The data to the left of this line is the prefault and
the data to the right of this line is the fault and postfault.
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FAULT DURATION

Figure 5-44 Start Of Fault Timeline (T-zero)

e Analog Graph Panels - Right-Click Menu
Right-click anywhere on the graph panels to display the menu shown in Figure 5-
45, The following selections are available:

Zoom Previous

Undo Zoom JE\j

Time Reference Line

Mark Data Points
Coordinate Tracking
v Show X-Axis
Redo Graph
Hide Quick Formatting Fanel
With Meter Value
Add Marker b
Undo Marker With User Text
Automatc
—m s End-1 Onlky » = -
Cakculate Fault Location ¥ Ueo Enet Onlz } P — |
Export Analog Data Automatc
Hold Cursor UseBothEnds » ————®  Force Line/Type

Figure 5-45 Waveform Graph Panels — Right-click Menu

o Zoom Previous:
This selection is used to undo the most recent zoom (Section 5.2.3) on the
graph.
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o Undo Zoom:
This selection is used to undo all zooms (Section 5.2.3) reverting to the
original graph display scale.

o Time Reference Line:
This selection places a red vertical reference line at the current cursor
position (Figure 5-46). The time reference line can be moved to other
positions on the graphic display by placing the cursor on the desired
location and double-clicking. A Dt status field is also displayed at the
bottom of the Graphic Signal Processing window showing the delta time
between the time reference line and the cursor line. The delta time is
presented both in milliseconds and in power line cycles. This feature is
useful for determining operating times of various protection equipment.
Clicking again on this menu selection will remove the time reference line
and the Dt status field from the graph screen.

T

DELTA TME
MEASUREMEHNT

Figure 5-46 Time Reference Line

o Mark Data Points:
This selection places bullets on the waveforms showing the points where
the A-to-D converter sampled (Figure 5-47). Clicking again on this menu
selection will remove the data point marks.
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165 170 175 180 185 190 195 200
Time (ms)

Figure 5-47 Mark Data Points

o Coordinate Tracking:
This selection displays an X=, Y= status field at the bottom of the Graphic
Signal Processing window (Figure 5-48). This field displays the precise
position of the mouse pointer where the X-coordinate is time and the Y-
coordinate is magnitude. The coordinates follow the mouse pointer. The
cursor line still snaps from sample to sample. This feature allows a user to
interpolate a time and magnitude between sampled points.
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CURSOR
POSITION

LT

% =1 660, =75, 156286, &

Figure 5-48 Coordinate Tracking

o Show X-Axis:
This selection displays a time reference line at the bottom of the Graphic

Signal Processing screen. The scale on this time line is referenced to time
to (Figure 5-49).

|
i

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

Figure 5-49 Graph Menu - Show X-Axis
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o Redo Graph:
This selection refreshes the Graphic Signal Processing window.

o Hide/Show Quick Formatting Panel:
This selection hides the GSP Quick Formatting Panel (Figure 5-1). When
this panel is hidden, Graphic Signal Processing display modifications must
be made from the Graph Setup screen tab.

If Hide Quick Formatting Panel is selected, this menu item changes to
Show Quick Formatting Panel. This selection restores the Quick
Formatting Panel to the display. For complete details about this panel see
(Section 5.7).

o Add Marker:
Markers can be added to the graphs to provide comments or
measurement values.

= With User Text
This selection is used to enter comments to the graph panels
being viewed (Figure 5-50).

= With Meter Value
This selection is used to enter measurement values to the
graph panels being viewed (Figure 5-50).
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Figure 5-50 Start of Fault (to), X-Axis, and Text Markers

o Undo Marker:
This selection is used to clear the most recently added marker.

o Calculate Fault Location:
This selection is enabled only when Group format (Section 5.7.3) is
chosen. Itis used to calculate the distance to a fault on a transmission
line.

/ Note: The DME system is also capable of calculating fault location automatically after
creating a record. This feature is provided as a means of manual verification.
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Choose a Line

Line Sample Line #1 iz pre-selected.
Select a fault type to force dunng calculation,

Line Mame J

=T T T ([ kot D eterming by Software] j

Minirum # of Cycles  |2.00 -

Proceed wpell Cancel
il

Figure 5-51 Calculate Fault Location

= Use End-1 Only
These selections are used to calculate distance-to-fault using the
End-1 data file and Line Group Record.

e Automatic
This selection allows the application to automatically
determine the fault type used for the calculation. The fault
location algorithms are then applied to the Line Name
selected in the Quick Format Panel (Section 5.7) or the
Graph Setup Screen and the data displayed on the
analog graph panels.

/ Note: Zooming in to a point of interest on the display permits selection of data to be used
in the calculation.

e Force Line/Type

This selection displays the Choose a Line window
(Figure 5-52).
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Choose a Line

Line Sample Line #1 iz pre-selected.
Select a fault type to force dunng calculation,

Line Mame J
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~
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CAG - Phase C& A to Ground Fault b 275
300 %

Figure 5-52 Choose A Line Window

This window is used to manually select the fault type and
the minimum number of fault cycles to be used by the
fault location routine.

When the fault location algorithm detects a fault that
persists longer than the selected number of cycles, the
following messages and report are displayed (Figure 5-
53).
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Figure 5-53 Successful Fault Location Report

The distance-to-fault results are also displayed in the header
of the GSP screen (Figure 5-54).
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Figure 5-54 Successful Fault Location Report

When the fault location algorithm is not successful at
detecting a fault greater than the minimum number of cycles

the following messages and report are displayed (Figure 5-
55).
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alFaultLoc; ndata in Fault period < 2 samples.,

Mo Fault Location [nfo.
Mo [nception.

Figure 5-55 Unsuccessful Fault Location Report

= Use End-2 Only
= Use Both Ends

Two data files must be open for the Use End-2 Only and Use Both Ends

selections to be enabled. For addition information on opening two data files and
double-ended analysis, see Section 5.9.

Export Analog Data

This selection displays the Export Analog Data window (Figure 5-11). From this
window, data can be exported to a comma delimited file (*.csv). This type of file
can be opened in other applications.

Hold Cursor

This selection freezes the cursor at the current mouse position and detaches it
from the mouse pointer. This feature is useful when grabbing a screen-shot for
documentation.
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5.4 GSP - WAVEFORM MEASUREMENT
PANELS

This column (Figure 5-1) displays the analog waveform measurement values. Each
measurement value is color-coordinated to match the corresponding information in the
Channel Number/Description column and the Graph Panels.

The default values displayed are RMS. To change the values displayed, right-click
anywhere on the waveform measurement column to display the menu shown in Figure 5-
56. The following selections are available:

RM5

MAG Ja

(B

Fhase, M3

Frequency PEAK
M
Macx - Min

1.00 Cyele .. AW

Figure 5-56 Measurement Panel Right-Click Menu

e RMS
This selection displays RMS values of each analog waveform. This value is
calculated from the data samples for one power line cycle to the left of the cursor.

e MAG
This displays the instantaneous magnitude of the data point at the cursor.

e DC
This selection displays the instantaneous direct current value of the data point at
the cursor.

e Phase, RMS
This selection displays the phase angles and the RMS values of each analog
waveform.

The default reference channel for phase angle values is the first channel
description listed at the top of the GSP screen. Phase angle measurements of all
other analog channels are referenced to the reference channel. The reference
channel can be changed by left-clicking on the description of the preferred
reference channel.
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Frequency
This selection displays the frequency values of each analog waveform using a one
cycle DFT algorithm.

Statistics

These selections are used to provided statistical information (Figure 5-56) about
the waveforms. These selections are useful when analyzing linear plots of
calculated values such as Continuous Frequency, RMS, and Phase Data and
Long Term RMS files.

o Peak:
This selection finds the location and displays the numerical value of the
point on the plotted graph having the highest positive or lowest negative
value.

o MAX:
This selection finds the location and displays the numerical value of the
point on the plotted graph having the highest measured value. This value
can be positive or negative.

o MIN:
This selection finds the location and displays the numerical value of the
point on the plotted graph having the lowest measured value. This value
can be positive or negative.

Data value numbers are displayed in the GSP footer (Section 5.6). The value
numbers displayed by Peak, Max, and Min selections can be located by using the
cursor and observing the number displayed on the GSP footer. These values may
also be located by using the Goto feature of the Navigation Controls (Section
5.5).

o Max-Min:
This selection calculates the difference between the Max value and the
Min value of the plotted graph. When this selection is applied to a
sinusoidal waveform, the resulting value would be the peak-to-peak value.

o Average:
This selection calculates the average of all the plotted values.

# Cycles ... (Number of Cycles)

This selection is used to set the window size used by the measurement reading
algorithms and also by the Convert to RMS feature (Figure 5-38). The default
setting is 1 (one cycle).
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/ Note: This window size is converted to a number of A-to-D samples based on the

sample frequency and the fundamental line frequency (e.g. if the sample
frequency = 6000 Hz and the line frequency = 60 Hz, then the window size used
by the measurement column will be 100 samples).

5.5 GSP - NAVIGATION CONTROLS

The following navigation controls (Figure 5-57) are used to maneuver around within the
displayed data file.

Y-SCALE

: SCROLL
i BAR

CHANNEL
[ ' SCROLL
......... | I — | — | S | I | I T— e | — .. J BHR

Figure 5-57 GSP — Navigation Controls

e Y-Scale Scroll bar
This scroll bar is a multiplier setting used to magnify the Y-scale of the displayed
waveforms in the analog graph panels. To magnify a waveform, select the graph
by left-clicking on its description. Multiple graphs can be selected by using
Ctrl+Left-click or Shift+Left-click. Changing the Y-scale multiplier does not change
the values displayed in the measurement column.

/ Note: Only graphs plotted in the same analog graph panel can be selected to be
magnified. Graphs in adjacent panels must be selected and magnified separately.
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/ Note: This feature is not active when Optimize each graph has been selected in the
graph Y-scale settings.

e Goto
This button and field are used to place the cursor at a specific data point in the
graph. The data points displayed are numbered from left to right from zero to the
total number of points in the file. Entering the number of the desired data point in
the Goto field and clicking the Goto button will place the cursor at that point.

e Ch Scroll Bar (Channel Scroll Bar)
This scroll bar is used to scroll vertically through the graphs. This feature is active
only when in Sequence Format (Section 5.7.1).

e Horizontal Scroll Bar
This scroll bar is used to scroll horizontally through the graphs. This feature is
active only when the data has been zoomed (Section 5.2.3).

5.6 GSP - FOOTER

The following information is displayed in the GSP footer (Figure 5-58):

HELP
CURSOR
F1
Help F1 Cursori(#2208, 130,103ms) Date Time: 03/25/2010-09:02:00.521114

Figure 5-58 Graphic Signal Processing — Footer Screen

e HelpF1
This field is an indicator that by pressing the F1 key, help for the current screen
will be displayed (Figure 5-58).

e Cursor
This field indicates the cursor position on the displayed graphs. The position is
indicated by sample number followed by a time reference to the Start of Fault
Timeline (to) (Figure 5-50). If the cursor is positioned to the left of the t line, this
number will be negative.

e Date Time
This field indicates the absolute time of the cursor position on the displayed
graphs.

5.7 GSP — Quick Formatting Panel

This panel is used to customize the Graphic Signal Processing screen for analysis.
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5.7.1 Sequence Format

When this format is selected, the Graphic Signal Processing window displays the analog
channels in sequential order from top to bottom. The following supporting drop-down
menus are available on the Quick Formatting Panel (Figure 5-59).

Format Fanelz | Ch/Panel | RMS Cuigital 4 Hide
Sequence ﬂ |E |‘I | On - ||:|2|:| Select
3 A
]
E
7
a
3
10 ol

Figure 5-59 Sequence Format Drop-Down Menus

e Panels
Waveform panels are the horizontal rows used to display the analog and digital
data. This drop-down menu allows selections of one to ten (1 to 10) display
panels.

e Ch/Panel
Each of the waveform display panels can display a single waveform or multiple
waveforms. This drop-down menu allows selections of one to eight (1 to 8)
waveforms to be displayed in each panel.

e RMS
This drop-down menu displays Off or On. This selection determines whether the
sampled data is plotted to display the original waveforms (Off), or is used to
calculate and plot a linear graph of RMS values (On).

e Digital
This drop-down menu displays Off or On. This selection determines whether
digital data is plotted in the bottom waveform panel of the Graphic Signal
Processing window. When On is selected, the Digital Graph Panel is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers and event
inputs during the fault. The data plotted in the digital panel is displayed
sequentially from top to bottom in the order which it became abnormal.

When Off is selected, the digital panel is removed and the Analog Graph Panels
display expands to fill the window.

e % (Percent)
This field is used to enter the percentage (5% thru 95% in increments of 1%) of the
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Graphic Signal Processing (GSP) window the digital display panel will occupy. The
remaining percentage of the GSP window will be used to display the analog
panels.

° | Hide

This button (Figure 5-59) is used to remove the Quick Formatting Panel from the
GSP window. When hidden, the Quick Formatting Panel can be restored by
clicking Show Quick Formatting Panel on the File menu.

) Select
This button displays the Sequence Plot Graph Parameters window (Figure 5-60).

Sequence Plot Graph Parameters

End-1 ]

[ Digplay these Digital Paintz Only

Open | Save | Select

(] 4 | I:an-:e||

Figure 5-60 Sequence Plot Graph Parameters

This window is used to select the digital event or analog trigger inputs to be displayed.

o M Display these Digital Points Only:
This checkbox enables the GSP to display on the digital points displayed
in the Display these Digital Points Only field. Digital points can be typed
into this field or inserted by using the Select button.

. Open
This button displays the (End-1)Open User Selected Digital

Channels window (Figure 5-61). This window is used to select a
previously saved selected digital channels information file.
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(End-1)0pen User Selected Digital Channels

_

Recent

’a

|
|

Dezktop

\$

by Documents

by Computer

e

Py Metorl,
Places

Loak in: | | Exported &nalog D ata

File name:

Filez of type:

ﬂ COpen |

| Uzer Select Chan File [*.inf]

j Cancel

Figure 5-61 Open User Selected Digital Channels Window

= Save

This button displays the (End-1)Save User Selected Digital
Channels window (Figure 5-62). This window is used to save the
selected digital channels to an information file for future viewing.
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(End-1)5ave User Selected Digital Channels

Save i |l.ﬂl Exported Analog Data j chi ED-

My Metwark.  File name: || j \il
Flaces
Save az bype: |Llser Select Chan File [7.inf] j ﬂ

Figure 5-62 Open User Selected Digital Channels Window

. Select
This button displays the (End-1)Select Digital Channel To
Display window (Figure 5-63). This window is used to select the
digital event or analog trigger inputs to be displayed.

(End-1)Select Digital Channel To Display  [= |[B][X]

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ES: Event Channel
EG: Event Channel
E¥ : Event Channel
E3: Event Channel
E3: Event Channel
E10: Event Channel 10
E11: Event Channel 11

L T T ' [

[ Bt B I R I N ]

| &

] Canicel

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

Figure 5-63 Select Digital Channel To Display Window
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5.7.2 User Select Format

When this format is selected, the User Channel Select window displays (Figure 5-64).
This window is used to create a user-defined display format.

User Charnel Select

Endl |

Analog Channel: Cumently Selected BParwds
A4 : Analog Charnal 4 - Suggest la -4 [g -
AS : Analog Charnel 5 - Suggest b - &

Ak Analog Charnel & - Suggest b - A FParsdif
AT : Analog Charnel 7 - Suggest In- A

o | s |

I Dusplay these Duglal Ports Ory

0 00 == O T e LD

Dpen | Save | Seleot |
0K | Canesl

Figure 5-64 User Channel Select Window

e #Panels (Number of Panels Selection)
Waveform panels are the horizontal rows used to display the analog and digital
data. This drop-down menu allows selection of one to ten display panels.

o Analog Channels Currently Selected:
This window displays the analog input number and the channel
description selected for the highlighted panel number.

o Panel# (Panel Number):
This window lists the analog waveform panel numbers.

o Select:

This button displays the Select Analog Channel(s) for Panel N window
(Figure 5-65). This window is used to choose which channels will be
displayed in each waveform panel. To display this window, click on the
panel number to be configured and then click this button.
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Figure 5-65 Select Analog Channel(s) for Panel N Window

o Open:
This button displays the (End-1)Open User Selected Analog Channels

window (Figure 5-66). This window is used to select a previously saved
selected analog channel information file.

(End-1)0pen User Selected Analog Channels

Laak jn: |l.ﬂlLlserSeIec:ted Analog Channels j = ¢ Ef-

1,|| o -
Y g |
& T

Deszktop

\$

by Documents

ty Computer

My Network  File name: | | Open |
Places
ﬂ Cancel

Files af type: | Uzer Select Chan File [.inf]

Figure 5-66 Open User Selected Analog Channels

o M:

This button displays the (End-1)Save User Selected Analog Channels
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window (Figure 5-67). This window is used to save the selected analog
channels to an information file for future viewing.

(End-1242368)5ave Liser Selected Analog Channels

Save in: |l.ﬂ E=ported &nalog Data %ﬂ EF E-

ﬂ,|| ) -
my g |
& T

Dezktop

\$

by Documents

ty Computer

by Metwork: File narme: || ﬂ \&l
Places
ﬂ Cancel

Save az lype: |Llser Select Chan File [F.inf]

Figure 5-67 Save User Selected Analog Channels

e [ Display these Digital Points Only
This checkbox enables the GSP to display the digital points listed in the Display
these Digital Points Only field. Digital points can be typed into this field or
inserted by using the Select button.

o Open:
This button displays the (End-1)Open User Selected Digital Channels

window (Figure 5-68). This window is used to select a previously saved
selected digital channels information file.
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(End-1)0Open User Selected Digital Channels
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Figure 5-68 Open User Selected Digital Channels Window

om

This button displays the (End-1)Save User Selected Digital Channels
window (Figure 5-69). This window is used to save the selected digital
channels to an information file for future viewing.
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(End-1)5ave User Selected Digital Channels

Save i |l.ﬂl Exported Analog Data j chi ED-
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My Metwark.  File name: || j \il
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Figure 5-69 Save User Selected Digital Channels Window

¢ Select:
This button displays the (End-1)Select Digital Channel To Display
window (Figure 5-70). This window is used to select the digital event or
analog trigger inputs to be displayed.

(End-1)Select Digital Channel To Display  [= |[B][X]

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ES: Event Channel
EG: Event Channel
E¥ : Event Channel
E3: Event Channel
E3: Event Channel
E10: Event Channel 10
E11: Event Channel 11

L T T ' [

[ Bt B I R I N ]

| &

]9

Figure 5-70 Select Digital Channel To Display Window
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[ ok

This button acknowledges the selections made on the User Channel Select
window and displays these selected channels.

Cancel

This button cancels the selections made on the User Channel Select window and
returns to the previous display.

The following supporting drop-down menus are available on the Quick Formatting Panel
for the User Select format (Figure 5-71).

Farmat FikS Digital 0 Hide

o ~ljon =]]020

|zer Select

On On

Figure 5-71 Quick Formatting Panel — User Select

RMS

This drop-down menu displays Off or On. This selection determines whether the
sampled data is plotted to display the original waveforms (Off), or is used to
calculate and plot a linear graph of RMS values (On).

Digital

This drop-down menu displays Off or On. This selection determines whether
digital data is plotted in the bottom waveform panel of the Graphic Signal
Processing window. When On is selected, the Digital Graph Panel is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers and event
inputs during the fault. The data plotted in the digital panel is displayed
sequentially from top to bottom in the order in which it became abnormal.

When Off is selected, the digital panel is removed and the Analog Graph Panels
display expands to fill the window.

% (Percent)

This field is used to enter the percentage (5% thru 95% in increments of 1%) of the
Graphic Signal Processing (GSP) window the digital display panel will occupy. The
remaining percentage of the GSP window will be used to display the analog
panels.

| Hide | Hide
This button (Figure 5-71) is used to remove the Quick Formatting Panel from the

GSP window. When hidden, the Quick Formatting Panel can be restored by
clicking Show Quick Formatting Panel on the File menu.
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. Select

This button is used to display the User Channel Select window (Figure 5-70).

5.7.3 Group Format

This selection is used to perform analysis of pre-assigned Line Group Records (Section
4.3). When this format is selected, the following supporting drop-down menus are
displayed on the Quick Formatting Panel (Figure 5-72).

Formmat FHME gt sl L M ame Graph Type PovrerImpedances Huds

Giowp ~|Jorr |=]]on r-ll_ 5 ample Line #1 | T 4| Select

On On

T
Impedance

Figure 5-72 Quick Formatting Panel — Group

e RMS
This drop-down menu displays Off or On. This selection determines whether the
sampled data is plotted to display the original waveforms (Off), or is used to
calculate and plot a linear graph of RMS values (On).

e Digital
This drop-down menu displays Off or On. This selection determines whether
digital data is plotted in the bottom waveform panel of the Graphic Signal
Processing window. When On is selected, the Digital Graph Panel is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers and event
inputs during the fault. The data plotted in the digital panel is displayed
sequentially from top to bottom in the order in which it became abnormal.

When Off is selected, the digital panel is removed and the Analog Graph Panels
display expands to fill the window.

e % (Percent)
This field is used to enter the percentage (5% thru 95% in increments of 1%) of the
Graphic Signal Processing (GSP) window the Digital display panel will occupy.
The remaining percentage of the GSP window will be used to display the analog
panels.

e Line Name
This drop-down displays the list of line groups entered into the Line Group Record
(Section 4.3 and Section 5.1.1)

e Graph Type
This drop-down displays the list of panel channel assignments. This list displays
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different arrangements of the three-phase inputs. The inputs grouped within
parenthesis are displayed in separate waveform panels. The waveform panels are
displayed from top to bottom in the order they are shown in the list.

o

(Va)(Vb)(Vc)(la)(Ib)(Ic)(neu):

This selection displays A-phase voltage in the first panel, B-phase voltage
in the second panel, C-phase voltage in the third panel, A-phase current in
the fourth panel, B-phase current in the fifth panel, C-phase current in the

sixth panel, and the neutral current in the seventh panel.

(Va,la)(Vb,Ib)(Vc,Ic)(neu):

This selection displays the voltage and current inputs for A-phase in the
first panel, the voltage and current inputs for B-phase in the second panel,
the voltage and current inputs for C-phase in the third panel, and the
neutral current input in the fourth panel.

(Va,b,c)(la,b,c)(neu):

This selection displays the three-phase voltage inputs in the first panel,
the three-phase current inputs in the second panel, and the neutral current
input in the third panel.

(la,b,c)(neu)(Va,b,c)(ref):

This selection displays the three-phase current inputs in the first panel, the
neutral current input in the second panel, the three-phase voltage inputs in
the third panel, and the reference channel input in the fourth panel.

(Va,la)(neu):

This selection displays the voltage and current inputs for the A-phase in
the first panel and the neutral current input in the second panel.

(Vb,Ib)(neu):

This selection displays the voltage and current inputs for the B-phase in
the first panel and the neutral current input in the second panel.

(Vc,Ic)(neu):

This selection displays the voltage and current inputs for the C-phase in
the first panel and the neutral current input in the second panel.

e Power/lmpedance
This drop-down menu displays None, Power, or Impedance.

©)

o

None:
When this is selected, the Power/Impedance waveform panel is removed
and the Analog Graph Panels display expands to fill the window.

Power:
When this is selected, the Power/Impedance waveform panel is displayed.
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This panel displays Apparent Power, Active Power, Reactive Power, and
Power Factor values that are calculated from the analog data from the
selected Line Name.

o Impedance:
When this is selected, the Power/Impedance waveform panel is displayed.

This panel displays Phase A, Phase B, and Phase C impedance values
that are calculated from the analog data from the selected Line Name.

| Hide | Hide
This button (Figure 5-72) is used to remove the Quick Formatting Panel from the

GSP window. When hidden, the Quick Formatting Panel can be restored by
clicking Show Quick Formatting Panel on the File menu.

. Select
This button displays the Sequence Plot Graph Parameters window (Figure 5-73).

Sequence Plot Graph Parameters

End-1

[ Calculate Power uging Line-ta-Line Voltages

[ Dizplay theze Digital Points Only

Open | Save | Select

] | Eann:el|

Figure 5-73 Sequence Plot Graph Parameters

This window is used to select the digital event or analog trigger inputs to be displayed.

o M Calculate Power using Line-to-Line Voltages:
This checkbox enables the GSP to calculate the power and impedance
values using voltage inputs from a delta-connected transformer.
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o M Display these Digital Points Only:
This checkbox enables the GSP to display the digital points listed in the
Display these Digital Points Only field. Digital points can be typed into
this field or inserted by using the Select button.

. Open
This button displays the (End-1)Open User Selected Digital

Channels window (Figure 5-74). This window is used to select a
previously saved selected digital channel information file.

(End-1)0pen User Selected Digital Channels

Loak. in: |l.f} Exported Analag Data ﬂ £k B9

= mn}
~my g |

Dezktop

\$

by Documents

by Computer

My Metwork File: marme: || ﬂ \ﬂl
Flaces
Files of type: |Llser Select Chan File [*.inf) j %

Figure 5-74 Open User Selected Digital Channels Window

- Save
This button displays the (End-1)Save User Selected Digital

Channels window (Figure 5-75). This window is used to save the
selected digital channels to an information file for future viewing.
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(End-1)5ave User Selected Digital Channels
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File name: || ﬂ Save |
Save as bype: |Llser Select Chan File [%.inf] j Cancel

Figure 5-75 Open User Selected Digital Channels Window

. Select
This button displays the (End-1)Select Digital Channel To
Display window (Figure 5-76). This window is used to select the
digital event or analog trigger inputs to be displayed.

(End-1)Select Digital Channel To Display  [= |[B][X]

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ES: Event Channel
EG: Event Channel
E¥ : Event Channel
E3: Event Channel
E3: Event Channel
E10: Event Channel 10
E11: Event Channel 11

L T T ' [

[ Bt B I R I N ]

| &

] Canicel

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

Figure 5-76 Select Digital Channel To Display Window
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o%

This button acknowledges the selections made on the User Channel
Select window and displays these selected channels.

o Cancel:

This button cancels the selections made on the User Channel Select
window and returns to the previous display.

5.7.4 Three Phases Format

When this format is selected, the Three Phases Channel Select window displays (Figure
5-77).

Three Phase Channel Select

End-1

Analog Channels Currently Selected #Panels

Al Analog Channel 1 - SuggestVa-Y | J
A2 Analog Channel 2 - Suggest Vb -

Select

Open Save

[™ Calculate Power using Line-to-Line Yoltages

[ Display these Digital Points Only

Open | Save | Select
(] 4 Cancel

Figure 5-77 Three Phase Channel Select Window

e #Panels (Number of Panels Selection)
Waveform panels correspond to the horizontal rows used to display the analog
and digital data. This drop-down menu is disabled in three-phase format.

o Analog Channels Currently Selected:
This window displays the analog input number and the channel
description selected for the highlighted panel number.

o Panel# (Panel Number):
This window lists the analog waveform panel by power line phase.
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o Select:

This button displays the Select Analog Channel(s) for Panel N window
(Figure 5-78). These windows are used to select the voltage and current
input channels for the selected A-phase, B-phase, or C-phase panels. To
display this window, click on the panel to be configured and then click this
button.

(End-1)Select one voltage and one current for Panel A E][E|E|

sAnalog Channel 1 - Suggest Va - W
sAnalog Channel 2 - Suggest Vb -
Analog Channel 3 - Suggest Ve -
sAnalog Channel 4 - Suogest la - A
sAnalog Channel 5 - Suggest |b - &
:Analog Channel 6 - Suggest |c - &
sAnalog Channel 7 - Suggest In- A
:finalog Channel 8 - Suggest Any - 4
s Analog Channel 9 - Suggest Va - W

A10: Analog Channel 10 - Suggest Wb -4
A1 : Analog Channel 11 - Suggest Ve - W hd

IIIK|

Figure 5-78 Select Analog Channel(s) for Panel N Window

o Open:

This button displays the (End-1)Open User Selected Analog Channels
window (Figure 5-79). This window is used to select a previously saved
selected analog channels information file.
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(End-1)Open User Selected Analog Channels

Look jm: |l.f} User Selected Analog Channels j = = EE-

1.|| o —
) g |
AN

Deszktop

&

by Documents

by Computer

@

My Metwork.  File name: | ﬂ \ﬂl
Places
Files of type: |Llser Select Chan File [*.inf] j %

Figure 5-79 Open User Selected Analog Channels

om

This button displays the (End-1)Save User Selected Analog Channels
window (Figure 5-80). This window is used to save the selected analog
channels to an information file for future viewing.
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(End-1242368)5ave Liser Selected Analog Channels

Save i |l.ﬂl Exported &nalog D ata Qﬂ ¢ Ef-
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¥

by Documents
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My Metwark.  File name: || j \ﬂl
Flaces
Save az bype: |Llser Select Chan File [7.inf] j ﬂ

Figure 5-80 Save User Selected Analog Channels

o M Calculate Power using Line-to-Line Voltages:
This checkbox enables the GSP to calculate the power and impedance
values using voltage inputs from a delta-connected transformer.

o [ Display these Digital Points Only
This checkbox enables the GSP to display the digital points listed in the Display
these Digital Points Only field. Digital points can be typed into this field or
inserted by using the Select button.

o Open:

This button displays the (End-1)Open User Selected Digital Channels
window (Figure 5-81). This window is used to select a previously saved
selected digital channel information file.
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(End-1)0Open User Selected Digital Channels

Loak in: |l.f} Exported Analog D ata j IC:F -

1.|| o —
AN

Deszktop
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by Computer

My Metwork.  File name: || ﬂ \il
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Files of type: |Llser Select Chan File [*.inf] j %

Figure 5-81 Open User Selected Digital Channels Window

om

This button displays the (End-1)Save User Selected Digital Channels
window (Figure 5-82). This window is used to save the selected digital
channels to an information file for future viewing.
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(End-1)5ave User Selected Digital Channels
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Save as bype: |Llser Select Chan File [%.inf] j Cancel

Figure 5-82 Open User Selected Digital Channels Window

¢ Select:
This button displays the (End-1)Select Digital Channel To Display
window (Figure 5-83). This window is used to select the digital event or
analog trigger inputs to be displayed.

(End-1)Select Digital Channel To Display  [= |[B][X]

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ES: Event Channel
EG: Event Channel
E¥ : Event Channel
E3: Event Channel
E3: Event Channel
E10: Event Channel 10
E11: Event Channel 11

L T T ' [

[ Bt B I R I N ]

| &

] Canicel

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

Figure 5-83 Select Digital Channel To Display Window
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[ ok

This button acknowledges the selections made on the User Channel Select
window and displays these selected channels.

° Cancel

This button cancels the selections made on the User Channel Select window and
returns to the previous display.

The following supporting drop-down menus are available on the Quick Formatting Panel
for the Three Phases format (Figure 5-84).

Fomnat RS Drigital % | Power/impedance Hide
~|[on «]jof ] [020 [Power rl

On On Power

Impedance

Figure 5-84 Quick Formatting Panel — Three Phases

RMS

This drop-down menu displays Off or On. This selection determines whether the
sampled data is plotted to display the original waveforms (Off), or is used to
calculate and plot a linear graph of RMS values (On).

Digital

This drop-down menu displays Off or On. This selection determines whether
digital data is plotted in the bottom waveform panel of the Graphic Signal
Processing window. When On is selected, the Digital Graph Panel is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers and event
inputs during the fault. The data plotted in the digital panel is displayed
sequentially from top to bottom in the order in which it became abnormal.

When Off is selected, the digital panel is removed and the Analog Graph Panels
display expands to fill the window.

% (Percent)

This field is used to enter the percentage (5% thru 95% in increments of 1%) of the
Graphic Signal Processing (GSP) window the digital display panel will occupy. The
remaining percentage of the GSP window will be used to display the analog
panels.

Power/Impedance
This drop-down menu displays None, Power, or Impedance.
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o None:
When this is selected, the Power/Impedance waveform panel is removed
and the Analog Graph Panels display expands to fill the window.

o Power:
When this is selected, the Power/Impedance waveform panel is displayed.
This panel displays Apparent Power, Active Power, Reactive Power, and
Power Factor values that are calculated using analog data from the
selected Line Name.

o Impedance:
When this is selected, the Power/Impedance waveform panel is displayed.

This panel displays Phase A, Phase B, and Phase C impedance values
that are calculated using analog data from the selected Line Name.

o _Hide | Hige
This button (Figure 5-84) is used to remove the Quick Formatting Panel from the
GSP window. When hidden, the Quick Formatting Panel can be restored by
clicking Show Quick Formatting Panel on the File menu.

o Select
This button displays the Three Phases Channel Select window (Figure 5-77).

5.7.5 Single Phase Format

When this format is selected, the Single Phase Channel Select window displays (Figure
5-85).
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Single Phaze Channel Select

End-1
Analog Channels Currently Selected fFPanels
A1 Analog Channel 1 - Suggest Va - | J
A2 finalog Channel 2 - Suggest Wb - W
Panel
1
Select

Open Save

[ Calculate Power uzing Line-to-Line Yoltages

[ Display these Digital Points Only

Open | Save | Select
0K Cancel

Figure 5-85 Single Phase Channel Select Window

#Panels (Number of Panels Selection)
Waveform panels correspond to the horizontal rows used to display the analog
and digital data. This drop-down menu is disabled in single-phase format.

o Analog Channels Currently Selected:
This window displays the analog input number and the channel
description selected for the highlighted panel number.

o Panel# (Panel Number):
This window lists the analog waveform panel by power line phase.

o Select:

This button displays the Select Analog Channel(s) for Panel N window
(Figure 5-86). This window is used to select the voltage and current input
channels for the selected phase panel. To display this window, click on
the panel to be configured and then click this button.
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(End-1)5elect Analog Channel(s) for Panel 1 |Z||E| E'

A1 : Analog Channel
A2 Analog Channel
A3 Analog Channel

- SuggestWa - W ”
- Sugoest Wb - =3
- Suggest Vo - Y

A4 Analog Channel 4 - Suggest la - =
A5 Analog Channel 5 - Suggest |b-Y
A6 Analog Channel 6 - Suggest |c -
AT Analog Channel 7 - Suggest In -

R ey B R S

| &

& - Aralnn Channel B Sonnest don -

] Canicel

Figure 5-86 Select Analog Channel(s) for Panel N Window

o Open:
This button displays the (End-1)Open User Selected Analog Channels

window (Figure 5-87). This window is used to select a previously saved
selected analog channel information file.

(End-1)0pen User Selected Analog Channels

Laak jn: |l.ﬂlLlserSeIec:ted Analog Channels j = ¢ Ef-

1,|| o -
Y g |
& T

Deszktop

\$

by Documents

ty Computer

My Network  File name: | | Open |
Places
ﬂ Cancel

Files af type: | Uzer Select Chan File [.inf]

Figure 5-87 Open User Selected Analog Channels

o This button displays the (End-1)Save User Selected Analog Channels
window (Figure 5-88). This window is used to save the selected analog
channels to an information file for future viewing.
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(End-1242368)Save User Selected Analog Channels ?]X]

Save i |l.ﬂl Exported &nalog D ata Qﬂ ¢ Ef-
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by Computer
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Save az bype: |Llser Select Chan File [7.inf] j ﬂ

Figure 5-88 Save User Selected Analog Channels

o M Calculate Power using Line-to-Line Voltages:
This checkbox enables the GSP to calculate the power and impedance
values using voltage inputs from a delta-connected transformer.

o [ Display these Digital Points Only
This checkbox enables the GSP to display the digital points listed in the Display
these Digital Points Only field. Digital points can be typed into this field or
inserted by using the Select button.

o Open:

This button displays the (End-1)Open User Selected Digital Channels
window (Figure 5-89). This window is used to select a previously saved
selected digital channel information file.
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(End-1)0Open User Selected Digital Channels
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Figure 5-89 Open User Selected Digital Channels Window

om

This button displays the (End-1)Save User Selected Digital Channels
window (Figure 5-90). This window is used to save the selected digital
channels to an information file for future viewing.
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(End-1)5ave User Selected Digital Channels
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Figure 5-90 Open User Selected Digital Channels Window

¢ Select:
This button displays the (End-1)Select Digital Channel To Display
window (Figure 5-91). This window is used to select the digital event or
analog trigger inputs to be displayed.

(End-1)Select Digital Channel To Display  [= |[B][X]

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ES: Event Channel
EG: Event Channel
E¥ : Event Channel
E3: Event Channel
E3: Event Channel
E10: Event Channel 10
E11: Event Channel 11
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Figure 5-91 Select Digital Channel To Display Window
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[ ok

This button acknowledges the selections made on the User Channel Select
window and displays the selected channels.

Cancel

This button cancels the selections made on the User Channel Select window and
returns to the previous display.

The following supporting drop-down menus are available on the Quick Formatting Panel
for the Single Phase format (Figure 5-92).

TR - [0t _y][or ][00 [Fover ]

Forrmat RMS Digital % | Powei/Impedance Hide

On On Power

Impedance

Figure 5-92 Quick Formatting Panel — Single Phase

RMS

This drop-down menu displays Off or On. This selection determines whether the
sampled data is plotted to display the original waveforms (Off), or is used to
calculate and plot a linear graph of RMS values (On).

Digital

This drop-down menu displays Off or On. This selection determines whether
digital data is plotted in the bottom waveform panel of the Graphic Signal
Processing window. When On is selected, the Digital Graph Panel is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers and event
inputs during the fault. The data plotted in the digital panel is displayed
sequentially from top to bottom in the order in which it became abnormal.

When Off is selected, the digital panel is removed and the Analog Graph Panels
display expands to fill the window.

% (Percent)

This field is used to enter the percentage (5% through 95% in increments of 1%) of
the Graphic Signal Processing (GSP) window the digital display panel will occupy.
The remaining percentage of the GSP window will be used to display the analog
panels.

Power/Impedance
This drop-down menu displays None, Power, or Impedance.
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o None:
When this is selected, the Power/Impedance waveform panel is removed
and the Analog Graph Panels display expands to fill the window.

o Power:
When this is selected, the Power/Impedance waveform panel is displayed.
This panel displays Apparent Power, Active Power, Reactive Power, and
Power Factor values that are calculated from the analog data from the
selected Line Name.

o Impedance:
When this is selected, the Power/Impedance waveform panel is displayed.

This panel displays the impedance value that is calculated using the
analog data from the selected phase.

| Hid= | Hige

This button (Figure 5-93) is used to remove the Quick Formatting Panel from the
GSP window. When hidden, the Quick Formatting Panel can be restored by
clicking Show Quick Formatting Panel on the File menu.

. Select
This button displays the Single Phase Channel Select window (Figure 5-91).

5.7.6 Generator/Delta Power Format

This selection is used to perform analysis of pre-assigned Line Group Records (Section
4.3) that are generator or wye-delta inputs to the DME system. The following supporting
drop-down menus are available on the Quick Formatting Panel for the Generator/Delta
Power format (Figure 5-93).

Foumnad AMS5 Drigtal % Liree: Mz Graph Typs Power impedance Hide

Geneiston/Delta Power =] [0 |[0n | (020 [T PET TR ~ |[(Vabclabc) v Power | Select

[WalvBve il sbilclineu]
W g Ib] Ve, |

c lc] [neul

On On

[¥ala] [rew]
[¥Eulio] [reews]
[ bie] o]

Figure 5-93 Quick Formatting Panel — Generator/Delta Power

e RMS
This drop-down menu displays Off or On. This selection determines whether the
sampled data is plotted to display the original waveforms (Off), or is used to
calculate and plot a linear graph of RMS values (On).

e Digital
This drop-down menu displays Off or On. This selection determines whether
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digital data is plotted in the bottom waveform panel of the Graphic Signal
Processing window. When On is selected, the Digital Graph Panel is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers and event
inputs during the fault. The data plotted in the digital panel is displayed
sequentially from top to bottom in the order in which it became abnormal.

When Off is selected, the digital panel is removed and the Analog Graph Panels
display expands to fill the window.

% (Percent)

This field is used to enter the percentage (5% thru 95% in increments of 1%) of the
Graphic Signal Processing (GSP) window the digital display panel will occupy. The
remaining percentage of the GSP window will be used to display the analog
panels.

Power/Impedance
This drop-down menu displays None, Power, or Impedance.

o None:
When this is selected, the Power/Impedance waveform panel is removed
and the Analog Graph Panels display expands to fill the window.

o Power:
When this is selected, the Power/Impedance waveform panel is displayed.
This panel displays Apparent Power, Active Power, Reactive Power, and
Power Factor values that are calculated from the analog data from the
selected Line Name.

o Impedance:
When this is selected, the Power/Impedance waveform panel is displayed.
This panel displays Phase A, Phase B, and Phase C impedance values
that are calculated from the analog data from the selected Line Name.

Line Name
This drop-down displays the list of line groups entered into the Line Group Record
(Section 4.3 and Section 5.1.1)

Graph Type

This drop-down displays the list of panel channel assignments. This list displays
different arrangements of the three-phase inputs. The inputs grouped within
parenthesis are displayed in separate waveform panels. The waveform panels are
displayed from top to bottom in the order they are shown in the list.

o (Va)(Vb)(Vc)(la)(Ib)(lc):
This selection displays A-phase voltage in the first panel, B-phase voltage
in the second panel, C-phase voltage in the third panel, A-phase current in
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the fourth panel, B-phase current in the fifth panel, and the C-phase
current in the sixth panel.

o (Vala)(Vb,Ib)(Vc,Ic):
This selection displays the voltage and current inputs for A-phase in the
first panel, the voltage and current inputs for B-phase in the second panel,
and the voltage and current inputs for C-phase in the third panel.

o (Va,b,c)(la,b,c):

This selection displays the three-phase voltage inputs in the first panel
and the three-phase current inputs in the second panel.

| Hie | Hide
This button (Figure 5-93) is used to remove the Quick Formatting Panel from the

GSP window. When hidden, the Quick Formatting Panel can be restored by
clicking Show Quick Formatting Panel on the File menu.

o Select
This button displays the Sequence Plot Graph Parameters window (Figure 5-94).

Sequence Plot Graph Parameters

End-1 ]

[ Dizplay theze Digital Pointz Only

Open | Save | Select

] | Eann:el|

Figure 5-94 Sequence Plot Graph Parameters

This window is used to select the digital event or analog trigger inputs to be displayed.

o M Display these Digital Points Only:
This checkbox enables the GSP to display the digital points listed in the
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Display these Digital Points Only field. Digital points can be typed into
this field or inserted by using the Select button.

. Open
This button displays the (End-1)Open User Selected Digital

Channels window (Figure 5-95). This window is used to select a
previously saved selected digital channel information file.

(End-1)0Open User. Selected Digital Channels

Loak. ir: |l.f} Exported Analag Data ﬂ =k B
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Flaces
Filez of type: |L|ser Select Chan File [*.inf) ﬂ m

Figure 5-95 Open User Selected Digital Channels Window

= Save

This button displays the (End-1)Save User Selected Digital
Channels window (Figure 5-96). This window is used to save the
selected digital channels to an information file for future viewing.
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(End-1)5ave User Selected Digital Channels
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Figure 5-96 Open User Selected Digital Channels Window

. Select
This button displays the (End-1)Select Digital Channel To
Display window (Figure 5-97). This window is used to select the
digital event or analog trigger inputs to be displayed.

(End-1)Select Digital Channel To Display  [= |[B][X]

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ES: Event Channel
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E10: Event Channel 10
E11: Event Channel 11
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Figure 5-97 Select Digital Channel To Display Window
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o%

This button acknowledges the selections made on the User Channel
Select window and displays these selected channels.

o Cancel:

This button cancels the selections made on the User Channel Select
window and returns to the previous display.

5.8 GSP - GRAPH SETUP SCREEN

This screen is accessed by selecting the Graph Setup tab on the Graphic Signal
Processing window (Figure 5-98). This screen is used to customize the format of the

Graphic Signal Processing screen for analysis. There are six different formats to choose
from.

/ Note: The settings available on this screen are also available on the Quick Formatting
Panel.

EErlp'hi:‘. all Processing

Fla Gragh Wirkew  Hill
Gragh [Gregh Sehp ]|

[T [e— w| =Peeh: [3 =] SGephnapeel: [3 =] DiptslDsts:[gn | DuphalPeselSoe:[l00 %

Engl [End2

AME Graph: |0 ;I

Dvinplay Every 1 of - [1 dets

Tieme Ot fms]; [0
[ Dplay These Everds Oniy
[ T Dk

Sebnct | Ogem | 5m|

Figure 5-98 Graph Setup Screen
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5.8.1 Sequence Format Setup Screen

When this format is selected, the Graphic Signal Processing window displays the analog channels
in sequential order from top to bottom. The following drop-down menus are available (Figure 5-99).

B Graphic ¢

al Processing

Fis Gragh
Graph [Gragh Setp |

Fioamat fﬁmm!

End1 End2

|zer Select
Group

Wirdow  Help

Three Phazes
Single Phaze
Generator/Dela Power

| DughalPored Sze: 00 %

[on x|

]
|

Time Oifsect [ms) : |0

Salacl

™ Dimplag These Everts Only

00~ O T = G0 P

Figure 5-99 Sequence Format

e End1 Screen Tab
This screen displays the available drop-down menus and settings to customize the
End-1 data file.

e End2 Screen Tab
This screen displays the available drop-down menus and settings to customize the
End-2 data file. This tab is displayed only when two data files are open.

o

#Panels (Number of Panels Selection):

Waveform panels are the horizontal rows used to display the analog and
digital data. This drop-down menu allows selection of one to ten display
panels.

#Graphs in a panel:

Each of the waveform display panels can display a single waveform or
multiple waveforms. This drop-down menu allows selections of one to
eight waveforms to be displayed in each panel.

Digital Data:
This drop-down menu displays Off or On. This selection determines

whether digital data is plotted in the bottom waveform panel of the Graphic
Signal Processing window. When On is selected, the Digital Graph Panel
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is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers
and event inputs during the fault. The data plotted in the digital panel is
displayed sequentially from top to bottom in the order which it became
abnormal.

When Off is selected, the digital panel is removed and the Analog Graph
Panels display expands to fill the window.

o Digital Panel Size N%:
This field is used to enter the percentage (5% thru 95% in increments of
1%) of the Graphic Signal Processing (GSP) window the digital display
panel will occupy. The remaining percentage of the GSP window will be
used to display the analog panels.

o Time Offset (ms):
This field only displays when two data files are opened for double-ended
analysis. This feature is used to compensate manually for time skew of
the End-2 data.

o M Display these Digital Points Only:
This checkbox enables the GSP to display the digital points listed in the
Display these Digital Points Only field. Digital points can be typed into
this field or inserted by using the Select button.

. Select
This button displays the (End-1)Select Digital Channel To
Display window (Figure 5-100). This window is used to select the
digital event or analog trigger inputs to be displayed.

(End-1)Select Digital Channel To Display = |(21)(X]

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ES: Event Channel
EE: Event Channel
E¥ : Event Channel
EZ: Event Channel
ES: Event Channel
E10: Event Channel 10

E11 : Event Channel 11 "

Lt I

000 ) O O e D —

(] 4 ? EanceIE

Figure 5-100 Select Digital Channel To Display Window
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. Open
This button displays the (End-1)Open User Selected Digital

Channels window (Figure 5-101). This window is used to select a
previously saved selected digital channels information file.

(End-1)0pen User Selected Digital Channels

Loak in: |l.ﬂ Exparted Analog Data ﬂ £k B~
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by Documents
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by Metwork  File name: I Rd Open |
Flaces
Files of type: |L|ser Select Chan File [*.inf] ﬂ Canhcel

Figure 5-101 Open User Selected Digital Channels Window

. Save
This button displays the (End-1)Save User Selected Digital
Channels window (Figure 5-102). This window is used to save
the selected digital channels to an information file for future
viewing.
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(End-1)5ave User Selected Digital Channels
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Figure 5-102 Open User Selected Digital Channels Window
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This button applies the entries in the Display This Event(s) Only
field and returns to the GSP graph screen.

o RMS Graph:
This drop-down menu displays Off or On. This selection determines

whether the sampled data is plotted to display the original waveforms
(Off), or is used to calculate and plot a linear graph of RMS values (On).

o Display Every 1 of N data:
This field is used to reduce the resolution of the displayed data. The
default setting for this field is 1 which displays all data samples. This is
only used if opening very large data files on a master station PC with
limited resources. Increasing the value in this field will reduce the number
of data samples displayed and decrease the amount of time taken to
display the data file.

o Ui | pdate Graph:
This button applies all the selections of the Graph Setup screen and
returns to the GSP graph screen.
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5.8.2 User Select Format Setup Screen

This window is used to create a user-defined display format. When this format is selected, the
following drop-down menus are available (Figure 5-103).

< Graphilignal Processing
File  Grapl zlysis  Window  Help
Graph Grap Setupl

Format: |{NEER=

Digital Data: {0, »| Digital Panel Size - {020 %
End-1

Apnalog Chanels Currently Selected HPanels

A1 Analog Channel 1 - Suggest Va - 5 57
A2 Analog Channel 2 - Suggest Vb -
Fanelf
v 1
v 2
v 3
v 4 RMS Graph: [OF  ~]
Three Phaszes
SII"IQ'E Phaze Dizplay Every 1 af - |1 data
Generator/Delka Power

w Update Graph

Open Save
[ Display Thiz Event(s] Orly :
|E1 Ok

Select Open Save

Figure 5-103 User Select Format

e End1 Screen Tab

This screen displays the available drop-down menus and settings to customize the
End-1 data file.

e End2 Screen Tab

This screen displays the available drop-down menus and settings to customize the

End-2 data file. This tab is only displayed when two data files are open
simultaneously.

o Digital Data:
This drop-down menu displays Off or On. This selection determines
whether digital data is plotted in the bottom waveform panel of the Graphic

Signal Processing window. When On is selected, the Digital Graph Panel
is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers
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and event inputs during the fault. The data plotted in the digital panel is
displayed sequentially from top to bottom in the order which it became
abnormal.

When Off is selected, the digital panel is removed and the Analog Graph
Panels display expands to fill the window.

o Digital Panel Size N%:
This field is used to enter the percentage (5% thru 95% in increments of
1%) of the Graphic Signal Processing (GSP) window the digital display
panel will occupy. The remaining percentage of the GSP window will be
used to display the analog panels.

o #Panels (Number of Panels Selection):
Waveform panels are the horizontal rows used to display the analog and
digital data. This drop-down menu allows selection of one to ten display
panels.

= Analog Channels Currently Selected
This window displays the analog input number and the channel
description selected for the highlighted panel number.

= Panel# (Panel Number)
This window lists the analog waveform panel numbers.

= Select

This button displays the Select Analog Channel(s) for Panel N
window (Figure 5-104). This window is used to choose which
channels will be displayed in each waveform panel. To display
this window, click on the panel number to be configured and then
click this button.

{End-1)Select Analog Channel{s) for Panel 1 g@g|

A1 Analog Channel 1 - Suggest Va - ”
A2 Analog Channel 2 - Suggest Wb -V

A3 Analog Channel 3 - Suggest Vo -

A4 Analog Channel 4 - Suggest |a -

AR Analog Channel 5 - Suagest |b-Y

A Analog Channel 6 - Suggest |c-Y

A7 Analog Channel 7 - Suggest In -
& - Arnalnn Channel B Sonnest don -

] | Caricel

Figure 5-104 Select Analog Channel(s) for Panel N Window

. Open
This button displays the (End-1)Open User Selected Analog
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Channels window (Figure 5-105). This window is used to select a
previously saved selected analog channels information file.

(End-1)0pen User Selected Analog Channels
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Files of type: |User Select Chan File [*.rf] Bl Cancel

Figure 5-105 Open User Selected Analog Channels

. Save
This button displays the (End-1)Save User Selected Analog
Channels window (Figure 5-106). This window is used to save
the selected analog channels to an information file for future
viewing.

304



UTILITY SYSTEMS INC

(End-1242368)5ave Liser Selected Analog Channels
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Figure 5-106 Save User Selected Analog Channels

= Time Offset (ms)
This field only displays when two data files are opened for double-
ended analysis. This feature is used to compensate manually for
time skew of the End-2 data.

o M Display these Digital Points Only:
This checkbox enables the GSP to display on the digital points displayed
in the Display these Digital Points Only field. Digital points can be typed
into this field or inserted by using the Select button.

. Select
This button displays the (End-1)Select Digital Channel To
Display window (Figure 5-107). This window is used to select the
digital event or analog trigger inputs to be displayed.
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(End-1)Select Digital Channel To Display

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ER: Event Channel
EG : Event Channel
E¥: Event Channel
E3: Event Channel
ES: Event Channel
E10: Event Channel 10
E11: Event Channel 11
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Figure 5-107 Select Digital Channel To Display Window

. Open
This button displays the (End-1)Open User Selected Digital

Channels window (Figure 5-108). This window is used to select a
previously saved selected digital channel information file.

(End-1)0pen User, Selected Digital Channels

Loak if: |l.ﬂl Exported Analog Data j I:_..«.F ER-
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Figure 5-108 Open User Selected Digital Channels Window
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= Save

This button displays the (End-1)Save User Selected Digital
Channels window (Figure 5-109). This window is used to save
the selected digital channels to an information file for future
viewing.

(End-1)5ave User Selected Digital Channels
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Figure 5-109 Save User Selected Digital Channels Window
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This button applies the entries in the Display This Event(s) Only
field and returns to the GSP graph screen.

o RMS Graph:
This drop-down menu displays Off or On. This selection determines

whether the sampled data is plotted to display the original waveforms
(Off), or is used to calculate and plot a linear graph of RMS values (On).

o Display Every 1 of N data:
This field is used to reduce the resolution of the displayed data. The
default setting for this field is 1 which displays all data samples. This is
only used if opening very large data files on a master station PC with
limited resources. Increasing the value in this field will reduce the number
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of data samples displayed and decrease the amount of time taken to
display the data file.

o _Ussetueh | Update Graph:
This button applies all the selections on the Graph Setup screen and
returns to the GSP graph screen.

5.8.3 Group Format Setup Screen

This selection is used to perform analysis of pre-assigned Line Group Records (Section
4.3). When this format is selected, the following drop-down menus are available (Figure 5-
110).

B Graphicignal Processing

File Grap balysis  Window Help
Graph Grap Setupl

Format: |EfE- R Digital Data: |0 ~| Digital Panel Size : [020 2%
End-1 ]
i‘me LR J Graph Type: |[Va,b,c] [la.b.z] [reu] j
Poveer/lmpedance . | Power -
Seqguence
IJzer Select
RMS Graph: |0 -

Three Phases

Single Phaze

Generatar/Delka Power Displap Every 1 of ; |1 data

[ Calculate Power uzing Line-to-Line Voltages

Update Graph

[ Dizplay Thizs Event{z] Only :
[&] Ok
Select Open Save

Figure 5-110 Group Format

e End1 Screen Tab
This screen displays the available drop-down menus and settings to customize the
End-1 data file.

e End2 Screen Tab
This screen displays the available drop-down menus and settings to customize the
End-2 data file. This tab is only displayed when two data files are open
simultaneously.
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Digital Data:
This drop-down menu displays Off or On. This selection determines

whether digital data is plotted in the bottom waveform panel of the Graphic
Signal Processing window. When On is selected, the Digital Graph Panel
is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers
and event inputs during the fault. The data plotted in the digital panel is
displayed sequentially from top to bottom in the order which it became
abnormal.

When Off is selected, the digital panel is removed and the Analog Graph
Panels display expands to fill the window.

Digital Panel Size N%:

This field is used to enter the percentage (5% thru 95% in increments of
1%) of the Graphic Signal Processing (GSP) window the digital display
panel will occupy. The remaining percentage of the GSP window will be
used to display the analog panels.

Line Group:
This drop-down displays the list of line groups entered into the Line Group

Record (Section 4.3 and Section 5.1.1).

Time Offset (ms):

This field only displays when two data files are opened for double-ended
analysis. This feature is used to manually compensate for possible time
skew of the End-2 data.

M Display these Digital Points Only:

This checkbox enables the GSP to display on the digital points displayed
in the Display these Digital Points Only field. Digital points can be typed
into this field or inserted by using the Select button.

" Select
This button displays the (End-1)Select Digital Channel To
Display window (Figure 5-111). This window is used to select the
digital event or analog trigger inputs to be displayed.
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(End-1)Select Digital Channel To Display

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ER: Event Channel
EG : Event Channel
E¥: Event Channel
E3: Event Channel
ES: Event Channel
E10: Event Channel 10
E11: Event Channel 11
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Figure 5-111 Select Digital Channel To Display Window

. Open
This button displays the (End-1)Open User Selected Digital

Channels window (Figure 5-112). This window is used to select a
previously saved selected digital channels information file.

(End-1)0pen User, Selected Digital Channels

Loak if: |l.ﬂl Exported Analog Data j I:_..«.F ER-
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Files af type: |Llser Select Chan File [*.inf] j Cancel

Figure 5-112 Open User Selected Digital Channels Window
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= Save

This button displays the (End-1)Save User Selected Digital
Channels window (Figure 5-113). This window is used to save he
selected digital channels to an information file for future viewing.

(End-1)Save User, Selected Digital Channels
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Figure 5-113 Save User Selected Digital Channels Window

. Ok
This button applies the entries in the Display This Event(s) Only

field and returns to the GSP graph screen.

o Graph Type:
This drop-down displays the list of panel channel assignments. This list

displays different arrangements of the three-phase inputs. The inputs
grouped within parenthesis are displayed in separate waveform panels.
The waveform panels are displayed from top to bottom in the order they
are shown in the list.

= (Va)(Vb)(Vc)(la)(Ib)(Ic)(neu)
This selection displays A-phase voltage in the first panel, B-phase
voltage in the second panel, C-phase voltage in the third panel, A-
phase current in the fourth panel, B-phase current in the fifth
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panel, C-phase current in the sixth panel, and the neutral current
in the seventh panel.

(Va,la)(Vb,Ib)(Vc,Ic)(neu)

This selection displays the voltage and current inputs for A-phase
in the first panel, the voltage and current inputs for B-phase in the
second panel, the voltage and current inputs for C-phase in the
third panel, and the neutral current input in the fourth panel.

(Va,b,c)(la,b,c)(neu)

This selection displays the three-phase voltage inputs in the first
panel, the three-phase current inputs in the second panel, and the
neutral current input in the third panel.

(la,b,c)(neu)(Va,b,c)(ref)

This selection displays the three-phase current inputs in the first
panel, the neutral current input in the second panel, the three-
phase voltage inputs in the third panel, and the reference channel
input in the fourth panel.

(Va,la)(neu)

This selection displays the voltage and current inputs for the A-
phase in the first panel and the neutral current input in the second
panel.

(Vb,Ib)(neu)

This selection displays the voltage and current inputs for the B-
phase in the first panel and the neutral current input in the second
panel.

(Vc,Ic)(neu)

This selection displays the voltage and current inputs for the C-
phase in the first panel and the neutral current input in the second
panel.

o Power/lmpedance:

This drop-down menu displays None, Power, or Impedance.

None

When this is selected, the Power/Impedance waveform panel is
removed and the Analog Graph Panels display expands to fill
the window.

Power

When this is selected, the Power/Impedance waveform panel is
displayed. This panel displays Apparent Power, Active Power,
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Reactive Power, and Power Factor values that are calculated
from the analog data from the selected Line Name.

= |mpedance
When this is selected, the Power/Impedance waveform panel is
displayed. This panel displays Phase A, Phase B, and Phase C
impedance values that are calculated from the analog data from
the selected Line Name.

RMS Graph:
This drop-down menu displays Off or On. This selection determines

whether the sampled data is plotted to display the original waveforms
(Off), or is used to calculate and plot a linear graph of RMS values (On).

Display Every 1 of N data:

This field is used to reduce the resolution of the displayed data. The
default setting for this field is 1 which displays all data samples. This is
only used if opening very large data files on a master station PC with
limited resources. Increasing the value in this field will reduce the number
of data samples displayed and decrease the amount of time taken to
display the data file.

M Calculate Power using Line-to-Line Voltages:
This checkbox enables the GSP to calculate the power and impedance
values using voltage inputs from a Delta-connected transformer.

_UsaseGeen | Update Graph:
This button applies all the selections on the Graph Setup screen and

returns to the GSP graph screen.
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5.8.4 Three Phases Format Setup Screen

This format is used to perform three-phase analysis. When this format is selected, the
following drop-down menus are available (Figure 5-114).

= Graphic ![lnal Processing

Fie Graph <ic Window Help
Graph Geaph Sebup |

Formet: |t R - | DigtalData:[0r,  =|  Dightal Paned Siza: (020 3¢
End |
Analog Cumently Sedscied EFarmd
A1 - Anakog Charwel 1 - Sugge Va - |
A2 : Ak Channel 2 - Suggedt Vi - ' —
| a— Powest Menpadance © | Power =
r W B
Seguence =X
Uszer Select FMS Geaph: [on =]
Grou
Single Phase Display Everp 1 of: 1 " data
Genarator/Delta Fower
[~ Calculste Powst g Line-bo-Line Vol age:
Sedect Update Graph
Open | Save
[~ Display This Events) Dnly
I 0|
Select DOpen | Save

Figure 5-114 Three Phases Screen

e End1 Screen Tab

This screen displays the available drop-down menus and settings to customize the
End-1 data file.

e End2 Screen Tab

This screen displays the available drop-down menus and settings to customize the
End-2 data file. This tab is only displayed when two data files are open
simultaneously.

o Digital Data:
This drop-down menu displays Off or On. This selection determines
whether digital data is plotted in the bottom waveform panel of the Graphic

Signal Processing window. When On is selected, the Digital Graph Panel
is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers
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and event inputs during the fault. The data plotted in the digital panel is
displayed sequentially from top to bottom in the order which it became
abnormal.

When Off is selected, the digital panel is removed and the Analog Graph
Panels display expands to fill the window.

o Digital Panel Size N%:
This field is used to enter the percentage (5% thru 95% in increments of
1%) of the Graphic Signal Processing (GSP) window the digital display
panel will occupy. The remaining percentage of the GSP window will be
used to display the analog panels.

o #Panels (Number of Panels Selection):
Waveform panels correspond to the horizontal rows used to display the
analog and digital data. This drop-down menu is disabled in three-phase
format.

= Analog Channels Currently Selected
This window displays the analog input number and the channel
description selected for the highlighted panel number.

= Panel# (Panel Number)
This window lists the analog waveform panel by power line phase.

= Select

This button displays the Select Analog Channel(s) for Panel N
window (Figure 5-115). These windows are used to select the
voltage and current input channels for the selected A-phase, B-
phase, or C-phase panels. To display this window, click on the
panel to be configured and then click this button.

{End-1)Select Analog Channel{s) for Panel 1 E@E|

A1 Analog Channel 1 - Suggest Va - ”
A2 Analog Channel 2 - Suggest Wb -V

A3 Analog Channel 3 - Suggest Vo -

A4 Analog Channel 4 - Suggest |a -

AR Analog Channel 5 - Suagest |b-Y

A Analog Channel 6 - Suggest |c-Y

A7 Analog Channel 7 - Suggest In -
& - Arnalnn Channel B Sonnest don -

] | Caricel

Figure 5-115 Select Analog Channel(s) for Panel N Window

. Open
This button displays the (End-1)Open User Selected Analog
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Channels window (Figure 5-116). This window is used to select a
previously saved selected analog channel information file.

(End-1)0pen User Selected Analog Channels

Laak in: |@User5&lected Analog Channels ﬂ = EF E-

1.|| ) -
my g |
& T

Dezktop

\$

by Documents

ty Computer

by Metwork  File name: | ﬂ Open |
Places
Files of type: |User Select Chan File [*.rf] Bl Cancel

Figure 5-116 Open User Selected Analog Channels

. Save
This button displays the (End-1)Save User Selected Analog
Channels window (Figure 5-117). This window is used to save
the selected analog channels to an information file for future
viewing.
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Figure 5-117 Save User Selected Analog Channels

= Time Offset (ms)
This field only displays when two data files are opened for double-
ended analysis. This feature is used to manually compensate for
possible time skew of the End-2 data.

o M Display these Digital Points Only:
This checkbox enables the GSP to display the digital points displayed in
the Display these Digital Points Only field. Digital points can be typed
into this field or inserted by using the Select button.

. Select
This button displays the (End-1)Select Digital Channel To
Display window (Figure 5-118). This window is used to select the
digital event or analog trigger inputs to be displayed.
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(End-1)Select Digital Channel To Display

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ER: Event Channel
EG : Event Channel
E¥: Event Channel
E3: Event Channel
ES: Event Channel
E10: Event Channel 10
E11: Event Channel 11
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Figure 5-118 Select Digital Channel To Display Window

. Open
This button displays the (End-1)Open User Selected Digital

Channels window (Figure 5-119). This window is used to select a
previously saved selected digital channels information file.

(End-1)0pen User, Selected Digital Channels
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Figure 5-119 Open User Selected Digital Channels Window
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= Save

This button displays the (End-1)Save User Selected Digital
Channels window (Figure 5-120). This window is used to save
the selected digital channels to an information file for future
viewing.

(End-1)5ave User Selected Digital Channels
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Figure 5-120 Open User Selected Digital Channels Window

. Ok
This button applies the entries in the Display This Event(s) Only

field and returns to the GSP graph screen.

o Power/Impedance:
This drop-down menu displays None, Power, or Impedance.

= None
When this is selected, the Power/Impedance waveform panel is
removed and the Analog Graph Panels display expands to fill
the window.

= Power
When this is selected, the Power/Impedance waveform panel is
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displayed. This panel displays Apparent Power, Active Power,
Reactive Power, and Power Factor values that are calculated
from the analog data from the selected Line Name.

= Impedance
When this is selected, the Power/Impedance waveform panel is
displayed. This panel displays Phase A, Phase B, and Phase C
impedance values that are calculated from the analog data from
the selected Line Name.

RMS Graph:
This drop-down menu displays Off or On. This selection determines

whether the sampled data is plotted to display the original waveforms
(Off), or is used to calculate and plot a linear graph of RMS values (On).

Display Every 1 of N data:

This field is used to reduce the resolution of the displayed data. The
default setting for this field it 1 which displays all data samples. This is
only used if opening very large data files on a master station PC with
limited resources. Increasing the value in this field will reduce the number
of data samples displayed and decrease the amount of time taken to
display the data file.

M Calculate Power using Line-to-Line Voltages:
This checkbox enables the GSP to calculate the power and impedance
values using voltage inputs from a Delta-connected transformer.

_ UsdssGush | Jpdate Graph:
This button applies all the selections on the Graph Setup screen and

returns to the GSP graph screen.
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5.8.5 Single Phase Format Setup Screen

This format is used to perform single-phase analysis. When this format is selected, the
following drop-down menus are available (Figure 5-121).

- Graphic @ nal Processing
File Graph sis  Window Help
Graph Graph etup]

Format:

Digital Data: o «| Digital Panel Size: 020 %

End-1

Analog Chanels Curently S elected #P anels
A1 Analog Channel 1 - Suggest Va -
A2 Analog Channel 2 - Suggestvb -
Panel#
"] Powerdimpedance : m
Sequence
RS Graph: [OfF
Jzer Selact
Group

Three Phaszes Digplay Every 1 of : |1 data

Generatar/Delta Power

[ Calculate Power uzing Line-to-Line Voltages

Select |Ipdate Graph

Open Save
[ Display This Event(s] Only :
|E1 0k
Select Open Save

Figure 5-121 Single Phase Format

e End1 Screen Tab

This screen displays the available drop-down menus and settings to customize the
End-1 data file.

e End2 Screen Tab

This screen displays the available drop-down menus and setting to customize the
End-2 data file. This tab is only displayed when two data files are open
simultaneously.

o Digital Data:
This drop-down menu displays Off or On. This selection determines
whether digital data is plotted in the bottom waveform panel of the Graphic

Signal Processing window. When On is selected, the Digital Graph Panel
is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers
and event inputs during the fault. The data plotted in the digital panel is
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displayed sequentially from top to bottom in the order which it became
abnormal.

When Off is selected, the digital panel is removed and the Analog Graph
Panels display expands to fill the window.

o Digital Panel Size N%:
This field is used to enter the percentage (5% thru 95% in increments of
1%) of the Graphic Signal Processing (GSP) window the digital display
panel will occupy. The remaining percentage of the GSP window will be
used to display the analog panels.

o #Panels (Number of Panels Selection):
Waveform panels correspond to the horizontal rows used to display the
analog and digital data. This drop-down menu is disabled in single-phase
format.

= Analog Channels Currently Selected
This window displays the analog input number and the channel
description selected for the highlighted panel number.

= Panel# (Panel Number)
This window lists the analog waveform panel by power line phase.

. Select

This button displays the Select Analog Channel(s) for Panel N
window (Figure 5-122). These windows are used to select the
voltage and current input channels for the selected phase panel.
To display this window, click on the panel to be configured and
then click this button.

{End-1)Select Analog Channel(s) for Panel 1 g@g|

A1 Analog Channel 1 - Suggest Wa -V ”
A2 Analog Channel 2 - Suggest Vb -
83 Analog Channel 3 - Suggest Vo - W
A4 Analog Channel 4 - Suggest la-Y
A5 Analog Channel & - Suggest |b-Y
A6 Analog Channel B - Suggest |c -

AT Analog Channel 7 - Suggest [n-%
& - Arnalnn Channel B - Sonnest don -3

k. | Cancel

Figure 5-122 Select Analog Channel(s) for Panel N Window

. Open
This button displays the (End-1)Open User Selected Analog
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Channels window (Figure 5-123). This window is used to select a
previously saved selected analog channels information file.

(End-1)0pen User Selected Analog Channels

Laak in: |@User5&lected Analog Channels ﬂ = EF E-

1.|| ) -
my g |
& T

Dezktop

\$

by Documents

ty Computer

by Metwork  File name: | ﬂ Open |
Places
Files of type: |User Select Chan File [*.rf] Bl Cancel

Figure 5-123 Open User Selected Analog Channels

. Save
This button displays the (End-1)Save User Selected Analog
Channels window (Figure 5-124). This window is used to save
the selected analog channels to an information file for future
viewing.
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(End-1242368)5ave Liser Selected Analog Channels
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Figure 5-124 Save User Selected Analog Channels

= Time Offset (ms)
This field only displays when two data files are opened for double-
ended analysis. This feature is used to manually compensate for
possible time skew of the End-2 data.

o M Display these Digital Points Only:
This checkbox enables the GSP to display on the digital points displayed
in the Display these Digital Points Only field. Digital points can be typed
into this field or inserted by using the Select button.

. Select
This button displays the (End-1)Select Digital Channel To
Display window (Figure 5-125). This window is used to select the
digital event or analog trigger inputs to be displayed.
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(End-1)Select Digital Channel To Display

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ER: Event Channel
EG : Event Channel
E¥: Event Channel
E3: Event Channel
ES: Event Channel
E10: Event Channel 10
E11: Event Channel 11

L T T ' [

[E3

000 ] O T e D0 —

| &

] | Canicel

Figure 5-125 Select Digital Channel To Display Window

. Open
This button displays the (End-1)Open User Selected Digital

Channels window (Figure 5-126). This window is used to select a
previously saved selected digital channels information file.

(End-1)0pen User, Selected Digital Channels

Loak if: |l.ﬂl Exported Analog Data j I:_..«.F ER-

U

'!l

|
—

My Metwark  File name: | | Open |
Places
Files af type: |Llser Select Chan File [*.inf] j Cancel

Figure 5-126 Open User Selected Digital Channels Window

325



UTILITY SYSTEMS INC

= Save

This button displays the (End-1)Save User Selected Digital
Channels window (Figure 5-127). This window is used to save
the selected digital channels to an information file for future
viewing.

(End-1)5ave User Selected Digital Channels

Save in: |l.ﬂ Exparted Analog Data ﬂ £k ER-

U

Recent

L
m
w
&=
=1
=

\¥

by Documents

by Metwork: File: narne: || ﬂ \il
Places
Save az lype: |Llser Select Chan File [F.inf] ﬂ m

Figure 5-127 Save User Selected Digital Channels Window

. Ok
This button applies the entries in the Display This Event(s) Only

field and returns to the GSP graph screen.

o Power/Impedance:
This drop-down menu displays None, Power, or Impedance.

= None
When this is selected, the Power/Impedance waveform panel is
removed and the Analog Graph Panels display expands to fill
the window.

= Power
When this is selected, the Power/Impedance waveform panel is
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displayed. This panel displays Apparent Power, Active Power,
Reactive Power, and Power Factor values that are calculated
from the analog data from the selected Line Name.

= Impedance
When this is selected, the Power/Impedance waveform panel is
displayed. This panel displays the impedance value that is
calculated from the analog data from the selected phase.

RMS Graph:
This drop-down menu displays Off or On. This selection determines

whether the sampled data is plotted to display the original waveforms
(Off), or is used to calculate and plot a linear graph of RMS values (On).

Display Every 1 of N data:

This field is used to reduce the resolution of the displayed data. The
default setting for this field it 1 which displays all data samples. This is
only used if opening very large data files on a master station PC with
limited resources. Increasing the value in this field will reduce the number
of data samples displayed and decrease the amount of time taken to
display the data file.

M Calculate Power using Line-to-Line Voltages:
This checkbox enables the GSP to calculate the power and impedance
values using voltage inputs from a delta-connected transformer.

_UpaseGich | Update Graph:
This button applies all the selections on the Graph Setup screen and

returns to the GSP graph screen.
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5.8.6 Generator/Delta Power Format Setup Screen

This selection is used to perform analysis of pre-assigned Line Group Records (Section
4.3) that are generator or wye-delta inputs to the DME system. When this format is
selected, the following drop-down menus are available (Figure 5-128).

o Graphicjl gnal Processing

File Grap balysis  Window Help
Graph Graph Setup]

Digital Data:{0n  «| Digtal Panel Size - |020 %%

NN S enerator/Dielta Pover

End-1 ]

Line Group :

| [~

Graph Type : |[Va,b,c] [la.b.c [neu) ﬂ

Power/Impedance : | Power hd

Seqguence

IJzer Select

Group

Three Phazes

Single Phaze
Generator/Delta Power

AMS Graph: [0F =]

Dizplay Every 1 of : |1 data
Update Graph

[ Dizplay This Ewent(s] Only :
|E1 Ok
Select Open Save

Figure 5-128 Generator/Delta Power Screen

e End1 Screen Tab
This screen displays the available drop-down menus and settings to customize the
End-1 data file.

e End2 Screen Tab
This screen displays the available drop-down menus and settings to customize the
End-2 data file. This tab is only displayed when two data files are open
simultaneously.

o Digital Data:
This drop-down menu displays Off or On. This selection determines

whether digital data is plotted in the bottom waveform panel of the Graphic
Signal Processing window. When On is selected, the Digital Graph Panel
is displayed.

Digital Graph Panel displays the status of all abnormal analog triggers

and event inputs during the fault. The data plotted in the digital panel is
displayed sequentially from top to bottom in the order which it became
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abnormal.

When Off is selected, the digital panel is removed and the Analog Graph
Panels display expands to fill the window.

o Digital Panel Size N%:
This field is used to enter the percentage (5% thru 95% in increments of
1%) of the Graphic Signal Processing (GSP) window the digital display
panel will occupy. The remaining percentage of the GSP window will be
used to display the analog panels.

o Line Group:
This drop-down displays the list of line groups entered into the Line Group

Record (Section 4.3 and Section 5.1.1).

o Time Offset (ms):
This field only displays when two data files are opened for double-ended
analysis. This feature is used to manually compensate for possible time
skew of the End-2 data.

o M Display these Digital Points Only:
This checkbox enables the GSP to display on the digital points displayed
in the Display these Digital Points Only field. Digital points can be typed
into this field or inserted by using the Select button.

. Select
This button displays the (End-1)Select Digital Channel To
Display window (Figure 5-129). This window is used to select the
digital event or analog trigger inputs to be displayed.

(End-1)Select Digital Channel To Display (= |[E)X]

E1: Event Channel
EZ: Event Channel
E3: Event Channel
E4: Event Channel
ES: Event Channel
EE: Event Channel
EY : Event Channel
E3: Event Channel
ES: Event Channel
E10: Event Channel 10

E11 : Event Channel 11 w

Lt I

L0000 =) O O e D —

] ? EanceIE

Figure 5-129 Select Digital Channel To Display Window
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. Open

This button displays the (End-1)Open User Selected Digital
Channels window (Figure 5-130). This window is used to select a
previously saved selected digital channels information file.

(End-1)0pen User Selected Digital Channels

Loak in: |l.ﬂ Exparted Analog Data ﬂ £k B~

1‘|| o -
1 g |
& T

Desktop

\$

by Documents

=

=

ImyriE.
@: g{_'.

=)

=

T

by Metwork  File name: I Rd Open |
Flaces
Files of type: |L|ser Select Chan File [*.inf] ﬂ Canhcel

Figure 5-130 Open User Selected Digital Channels Window

= Save

This button displays the (End-1)Save User Selected Digital
Channels window (Figure 5-131). This window is used to save he
selected digital channels to an information file for future viewing.
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(End-1)5ave User Selected Digital Channels
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Figure 5-131 Save User Selected Digital Channels Window

. Ok
This button applies the entries in the Display This Event(s) Only

field and returns to the GSP graph screen.

o Graph Type:
This drop-down displays the list of panel channel assignments. This list

displays different arrangements of the three-phase inputs. The inputs
grouped within parenthesis are displayed in separate waveform panels.
The waveform panels are displayed from top to bottom in the order they
are shown in the list.

= (Va)(Vb)(Vc)(la)(Ib)(Ic)(neu)
This selection displays A-phase voltage in the first panel, B-phase
voltage in the second panel, C-phase voltage in the third panel, A-
phase current in the fourth panel, B-phase current in the fifth
panel, C-phase current in the sixth panel, and the neutral current
in the seventh panel.

= (Va,la)(Vb,Ib)(Vc,Ic)(neu)
This selection displays the voltage and current inputs for A-phase
in the first panel, the voltage and current inputs for B-phase in the
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second panel, the voltage and current inputs for C-phase in the
third panel, and the neutral current input in the fourth panel.

(Va,b,c)(la,b,c)(neu)

This selection displays the three-phase voltage inputs in the first
panel, the three-phase current inputs in the second panel, and the
neutral current input in the third panel.

(la,b,c)(neu)(Va,b,c)(ref)

This selection displays the three-phase current inputs in the first
panel, the neutral current input in the second panel, the three-
phase voltage inputs in the third panel, and the reference channel
input in the fourth panel.

(Va,la)(neu)

This selection displays the voltage and current inputs for the A-
phase in the first panel and the neutral current input in the second
panel.

(Vb,Ib)(neu)

This selection displays the voltage and current inputs for the B-
phase in the first panel and the neutral current input in the second
panel.

(Vc,Ic)(neu)

This selection displays the voltage and current inputs for the C-
phase in the first panel and the neutral current input in the second
panel.

o Power/lmpedance:

This drop-down menu displays None, Power, or Impedance.

None

When this is selected, the Power/Impedance waveform panel is
removed and the Analog Graph Panels display expands to fill
the window.

Power

When this is selected, the Power/Impedance waveform panel is
displayed. This panel displays Apparent Power, Active Power,
Reactive Power, and Power Factor values that are calculated
from the analog data from the selected Line Name.

Impedance
When this is selected, the Power/Impedance waveform panel is
displayed. This panel displays Phase A, Phase B, and Phase C
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impedance values that are calculated from the analog data from
the selected Line Name.

RMS Graph:
This drop-down menu displays Off or On. This selection determines

whether the sampled data is plotted to display the original waveforms
(Off), or is used to calculate and plot a linear graph of RMS values (On).

Display Every 1 of N data:

This field is used to reduce the resolution of the displayed data. The
default setting for this field is 1 which displays all data samples. This is
only used if opening very large data files on a master station PC with
limited resources. Increasing the value in this field will reduce the number
of data samples displayed and decrease the amount of time taken to
display the data file.

M Calculate Power using Line-to-Line Voltages:
This checkbox enables the GSP to calculate the power and impedance
values using voltage inputs from a delta-connected transformer.

Update Graph:
This button applies all the selections on the Graph Setup screen and

returns to the GSP graph screen.
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5.9 GSP - Two-Ended Analysis

The Graphic Signal Processing window can also be used to analyze a fault having data
files from recording devices at both ends of the faulted transmission line. The data files can
come from any USI or non-USI devices which produce a data file in COMTRADE format
(e.g. DFR, DME, Protective Relay, Meter, etc.).

Two-Ended analysis can be performed when records from two different devices are
opened in the same GSP window. There are three techniques to enter double-ended
analysis mode. These are listed below.

5.9.1 Opening Two USI Data Files

This technique describes how to open two data files, both originating from a Utility
Systems, Inc. DFR or DME.
e To open the End-1 data file, select the End-1 station from the DME System
Selection drop-down list (Section 2.2.1).
e From the History Data screen tab, double-click on the End-1 fault record to open
the GSP window and display this data file.

e C(Click the =8 Restore-Down button to minimize the GSP screen.

/ Note: If using computer with multiple displays, the GSP window can be dragged to the

second display, resulting in the USIMaster® screen displayed on one display and
the GSP window on the other.

e To open the End-2 data file, select the End-2 station from the DME System
Selection drop-down list.

e From the History Data screen tab, double-click on the End-2 fault record to
display this data file overlaying the End-1 data file in the same GSP window. If the
two records do not overlap in time due to loss of clock synchronization, the
message window shown in Figure 5-132 is displayed. Click —* | 0Kto align
the trigger-zero (to) times and display the two records.

End-1 and End-Z do not overlap. For display purposes, both k0 lines are Forced to align,

Figure 5-132 Double Graph Message Box

/ Note: Two data files having different sample rates and different record lengths can be
used.
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5.9.2 Opening One USI Data File and One Non-USI Data File

This technique describes how to open two COMTRADE data files, one originating from a
Utility Systems, Inc. DFR or DME and the other from a non-USI device.

To open the End-1 data file, select the End-1 station from the DME System
Selection drop-down list (Section 2.2.1).

From the History Data screen tab, double-click on the End-1 fault record to open
the GSP window and display this data file.

To open the End-2 data file, from the File menu select Open Data and then select
Open Data 2. This displays the Open End-2 Data File window.

Then use this window to select the End-2 data file. If the two records do not
overlap in time due to loss of clock synchronization, the message window shown
in Figure 5-132 is displayed. Click _* | oKto align the trigger-zero (to) times
and display the two records.

5.9.3 Opening Two Non-USI Data Files

This technique describes how to open two COMTRADE data files, both originating from
non-USI devices.

Open the GSP window by clicking the Tools menu and selecting Show Graphic
Signal Processing Window.

To open the End-1 data file, from the File menu select Open Data and then select
Open Data 1. This displays the Open End-1 Data File window.

Then use this window to select the End-1 data file.

To open the End-2 data file, from the File menu select Open Data and then select
Open Data 2. This displays the Open End-2 Data File window.

Then use this window to select the End-2 data file. If the two records do not
overlap in time due to loss of clock synchronization, the message window shown
in Figure 5-132 is displayed. Click —* | 0Kto align the trigger-zero (to) times
and display the two records.
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5.9.4 Two-Ended Analysis

When two data files are open in the GSP window, End-2 information is displayed in the
right side of the GSP Header and End-1 information is displayed in the left side of the GSP
Header (Figure 5-133).

B Graphic Signe!  ressing

Fle Grogh _Anghg
el T tee, UL fea,
“.-ﬁﬁﬁh_ GeghSenp|  TTte,, o ettt T,
" Erch1 N} . o 5 End-2 [OH}
- Fault : | REGFO00T - U5 Miodel 2002 DHE | MW | [ e e o TR
. : : 2 AT I ; : [ S0 ME
Fault Tiewe : (7255200 005 02 D0 ES0N a - Fandt T = 0052572200 0-0050 02 DOUESA 01 1 bl D00k
*a Length ; (3845 ¢ HOata: 1912 o *a, Lemgth ; 03449 ¢ BData: 1312
Tuy, , Sequentisl Plot et "« ., Seqeential Plot o
fraa, Lan®® o Thea,, sunt®
"""" [ETTEECE R frrerasesaamnarEt
Fomnal Paneh  ChParel FRMS  Dwgid | % biicke
[ Sequmnce =l =z =lfor ][on ][0 et |

Figure 5-133 Graphic Signal Processing — Two-Ended Data

e End-2 Data Box
The End-2 data box displays information for the second fault record when using
double-ended analysis (Figure 5-133).

/ Note: See Section 5.9 for details on double-ended analysis.

o M End-2 On/Off Check-box:
This check-box toggles ON or OFF the display of the second data files
waveforms.

o Fault:
This field displays End-2 data file information as follows: (Remote ID
number) (Fault ID number): (Station name).

o Fault Time:
This field displays the time when the End-2 fault record was triggered.

o Length:
This field displays the End-2 fault record length in time.

o #Data:
This field displays the End-2 fault record length in number of A-to-D data
samples.

o Plot
This field displays the selected graph format (Section 5.7 or Section 5.8).
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o Two-Ended GSP Window
When two data files are open in the GSP window, both the End-2 and End-1
waveforms are displayed in the Analog Graph Panels (Figure 5-134), and the

nnnnn

calculated values are displayed in the Measurement column.

The input numbers and descriptions are displayed in the Channel Number and
Description column.

The analog input numbers and descriptions will display a prefix of 1 or 2 to indicate

End-1 or End-2 (e.g. 1A1 = End-1 Analog Channel 1 and 2A1 = End-2 Analog
Channel 1). Likewise, the digital event and analog trigger inputs also display a
prefix of 1 or 2 to indicate End-1 or End-2.

W Falt
Pl T

[T
B eipasriial Pl

BTTE, 16834 1ms, -1 T W) e Tommgr DOV ) - PR |

Figure 5-134 Two-Ended GSP Window

Two-Ended Quick Formatting Panel and Graph Setup Screen

When two data files are opened in the same GSP screen, the same
customizations can be done for both data files by using the End-1 or
End-2 buttons on the Quick Formatting Panel (Section 5.7) or by using the End-
1 or End-2 screen tabs on the Graph Setup screen (Section 5.8) of each format.
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o Graph Setup Screen — End1 Screen Tab:

This screen displays the available drop-down menus and settings to
customize the End-1 data file.

o Graph Setup Screen — End2 Screen Tab:

This screen displays the available drop-down menus and settings to
customize the End-2 data file. This tab is displayed only when two data
files are open simultaneously.

Time Offset (ms)
This field displays only on the End-2 Graph Setup screen when
two data files are opened for double-ended analysis.

When the GPS times of the two data files overlap, they are plotted
synchronously with their GPS times. Small time offsets are
automatically corrected and the computed offset value is
displayed in this field.

When the GPS times of the two data files do not overlap due to a
loss of clock synch at the DME, they are plotted synchronously at
their trigger-zero to points. This field is used to compensate
manually for the time difference. The value entered here is used
to align the End-2 data file to the End-1 data file.

Sequence Format:

When this format is selected, the Graphic Signal Processing window
displays the End-1 and the End-2 analog channels in sequential order
from top to bottom.

When two data files are displayed in this format, the Quick Formatting
Panel (Section 5.7.1) and Graph Setup screen (Section 5.8.1) can be
used to customize the graphs using the End-1 and End-2 screen tabs.

Sequence Format — Quick formatting Panel

Clicking the Select button displays the Sequence Plot

Graph Parameters window (Figure 5-135). When two data files

are displayed, the End-2 tab can be used to customize the End-2
graphs in the same manner as in single-ended analysis (Section
5.7.1).
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Sequence Plot Graph Parameters

[ Dizplay these Digital Paintz Only

Open | Save | Select

k. | Ear‘u:ell

Figure 5-135 End-2 Sequence Format — Graph Parameters

= Sequence Format — Graph Setup Screen
Click the Graph Setup tab to display the Graph Setup screen
(Figure 5-136). When two data files are displayed, the End-2 tab
can be used to customize the End-2 graphs in the same manner
as in single-ended analysis (Section 5.8.1).

339



UTILITY SYSTEMS INC

Ef.irn.p hic Fignal Processing
Fle Graph  Analyst  Windsw  Help
Graph [Gragh Setup ||

e R LR L L L) ey,
-

Time Dbt ] [1.000 Tre.
-

Formst: [Sequence =] =Paeeis: 4 =] SGaphemapanel: [7 =]  DiglelDeta:[gn = | Dighal Paewl Size: (000 %
gessererTEeas tee,,
Ercl EndZ | .
-------------
RMS Geagh: [OF =]
Dieplay Every 10 : |1 [T
Updats Geagh |

vvvv

ot | Oom | S|

Figure 5-136 End-2 Sequence Format — Graph Setup Screen

The same navigation controls used to maneuver around within the two-
ended analysis are the same used to maneuver around within the single-

ended analysis (Section 5.5). There is an additional channel scroll bar for
the End-2 data file (Figure 5-137).

= Ch Scroll Bar (Channel Scroll Bar)
The 1Ch scroll bar is used to scroll vertically through the End-1

graphs. The 2Ch scroll bar is used to scroll vertically through the
End-2 graphs.
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Figure 5-137 Two-Ended — Sequence Format

User Select Format:

When two data files are displayed in this format, the Quick Formatting
Panel (Section 5.7.2) and Graph Setup screen (Section 5.8.2) can be
used to customize the graphs using the End-1 and End-2 screen tabs.

= User Select — Quick formatting Panel
Choosing User Select from the Quick Formatting Panel displays
the User Channel Select window (Figure 5-138). When two data
files are displayed, the End-2 tab can be used to customize the
End-2 graphs in the same manner as in single-ended analysis
(Section 5.7.2).
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Figure 5-138 Two-Ended — User Select Format Channel Select Window

= User Select — Graph Setup Screen
Choosing User Select from the Graph Setup window displays the
Two-Ended User Select Format Graph Setup Window (Figure 5-
139). When two data files are displayed, the End-2 tab can be
used to customize the End-2 graphs in the same manner as in
single-ended analysis (Section 5.8.2).

342



UTILITY SYSTEMS INC

= Graphic Signal Processing

Fle Graph Andlyss Window Hebp
Graph Gf@hSe«o[

Pt (T B - T e ey =
PEEE RN .. trea,

.
End1 End2

.
........... c cwms ;m.&
Al End2 SOKVEIN -V E
A2 End2 SOKV E2N -V
A3 End2 SOKVEIN -V Pareltt

[~}

AMS Gugh: [on ]

Duplag Evey 1081 1 daa

0 S
..... um." LI
o Teme Offset fms) ﬁ‘Cﬁ{
ooooooooo ou“'.
™ Duplay Thase Events Ocky
Select | Open | Save |

P RS

_ Select | _ Ugdate Gugh |

Figure 5-139 Two-Ended — User Select Format Graph Setup Window

o Group Format:

When two data files are displayed in this format, the Quick Formatting

Panel (Section 5.7.3) and Graph Setup screen (Section 5.8.3) can be
used to customize the graphs.

= Group Format — Quick formatting Panel

When using the Quick Formatting Panel an End-1/
End-2 button is displayed (Figure 5-140). This button is used to

display the End-1 Line Groups or the End-2 Line Groups in
theLine Name drop-down list.
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Figure 5-140 Two-Ended — Group Format Quick Formatting Panel

Group Format — Graph Setup Screen
Choosing Group from the Graph Setup window displays (Figure
5-141). When two data files are displayed, the End-1 and End-2

tabs are used to display the End-1 Line Groups or the End-2 Line
Groups in the Line Name drop-down list (Section 5.8.3).
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Figure 5-141 Two-Ended — Group Format Graph Setup Screen

o Three Phases Format:
When two data files are displayed in this format, the Quick Formatting
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Panel (Section 5.7.4) and Graph Setup screen (Section 5.8.4) can be
used to customize the graphs.

= Three Phases Format — Quick formatting Panel
Choosing Three Phases from the Quick Formatting Panel
displays the Three Phase Channel Select window (Figure 5-
142). When two data files are displayed, the End-2 tab can be
used to customize the End-2 graphs in the same manner as in
single-ended analysis Section 5.7.4).

Three Phase Channel Select

%

Analog Channels Currently S elected HPanels
Al: End-2 B00KW ET1-M - | J
A2 End-2 BO00KY E2-M -
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&
B
C
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[ Calculate Power uging Line-to-Line Voltages

T T E T L EE T T

[ Dizplay theze Digital Paintz Oy ':. Tirne Offzet [ms] : |-1.EIEIEI _:'
Dpen | Save | Select
aF. | Cancel |

Figure 5-142 Two-Ended — Three Phases Format Channel Select Window

= Three Phases — Graph Setup Screen
Choosing Three Phases from the Graph Setup window displays
the Two-Ended — Three Phases Graph Setup Screen (Figure 5-
143). When two data files are displayed, the End-2 tab can be
used to customize the End-2 graphs in the same manner as in
single-ended analysis (Section 5.8.4).
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Figure 5-143 Two-Ended — Three Phases Format Graph Setup Screen

o Single Phase Format:

When two data files are displayed in this format, the Quick Formatting

Panel (Section 5.7.5) and Graph Setup screen (Section 5.8.5) can be
used to customize the graphs.

= Single Phase Format — Quick formatting Panel
Choosing Single Phase from the Quick Formatting Panel
displays the Single Phase Channel Select window (Figure 5-
144). When two data files are displayed, the End-2 tab can be
used to customize the End-2 graphs in the same manner as in
single-ended analysis (Section 5.7.5).
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Figure 5-144 Two-Ended — Single Phase Format Channel Select Window

= Single Phase — Graph Setup Screen
Choosing Single Phase from the Graph Setup window displays
the Single Phase Channel Select window (Figure 5-144). When
two data files are displayed, the End-2 tab can be used to
customize the End-2 graphs in the same manner as in single-
ended analysis (Section 5.8.5).
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Figure 5-145 Two-Ended — Single Phase Format Graph Setup Screen

o Generator/Delta Power Format:

When two data files are displayed in this format, the Quick Formatting

Panel (Section 5.7.6) and Graph Setup screen (Section 5.8.6) can be
used to customize the graphs.

Generator/Delta Power Format — Quick formatting Panel
When using the Quick Formatting Panel an End-1/

End-2 button is displayed (Figure 5-146). This button is used to

display the End-1 Line Groups or the End-2 Line Groups in the
Line Name drop-down list.
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Figure 5-146 Two-Ended — Generator/Delta Power Format Quick Formatting Panel

Generator/Delta Power Format — Graph Setup Screen

Choosing Generator/Delta Power from the Graph Setup window
displays (Figure 5-147). When two data files are displayed, the
End-1 and End-2 tabs are used to display the End-1 Line Groups
or the End-2 Line Groups in the Line Name drop-down list

(Section 5.8.6).
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Figure 5-147 Two-Ended — Generator/Delta Power Graph Setup Screen
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5.9.5 Two-Ended Fault Location

Another feature of the GSP — Two-Ended analysis is Two-Ended Fault Location. To utilize
this feature, two COMTRADE data files must be opened and displayed in the Group
Format. This feature is accessed from the Waveform Graph Panel — Right-Click Menu
(Figure 5-148). The two data files displayed must each have a Line Group setup file
(Section 4.3).

Two US| Data Files

When using two USI data files, the Line Group files previously created are
automatically opened when the data files are opened (Section 5.9.1). Therefore,
the GSP is now ready to do two-ended fault location.

One USI Data File and One Non-USI Data File

When using one USI data file and one non-USI data file, the Line Group file
previously created for the US| data file is automatically opened when that data file
is opened. However, when the non-USI data file is opened (Section 5.9.2) there is
no USI Line Group file associated with this file, therefore one must be manually
opened. For two-ended fault location the data files being used must have data for
the same transmission line, the Line Group file for the US| data file can be opened
for use with the non-USI data file. This Line Group file can then be edited to assign
the correct analog channels to the non-USI Line Group file.

o To open the line group file for the non-USI data file, use the GSP - File
menu (Section 5.1.1) and select Open Line-Group.

o To edit the line group file for the non-USI data file, use the GSP - File
menu and select Edit Line-Group (Section 4.3).

Two Non-USI Data Files

When using two non-USI data files, neither data file has a USI Line Group file
associated to it. In this case, a Line Group file must be created for both End-1 and
End-2 data files. This can be done by using the Edit Line-Group selection from the
GSP - File menu (Section 5.1.1) or from the USIMaster® Edit Menu (Section 4.3).
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Figure 5-148 Double-ended Analysis Fault Location

e Time Offset (ms):

The time offset of end-2 can be shifted by clicking on Graph Setup, End-2 and
then entering a time offset value. The units on the numbers entered are

milliseconds. If the times of the two graphs overlap, they are placed in the same
panel with the fo lines appropriately placed.
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Glossary
1 3ph.W
1-Ended Abbreviation for Three-Phase Real Power

Or single-ended (q.v.). A type of distance-to-fault
calculation. See Section 5

1 ph. PF
Abbreviation for Single-Phase Power Factor
1 ph. Vr

Abbreviation for Single-Phase Reactive Power (Vr is
an abbreviation for VAR )

1ph.W

Abbreviation for Single-Phase Real Power

2

2-ended

Or double-ended (g.v.). A type of distance-to-fault
calculation. If two fault recorders at opposite ends of a
transmission line pick up the same fault, then a
distance-to-fault computation can be made from both
ends. This is known as a 2-ended or double-ended
computation. See Section 5.9.

3

310

Three-I-Zero. Abbreviation for a vector representing
zero sequence current.

3 ph. PF
Abbreviation for Three-Phase Power Factor
3 ph. Vr

Abbreviation for Three-Phase Reactive Power (Vr is
an abbreviation for VAR)

4

4 Point

Area Query method for LDC system (Section 4.1.3).
See Polygon method.

A

ANS|

American National Standards Institute, a publisher of
standards

ASCII

American Standard Code for Information Interchange,
an eight-bit character-based code

Auto

Abbreviation for Automatic

B

Baud (rate)

The signaling rate of a communications circuit which is
equal to the number of transitions (voltage or
frequency changes) that are made per second. Often
used erroneously as equivalent to bits per second.
Baud and bits per second are equivalent only at rates
of 300/second and lower. A V.22bis modem
generates 1200 bps at 600 baud. Baud was named
after French engineer Jean Maurice Emile Baudot
(1845-1903).

Binary

The binary number system, or base-2 number system
represents numeric values using two symbols,
0and1.
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BMP

A graphics file in bitmap (bump) format; these files
have a .bmp extension and can be sent to the
Windows Clipboard

C

Cal

Or Cal. Abbreviation for Calibration

Cal Rec

Or Cal. Rec. Abbreviation for Calibration Record

Calibration Record

The Calibration Record (Cal Rec) contains the
channel assignments for the DME system. This record
also includes the sample rate, fault length parameters,
analog and digital input channel parameters, and
analog trigger parameters. This record may be
created and edited at the remote units or at the master
stations. See Section 4.

CD-ROM

Compact Disc — Read-Only Memory. This is a type of
portable storage medium used to transport software
and data. It is similar in appearance to a common
audio CD.

Ch

Abbreviation for Channel

COM

Abbreviation for Communication as in COM Port
Com Bd

Abbreviation for Common Board. The Common board

is mounted on a DSP board and is used in local
distributed systems. See Section 4.2.3.

Comm

Or Comm. Abbreviation for Communication
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COMTRADE

Acronym for Common Format for Transient Data
Exchange. Source: IEEE Std C37.111-1999, |EEE
Standard Common Format for Transient Data
Exchange (COMTRADE) for Power Systems.

COMNAMES

Standardized file naming convention, part of IEEE Std
PC37.111-1999, IEEE Standard Common Format for
Transient Data Exchange (COMTRADE) for Power
Systems.

Config
Or Config. Abbreviation for Configuration
Cont-Rec

Abbreviation for Continuous Recording. See Section
2.1.6.

CPU

Abbreviation for Central Processing Unit (or
processor), the primary functional element of a
computer.

CT

Current Transformer
CT Ratio

CT refers to Current Transformer, a type of instrument
transformer used to measure a current in an electrical
power system by sensing a voltage across a
transformer winding. The value entered in this field is
the ratio of input current to output current (turns ratio)
of the transformer (e.g. 240:1). See PT Ratio.

D

DAS

Data Analysis Software. This is the Model 2002 Digital
Fault Recorder Master Station Data Analysis Software
supplied by Utility Systems, Inc. USIMaster®
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dB

Decibel, the unit of power-level comparison;
technically, the base-10 logarithm of a ratio of two
power levels

Descripts
Abbreviation for Descriptions

df

Delta Frequency. Frequency increment between
adjacent data points on the FFT graph. Displayed on
the lower left corner of the FFT screen. See Section
5.3.

DFR

Digital Fault Recorder. A subsystem of the DME.
DFR/SER

Digital Fault Recorder/Sequence of Events Recorder.
Subsystems of the DME.

DFT

Discreet Fourier Transform. See FFT.

Diag

Abbreviation for Diagnostic

Dial-up

A method whereby the various stations of the DME

system communicate with each other via a telephone
system

DIP

Dual In-line Package. A standardized component
package for use on circuit boards

Disturbance

An unplanned event that produces an abnormal
system condition
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Disturbance, Electromagnetic

Any electromagnetic phenomena which may degrade
the performance of a device, equipment or system, or
adversely affect living or inert matter.

DME

Disturbance Monitoring Equipment (i.e. Digital Fault
Recorder, Sequence of Event Recorder, and
Disturbance Monitoring System)

DNP3

Distributed Network Protocol 3: A set of
communications protocols and functions. The DNP3
protocol is detailed in IEEE 1815 and IEC 62351-3.

Double Ended

A type of distance-to-fault calculation. If two fault
recorders at opposite ends of a transmission line pick
up the same fault, then a distance-to-fault computation
can be made from both ends. This is known as a 2-
ended or double-ended computation. See Section
5.10.

DSP

Digital Signal Processor. This is a type of integrated
circuit used in the Model 2002 Disturbance Monitoring
Equipment (DME).

DST

Abbreviation for Daylight Saving Time. See
Section 4.4.2.

E

E-mail

Electronic mail routed over the Internet. See
SMTP/POP3.

ESD

Electrostatic Discharge: the sudden transfer of charge
between bodies of differing electrostatic potentials.
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Ethernet

Ethernet is a family of computer networking
technologies for Local Area Networks (LANS). It has
been standardized as IEEE 802.3 and has been in
use since the early 1980s. It has largely replaced the
competing technologies: token ring, FDDI, and
ARCNET.

EV#
Abbreviation for Event Number
Ext

Abbreviation for External

F

Fault Table

Located at center-right of the Edit Line-Group
Record screen. See Section 4, Figure 4-43.

Fax

Abbreviation for facsimile. Facsimile (fax) machines
interchange text and graphics in a low-resolution half-
tone page raster format over telephone systems.

FFT

Fast Fourier Transform. This mathematical technique
is used to transform data bi-directionally between the
time domain and the frequency domain. See Section
5.2.3.

FID
Fault Identification (ID) number
FIFO

Acronym for First In First Out, a method of data
storage and retrieval

FIPS

Federal Information Processing Standards (FIPS), a
series of federal (U.S.A.) standards. These
documents are available from National Technical
Information Services (NTIS).
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Fortescue

Charles Legeyt Fortescue (1876-1936), a Canadian
electrical engineer, developed a methodology for
representing three-phase systems using three sets of
independent symmetrical components. These are:
Positive Sequence, Negative Sequence, and Zero
Sequence for both voltage and current.

Freq

Abbreviation for Frequency. In this document,
Frequency is used as:

1.the power system line frequency (nominally 50 Hz
or 60Hz), or

2. the update rate of the Continuous Frequency, RMS,
and Phase calculation rates (calculations per second),
or

3. the update rate of the Long Term RMS calculation
rate (calculations per second), or

4. the sampling rate of the analog-to-digital converters
in the DME units (samples per second).

G

GMT

Greenwich Mean Time
Goto

Literally “Go To.” The Goto box on the GSP screen
provides a shortcut to a selected data point on a
displayed waveform. See Section 5.4.

GPS

Global Positioning System. GPS can be used to time
synchronize the Disturbance Monitoring Equipment
(DME) (see Synch DFR Time) and also provides
location coordinates for power line structures used by
the LDC option (see Section 4.1.3).

GSP

Graphic Signal Processing. See Section 5.

H

Horz

Abbreviation for Horizontal
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ID

Abbreviation for Identification, Identifier, Identify, or
Ident

IEEE

The Institute of Electrical and Electronics Engineers, a
publisher of standards

IN#

Abbreviation for Input (Channel) Number
Info

Also Info. Abbreviation for Information
IP address

An Internet Protocol (IP) address is a numerical label
assigned to devices participating in a computer
network that uses Internet Protocol (IP) for
communication between its nodes.

IRIG-B

IRIG-B refers to a serial time code format. It is a timing
signal transmitted at a 100 bps rate. IRIG-B sends
Day of Year, Hour, Minute and Second data on a 1
kHz carrier. It has a one-second update rate. IRIG is
an abbreviation for Inter Range Instrumentation
Group.

J

JPEG

Joint Photographic Expert Group — a commonly used
standard for digitizing photographic images

JPG

A graphics file in compressed JPEG (q.v.) format that
can be output only as a file with a .jpg extension
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K

Kilometer
A unit of distance measurement. The Lightning Data

Correlation (LDC) feature can be set to calculate
distances in kilometers or miles. See Section 4.1.3.

L

LAN

Local Area Network

LDC

Lightning Data Correlation (LDC) is an optional feature
of the USIMaster® System. Adding this option enables
the client to correlate fault data with lightning strike
data.

LED

Abbreviation for Light-Emitting Diode, a solid-state
light source.

Lightning

An electric discharge that occurs in the atmosphere
between clouds or between clouds and ground.

Lightning Overvoltage

The crest voltage appearing across an arrestor or
insulation caused by a lightning surge

Lightning Surge

A transient electric disturbance in an electric circuit
caused by lightning

Loc
Or Loc. Abbreviation for Location
LOGF

Abbreviation for Logic Filter

356



LT

Abbreviation for Long Term Fault

M

MAG

Abbreviation for Magnitude (or instantaneous value)
at a selected point on a waveform. See Section 5.

Magnetic Instrumentation, Inc.
The parent company of Utility Systems, Inc. (USI).

MAX
Or MAX. Abbreviation for Maximum

Metafile

A graphics file format (vector or bit map) that can be
sent to the Windows Clipboard or to a printer; these
files have a .wmf (Windows Metafile) extension.

Meter

A feature on the Measurement Panels section of the
Graphic Signal Processing screen. A meter provides
the numerical value of a waveform parameter such as
RMS voltage. See Section 5.

Mile

A unit of distance measurement. The Lightning Data
Correlation (LDC) feature can be set to calculate
distances in kilometers or miles. See Section 4.1.3.

MIN

Abbreviation for Minimum

Modem

Contraction for MOdulator-DEModulator. In common
usage, a modem is a bi-directional interface between
a computer system and a communications system. In
the USIMaster® system, modems in the master unit
and in the remote units communicate bi-directionally
via a telephone system, a LAN/WAN or the internet.
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N-O
NC

Normally Closed, describes a type of relay that has
closed output contacts when de-energized (OFF state)
and open output contacts when energized (ON state).

NO

Normally Open, describes a type of relay that has
open output contacts when de-energized (OFF state)
and closed output contacts when energized (ON
state).

Null Data

Null data is a value that indicates missing or unknown
data.

Number of Cycles

To calculate an RMS value of a waveform, the number
of cycles (periods) of the measurand waveform to be
used in the calculation must be specified. See Section
5.8.

Optocoupler

A four-terminal (sometimes five-terminal) electronic
component used to couple signals from high voltage
electrical systems to low voltage electronic systems
while providing electrical isolation between the two.
Also known as an optoisolator, it consists of a light
source and a light detector separated by an optically-
transparent insulator. Its simplest embodiment uses a
light-emitting diode and a photodiode separated by a
layer of clear plastic.

Oscillography
1. A record containing sampled waveform data

2. The science of sensing, recording, displaying and
analyzing time-varying phenomena.

P

panel

An area on the Graphic Signal Processing screen.
See Section 5.1.
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pcAnyWhere®

Symantec pcAnywhere® (Host and Remote) is a third-
party application supplied to allow remote-control
accessibility and file transfer capabilities from the
master station PC. It may be used remotely to install
software updates, perform maintenance, and
diagnostics via dial-up modem or Ethernet
(LAN/WAN) communication media. See Symantec.

PDC
Acronym for Phasor Data Concentrator.
Phasor

A phase vector (phasor) is a representation of a sine
wave having amplitude (A), phase (), and frequency
(w) characteristics that are time invariant. Use of
phasors simplifies certain calculations by eliminating
time (frequency) terms and leaving only amplitude and
phase.

Ping

Abbreviation for Packet Internet Groper. Ping is a
computer network administration utility used to test
whether a particular host is reachable across an
Internet Protocol (IP) network. It also measures the
round-trip time for packets sent from the local host to
a destination computer, including the time delay in the
host computer interfaces.

Use of the ping utility is usually described as pinging a
host computer.

PLC
Acronym for Programmable Logic Controller

PMU

Acronym for Phasor Measurement Unit. In the Model
2002/3002 the PMU is an optional feature that can be
added into the DME system. This option enables the
system to stream calculated Synchrophasor data
values. A separate stand-alone hardware unitis NOT
required.

Point/Radius

Area Query method for LDC system (Section 4.1.3).
See 4 Point method.
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Polygon

A polygon is a plane geometric figure bounded by a
closed path or circuit composed of a finite number of
straight line segments. In the LDC system it is an area
query method for correlating lightning strike locations
with distribution system structure locations (Section
4.1.3). See 4 Point method.

POP3

POP3 is an abbreviation for Post Office Protocol
Version 3. POP is an application-layer Internet
standard protocol used by local E-mail clients to
retrieve E-mail from a remote server over a TCP/IP
connection. Version 3 (POP3) is the current standard.

PT

Acronym for Potential Transformer.
PT Ratio

PT refers to Potential Transformer, a type of
instrument transformer used to measure a voltage in
an electrical power system. The value entered in this
field is the ratio of input voltage to output voltage
(turns ratio) of the transformer (e.g. 3000:1). See CT
Ratio.

Q-R
Quick Panel

A selectable feature of the Graph Setup Group
screen. See Section 5.2.

QsSMm

Abbreviation for Quick Summary

Qsum

Abbreviation for Quick Summary

Remote

Synonym for Digital Fault Recorder (DFR), a unit of

the Disturbance Monitoring Equipment (DME) system,
usually located remotely from the DME host computer.
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RFL

Abbreviation for RFL Electronics, Inc. RFL is a
manufacturer of communications equipment for the
power utility industry.

RMS
Root-Mean-Square

RS-232

RS-232 (Recommended Standard 232) is a standard
for serial binary single-ended data and control signals
connecting between a Data Terminal Equipment
(DTE) and a Data Circuit-terminating Equipment
(DCE). It is commonly used in computer serial ports.
The controlling standard is Electronic Industries
Association (EIA) RS-232C (1969). Current revision is
Telecommunications Industry Association TIA-232-F
(1997). In the personal computer industry RS-232 has
been largely replaced by the USB interface standard.
Industrial equipment and PLCs still use the RS-232-C
standard port.

S

Sag

A decrease between 0.1 and 0.9 per unit in RMS
voltage or current at the power frequency, for
durations from a half-cycle to one minute.

Screen

A visual display on a computer monitor is called a
screen. USIMaster® is viewed on a family of screens,
such as: System Configuration screen, Graphic Signal
Processing (GSP) screen, USI Master Station screen,
etc.

SER

Sequence of Events Recorder, a type of Disturbance
Monitoring Equipment used in the USI Disturbance
Monitoring System. See Section 3.3.

ServiceMaster

An diagnostic/troubleshooting tool. Access is by
System Configuration screen, Automation tab. See
Section 4.
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Shunt

A resistive device that provides an output voltage
proportional to circuit current.

Single Ended

Or 1-ended (g.v.). A type of distance-to-fault
calculation. See Section 5.

SMTP/POP3

Simple Mail Transfer Protocol/Post Office Protocol
Version 3. SMTP is an Internet standard for E-mail
transmission across Internet Protocol (IP) networks
(see TCP/IP). User-level applications typically use
SMTP for transmission of E-mail messages and POP3
(q.v.) for reception of E-mail messages.

Start/Stop Time

Time Query method for LDC system (Section 4.1.3).
See Start Time/Duration method.

Start Time/Duration

Time Query method for LDC system (Section 4.1.3).
See Start/Stop Time method.

Surge

A transient wave of voltage, current, or power in an
electrical circuit.

Swing Record

Data record captured upon initiation of a DFR trigger
containing data for an extended period of time for the
capture of potential power swing.

Symantec

Abbreviation for Symantec Corporation, the publisher
of Norton pcAnywhere®-

Sync

Abbreviation for Synchronize or Synchronization
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Synchrophasor

A phasor calculated from data samples using a
standard time signal as a reference for the
measurement. Synchronized phasors from remote
sites have a defined common phase relationship. See
IEEE C37.118-2005 Standard for Synchrophasors for
Power Systems, IEEE Power Engineering Society.

T

TCP/IP

The Internet Protocol Suite, commonly known as
TCP/IP, is a four-layered set of communications
protocols used for the Internet and other similar
networks. Two of the most important protocols in the
suite are the Transmission Control Protocol (TCP) and
the Internet Protocol (IP), hence the common name.

Text/Data Only

An ASCII (g.v.) text format that can be sent to the
Windows Clipboard; these files have a .txt or .dat
extension; they can be viewed or printed by using a
word processor.

THD

Abbreviation for Total Harmonic Distortion. See
Section 4.2.4.

TR#

Abbreviation for Trigger Number

Transducer

A device that senses a physical phenomenon (e.g.,
force, displacement, pressure, temperature, electrical

current, etc.) and generates an equivalent electrical
signal. A sensor.
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U

UDP/IP

The Internet Protocol Suite, commonly known as
TCP/IP (g.v.), is a four-layered set of communications
protocols used for the Internet and other similar
networks. Two of the protocols in the suite are the
User Diagram Protocol (UDP) and the Internet
Protocol (IP), hence the common name.

With UDP, computer applications can send messages
(datagrams). Datagrams may arrive out of order,
appear duplicated, or go missing without notice. Time
sensitive applications often use UDP because
dropping of packets is preferable to waiting for
delayed packets.

URL

Uniform Resource Locator. In computing, a URL is a
Uniform Resource Identifier (URI) that specifies where
an identified resource is available and the mechanism
for retrieving it. URL is often incorrectly used as a
synonym for URI. The best-known example of a URL
is the address of a web page on the World Wide Web,
e.g. http://www.example.com.

uUsB

USB (Universal Serial Bus) is a specification to
establish communication between devices and a host
controller, usually a personal computer (PC). It is a bit-
serial bus in general use to connect peripherals such
as mice, keyboards, digital cameras, printers,
scanners, media players, flash drives, and external
hard drives.

usi
Abbreviation for Utility Systems, Inc. See Section 1.
USIMaster®

Utility Systems, Inc. is the owner/producer/licensor of
the USIMaster® application package. See Section 1.2.

USIRemote®

Utility Systems, Inc. is the owner/produceri/licensor of
the USIRemote® application package. See Section
1.2.
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Vv
Vac

Abbreviation for Volts ac. See Section 4.2.3.
Vaisala

Vaisala, Inc. supplies lightning strike data to
USIMaster® users by subscription. The optional
Lightning Data Correlation (LDC) feature of
USIMaster® uses the Vaisala-supplied data to
correlate system faults with lightning strikes.

Val
Or Val. Abbreviation for Value

VAR

Abbreviation for Volt-Amperes Reactive, the unit of
reactive power

Vector

In mathematics and physics a vector (also known as a
Euclidian vector) is a geometric entity endowed with
both length and direction. In physics, Euclidian vectors
are used to represent physical quantities which have
both magnitude and direction, such as force, in
contrast to scalar quantities, such as pressure, which
have no direction. In the energy distribution industry, a
vector represents a magnitude (voltage, current,
impedance) and a direction (phase angle with respect
to a reference). See Section 5.2.3.
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Vert

Abbreviation for Vertical
W-X-Y-Z

WAN

Abbreviation for Wide Area Network

Watt

The unit of power. Named after British engineer
James Watt (1736-1819).

WinDFR®

Utility Systems, Inc. is the owner/producer/licensor of
the WinDFR® application package. See Section 1.2.

WinZip™

An application package offered by WinZip Computing,
a Corel company, used to compress files for more
efficient storage

Zoom

Used with In or Out to describe manipulation of a
display image to magnify or shrink it

XXXX

XXXXX
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abnormal, 35, 66, 71, 75, 81, 90, 119, 120, 187, 188,
247

abnormal channel, 35
active power, 46
ADC84, 136, 147
administrator, 38, 110
administrator off-on button, 60
administrator password, 38, 103, 175, 177
administrator privileges, 103, 175, 177
ADS7800, 136, 147
ADS7800 + SHC, 136
alarm

disk alarm, 199
analog channel description, 153, 161, 164
analog channel full scale value, 185
analog channel number, 139
analog channel type, 153
analog channels

abnormal triggers, 86

edit bar, 131

grouped, 16

number of, 59

settings, 88

triggered, 1

analog input channels, 136

analog-to-digital converter, 136, 137, 147, 148, 166
analysis
two ended analysis, 334
archive path, 104
authentication, 113, 193
auto cal fault loc, 77, 170

auto call, 31, 32, 42, 113, 179, 180, 181, 190, 191,
193

auto copy, 111
auto DST, 200
auto E-mail, 42, 113, 190, 193
auto polling, 181
auto print, 42, 113, 114, 182, 183, 190, 191, 193, 194
auto stop
SER auto stop, 152
auto transfer, 31, 32
auto transfer notification report, 31, 35
auto-call, 110
auto-call master, 105
autologic, 45
automatic backup, 106
automation, 6, 7, 106
automation screen, 12
auto-poll, 110

auto-polling, 31, 105, 106, 107, 108, 180, 182
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logic, 108, 109, 114, 179

select remotes, 107

set start time, 109
auto-stop, 35
backup

automatic backup checkboxes, 199
backup 1 path, 105
backup 2 path, 105
backup of high priority continuous data, 51
backup path, 6, 47, 52, 54, 72, 83, 92, 105
board

common board, 151

DSP board, 150
browse button, 49
browse for folder, 22, 39, 83, 93, 105
button

add button, 20, 112, 192, 195

add line button, 170

administrator off-on button, 60

apply button, 43, 103, 114, 175, 177, 194

browse button, 22, 49

browse folder button, 39

browse for folder button, 105

call-hangup remote button, 61

cancel button, 53, 55, 103, 122, 170, 173, 177,

234,272,278, 284, 291, 297
clear button, 32, 35

close button, 35
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config button, 34

convert all files button, 40

copy file to the right button, 98
create continuous tree button, 99
create new folder button, 98

delete an empty folder button, 99
delete button, 112, 192

delete selected file button, 98

edit calibration record button, 61

edit line group button, 61

edit master configuration button, 61
edit WinDFR configuration button, 61
end 2 button, 348

exit button, 43, 114, 194

export button, 218, 227, 234

FFT button, 225, 238

get time range button, 53

goto button, 97

help button, 234

hide button, 207, 264, 272, 275, 285, 292, 294
hide extra pane button, 98

latest button, 33

OK button, 8, 9, 13, 14, 15, 20, 48, 49, 90, 91, 92,
103, 122, 170, 173, 175, 177, 195, 307

one level up button, 97
open button, 272, 278, 284, 291, 297, 306
open graphic analysis button, 60, 209

password button, 110, 197
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polling button, 35 calculated RMS values, 179
print button, 218, 227, 234 calculation
printing format button, 114, 183 RMS, 40
refresh all button, 97 calibration ratio, 137
refresh button, 34, 35 calibration record, 8, 10, 12, 33, 34, 35, 45, 61, 63, 71,

81, 90, 102, 129, 130
reinit servicemaster button, 123

add record, 17
retrieve a quick summary button, 60

add record, 13
retrieve dates button, 10, 89

copy to backup, 15
retrieve files button, 10, 90

create new calibration record, 15
save as button, 215

delete calibration record, 13
save button, 5, 8, 20, 38, 50, 88, 103, 175, 177,

195, 304, 326 edit calibration record, 13
save calibration record button, 15 format versions, 129, 135, 146
select button, 264, 273, 275, 285, 290, 292, 294, get from remote, 13
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print, 13

send button, 41, 114, 194
restore from backup, 16
shortcut button, 57
select format, 14
shortcut buttons, 60
send to remote, 13
show button, 207
call monitor, 62
show extra pane button, 98
call monitor lock on, 110
show transfer report button, 61
call monitor user list, 110
start backup button, 55
call-hangup remote button, 61
start button, 2
cancel button, 53, 55, 272, 278, 284, 291, 297
status button, 32
cancel setting changes
update graph button, 308
master system configuration, 177
view lightning correlation button, 76
channel filter, 49
view lightning correlation data button, 68
channel filter column, 182
cal rec path, 105
channel number
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analog, 139
channel scroll bar, 340
channel type, 139
channels-per-page, 119, 187
check
check modem interval, 208
memory check interval, 208
choose modem, 24
clock, 29, 36, 71, 80, 81
GPS, 109
IRIG-B time stamping, 109
synchronize DME with master PC, 109
clock sync, 71, 80
COM
choose COM port, 25
direct COM, 25
com bd, 151
COM port, 25
choose virtual COM port, 26
combine, 240, 241
combined, 86, 88, 240, 241
command file, 200
common board, 151

COMNAMES, 40, 179
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COMTRADE, 1, 33, 34, 39, 40, 45, 47, 48, 49, 53, 66,
69, 73, 77, 83, 84, 85, 86, 88, 111, 149, 198, 205,

209, 211

COMTRADE data files, 105

Inc. € y
COMTRADE files, 108, 109, 180, 183
configure modem, 24

continuous apparent power, 46
continuous archive path, 46, 47
continuous backup path, 47, 48

continuous data, 48

continuous data control panel, 51, 52, 53, 54, 55

Continuous Data Control Panel, 51
continuous file size, 47, 52, 53
continuous oscillography data, 47

continuous path, 105

continuous recording, 46, 48, 49, 51, 54, 201, 204,

205
continuous RMS + phase data, 46, 48
convert old US| data records, 39
coordinate tracking, 223, 250
copy file to the right button, 98
copy SER data files, 92
create a graph, 243
create continuous tree button, 99
create new folder button, 98
create unique subfolder, 105
CT-PT ratio, 141, 155
current shunt, 154
current transformer, 154
cursors, 220
customize graphs, 341, 343

debounce
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event debounce, 151
event debounce period, 151
setting the event debounce period, 152
decision logic
automation, 191
delay, 152
browser timeout, 126
E-mail queue, 43, 44
lightning data, 126
lightning strike data, 126
delay time, 43
delete an empty folder button, 99
delete calibration record, 13
delete selected file button, 98
device identifier, 178
diagnostic, 10, 29, 30, 31, 37
communication, 123
diagnostic information, 123
diagnostic report, 1
digital channels
triggered, 1
digital event inputs, 136
direct COM, 25, 26
directory tree, 99
disk alarm, 199

display mode, 63

distance-to-fault, 16, 42, 67, 75, 114, 169, 170, 171,

173, 194
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distance-to-fault algorithm, 67
disturbance, 1, 8, 45, 126, 160, 209
DME subfolder, 6
DME system, 13, 14, 64, 65, 66, 67, 69, 72, 74, 75,
77,84, 87, 89, 90, 93, 96, 97, 101, 102, 104, 105,
107, 109, 110, 111, 113, 123, 126, 128, 129, 136,
143, 146, 147, 151, 152, 164, 193, 210, 237
DME system configuration files, 105
DSP, 150
board, 150
common board, 151
configuration, 150
configuration table, 150

configure board, 150, 151

convert cal rec from 2002 version to 2004 or 2006,
148

DSP boards Config screen, 149
ID, 150
number of analog inputs, 147
number of event inputs, 147
select input type, 136
select input type and cal rec version, 137
warning — do not change factory settings, 150
DSP board, 150
DSP boards config, 91
duration

abnormal state, minimum time to trigger recording,
160

edit calibration record, 13

edit calibration record button, 61
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edit line group button, 61 event debounce, 151
edit line group record, 16 events-triggers tripped, 66
edit master configuration button, 61 exit password, 38
edit WinDFR configuration button, 61 export, 217, 227
editing buttons, 32 button, 218, 227
E-mail, 106 destination, 217, 227
add E-mail address to recipients list, 112, 192 export button, 234
auto E-mail, 111 export destinations for graph data, 233
enter account user password, 113, 193 exporting window, 232
enter IP address, 113, 193 FFT exporting window, 226
recipients list, 41 graphic file, 217, 226
send E-mail window, 40, 114, 194 graphs, 216
settings, 111, 191 exporting window, 216
SMTP mail server, 113, 193 fault ID, 65, 74
station name, 113, 193 fault identification number, 65, 74
user ID, 43 fault location
E-mail account, 40 automatic, 77
enter user ID, 113, 193 impedance based, 77
E-mail delay queue, 43 fault location report, 64, 67, 75, 77, 78
E-mail queue, 43, 44 fault location summary, 179
E-mail server settings, 112, 192 fault re-trigger, 138, 149
end 2 button, 348 fault time clock, 36
end 2 tab, 339, 341, 344, 346, 347 fault timer, 109
equipment identifier, 178 fault-limit
ethernet, 9, 20, 21, 25, 27, 37, 195, 196, 358 long term, 138, 149
event channels transient, 138, 149
edit bar, 134 faults
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graph signal processing, 209 frequency measurement, 202
FFT, 225, 226, 227, 228, 229, 230, 239 general screen, 12
FID, 1, 65, 74 get time range button, 53
file path graph panel, 246
assignment of, 105 graph setup screen, 297
file transfer, 10, 27, 28, 37, 50, 63 graphs
continuous files, 181 customize graphs, 341, 343
file transfer path group analysis, 214
dropdown list, 97 GSP, 60
manually typed, 97 GSP display panel
file transfer screen waveform input number, 237
directory tree, 99 harmonic lines, 229
path navigation, 96 harmonic trigger, 158
path table, 98 hide button, 264, 272, 275, 285, 292, 294
filter hide extra pane button, 98
channel filter, 49 hide quick formatting panel, 216, 252, 264, 272,

275, 285, 292, 294
e-mail, 43
history data
event debounce, 151
COMTRADE header display, 88
input low-pass 10 kHz, 152
configuration table, 87
latest button, 33
icon, shortcut, 2
logic filter, 66, 74
identifier
low pass input filter, 152
device identifier, 178
time filter, 48, 49
equipment identifier, 178
filtering
IEEE, 47, 49
additional filtering, 202
impedance, 46
debounce, 151
import
font size, 122, 190
calibration record, 8
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SER data, 93
insert analog channels, 232
installation, 2
interrupted download, 69
IP address, 8, 9, 20, 21, 23, 43, 194, 196
IRIG-B, 37, 66, 74
lightning, 1, 6, 7, 42, 43, 67, 69, 71, 75, 80, 124
data delay time, 126
lightning adjustments, 126
lightning correlation, 75
redo, 70
lightning correlation data, 70
lightning correlation window, 68
lightning data correlation, 67
lightning database, 125
lightning screen, 12
lightning strike database, 126
lightning strike timestamp, 126
limitations settings, 112, 192
line group, 10, 18, 61, 77, 102, 169, 174, 190, 215
line group record, 10, 16, 17, 18, 102, 169, 176, 214
copy line group record, 17
decision logic, 174
delete line group record, 17
edit line group record, 16
get from remote, 16

print line group record, 17

Inc. € y
restore line group record, 17
send to remote, 16

line-group association, 214

line-group configuration, 77

lines
harmonic reference lines, 229

locked symbol, 103, 175, 177

logic
fault line decision logic, 174

logic filter, 66

logic symbol, 191

long term fault-limit, 138, 149

long term oscillography record, 179

long term post-fault, 149

long term RMS record, 179

marker, 234
add marker, 252

master configuration, 5, 6, 12, 31, 35, 40, 61, 67, 69,
72,76, 82, 83, 84, 92, 93, 102, 106, 107, 125, 218,
219

master ID, 104

master system configuration
general screen tab, 104, 178

master system configuration, 102
automation screen, 12
cancel setting changes, 103
general screen, 12

lightning screen, 12
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master system configuration, 105 new calibration record, 14
master system configuration no calculable fault location, 77
automation tab, 106 no password assigned, 195
master system configuration normal, 120, 121, 145, 188, 189
lightning tab, 124 normal state, 162
master system configuration, 130 null data, 86, 213
master system configuration, 131 OK button, 49, 90, 91, 92, 307
master system configuration, 174 one level up button, 97
master system configuration, 175 open button, 272, 278, 284, 291, 297, 306
master system configuration, 176 open graphic analysis button, 60
memory oscgl(())fraphy, 10, 40, 45, 47, 48, 52, 54, 65, 74, 199,

memory watch tab, 207
panel
page file memory, 207
analog graph panel, 209
physical memory, 207
digital graph panel, 209
set program memory limits, 207
input description panel, 209
virtual memory, 207
quick formatting panel, 272
memory usage monitor, 207
panel size, 122, 190
modem, 9, 11, 19, 24, 37
password, 20, 22, 23, 38, 43, 60, 103, 113, 127, 175,

configure modem, 24 177,193, 195, 197
default configuration, 24 DME, 8
display modem window, 27 lightning strike database, 127
null modem, 25 master password window, 110
modified date-time, 130 no password assigned, 110
monitor call, 27 patqﬁ, 7,18, 39, 47, 49, 50, 52, 54, 83, 93, 97, 99,

lock call monitor ON, 110

archive, 5, 69, 72, 104
user list, 110

backup, 6, 105

mouse symbol ‘/@ 20
backup 1, 15, 105
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backup 2, 105
cal rec, 5, 8, 29, 105, 128
change viewing path, 84, 93
continuous, 105
continuous archive, 46, 47
destination, 54
fault record archive, 198
fault record backup path, 199
lightning data, 125
lightning info file, 125
navigation tools, 96
navigation-file transfer screen, 97
service working path, 124
source, 54
structure info, 125
user selected, 15
USlI dir, 40
WinDFR directory, 20

path dropdown list, 97

path table, 97

path table-file transfer screen, 98

period
event debounce, 152

PMU, 152

post-fault, 138, 149

power factor, 46

pre-fault, 138
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preview

print screen preview, 11

print channels

default settings, 186

print screen, 11

printer, 194, 217, 218, 227, 233, 234, 357

print screen, 11

setup, 11

printing, 106

analog channel format, 115, 183
auto print, 114

channels-per-page, 119, 187

format all wave printing, 114, 183
print data range, 119, 187

printer format settings, 119, 187
y-scale - optimized peak, 116, 184
y-scale - optimized unit/cm, 117, 185
y-scale - user selected, 118, 186

y-scale reference, 117, 118, 185, 186

priority analog trigger, 144, 161

query, 42, 43,67, 76, 91, 125, 126

query access keys, 126

quick formatting panel, 239, 272

hide, 264, 272, 275, 285, 292, 294

show, 264, 272, 275, 285, 292, 294

quick start, 6

quick start guide, 3
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quick summary, 64, 65, 66, 69, 71, 72, 80, 157, 170,

179
quick summary data files, 105
quick view, 86
rate-of-change trigger, 160
ratio
calibration ratio, 137, 148
calibration ratio-external shunt, 156
CT ratio, 88
CT-PT, 140, 141
CT-PT ratio, 155
reactive power, 46
recipients list, 41
reference ling, 221, 249
refresh all button, 97
reinitialize, 103
remote DFR
call remote, 27
remote DFR ID number, 129
remote diagnostic, 31
remote diagnostic file, 29
remote ID number, 65, 74, 105, 179
remote trace file, 29
report, 1
auto transfer notification, 31
automatic e-mail, 126
fault location, 64, 67, 75, 78

fault location-redo, 77
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fault summary, 81

lightning found-not found, 67, 76
lightning time-distance correlation, 68, 76
quick summary, 71, 80, 82

sequence of events, 81

sequence of events recorder, 91

restore calibration record, 16

retrieve a quick summary button, 60

retrieve dates button, 89

retrieve files button, 90

re-trigger, 138, 149

right-click
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arecord in the auto transfer notification report to
edit, 35

cal rec version, 129

communication status window to display edit
menu, 19

convert cal rec version, 164

DME system selection field to edit, 58

edit analog channels, 131

edit channels table, 172

edit event channels, 134

edit trigger channels, 132

event-trigger tripped window to display menu, 86
history data summary table menu, 77

history data table to merge selected faults, 84
import analog channels, 132

import event channel descriptions, 135
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on path table of file transfer screen to display
destinations menus, 99

on the file transfer screen to copy files to and from
the remote, 98

phone-network connection list entry to edit, 24
quick summary screen, 69

select data record — history data screen, 209

SER data table to display menu, 91

SER data--files retrieved column to display files, 92

waveform graph panel to display graph menu, 248

right-click symbol, 20

RMS + phase, 46, 47

sample rate, 45, 47, 49, 59
sample-and-hold, 137, 147
sampling frequency, 138
save button, 50, 304, 326
scheduled backups log, 50, 51

screen, 63

analog channels screen, 88, 137, 148
automation screen, 12
communication screen, 27
communication status screen, 10
communication status window, 19
configuration screen, 87, 83

digital channels screen, 88

DSP boards Config screen, 91, 149
edit line group record screen, 169

E-mail editor, 41
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E-mail message, 113, 193

E-mail server settings window, 42
E-mail settings screen, 111, 191

event channel settings for HT/LT2000W screen,
144

file transfer screen, 98

general, 12

graphic signal processing screen, 60

header screen, 75

help-word search, 56, 236

history data screen, 69, 73

history data screen-header information column, 88
history data-header screen, 88

information screen, 3

lightning screen, 12

master configuration, 6, 7

master configuration screen, 5

master configuration screen-lightning, 124
master station screen, 10

master system configuration screen, 102, 176

master system configuration screen-automation,
106

master system configuration screen-general, 104,
178

message screen, 41

print screen, 11

printer setup screen, 11

quick summary screen, 10, 64, 69

retrieve continuous data screen, 51
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schedule continuous backup screen, 51 ServiceMaster, 106, 122

screen attributes window, 57 shortcut button, 57

SER data, 89 shortcut buttons, 60

SER data screen, 10 shortcut icon, 2

USIMaster header, 19 shortcutpcanywhere, 37

USIMaster header screen, 28, 39, 45, 56, 58 show extra pane button, 98

USIMaster station screen, 60 sho;/v9 guick formatting panel, 264, 272, 275, 285, 292,

WinDFR configuration, 45
show transfer report button, 61
working screens, 63
shunt, 141
screen history data screen, 66
external shunt-calibration, 156
scroll bar
SMTP mail server, 43
channel scroll bar, 340
SMTP/POP3 E-mail account, 40
select button, 264, 273, 275, 285, 290, 292, 294, 305
sounds, 123
send E-mail window, 42, 43
start backup button, 55
sequence
startup, 3, 4
negative sequence, 242
station header, 135
positive sequence, 241
station name, 6, 33, 34, 41, 52, 58, 59, 71, 80, 81, 136
zero sequence, 242
status bar, 62
sequence of events, 119, 187
stop auto-polling, 31
sequence trigger
stop file transfer, 27
channel assignment restrictions, 158
stopped channel, 35
types, 158
symbol
SER auto restore, 152
locked symbol, 103, 175, 177
SER auto stop, 152
logic symbol, 191
inhibit start time, 152

I . mouse symboIJEj,ZO
inhibit stop time, 152

) sync, 1, 66, 74, 90
SER data files, 105

synchronize, 36, 37, 66, 74, 109
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synchrophasor, 360
tab

end 2 tab, 339, 341, 344, 346, 347
THD trigger, 158
three-phase trigger duration, 160
three-phase trigger restrictions, 159
time

debounce time, 152

time filter, 48

time offset, 351

time skew, 137, 148

time sync status, 1

time zone setting, 37
time reference line, 221, 249
time zone, 36, 176, 197, 198, 200
toggle,preview/main screen, 60, 61
trace file, 28, 29, 123, 200
transducer, 154
transient fault-limit, 138, 149
transient post-fault, 149
transient records, 199
trigger

disable selected trigger, 157

harmonic, 158

hertz, 158

negative sequence, 158

positive sequence, 158

RMS, 158
single phase power factor level, 159
single-phase real power level, 158
THD, 158
zero sequence, 158
trigger channel description, 142, 157
trigger channels
description, 157
edit bar, 132
input number, 157
table, 133
trigger number, 157, 167
update description, 133
version 2004, 156
trigger start conditions, 160
trigger summary, 71, 81
trigger type, 157
triggered analog channels, 1
triggered digital channels, 1
two ended analysis, 334
two ended fault location, 350
unauthorized callers, 110
update graph button, 308
USIRemote configuration, 66, 74
Vaisala, 1
vector, 232

vector graph, 232

375



‘ UTILITY
SYSTEMS
INC.
A Mag

...... Inc. C y

virtual channel, 173 working screens, 64, 236
waveform input number, 237 file transfer screen, 96
waveform printout, 116, 184 history data screen, 73
WinDFR config quick summary screen, 64, 69
restore from backup, 18 SER data screen, 89
restore from selected path, 18 x-axis, 120, 188
WinDFR configuration, 20, 54, 61, 64, 102, 195 X-coordinates, 223, 226, 250
WinDFR system configuration, 176 Y-coordinates, 223, 226, 250
copy WinDFR config, 18 y-scale, 115, 183
edit WinDFR Config, 17 zero sequence, 158
get from DME, 18 zoom, 237
send to DME, 18 horz plus vert zoom, 221, 228
window horz zoom, 220, 228
calculation window, 179 zoom types, 220, 228

sliding window, 179
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