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Preface O

Information in this document is subject to change without notice.
© 2008 ERLPhase Power Technologies Ltd. All rights reserved. .

Reproduction in any manner whatsoever without the written pesmission of
ERLPhase Power Technologies Ltd is strictly forbidden

This manual is part of a complete set of product documem includes
detailed drawings and operation. Users should evaluategheh ation in the
context of the complete set of product documentation particular
applications. ERLPhase assumes no liability for any eidéntal, indirect, or
consequential damages arising from the use of thissdocumentation.

While all information presented is believed tofbe feliable and in accordance
with accepted engineering practices, ERLPhaseymakes no warranties as to the

completeness of the information.

All trademarks used in association
T-PRO, TESLA, TESLA Control Pa
NXVT, and NXVCT are trade RLPhase Power Technologies Ltd.

Windows® is a registered tra rk¥%f the Microsoft Corporation.
HyperTerminal® is a registe% ark of Hilgraeve.

Modbus® is a registered % of Modicon.
- )

Contact Inf r@uon

%Phase Power Technologies Ltd

Website: www.erlphase.com

® Email: info@erlphase.com

Technical Support

- , F-PRO, L-PRO, ProLogic,
cordGraph, RecordBase, NXCT,

Email: support@erlphase.com
¢ Tel: 204-477-0591
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Version Descriptions

TESLA 3000 Version Compatibility
Release Date TE_SLA 3000 Setting Version TESLA 3000
Firmware Control Panel
2008 Feb 08 v2.3 203 v2.3
2007 Aug 31 v2.2a 202 v2.2
2007 Aug 3 v2.2 202 V2.2
2006 Mar 17 v2.0 201 V2.0
2005 Aug 22 v1.0 201 v4.0
Note: TESLA 3000 Control Panel can be used with TESLLA»2000 recorders and files

TESLA 3000 Firmware Revision History
Release Date Firmware Change Summary
Version

2008 Feb 08 2.3 Added Continuous Disturbance Recording (CDR) sup-
port
Modified network utilities of the maintenance menu to
display present network configuration; added new com-
mand MAC address
Added storage memory utilities sub-menu to the mainte-
nance menu
Added Safe Shutdown command to maintenance menu.

2007 Aug3d v2.2a Changes to Daylight Saving DST Time

2007 Aug 3 v2.2 Supports TESLA 3000 Phasor Measurement Unit (PMU)
Module
Extended the frequency measurement range by +/- 60%
of nominal system frequency
Extended the frequency-based magnitude correction
range by +/- 60% of nominalsystem frequency
The internal modem, if installed, can now function simul-
taneously with Port2

2006 July 14 v2.0a Fixed occasional restart on setting load or at higher sam-
ple rates
Eliminate possible channel shift or restart caused by an
analog board communication error
Added support for the 18 channel mode

2006 Mar 14 v2.0 Added selectable sample rates
Added support for cooperative mode operations
Added Connect Through functionality

2005 Aug 22 v1.0 First Release

D01721R02.30 TESLA 3000 User Manual vii




Version Descriptions

TESLA 3000 Control Panel Revision History

Release Date ControI_PaneI Change Summary
Version
—
2008 Feb 08 v2.3 Added Continuous Disturbance Recording (CDR) sup-
port
Added Safe Shutdown button to ies screen
2007 Aug 3 v2.2 Supports TESLA 3000 Phas ent Unit (PMU)
Module
Extended the frequency me ement range by +/- 60%
of nominal system fre cy
Extended the freq a magnitude correction
range by +/- 60%0f no system frequency.
installed, can now function simul-
2006 July 14 V2.0a k 2 derived channels from TESLA
2006 Mar 17 v2.0 ble sample rates
port for cooperative mode operations
Al nnect Through functionality
2005 Aug 22 v1.0 t Release

Change Summary

Updated to reflect software, Firmware and branding
changes.

Added Optional Software Module chapter

Added v2.0 Cooperative Mode chapter

First Release

viii
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Using This Guide

This User Manual describes the installation and operation of the TESLA dis-
turbance recorder and the accompanying TESLA Control Panel user interface
software. It is intended to support the first time user and clarify the detafls of
the equipment.

The manual uses a number of conventions to denote s@ormation:

Example Describ

h trol Panel submenu in the Set-
u on the Start menu.

Start>Settings>Control Panel Cho

Right-click ht mouse button.
Recordings nu items and tabs are shown in italics.
service User input or keystrokes are shown in bold.

Text boxes similar to this one Relate important notes and information.

Indicates more screens.

L 4

N
S

Q
&
&

L 4
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1 Overview

TESLA System Description

The TESLA Disturbance Recorder is a multi-time frame recording system
used to monitor electrical power systems. It can record up to 3ésanalog chan-
nels and 64 digital (status) channels and store up to 100Q,recordings. Up to
four recorders can be operated as a cooperative group to achievesgreater num-
bers of channels.

The TESLA can record data simultaneously in three time domains: high speed
transient fault (seconds), low speed dynamic swing (minutes), and continuous
trend (10 second to 1 hour intervals). A wide variety, of triggers are available
to initiate recording.

The TESLA system consists of a recorder, analeg input isolation modules and
the TESLA Control Panel user interface software.There are various analog in-
put isolation modules available to inferfacefto signal sources. Modules are
available to connect to standard signals found in a typical electric power sub-
station including secondary ac v@ltage and current and low level dc voltage and
current signals. These modules ganigenerally be installed up to 300 meters
from the recorder unit, allowingthem to be located near the source of the sig-
nals being monitored.

TESLA Control Panel usér tterface software provides tools to configure the

recorder, retrieve andymanage records and display real time measured values.

Control Panel als¢'includes RecordGraph, a graphical record display and anal-
ysis software tool?

An optional central station program - RecordBase - is available to automatical-
ly collect andgtore reeords from multiple recorders. RecordBase provides fast
network-basedccess to collected records through distributed RecordBase
View degktop cliénts.

L
AC Current
Input Modules [
LAN, Modem s
or Serial Link
AC Voltage Panel
[22]
S |InputModules [ &4 | TESLA Software
£ Recorder
§ / LAN or Modem RecordBase
c DC Jhput Central
< Mddulesf [ Station
‘ Software
Split Core CTs Digital Status LAN
and Inputs  Outputs
Clamp-on CTs ||
RecordBase RecordBase RecordBase
View View View
Software Software Software
Figure 1.1: TESLA System Overview
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1 Overview

TESLA 3000 Features

Installation

Data Acquisition

Triggers

Records

Cooperative Group

Logging

* 19" rack-mount format
* Small 3U footprint

* Analog input isolation modules for ac and dc input signals are DIN-rail
mounted to minimize rack usage and can be located up to 300 meters ffom
the main unit for flexible installation

* Analog input modules interface with standard signals: 1’A¥S A"omanal ac cur-
rents, 69V (120/Root3) nominal ac voltages, dc currenter voltage

* Up to 36 analog input channels, 16 bit resolution each channel
» Up to 64 external (digital) input channels

* Simultaneous operation in transient fault, dynamic swing and long term trend
time frames

* User-selectable sample rates for transiengfault reeording: 32, 64, 96, 128,256
and 384 samples per cycle

* 60 samples/second (1 sample/cycledynamic swing recordings
* Continuous trend logging at sample,intervals from 10 seconds to one hour

* Continuous disturbance recording atrates from 6 samples/second to 60 sam-
ples/second

* Calculated channels: summatiens, watts, vars, power factor, positive, nega-
tive and zero sequencefcompenents, impedance, THD, frequency and har-
monics

* Rates and level triggering on all input and calculated channels with individual
controls for delay, logging, record initiation and alarm contact activation

* Configurable logic can be applied to digital inputs and internal trigger states
» User-assigned. trigger priorities help identify critical events and records

* Centralized cross-triggering of dynamic swing recordings through Record-
Basc'€entral Station

o Transient fault records from 0.2 to 15.0 seconds with automatic record exten-
siongiip to 30.0 seconds under multiple trigger conditions

* Dynamic swing record from 10 seconds to 15 minutes with automatic record
extension up to 30 minutes under multiple trigger conditions

» Combined transient and swing records can capture a fault and the resultant
system dynamic response

* Record compression to reduce record size, maximize storage capacity and
minimize transmission time

* Up to 4 recorders can be operated as a cooperative group

» Automatic cross triggering over a LAN with IRIG-B synchronized time
stamps

» Automatic record retrieval with consolidation into a single group record

* 250 day entry event log (circular)

1-2
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1 Overview

Fault Location

User Interface

Analysis Tools

Output Contacts

Communication

Time Coordination

Reliability

* 90 day analog measurement trend log (circular or alarm when full)
* 90 day long-term event log (circular or alarm when full)
* Voltage sag and swell logging

* Automatic fault location on up to 10 lines.

* Fault location data available in the event log, in recordings and through
SCADA

* Intuitive power system element model simplifies complex eenfigurations
* Integrated record and configuration management tool§

* Offline mode allows records to be viewed and configuratiens created without
connecting to the recorder

* Record display shows record summaries withgriggerévent lists so that a pre-
liminary evaluation can be made before thewecord's transferred

* Real-time metering display shows all inp@tjand €alculated quantities in user-
customizable layouts

* Recorder configuration and releyant eyentinformation is embedded in each
record

* Record graphics provide a flexible multi-page interactive display and meas-
urement of all channels ineluding €alculated ones

* COMTRADE record expout, facility

* Up to 6 user-configurabletetitput contacts can be activated by triggers
* Cross-trigger conitaét can activate other devices
* Failure / ServicgRequired contact

* Integrated 104100 BaseT
* Optiongdl internal modem

* StandardéLCP/IP communication protocol used to communicate with Control
Panel and RecordBase software

9SCABA (Supervisory Control and Data Acquisition Systems) protocols.
DNR3 and Modbus. DNP3 over Ethernet is supported

«IR1G-B time code input - modulated or unmoduled. Supports IEEE 1344 ex-
tensions

* Ims event timetagging of events and records

* Time synchronization indicator on front panel and in each record

* Self-monitoring supervisory software with hardware self-checking circuit
and failure contact ensures reliable operation

* FLASH memory for record storage with separate FLASH memory for pro-
gram storage

» Compliance with IEC standards for temperature range, transient withstand
and RF immunity

D01721R02.30
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1 Overview

Front Panel

= ® ®

T ES LA O Recorder Functional
Disturbance Recorder ‘

O IRIG-B Functional

Model 3000

Tower et o @ @ “
O O
1. Status LEDs
2. Port 1: EIA 232 Serial Connection for PC m

Figure 1.2: Front Panel

Rear Connections

i o

Output
Contacts (1-4)

Output
Contacts (5-8)

Ethernet Network
annels (18 or 36). Non-isolated
(40-300Vdc). Handles 48,125 or 250 Vdc or 120 Vac nominal

12. Output Contacts (4 or 8)

L 4

Figure 1.3: Rear Connections
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2 Connection and Power Up

Mounting

Case Grounding

Power Supply

For drawings, see “TESLA 3000 Drawings” in Appendix I.

The recorder is designed to be mounted in a standard 19-inch'‘equipment rack.
It is 3 rack units (5.25 inches) high and 11.5 inches deep. An‘additional 3 inch-
es of depth is required for rear connections and cables.

WARNING!

To ensure safety and proper operatiopsyottmust connect the record-
er’s grounding terminal to the station grouhd. Do not rely on the rack
mounting screws to provide case'grounding.

Ground the recorder even whemiesting.

ERLPhase recorders conde with a wide range power supply (40-300 Vdc) that
can be used with 48¢125 01250'Vdc nominal systems or with standard 120 Vac
power.

To protect against possible short circuit in the supply use an in-line fuse or cir-
cuit breaker with'ad A'rating. Make the chassis ground connection to ensure
proper operation‘and safety.

The recorder doesmot have a power switch; the unit will start as soon as voltage
is applied to the power supply input.

Signal Connections

Analog Input
Channels and Input
Modules

The récorder’s 18 or 36 analog inputs are generic, low level (5.5 V pp) non-
isolated signal inputs. They take their input from external interface modules
that provide scaling, isolation and surge protection.

The external input modules accept conventional substation voltage and current
signals and convert them into low level voltages that are fed into the recorder’s
analog inputs. The modules are mounted on DIN rails to make wiring easier
and minimize rack space requirements.

Modules can be located up to 1220 meters from the recorder. Shielded wire
(e.g. Belden 9773 or 3388) is recommended for connection to the recorder’s
inputs. The ground cable should be attached only at the recorder end.

Any of the recorder’s analog input channels can be connected to any of the
available input modules. The software configuration identifies the type of input
module associated with each channel.

D01721R02.30
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2 Connection and Power Up

Input Module Types

Input module channels can be connected to only one recorder input.
Source and load impedance matching are used to minimize noise
susceptibility; connecting to two channels will produce incorrect read-
ings.

All input modules must be grounded via the ground,stud.on the mod-
ule.

Re-calibration is required whenever an input module._is replaced or
moved to a different channel (see “Analog Input @alibration” on
page 7-11)

For further information on the inputimedules, see “Input Modules”
in Appendix F.

AC Voltage Input Module

This 3 channel ac voltage inputmedule (Model 401006) provides isolation and
scaling for standard voltage Signals. The nominal signal level is 69 V RMS
(120/Root 3). The modul¢’has, a dynamic range that can measure 2X nominal
voltages.

AC Current Input Module

This 4 channel ag curtent input module provides isolation and scaling for stan-
dard current signals¥Che module’s channels are connected in series with the
current signal sguree. All models have a dynamic range that can pass 20x nom-
inal curreats. Thegqnodule can withstand 20x nominal for 1 second and has a
maximum thefimal rating of 400A for 1 second.

Model*401074 has a nominal signal level of 5 A RMS
Model 401020 has a nominal signal level of 1 A RMS

SplitiCore CT

The 'Split Core CT is designed to clamp around the secondary circuit wires of
a primary current transformer. It is intended for situations where an outage is

not possible to connect an in-line CT. The outputs from the CT are impedance
matched to connect directly to the TESLA’s analog input connectors. All mod-
els have a dynamic range that can pass 20x nominal currents continuously.

Model 401013 has a nominal signal level of 5 A RMS
Model 401017 has a nominal signal level of 1 A RMS

Clamp-on CT

The Clamp-on CT (Model 401012) is a clothespin style device designed to
clamp around the secondary circuit wires of a primary current transformers. It
is intended for quick, temporary connection to existing circuits. The outputs
from the CT are impedance matched to connect directly to the TESLA’s analog

2-2
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2 Connection and Power Up

External Input
Channels

Alarm Contacts

IRIG-B Time Signal

Communication
Ports

input connectors. The Clamp-on CT has a nominal signal level of 5A RMS and
can pass 20x nominal currents continuously.

DC Module

The DC input module (Model 401016) provides dc-coupled isolation and scal-
ing for four independent dc or ac voltage or current channels. DC module chan-
nels have a dc to 2 kHz bandwidth, but the bandwidth may be further limited
by the recorder’s input filters, depending on the sample rate. EXtesmally mount-
ed resistors set the input type and full scale range.

AC Low Voltage Input Module

This 4 channel isolated ac voltage input module (Model 401022) provides iso-
lation and scaling for low level voltage. The nominal input voltage is 4 Vrms
with a 7 Vrms full scale capability. Maximum inputievel is 12 Vrms continu-
ous or 15 Vrms for 10 seconds.

The recorder’s external inputs are dry inputs intended for use with signals from
a 48-250 Vdc station battery. The eXternal inputs are isolated and protected
against transient surges. They activatejat@approximately 32 Vdc.

The alarm contacts on the reag,of the unit'are dry contacts. They are isolated
and protected against transientSusges.The contacts are designated as follows:

For 18/32 channel units:
1 Recorder fail. Clgsedon failure
2 User-configlirable
3 User-configurable
4 Cross-trigger,®€hannel Group 1
Additional, for"36/64channel units:
5 User-ecofifigurable
6 User-configurable
T4User=configurable
8 User-configurable

The Cross-trigger contact is used to initiate recording on another recorder
when'this unit triggers. When activated, the cross-trigger contacts close for
0.10 seconds, regardless of the duration of the triggering condition. This en-
sures that the cross-trigger function does not become blocked by a continuous
trigger condition.

The user-configurable alarm contacts can be defined for use as part of the re-
corder’s trigger configuration.

The BNC connector on the rear of the unit accepts either modulated or unmod-
uled IRIG-B time signals, with or without the 1344 extensions.

See "Communicating with the Recorder" on page 4-1.

D01721R02.30
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2 Connection and Power Up

Startup Sequence

On Power Up

Front panel Test Mode LED turns on to indicate
presence of power

~40 seconds after Power Up

Test Mode LED starts to blink at 2-3 second intervals

~90 seconds after Power Up

Test Mode LED stays on. The Records Stored ED
turns on if records are present

~100 seconds after Power Up

Recorder Functional LED tu
The Test Mode LED remains on
At this point, you can log i recorder

~105 seconds after Power Up

Test Mode LED turns
Recorder Functional L s on

Front Panel LEDs

Front Panel LED

9.

Indications

Recorder
Functional

is turned on approximately 100 sec-
ing the unit is functional. If an internal
is turned off. The LED state corresponds

Normally active g
onds after power upji

IRIG-B
Functional

Recorder
Triggered

Records Stored

een LED that turns on when there are records stored in the

G
‘ ecorder’s memory. The LED will flash to indicate the Storage Alarm

it has been reached if so configured

Test Mode

Normally inactive red LED that turns on immediately on power up
and blinks during start-up until the self-test has been completed
(approximately 105 seconds)

Normally inactive red LED that indicates a failure has been detected
by the software. The presence of the Alarm LED means much of the
system is functioning and can be accessed for diagnosis

ON
&
<<><Z)

L 4
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3 TESLA Control Panel Installation

Installation of TESLA Control Panel software may require changes to
your Windows system configuration for proper operatiopwPlease re-
view the instructions in this chapter to ensure proper setup.

The TESLA 3000 CD-ROM contains the following:
» TESLA Control Panel: interface software
» Firmware update with installation instructions
» User Manual in PDF format

» Mechanical drawings in electronic format

PC System Requirements

Install TESLA Control Panel software on a‘standard desktop or laptop PC with
the following minimum recommended*hardware specifications:

* Windows 2000 or XP

* Pentium processor, 600 MHZ
» Hard Disk Space: 500 MB

* Memory: 256 MB

* Monitor: 1024x768

A serial port, medemier Ethernet LAN connection is required if communica-
tion with a TESLA%ecorder is desired.

Installing TESLA Control Panel

Overview

Y ou riust bedogged on to the target computer as a user with local administrator
privilegeste install TESLA Control Panel. Once installed, you may be logged
inas a'tkimited User, as administrator privileges are not generally required for
operation of the program. The exception to this is the ability to communicate
with TESLA recorders through Modem-LAN Gateway (see "Modem-LAN
Gateway" on page 4-8)

Instructions for installing TESLA Control Panel and configuring Windows for
its use are covered in the following sections. Separate instructions for each ver-
sion of Windows Operating System are provided for the above steps. Use the
one that is appropriate for your computer.

The procedure has the following parts:

1 Install TESLA Control Panel.

2 Install the Null Modem driver.

3 Create Windows Dial-Up Network definitions for modem and direct serial
connections.

D01721R02.30
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3 TESLA Control Panel Installation

Once these steps are complete, go to the First Time Start-Up sec
for details on launching TESLA Control Panel (see “First Time Start-
Up” on page 3-21)

3-2 TESLA 3000 User Manual D01721R02.30



3 TESLA Control Panel Installation

Installation on Windows XP

Step 1: Install
TESLA Control
Panel Software from
CD-ROM

Step 2: Installing
Null Modem Driver
Software

1
2

Insert the TESLA CD-ROM in your drive.

The CD-ROM should start automatically. If it doesn’t, go to Windows Ex*
plorer and run the “CD.exe” file at the root of the CD-ROM directory.

To install TESLA Control Panel software on your computer, select the’TES-
LA Disturbance Recorder icon, then the Install TESLA Coutrol.Panel. The
installation program starts automatically, but may takéa few'minutes to be-
gin.

During installation a prompt appears asking whether four TESLA recorders
are 50 Hz or 60 Hz units. For proper operation itds important to select the
correct one. If you need to change this in the future, rezinstall TESLA Con-
trol Panel.

When the installation is complete, a TESLAConttel Panel icon is placed on
your desktop. Use the icon to launch CentrolRanel.

If you prefer, you can start Contrel Panel'through Windows Start menu
(Start>Programs>NxtPhase/TESLAControl Panel).

A virtual software modem called'a, Null Modem” must be set up for direct se-
rial cable communication betwgen this,computer and a TESLA recorder. A
Null Modem driver is providéd withghe TESLA installation CD-ROM.

This section provides stepby step instructions on how to install the Null Mo-
dem driver.

1
2
3
4

Start WindowsfControl Rafiel by going to Start>Control Panel.
Double-click the Phone and Modem Options icon.
Select the Modemstab. Select Add to open the Add Hardware Wizard.

Select Dow't detectimy modem; [ will select it from a list, then select the Next
button

D01721R02.30
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3 TESLA Control Panel Installation

Step 1 - Start>Settings>Control Panel.
Step 2 - Double-click Modems icon.

£ Control Panel

© ¥ POseach [roces [~
[3 Control Panel b I S0

(52@%3’9@@

Add or Dateand Time  Display ~ Folder|Options.

(€0

Address

a’ Control Panel

B Switch to Category View

See Also Q : 1 ez &’

| Dialing Rules | Modems | Advanced| etwork  Phone and
brnections  Modem ...

% Windows Update
@) Help and Support h The following modems are installed:

fw A dd Hardware Wizard

Install New Modem
Do you want Windows to detect your modem?

‘Windows will now try to detect your modem. Before
continuing, you should:

1. If the modem is attached to your
computer, make sure it is tumed on.

2. Quit any programs that may be using
the modem.

Click Next when you are ready to continue,

Stepi4,- SelectiDo letect my modem;
I wi a list.
lect

Figure 3.1: Null Modem Driver | tio

5 Select the Have Disk
gram Files\NxtPhas

lect Browse. To find the file go to c:\Pro-
Control Panel\Null Mdm.Inf. Select OK.
or TESLA Control Panel. If you selected a dif-

3

Install From Disk

Insert the mar
make sur

Cmfs files from:

L 4

v| [(Bowse.. ]

cate File
Look in: | £ NatPhase v O %@
2 (Chdata
{ (C)RecordBase View
MyRecent  |C)TESLA Control Panel
Docurments
Desktop
i
My Documents
My Computer
File name: [NulLmdrm.int v [Coeen )
. My Network Files of type: Setup Information (*inf) Cancel
gl

Figure 3.2: Browse for Null_Mdm.Inf
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3 TESLA Control Panel Installation

6 Select the Generic Null Modem driver and select Next. If you are given mor,
than one option, select the one that has the most recent date associated
it.

7 Select the serial port you wish to use. You are setting up a serial port t
used for a direct cable connection to a TESLA. Typically COM1 or COM2
are available on a PC for this purpose. Select Next. 'S

L —d 3

ders | Advanced

| Dislng Rdes

The following modems are installed:

Add Hardware Wizard

Install New Modem
Select the port(s) you want to install the modem on.

|

‘You have selected the following modem:
[Genelic Null Modem - v2.1 - 2003 03 25

On which ports do you want to install it?

C Allports
s

You will g ssage stating “Digital Signature Not Found” and asking
“Do you want toycontinue the installation?” Select Continue Anyway to con-

tinue.
You 6 essage saying, “Your modem has been set up successful-
S
X

2

8 S h and close the Phone and Modem Options and Control Panel

log Boxes.
Step 3: Dial-up 1
Network thriug
Connections (DUN)

@u 1s section takes you through the steps required to create two Dial-Up config-
\ rations:

s’ Dial-Up Networks (DUN) are used to communicate with a recorder
h your computer’s modem or serial port.

* APT SERIAL for communication with a recorder via a serial cable (using
the Null Modem installed in the previous section).
* APT MODEM for communication with a recorder via your computer’s
modem.
X 4 APT_SERIAL Dial-Up Network

To set up APT_SERIAL Dial-Up Networking:

1 Double-click the My Computer icon on your desktop, double-click the Con-
trol Panel icon, then double-click the Network Connections icon.

D01721R02.30 TESLA 3000 User Manual 3-5



3 TESLA Control Panel Installation

2 Double-click the New Connection Wizard icon to bring up the New Con-
nection Wizard dialog box, click Next.

3 Select Connect to the network at my workplace and click Next.

Select Dial-up Connection and click Next.
5 Enter the name APT_SERIAL exactly, click Next.

New Connection Wizard

Metwork Connection Type
what do you want to da?

(C) Connect to the Internet
Connect to the Internet so you can browse the 'Web and read email.

(%)iConnect to the network_at my workplace

Connect to a business netwoark [using dial-up or YPM) 20 pou can work
a field office. or another location.
(7) Set up an advanced connection

Connect directly to another computer wsing vour senial, paralls] d [
zet up thiz computer 2o that other computers can connect to i

Completing the New Connection
Wizard

“ou have successfully completed the steps needed to
create the following connection:

APT_SERIAL
* Share with all uzers of this computer

The connection will be zaved in the Networl
Connections folder.

[Jidd & shortcut to this connechion to my desklop

To create the connection and close this wizard, click Finish,

[ < Back ” Finizh l[ Cancel

Figure 3.5: Windows XP Connection Availability

8 When the Completing the Network Connection Wizard dialog box appears,
click Finish.
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3 TESLA Control Panel Installation

New Connection Wizard

Completing the New Connection
Wizard

You have successfully completed the steps needed ta
create the following connection:

APT_SERIAL
* Share with all uzers of this computer

The connection will be saved in the Network
Connections folder.

[Jidd a shortout to this connection to my deskiop

Figure 3.6: Windows XP Completing th

9 A Connect APT_SERIAL dialog b ears; select Cancel to close the
box.

Connect APT_SERIAL

Pépord

[1 =]

[ Dial ] [ Cancel ] mperties j [ Help ]

Figure 3.7: Windows XP Connect APT_SERIAL

10 In Network Connections>APT SERIAL, right-click to bring up the Prop-
erties dialog box.
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3 TESLA Control Panel Installation

Modem Configuration |E| [g|
& Generic Mull Modem [COk2)
M awimurn speed [bps]:
Modem protocal .
b= APT_SERIAL Properties
Hardware features
Enable hardware flow contral General | Options " Security " Metwarking || Advanced
[] Enable mader errar cantral Cannect using:
[[] Enable madem canmpression @ Maodem - Generic Null Maodem [COM2)
[[] Show terminal window
[ Enable modemn speaker Phone number
[ Uge dialing r Dialing Bules
Nation area when connected
Ok ] ’ Cancel
Figure 3.8: Windo odem
11 With Ge odem highlighted, select Configure to view the Ge-
neric Mo iguration dialog box and set the maximum speed to
38,400
This baud rate for the null modem. The baud rate can be set at

u wish to change baud rates in the future, both the baud rate
here and that set on the recorder must be changed (see “Commu-
ion Port Settings” on page 7-3).

@ ect the Options tab of Figure 3.8..
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3 TESLA Control Panel Installation

= APT_SERIAL Properties

| General| Options | Securnty || Metwarking || Advanced|

Dialing options
Dizplay progress while connecting
[ Prompt for name and password, certificate, etc, .

Redialing options

Fedl atenpt : : \
Time between redial attempts:
ldle time before hanging up: 0

[ Redial if line is dropped

Figure 3.9: Windows XP Option

13 Select the Security tab, check the Run Script box; in the Run Script list se-

]

& N y
'gf
anced [custon settings)

sing these settings requires a knowledge

of zecuity protocalz. Seftings...

Interactive lagon and scripting
[ Shows terrminal windows

[Vl Bunseiipt: [ :wINDOWS S pstem32ivashteslasep v |

[ Edit... ] [ Browse. . ]

L ar. J[ Cancel ]

4 Figure 3.10: Windows XP Security
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3 TESLA Control Panel Installation

14 Select the Networking tab. Select Internet Protocol (TCP/IP) and press t
Properties button. Configure the settings as shown in Figure 3.11.

Internet Protocol (TCP/IP) Properties

General |
4

“You can get P settings azzigned automatically if your network
supports this capability. Othenwise, pou need to ask wour netwark,
adminiztrator for the appropriate [P settings.

() Use the fallowing IP address: \

(%) Obtain DNS server address automatically
(D) Use the following DNS server addresses:

Freferred DMS server: l:l
Alternate DMS server l:l

Figure 3.11: Windows XP Inte Protocol Settings

15 Press the Advanced bu d configure the settings as shown in Figure

Advanced TCP/IP Settings

General |DNS "

L ak. ][ Cancel ]

Figure 3.12: Windows XP Advanced TCP/IP Settings

16 Click OK to apply the setting to APT_SERIAL properties and close the
APT _SERIAL dialog box.

TESLA 3000 User Manual D01721R02.30



3 TESLA Control Panel Installation

APT_MODEM Dial-Up Network O

You must have a modem installed in your computer before you s

this section. If you do not intend to use a modem with TESLA Control

Panel, you can skip this step. ®
t

Repeat the previous steps 1 to 16 to setup APT_MODEM.Di working
(see “APT_SERIAL Dial-Up Network” on page 3-5) exceptydo ollowing:

» Use the name APT _MODEM instead of APT SE
» Select the particular modem installed on your P in Figure 3.8.

* You may wish to set a higher baud rate, shown ab When a modem is
used, this setting determines the speed of co ication between your PC
and the modem.
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3 TESLA Control Panel Installation

Installation on Windows 2000

Step 1: Install
TESLA Control
Panel Software from
CD-ROM

Step 2: Install Null
Modem Driver
Software

1
2

Insert the TESLA CD-ROM in your drive.

The CD-ROM should start automatically. If it doesn’t, go to Windows Ex*
plorer and run the “CD.exe” file at the root of the CD-ROM directory.

To install TESLA Control Panel software on your computer, select the’TES-
LA Disturbance Recorder icon, then the Install TESLA Coutrol.Panel. The
Control Panel installation program starts automaticall§gbutaay take a few
minutes to begin.

During installation a prompt appears asking whether four TESLA recorders
are 50 Hz or 60 Hz units. For proper operation itds important to select the
correct one. If you need to change this in the future, resinstall TESLA Con-
trol Panel.

When the installation is complete, a TESLAConttel Panel icon is placed on
your desktop. Use the icon to launch CentrolRanel.

If you prefer, you can start TESLA Contfol|RPanel through the Windows
Start menu (Start>Programs>NxtPhase/EESLA Control Panel).

A virtual software modem called‘a, Null Modem” must be set up for direct se-
rial cable communication with'the reéerder. A Null Modem driver is provided
with the TESLA installation, CD-R@M.

This section provides stepby step instructions on how to install the Null Mo-
dem driver.

1

Start WindowsControl Ranel by going to the Start>Settings>Control Pan-
el.

Double-clickithe Phone and Modem Options icon.

Select the Modemsitab. Select Add to open the Add/Remove Hardware Wiz-
ard.

SelectDon tdetect my modem; [ will select it from a list, then select the Next
button:

3-12
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3 TESLA Control Panel Installation

Step 1 - Start>Settings>Control Panel.
Step 2 - Double-click Modems icon.

E1 Control Panel

B [ ]
s BHstory |

Dialing Rules Modems |M.,,,.m |

@ The following modems ar installed:

Modem [ Attached To |

Ne
(Add/Remove Hardware Wizard a
Install New Modem
Do you want Windows to detect your modem?

~ ‘Windows il now ty to detectyour madem. Before cantinuing,
al
1. fthe modem s attached to your
Step 3 - Add —l computer, make sure itis tumed on
2. Quitany programs that mey be using
Add.. E the modem.

Click Nextwhen you are readyto continue.

ST

¥ Don't detect my modem; | will select it

Figure 3.13: Null Modem Driver

5 Select the Have Disk but
gram Files\NxtPhase\

, seleet Browse. To find the file go to ¢:\Pro-
ontrol Panel\Null mdm.inf. Select OK. This
LA Control Panel. If you selected a different
ontrol Panel, you will find the Null Modem

Browse.

- 2]
x| eE®EcE-

\_IRecordBase View

IZATESLA Control Panel

File name: [Nun_mdm.nt - Open |

Files oftype: [setup intormation (*infy = Cancel

Figure 3.14: Browse for Null_Mdm.Inf
L 4 6 Select the Generic Null Modem driver and select Next. If you are given more
than one option, select the one that has the most recent date associated with

1t.
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3 TESLA Control Panel Installation

Step 4: Dial-up
Network
Connections (DUN)

7 Select the serial port you wish to use. You are setting up a serial port to b¢
used for a direct cable connection to a TESLA. Typically COM1 or COM2
are available on a PC for this purpose. Select Next.

Add/Remove Hardware Wizard

Install New Modem "
Selectthe pon(s) youwant to install the mocdem on

You have selected the following modem:
(Generic Mull Modem -v2 1 - 2003 03 25

@

R

Onwhich ports doyou want to ingtall it?

Al ports
@ Selected pons

COM2

N |
<gack [ N> | Cam\

.

Figure 3.15: Select Serial Port

You may get a message stating “Digital Signature Not Found” and asking
“Do you want to continue thejinstallation?” Select Continue Anyway to
continue.

You will get a message sagingniYour modem has been set up successful-
ly”.

8 Select Finish to closefthe’/Add/Remove Hardware Wizard and close the
Phone and ModemyOptions and Control Panel dialog boxes.

Windows’ Dial-UpiNetworks (DUN) are used to communicate with a recorder
through your computetis modem or serial port.

This section takesyot through the steps required to create two Dial-Up config-
urations:

* APT{SER®AL for communication with a recorder via a serial cable (using
the,NullModem installed in the previous section).

*@APT MODEM for communication with a recorder via your computer’s
modem.

APT_SERIAL Dial-Up Network
To'set up APT_SERIAL Dial-Up Networking:

1 Double-click the My Computer icon on your desktop, double-click the Con-
trol Panel icon, then double-click the Network and Dial-up connections
icon.

2 When the Network Connection Wizard dialog box appears, click Next. (The
Network Connection Wizard dialog box is available only if no previous
dial-up connection exists.) Otherwise double-click the Make New Connec-
tion icon to bring up the Network Connection Wizard dialog box, click
Next.

3 Select Dial-up to Private Network and click Next.
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3 TESLA Control Panel Installation

Network Connection Wizard
Metwork Connection Type
'ou can choose the bype of network connection you want to create, bazed on
your network, configuration and your networking needs.

Dial-up to private network:
Connect using my phone line [madem or ISDM]. .

o)

" Dial-up to the Internet
Connect to the Interet using my phone line [modem or 1SDM].

" Connect to a private network through the Internet
Create aYirtual Private Metwark [VPM] connection or tunnel' thraugh the Internet.

" Accept incoming connections
Let other computers connect to mine by phone line, the Internet, or direct cable.

" Connect directly to another computer
Connect uging my zenal, parallel, or infrared port.

< Back

Figure 3.16: Windows 2000 Network Connectio

4 Select the Modem-Generic Null or the comm port that you wish to
use for direct serial connect ESLA Recorder; uncheck all other

check boxes; and click Ne

Network Connection Wizard

Select a Device
This is the device that will be used to make the gonne,

N

2 (COK4)
OM3)

< Back I Mest > I Cancel I

7. Windows 2000 Select a Device

Q’hem prompted for a phone number, enter 1 and click Next.

@6 For Connection Availability select For all users and click Next.
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3 TESLA Control Panel Installation

Network Connection Wizard

Connection Availability
You may make the new connection avallable to all users, or just yourself

You may make thiz connection available to all users, or keep it only for your own use. &
connection stored in vour profile will not be: available unless pou are logged on.

Create this connection:
 foral users

© Orly for myself

L 4
< Back IWI Cancel | 0@

Figure 3.18: Windows 2000 Connection Availability

7 When the Completing the Network Connec
replace the name “Dial-up Connectio
must be exactly APT _SERIAL. Click

Wizard dialog box appears,
T_SERIAL. The name

Network Connection Wizard

Completing the
Connection Wiza

Type the name you wart b

|APT_SEHIA\J

To create this con
Network and Dial-
Finish,

ehwork and Dial-up
er. select it, click File, and then click.

< Back I Finizh I

Cancel |
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3 TESLA Control Panel Installation

8 A Connect APT SERIAL dialog box appears; select Cancel to close the
box.

conectary sea

Uszer name: ||

Pazsword: I

[ Save password

Diat |1
Dial I Cancel | Propertiss Hel
Figure 3.20: Windows 2000 Conm ERIAL

9 In Network and Dial-up &tionpAPT_SERIAL, right-click and select
Properties.

o HE

General |Dptions| Security

Connect using:

Canfigure...

lemates

Modem Configuration H

Generic Hull Madem [COM2)
£

Marimum speed (bps]:

Modem protocel 2

1~ Hardware

ViR how icon in taskbar when

[ Enable hardware flow cantral
I~ Engble madem error conirol

I~ Enable mgdem compression

I~ Showteiminal window

e =

Edr itz

I Enable modem speaker

Cancel
Figure 3.21: Windows 2000 Select Modem

10 With Generic Null Modem highlighted, select Configure to view the Ge-
neric Modem Configuration dialog box and set the maximum speed to
38,400. Set the other options as shown in Figure 3.21. Select OK.
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3 TESLA Control Panel Installation

The baud rate can be set at rates up to 57,600; 38,400 is the default baud
rate of the recorder’s front panel. If you wish to change baud rates in t
future, both the baud rate specified here and that set on the recorder must be
changed (see “Communication Port Settings” on page 7-3).

11 Select the Options tab and configure the settings as shown in Figure 3.22.

LPT_SERIAL Properties

4
General  Options | Securityl Netwnrkingl Sharingl \%

Dialing options
¥ Display progress while connecting
[ Frompt for name and password, certificate, ste.
™ Include ‘Windows logon domain
[ Prompt for phone number
Figure 3.22: Windows 2000 APT_SERIAL Dialo ttin

12 Select the Security tab and confi ure%ngs as shown in Figure 3.23.

APT_SERIAL Properties

Generall Options ~ Security Networkingl Sharing

— Security option:
i Typical recommended sethngs

Walidate my identity az followes:

IAIIUW unzecured pazsword

™| Eutamatically use i bindos oo
password (and domajg

I Require data endi® gl =)

zing these settimn
of sty protosals:

cwledge Settinge |

 Interactive logo
™ Show teimi

Browse... |

ak. I Cancel |
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3 TESLA Control Panel Installation

13 Select the Networking tab. Select the Internet Protocol (TCP/IP) and pre
the Properties button. Configure the settings as shown in Figure 3.24.

Internet Protocol {TCP/IP} Properties ﬂﬂ

General

‘You can get [P zettings assigned automatically if pour netwark
suppoits this capabllity. Otherwize, you need to ask your network
administrator for the appropriate P seftings.

& bt

an P address automatically
— Use the following IP address:

P address: I . . .

& Dbtain DMS server address automaticaly

— Use the following DNS server addressess———————————— @
Ereferred DS semver I . . .

Blternate DNS senvern I . . .

Advanced. |

Figure 3.24: Windows 2000 Inteco Settings

14 Press the Advanced... bu% configure the settings as shown in Figure
3.25. Press OK and O, 1o return to the Main APT SERIAL Proper-

ties dialog box.

advanced TCP/IP Settings 2l x|

f e connected to a local

& iultaneously. ‘When checked, data
that cannot be sent ik iz fonwarded to the dial-up
netwirk.

. =

Figure 3.25: Windows 2000 Advanced TCP/IP Settings

L 4
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3 TESLA Control Panel Installation

15 Select the Sharing tab and configure the settings as shown in Figure 3.20

APT_SERIAL Properties EHE | < ’

Generall Dptionsl Securityl Metworking  Sharing |

@l Intemet Connection Sharing allows other computers on your
@ local network to access external resources through this
connection.

— Shared acce

Local network, operation may be momentarily disrupted.

™ Enable Internet Cornection Sharing for this cornectior:

= Hrdematd disling \
with on-demend digling, whenranother computeron your lacal
netwark attempts to access external resources. this copnection
will e dialed attematieally 0

¥ Enable ofirdemand dialing

Settings..,

Figure 3.26: Windows 2000 Sharin
16 Click OK to apply the setfin
APT SERIAL dialog bo

APT_MODEM Di Network

T SERIAL properties and close the

dem installed before you start this section. If you
se a modem with TESLA Control Panel, you can

You must

Re Mrevious steps 1 to 15 to set up APT_MODEM Dial-up Networking
% ~“SERIAL Dial-Up Network” on page 3-14) except do the follow-
*@Use the name APT _MODEM instead of APT SERIAL

Select the particular modem installed on your PC, shown in Figure 3.17:.
* You may wish to set a higher baud rate. When a modem is used, this setting

®® determines the speed of communication between your PC and the modem.
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3 TESLA Control Panel Installation

First Time Start-Up

Starting TESLA
Control Panel

Data Location

To start TESLA Control Panel, double-click the TESLA Control Panel i@
placed on your desktop by the installation process or select Start>Progr
Files>NxtPhase>TESLA Control Panel.

TESLA Control Panel uses a data location on your computer to,store records
and settings from your recorders. By default it is C:\Program{Fi
Phase\Data, although you may change this later by using
tion command from the Main Menu.

When you change the data location, previously configured IEDs will
not be affected. Only newly created IEDs wi he new data loca-
tion. To edit the data location of existing IEDs the Main Menu Edit

button. %

‘}}, TESLA Control Panel - [Main Menu]

|Current IED: TESLA Dema Unit |Disconnected 4
FigLfE\ a Location
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4 Communicating with the Recorder

Communication Ports

The TESLA recorder has multiple communication ports for local and remote
access to its user interface and SCADA services. For port pin-eut and cabling
information see “Communication Port Details” on page 4-13(

Port Location Description
Port 1 Front RS-232 Data Communication‘Equipment (DCE) female DB9.
Used for user interface aceéss via@idirect serial connection.
Default Setting: 38,400 baud, 8'data bits, no parity, 1 stop bit.
Port 2 Rear RS-232 DCE femalg/BB9.
Used for:
« User interfaee accessia a direct serial connection.
* User interface‘access via an external modem.
The optienal ERLPhase Modem Adapter converts this port to a
Data TerminalfEquipment (DTE) to simplify connection to an
exterhabmodem.
Default Setting:*38,400 baud, 8 data bits, no parity, 1 stop bit.
N.B.Port 2 is disabled if the recorder is equipped with an inter-
nal modem.
Port 3 Rear RS-232 DCE female DB9.
Used for SCADA communication.
Default Setting: 19,200 baud, 8 data bits, no parity, 1 stop bit.
Internal Rear: RJ-11 receptacle.
Modem Used for user interface access via the optional internal modem.
Port
Network Rear RJ-45 receptacle for 10/100 Base-T Ethernet
Port Default IP address: 192.168.1.100
Used for:
* User interface access.
* DNP SCADA access.
» Cooperative mode operations.

External converters may be used to convert communication ports and increase
the options available for connection to devices and networks. (See Appendix
G for optional devices available)
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4 Communicating with the Recorder

Ethernet LAN Link O

PC with TCP/IP O

TCP/IP
Network

Figure 4.1: Ethernet LAN Link

Recorder Setup
1 Connect recorder’s Etherne e Ethernet LAN hub using an appro-
priate 10/100BaseT cable.
2 Modify the IP address, if &r
* The default IP addres 92.168.1.100.

dress, use the recorder’s Maintenance menu,
ance Menu and Error Handling on page 1-1.

ust not conflict with other devices on your network
and m ¢ agcessible from the computer(s) on which run TESLA
Control Panel and RecordBase Central Station. If you are unsure what
IP addr use, consult your network administrator.

3 Modi e ult Gateway and Network Mask, if necessary.
& Default Gateway may need be changed if the recorder and the cen-
X’ ntrol station (Control Panel or RecordBase) are on different but
% ected networks. The default setting is No Default Gateway.
\ e Network Mask may need to be changed if the recorder and the cen-
tral control station are on different subnets. The default setting is
255.255.255.0.

* To modify the Default Gateway and/or Network mask, use the recorder's
Maintenance Menu, command 1 - Modify IP Address.

\ * If unsure of the use of these settings, consult your network administra-
tor.
TESLA Control Panel Setup

1 Ensure that the computer running TESLA Control Panel has access to the
Ethernet network to which the recorder has been connected.

2 Start TESLA Control Panel.

3 Choose the target recorder from the Select IED list in TESLA Control
Panel’s Main Menu.
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4 Communicating with the Recorder

+ Ifthere is not already an entry for this recorder, create one using the Ad|
New button

Main Menu Edit button

Select IED List

%}, TESLA Control Panel - [Main Menu|
File Yiew Help

3k
El TESLA Control Panel

[x]
t
- Fuacards Select IED
- Trends A D
- Events - o —

- Metering

L Ulities
= Configuration
—Ea Talog ] [ ]
Edit IED dialogue box
i~ [ED Definiticr
— IED Maime: | LIS o Lini

Comments: | for Demaonstration

Location:
IEC Serial Mumber: | TESLA-2000-930301-11 matiofFrom IEC

hdodel: | TESLA 2000 - 36 Channels

I Acdress:

TESLA Contral F

i~ Communication
Main M

@+ Direct Serial Link

‘ " Modem Link

‘ " Metwork Link

Browwse ...

Browse ...

¢ definition. Use the Edit button to view or change this informa-

it
é Ensure the Network Link option is selected and the recorder’s IP

ddress is entered.

\%r details on IED definitions see “Working with TESLA Control Pan-
< ? el” on page 5-1.
@ nitiate the connection by selecting the Connect button.

* A dialog box will appear to show connection progress.
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4 Communicating with the Recorder

* The connection state and the current IED you are connected to is showO

on the Windows status bar
“ll; TESLA Control Panel - [Main Menu] ‘ ’

A e
Connecting

Attemnpting to connect to ED, please wait

Opening Port ;I
Pott Open

Dialing

Device Connected

Al Devices Connected

“etifying User

Autherticating

Figure 4.3: Connect Button Dialog Box

6/) i
&
0

Direct Serial Link

figured for serial communication
lation” on page 3-1).

Your PC must be appropr

Serial Extension Cable

& O Port 1 or rear Port 2
\ to DB-9 female (laptop)

\ Laptop PC
i : Direct Serial Link
reate a direct serial connection between the computer’s serial port and the

recorder’s Port 1 or Port 2.
» Use a standard straight through male-to-female serial cable (provided

® with the recorder). For port pin-out and cabling information see “Com-

munication Port Details” on page 4-13.

* Port 2 may not be used if the recorder has an internal modem installed
unless the modem is disabled via the Maintenance Menu, for details see
1 Maintenance Menu and Error Handling on page 1-1.

2 Ensure the recorder port and your PC’s port have the same baud rate
and communication parameters.

» The recorder’s Port 1 and Port 2 serial ports are fixed at 8 data bits, no

parity and 1 stop bit and have a default baud rate of 38,400.
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4 Communicating with the Recorder

* The baud rate and communication parameters of your computer’s serial
port is set through the APT_SERIAL Dial-Up Network (see “Setting
Windows Serial Port Parameters” on page 4-12).

3 Choose the target recorder from the Select IED list in TESLA Control
Panel’s Main Menu.

* Ifthere is not already an entry for this recorder, create one using th& Add
New button.

* The method of communication with the recorder i§yspeeified as part of
its IED definition. Use the Edit button to view or change this informa-
tion. Ensure the Direct Serial Link option is selécted?

* For details on I[ED definitions see “Working with TESLA Control Pan-
el” on page 5-1.
4 Initiate the connection by selecting the Conuegt button.
* A dialog box will appear to show confiection progress.

* The connection state and the currenf TER, you are connected to is shown
on the Windows status bar atithe bottom of the screen.

Statusi\Bar shows TESLA Control Panel
software is connected to the recorder
and,the name of the Current IED.

| A, N ==

Mair Menu 1

TESLA Cantral Panel, AL‘ l ) Curent [ED: TESLA Dema Unit | Connected

Figure 4.5: Status'Bar

If the connectien fails, check the following:

* The APT/SERIAL dial-up network has been created and has the correct
settings(s€e “TESLA Control Panel Installation” on page 3-1).

* The communication parameters are the same on both ends (see Step 2
above).

o, The correct serial port has been selected on your computer.

Some newer laptop computers do not have serial ports. A USB serial
converter adapter can provide a surrogate serial port for a direct
connection to the TESLA recorder. The Edgeport USB Serial
Adapter, model # Edgeport/1, from B&B Electronics (www.bb-
elec.com) is an example of such a device.

Modem Link

Extetnal Modem

Your PC must be appropriately configured for modem communica-
tion (see “TESLA Control Panel Installation” on page 3-1).
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4 Communicating with the Recorder

Modem Cable
(as supplied with modem)

E.
Analog I;E
Telephone -y
Modem Adapter Line Analog -
Port 2 - Direct/Modem Telephone
Telephone Line

System

EEERSTEEFTNARER
ENEEERS"EEEEEREERRL

| T oo |\ \)
-

op Computer

Modem Adapter part # 101629
Can be ordered separately
DB-9-Male-Male

Figure 4.6: Modem Link - External

Recorder Setup
1 Connect a PC-compatible ex I modem to Port 2 on the rear of the
recorder.
* The cable between theirecorder and the modem requires a crossover and
a gender change asgboth'devices are configured as RS-232 DCE ports.
]

e Modem Port Adapter (part # 101629) to
’siRort 2 appear as a DTE (like a PC serial port). A

—

standard cable can then be used to connect to the recorder.
* For port pin-outand cabling information see “Communication Port De-
tails” aged-13.
* Ifthe an internal modem, Port 2 will be disabled and an external
e 1 not work.

2 Gonn modem to an analog telephone line or switch and turn it on.
Xandard telephone cable with an RJ-11 connector is used.

\&\Pgure the recorder’s Port 2 to work with the modem.

O ort 2 settings are accessed through the recorder’s standard user inter-
face.

a Establish a network or a direct serial connection between your com-
puter and Port 1 on the recorder, run TESLA Control Panel soft-

® ware and initiate a connection to the unit.

b When connected, select Utilities in the Main Menu list, and go to the
Communication tab to access the Port 2’s settings.
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4 Communicating with the Recorder

From Main Menu select Ultilities,
then the Communication tab.

'y TESLA Control Panel - [Main Menu]

=lal x|
He view Help
TESLA Control Panel Select IED
Records
o Trends [TEsLA Dema Uit | [ Discomect |
Events .
 Meteing o

Configuration Defete
i
4!, TESLA Control Panel - [Utilities]

=lolx]

Fie Hep

| Set Baud rate. |
T

IEnabIe modem.l '
I TIFETT Serial (Port 1) Biud Rete: [33400 B
~Dir
CRorSelect———————— oo l—_lgﬁm =
" Direct Serisl (Port 21
| & Exeriaiboden (Fafi 57 | Modem nitisization String:
£ [nterml adem [t
1 ~ECADA
E Mo Farity
Serial (Port 3) Bl Rate: | 9600 ].  od
& Motbus ASCH £ Even
Slave Address: [1 c
" Madbus RTU * None
© DHP3 Lewsl 2 Datalink Timeout: [1000 ms (010 disabls)
Ethernet (Network Port)
£ DNP3 Level 2 TCP Master P Address: | 192 155 )
£ DINP3 Level 2 - LDP port: [ 20000

Restore [ED Seftings

Main Menu Utiities

TESLA Control Panel

¢ Set the Ba is will be the rate at which the recorder will
the external modem. It does not control the rate

puter. A rate faster than the modem’s top speed is rec-
d to take full advantage of the modem’s compression ca-

L 4 elect External Modem
\he Modem Initialization String lets you set any special command

K codes required by your modem. The factory default for this field is
“MO0” for external modems. These default values are all that are re-
O quired for most modems.

f Save your changes, close the Ultilities tab and disconnect.

TESLA Control Panel Setup

® 1 Configure your computer to work with its modem. Refer to your computer

and modem documentation.

2 Ensure that an APT_MODEM dial-up network has been created on your
computer (see “TESLA Control Panel Installation” on page 3-1).

'S 3 Choose the target recorder from the Select IED list in TESLA Control
Panel’s Main Menu.

* Ifthere is not already an entry for this recorder, create one using the Add
New button.
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4 Communicating with the Recorder

* The method of communication with the recorder is part of each IED’
definition. Use the Edit button to view or change this information.
sure the Modem Link option is selected and the telephone number of
the recorder’s modem is entered.

* For details on IED definitions see “Working with TESLA Control Pan-
el” on page 5-1. s
4 Initiate the connection by selecting the Connect button

* A dialog box will appear to show connection pro :
* The connection state and the current [ED you ar d to is shown

e
on the Windows status bar. @
”

Analog
Telephone

Figure 4.8: Modem Link - Inter&

@ailable for the TESLA recorder. Setup for the
ame-as for an external modem (see previous section)

pal to the recorder, so there is no external modem to

Internal Modem

Modem Port - RJ-11

Desktop Computer

An optional internalgmo
internal modem is @
with the followingumete
+ The mod
connect

» Connect ephone switch cable to the recorder’s internal modem

throdgh t odem Port.

. ? dem configuration is done in the same way as for an external

0 Modem Initialization String which is “M0” for internal modems
Figure 4.7: Communications Setup Utility on page 7).

. e internal modem was installed at the factory, it will already be appro-
riately configured.

When an internal modem is installed, Port 2 is disabled

Mode \ateway
Recorders on a LAN can be remotely accessed through a modem on a designed

master recorder. The master acts as a gateway to the LAN, providing a route
for IP communication between Control Panel or RecordBase and other TESLA
3000 recorders to the network. Although commonly used as a part of a coop-
erative group configuration, a gateway modem can also be used simply as a
means to communicate with networked recorders.

L 4
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4 Communicating with the Recorder

1 Connect the recorders to the LAN and set their IP addressed. See "Setting
Up a Recorder Network" on page 4-8.

2 Configure one of the recorders (now designated the master recorder) with
an internal or external modem (see Modem Link - External or Modem Link
- Internal).

3 Setup TESLA Control Panel to communicate with the master recordér via
the PC’s modem and create and configure an appropriate [ED®Definition for
it (see Modem Link - External, TESLA Control PanelSetup).

4 Create an (or modify existing) IED Definition for each recorder to be ac-
cessed through the gateway (not including the mastér recorder). Under
Communication, select Connect Through IED and pick the master IED cre-
ated in the previous setup.

5 To initiate communication with any of the recordesss choose the target re-
corder from the Select IED list in TESLA Contrel, Panel’s Main Menu and
use the Connect button.

Note: To connect to recorders throughia /modem gateway, you must
be logged into Windows with local administrator privileges on the
computer running Control Panel.onRecordBase. Administrator privi-

leges are required to handle Updates to the network routing table.

Accessing SCADA Services

Serial Port
Connection

Ethernet Connection

Protocol Settings

The recorder supports DNP3 (Lével 2) and Modbus SCADA protocols as stan-
dard features. Thi§ section ‘deScribes how to connect and configure the servic-
es. Protocol details, including point lists, are provided in the appendices.

Both DNP3 and Madbus protocols are available on the recorder’s serial Port 3,
an RS-232 DCE post with a female DB9 connector. The port is wired to sup-

port a conaectiongo a PC serial port (or equivalent) using a standard straight-
through male fo female serial cable. An external RS-232 to RS-485 converter
can béwusedito connect to an RS-485 network. For port pin-out and cabling in-
formationisee “Communication Port Details” on page 4-13.

The"DNP protocol can also be available over Ethernet using TCP or UDP. A
stafidard 10/100BaseT Ethernet cable is required.

The Ethernet port can support DNP SCADA and user interface access via TES-
LA Control Panel at the same time.

For details on setting the recorder’s IP address, for details see 1 Maintenance
Menu and Error Handling on page 1-1.

Configuration of the SCADA protocol and communication parameters is done
through the recorder user interface. Use TESLA Control Panel to connect to
the recorder, then go to the SCADA section of the Utilities>Communication
tab. Setting descriptions follow.

D01721R02.30
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4 Communicating with the Recorder

4}, TESLA Control Panel - [Main Menu] =] ]
File Wiew Help
st From Main Menu ;elept Utilities,
~recods | then the Communication tab.
Metering | e |
innrahinm Delete: I
ESLA Control Panel - [Utilities] (=] 3]

Help

[~ Communic

Service Part

( Direct Serial (Port 1) B Rate: [3400 =
Directiiod
Port Select Beudrte:[esm 7]
& Direct Serial (Port 2)
dem (Port 2) Modem Initialization String
[Port 3 - SCADAJ —
[
~5CADA,
| Mode: l—_[ Patity
Serial (Port 3) Baud Riate: |51 = [ & o
" Modbus A5 = Even
Slave address: [1
— ©* Modbus RTU £ ione

" DNP3 Level 2

Datalink Timeout: [ 1000 ms  (0'to disshle)
Master P Address: [ 192 . 168 . 1 . 1
Fort: | 20000

Restors IED Settings

Main Menu |

Records |

TESLA Control Panel

Figure 4.9: SCADA Protocol Setti

Baud Rate

t one of the available SCADA modes.

ort 3 serial baud rate. Default is 19,200.

Port 3 serial parity.

Note: When parity is set to “None” and a Modbus protocol is selected,
the number of stop bits automatically is set to 2, as per the Modbus
standard.

(Automatic setting). Always set to 1 stop bit except as noted in Parity
setting above

Data Bits

(Automatic setting) The number of data bits is controlled by the
selected protocol mode.

Modbus ASCII: 7 data bits
Modbus RTU: 8 data bits
DNP 3: 8 data bits

Slave Address

Identifies the unit to the SCADA master.

Datalink Timeout

(DNP) Specifies the time in which the recorder expects a response
from the SCADA master to primary frame messages. If a response is
not received in this time, the recorder will re-transmit the message.
The timeout is usually set to 0 milliseconds per DNP3 Technical Bulle-
tin 9804-002. This document is available from the DNP3 User's Group
(www.dnp.org)

For UDP and TCP modes, the timeout is not settable and is automati-
cally set to O milliseconds.
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4 Communicating with the Recorder

Diagnostics

SCADA Protocol Settings

Master IP Address (DNP TCP or UDP) Defines the IP address of the master SCADA
device that will be polling the TESLA. This prevents unauthorized mas-
ter devices from communicating with the TESLA.

Note: This setting does not control IP address of the TESLA's EtHernet

card. That is done through the recorder's Maintena enu.
Make sure the Master IP Address is different from the IP
Address.

Port DNP TCP or UDP) Defines the TCP or UDP, n which the DNP

service may be accessed. Usually set to 2000

Protocol monitor utilities are available to assist igresolving SCADA commu-

nication difficulties such as incompatible baud ressing. The utilities
can be accessed through the Maintenance usekinterfage, for details see 1 Main-

tenance Menu and Error Handling on pag%

D01721R02.30
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4 Communicating with the Recorder

Setting Windows Serial Port Parameters

Direct Serial Link

Windows 2000/XP

To achieve a direct serial link between a serial port on the recorder and ode on
your PC, both ports need to be running with the same communication param-
eters.

This section describes how to change the baud rate of your computer’s serial
port.

The recorder’s Port 1 and Port 2 communication parameteis, arc:
* 8 bit data, no parity and 1 stop bit (non-configurablg)?
» Hardware or software flow control (automatically handlgs either).
» The default baud rate of Port 1 and Port 2 is 38,400.“Bhe baud rate for these

ports is configured through the recorder’s user‘interface via TESLA Con-
trol Panel software (see “” on page 4-4).

The computer’s serial port communication parameters are set through the
APT_SERIAL Dial-Up Network, which was/cteated as part of the installation
of Control Panel software.

Access the Network and Dial Up @ennections function through Windows Con-
trol Panel.

6 Bring up the APT_SERIA properties control by right-clicking on the
APT SERIAL icon and seleeting Properties

7 Select Modem - Generic Null Modem from the Connect using modem list
and select the Comnfigure button.

8 Set the desired baud rate in the Maximum Speed field.

9 Select OK topsaveichanges

NB. Other communigation parameters such as the number of data bits cannot
be set here. Thelrégerder’s communication parameters are standard (8, N, 1),
so changesito these parameters on your computer’s port are unlikely to be

needed. If you)do need to view or modify them, use the Phone and Modem Op-
tions, famction found in Windows Control Panel, and go to the Modems tab.

4-12
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4 Communicating with the Recorder

Communication Port Details

All recorder serial ports (Ports 1, 2 and 3) are configured as EIA RS-232
devices with female DB9 connectors. This allows them to be connected diect-
ly to a PC serial port with a standard straight-through male-to-female serial ca-

ble.

A modem adapter (part # VA-465001) is available to convert a
device, equivalent to the serial port on a PC. The adapter all
an external modem to the recorder’s Port 2 using a stand

TESLA Recorder Serial Ports

into aﬁ)TE
connect
cable.

Port Location Function

1 Front Panel Serial port for direct connecti puter. Default baud rate
set at 38,400 baud.

2 Rear Panel Serial port for connectio ernal modem or for direct con-
nection to a co able). Default baud rate set at
38,400 baud.

the recorder is equipped with the

optional i odem unless the modem is disabled via the
Mainte

3 Rear Panel Conne A (DNP3 or Modbus) interface. Default baud

baud.

Signal Name PDgfc:l'Eg Pin # on the IED Port
<« 1
<« 2
TxD - 3
D - 4
m 5
D <« 6
- 7
CTS « 8
\ No connection 9
Notes:
* IED is DCE, PC is DTE.
P * Pins 1 and 6 are tied together internal to the IED.

D01721R02.30
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4 Communicating with the Recorder

Male DB-9 Cable End for IED Female DB-9 Cable End for
Port Computer Port

Pin # on Cable Pin # on Cable
1 1 ¢
2 2
3 3
4 4
5 5
6 6
7
8
9

Signal Name Pin # on the Modem
> |ED Adapter

DCD 1
RxD 2
TxD « 3
DTR <« 4
Common 5
- 6
<« 7
- 8
ection 9

€S:

\ » [ED (with modem adapter) is DTE, modem is DCE.

* Pins 1 and 6 are tied together internal to the IED.
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5 Working with TESLA Control Panel O

Recorder Workspace :"

TESLA Control Panel supports multiple recorders. Each recorder has itsyown
workspace within Control Panel that stores its communicatioa;arameters,

records and configuration files. Workspaces for both TE TESLA
3000 recorders can be maintained.

A separate workspace should be created for e

order on your

Selecting A To work with a particular recorde Pfrom the Select IED box on the
Recorder Main Menu tab. If you are alr : ed to an IED you will not be able to
Workspace £
TESLA 3000 Control Panel

Records -

E:r:\isuuus Recarding J Dot j Ilf](fjcl)trf_ncalﬁtlli)r:'lge recorder

o e | i

Utiites oo | Delete - delete

Configuration —I recorder from list.

|
‘ Add New - add new
\ recorder to list
Eit
T MainMenu
TESLA 3000 Contral Panel Current IED: TESLA Demno Linit Cornected
I f
|Current IED| Connection Status -
Connected or
Not Connected
Figure 5.1: Selecting a Recorder Workspace
4
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5 Working with TESLA Control Panel

The Current IED

Adding/Editing a Recorder Workspac

\@ —Folder placement
Recordingz Folder: I Clprogram files'ndphazeidsta' Dy’ 36 ChannelRec Browese ..

Selecting a recorder sets TESLA Control Panel’s focus to that recorder’s wor
space, known as the Current IED. The records and configuration files bel

to the selected recorder.

If you initiate a connection using TESLA Control Panel, it connects to the
rent IED using the communication parameters specified for this IED.

L 4

The name of the Current IED is always displayed i th% Bar at
' 5.1).

the bottom of the TESLA Control Panel window (se

TESLA Control Panel assumes that the recorder it is_c icating with is
the one identified as the Current IED. Forcing a conneeti ith a different re-
corder (i.e. moving the serial cable without tellin ntrol Panel to discon-
nect), can cause the records and configuration t recorder to be mixed

with those of the Current IED.

Recorder workspaces are adde ified ot deleted from the TESLA Control
Panel Main Menu using contrpls ect IED dialog box (see Figure 5.1)
The Edit button displays the s order’s definition screen. The Add
New button is used to create@ ne order definition. The /ED definition is
shown in Figure 5.2 and the settings are described in the following table.

fa

zet Information From [EC

|

+ Metwork Link

Fhone Mumber: I |
= Connect Thrauoh [ED: | j |

Configs Folder: | Clprogram files'nstphazeidata'D 36 Channeli.Cor Brovwse ...

Cancel |

Figure 5.2: Recorder Workspace Definition
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5 Working with TESLA Control Panel

IED Workspace Settings

IED Definition

IED Name The IED Name is the name you assign to this recorder’s workspace. It
appears in the IED selection and the Current IED display at the bottom
of the TESLA Control Panel window.
We recommend that you use the same name forithis Workspace as the
Unit Name given to the recorder (“Unit Identification®yen page 7-2).

Comments User-defined, for your reference only.

Location User-defined, for your reference only.

IED Serial Number

Enter the IED Serial Number to match the,serial number of the actual
recorder.

Model TESLA 2000 or 3000, 18 or 36,channel, or TESLA 3000 - Cooperative
IED
IP Address IP address of the recorder. Therecorder’s default factory IP address is

192.168.1.100. It is changed,through the recorder’s Maintenance
Menu, for details'see, Maintenance Menu on page 1-1.

Get Information
from IED

Connects to'thé’recorder and retrieves its configured name, location
and serial numben, The corresponding fields in the IED Definitions
are overwtitten.

Communication

Direct Serial Link

Connecttogthis recorder through a serial cable.

Modem Link

Connect to this recorder via a telephone link.

Phone Number

Recorder’s telephone number. Can contain numbers plus standard
modem dial characters (e.g. comma represents a pause).

Network Link

Connect to this recorder via a TCP/IP network.

Connect{Through
IED

Connect to this recorder through another recorder that is providing a
modem-Lan gateway. An IED Definition for the selected recorder must
already exist. For details on setting up a modem-Lan Gateway
“Modem LAN Gateway” on page 4-8)

Folder Placement

The Default Folder directory applied to new IED definitions can be
modified with the File>Data Locations command from the Main Menu.

Recordings Folder

The directory where the IED’s retrieved records are stored.

Configs Folder

The directory where the IED’s configuration files are saved.

You can share configuration files and records with other TESLA Con-
trol Panel users by using common folders

D01721R02.30
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5 Working with TESLA Control Panel

Online and Offline Operation

TESLA Control Panel can be used with or without a connection to the selécted
recorder. Both offline and online modes work within the selected CurrentBED

workspace.
Offline In Offline mode, you can manage and display a recorder’s local (previou&y up-
loaded) records and create and edit configuration files without onnected

to the unit.

Online In Online mode you are connected to the recorder and h@} to both local

and remote data and functions:
* Records (both local and on the recorder) 0

» Event log
* Metering (realtime readings of input and@d channels)
* Channel and trigger configurations (thgonie,presently active in the recorder

and any saved ones you may h

* Setup utilities and record config reens
» Record graphics display
* Trend logs

Connection Status The Status Bar at the bottom& side of the TESLA Control Panel window

shows if you are present@w or offline.
4 \< ,

Q
o
&

L 4
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5 Working with TESLA Control Panel

Navigating in TESLA Control Panel

TESLA Control Panel uses a split screen format. The left pane is used formav-
igation or selection. The right pane is the working area for each of the p
gram’s main sections. To bring up the Control Tabs, shown below, you must
select the appropriate item on the Navigation Tree by double-clicking.

| Select ltem | |Working Area|
| \

Ui}y TESLA 3000 Control Panel - [Mein ienu]
Fill Wiew Help

TESLA 2000 Contral Panel Select [ED
Fecords

Canfiguration

|~ Feszzoar]

Exit

Utilies | Config Mg |

TESLA 3000 Control Panel Current:

%t |

Figure 5.3: TESL? oI Panel Display Sections Navigation Tree

HMain Menu Records Trends Continuaus .

The left pane pro s a means of moving between TESLA Control Panel
functions or gelgcting items within a function (e.g. channels from a record).

You imize the screen space between the tree and the working area to
cr a larger working area. Some screens have a Hide Tree button to maxi-
e the working area.

Working Area @Working Area on the right pane of the display represents the main working
of each section of the TESLA Control Panel.

Control Tab @The Control Tabs are a row of selection tabs near the bottom of the screen.
Each time you start a function, a corresponding tab is created.
Select the control tabs to navigate from one screen to another or the Main Menu
item. Use the Close button to close the screen.

Status Bar S The Status Bar at the bottom of the TESLA Control Panel displays the name of
the selected recorder workspace and the status of the connections.
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6 Metering Display

The recorder has a full set of real-time metering displays that provide pres
readings from the analog and digital input channels, and the calculated chan-
nels. L 4

The Metering display is accessed through the Metering item i@ain Menu

tab’s function list.

"*'J;:.':..TESI.A Control Panel - [Metering]
File Help

Elemert!:%iMag: | 0.007 kY Element!:Vahlag:
Element!:w2hiag: | 0.017 kY Element!:Valng:
Element!:%¥Ohag: | 0041 kY Element?:ViMag:
Elemert: ZWag: 28 |5333235 ohms - Element!:Vhdng:
Elemert!:ZAng: Z4: | 0000 ° Element!:chtag:
Element]:Watts: VA A0 | 0.000 MW Element!:Vedng:
Element:Vars'va Al 0000 Mwar  Element]:laiag:
Element!:VANA A | 0000 MYA  Elementd:lalng

Elementt:PF:Aph: | 08609 Element1:lbhiag:
Element!:VSumYzeroMag | 0124 kY Elementt:lbang: | -
Element!:\SumYzero:Ang: | 10526 ° Element1:lchag:

Element1:lcAng:

Element:In:Magy:

Element1 Z|ITAK

’ Metering . Show A2 |Primary vl Zoom Level(%) 100 vl Freeze Cloze
I ain Menu Trends | Events Metering | Utiities |
TESLA Control Parel. |Current IED: TESLA VB4 \Cannected 7

Figure 6.1;

. N . . . :
Standard Metering The isplay provides tabs at the bottom to select among multiple dis-
Screens play screéns. The first two tabs, Analogs and Digitals are the default tabs and
% e readings from the analog inputs and external inputs.

User-Defined Yot can define an additional ten user-defined metering screens. Setup of these
Metering Screens tional screens is part of the recorder’s configuration (see “Meter Groups”
@on page 8-42).

PrimarylS@ Metered values can be shown as either system primary or secondary quantities.

Display Zoo The magnification of metering screens can be adjusted using the Zoom Level

(%) control. This allows the display to be enlarged for easy viewing while com-
N missioning or testing.

Free The Freeze button provides a way to temporarily stop the update of the display.
It can be used to ensure a synchronized set of readings for documentation pur-
poses. The metering display can be exported to another program using Win-
dows built-in Alt PrintScreen key and standard paste functions.
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6 Metering Display

Phase angle readings displayed in meter groups are based on t
configured Phase Angle Reference Channel (see “Phase Angle Ref-
erence Channel” on page 8-11).
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7 Recorder Setup Utilities O

The TESLA recorder has global setup parameters that establish its identity a
define its operation. Setup parameters define:

* Unit identification ¢
» Communication port parameters %

* Record length and mode settings \

» Time display and settings

 Analog input calibration @

* Central Station trigger and record notiﬁcatioQ

Passwords

=10l x|

File Help

—Unit lcertification
~Idertification

flaclel:

Serial Mumber:

Linit 1C:

[ED Firmeeare W'ersion:

Required Settings Version:

& | Morth Station

s | 14B

dentification £ Comrmunication } Recording A Time A Analog Input Calibration b Moty b Passwords £

Cancel | Save I Close |

Utilities tab to be available.

\® The setup parameters are accessed through the Utilities tab on TES-
LA Control Panel. You must be communicating with the IED for the

For details on connecting to the recorder using TESLA Control Panel
S software see “Communicating with the Recorder” on page 4-1.
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7 Recorder Setup Utilities

Unit Identification

The Unit Identification tab identifies a particular recorder and its records.ADou-
ble-click Utilities to bring up the tabs; select Unit Identification.

-~ Unit Identification

~ldentification

Motel: 3000
Serial Number: - TESLA-3000-999999-99

Uit 10: | by TESLA 3000-53

IED Firmwvare Wersion:.  v1.0D

Required Settings Version: 201 @
Communication Yersion: 201
System Frequency: B0 Hz Q

-~ Station

Station hiame: | Morth Station

Station Mumiger: | 148

Location: | Plains Region\

Identification

Serial Number -only field, displays the serial number of the TESLA unit currently

nected.

ecords produced by the unit to identify their origin.

By convention, this name should be the same as the "IED Name"
assigned to the recorder and recorder’s workspace. The name must
not contain the following: “,” “/” “\” “:” or any other character not valid for
a Windows file name.

Read-only field that displays the firmware version of the currently con-
nected TESLA unit.

Describes the version of the settings file required by the connected
recorder. Control Panel is capable of creating older versions of settings
files for use with recorders whose firmware has not been updated (see
“Managing Configuration Files” on page 8-1).

Communication Read-only field that displays the version of the communications proto-
Version col used by the currently connected TESLA unit.

System Frequency | Read-only field that displays the assumed power system frequency of
the recorder, This is a factory setting.

Station

* Station Name User-defined, for your reference only.
Station Number User-defined, for your reference only.
Location User-defined, for your reference only.
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7 Recorder Setup Utilities

Communication Port Settings

The Communication settings control the modes and baud rates of the record-
er’s three serial communication ports and defines the SCADA communic
mode.

L 4

TESLA Control Panel - [Utilities] - |E||

File  Help

- Communication
Service Port

LCirect Serial (Port 1)

- Directmdodem

~PortSelect———————— Baud Rate: IQEUD i
' Direct Serial (Port 2)

" Externsl Mocem (Port 2) Modem Initialization String:
! Internzl Modem M1L1

—ECADA
-~ hiacle
Serial (Part 3.

¥ Modbus ASCI
 Modbus RTU

" DNP3 Level 2
Ethernet (Metwork Port):
" DMPE Level 2 - TCP Master IP Address:
" DNP3 Level 2 - UDP

[ A B R Unit lderdfication )\Communit:ﬂinn

Restore [ED Setings |
Main Menu

TESLA Control Panel

Lnalog Input Calibration )\ [itify )\ Pazzmonds /

Save | Close
Ltilities Config Mgr |

ent IED: TESLA Demo Unit |C0nnected o

Records tetering

ESLA Control Panel or a terminal program (to access the Maintenance Menu).

Sets the baud rate of the recorder’s serial port. The default baud rate is
38,400 baud.

Note: The baud rate must match that of the serial port of the computer
connected to this port. For details about changing the baud rate see
“Setting Windows Serial Port Parameters” on page 4-12.

For best results, use the maximum baud rate that your communication
link and equipment can sustain.
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7 Recorder Setup Utilities

Direct/Modem Port

The Direct/Modem Port refers to either the recorder’s rear panel Port 2 or its (optional) Internal
Modem port, depending on the Port Select setting.

Port Select Direct Serial: Port 2 is enabled for a direct serial connection with
TESLA Control Panel or a terminal program (to access the Mainte-
nance Menu).

External Modem: Port 2 can be used to connegt to an_external modem
through a serial link.

Internal Modem: Enables a modem connection thteugh the recorder’s
rear panel RJ-11 Internal Modem Port. Requires that'the recorder has
the internal modem option installed. Port'2)is autematically disabled
when the internal modem is installed and enabled. The internal modem
can be disabled through the Maintenanee Menu.

Baud Rate Sets the baud rate of the recorder’s porti2. The default baud rate is
38,400 baud.

For a direct serial connectign omyPort2, the baud rate must match that
of the serial port of the computer ¢ofnected to this port. For details
about changing the baud, rate see “Setting Windows Serial Port
Parameters” on page 4~12.

When configuréthfer. an internal or external modem, the baud rate
specifies the rate‘at whiéh the recorder communicates with the
modem. The'actual c@mmunication rate between modems is less than
or equal to this setting, depending on what the modems can negotiate
over the phone line.

For best results, use the maximum baud rate that your communication
link and equipment can sustain.

Modem Initializa- When using an internal or external modem, a modem initialization
tion String string can be entered containing modem control codes. The factory
default for this field is "MQ". Refer to the modem manual for details.

SCADA

The SCADA®rotaeols can be accessed via either the serial Port 3 SCADA Port or the Net-
work Port. Modbus ASCII, Modbus RTU or DNP3 Level 2 is selected, Port 3 is used. If DNP3
Level@ - TE€P o DNP3 Level 2 - UDP are selected, SCADA can be accessed via ethernet.
Theffactany configuration for SCADA is 19,200 baud, no parity, Modbus ASCII mode, Slave
Address 1.

The number of data bits is determined by the protocol and mode: Modbus ASCII used 7 bits,
Modbus Binary and DNP3 Level 2 use 8 bits. The number of stop bits is always 1 except when
a Modbus protocol is selected. In that case, the number of stop bits is 2, as per the Modbus
standard

Mode Serial (Port 3)
Modbus ASCII: Modbus SCADA protocol, ASCII mode
Modbus RTU: Modbus SCADA protocol, RTU mode
DNP Level 3: DNP 3 SCADA protocol, Level 2, serial
Ethernet (Network Port)
DNP Level 3: DNP 3 SCADA protocol, Level 2, TCP
DNP Level 3: DNP 3 SCADA protocol, Level 2, UDP

Baud Rate and Must be set the same as the master device on the SCADA network.
Parity The number of data bits is determined by the protocol and mode; Mod-
bus ASCII uses 7 bits, Modbus Binary and DNP3 Level 2 use 8 bits.

Slave Address The slave address must be set to an unused address value on the
SCADA network and is used by the master to communicate with the
TESLA. The slave address range is automatically adjusted to the valid
range for the protocol selected.
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7 Recorder Setup Utilities

Datalink Timeout Used only for DNP3 Level 2. This sets the timeout for the DataLink
layer of the DNP protocol. Although configurable, the timeout shou

be disabled (set to 0 milliseconds) as per the DNP Users Group “fTech-
nical Bulletin 9804-002 DNP Confirmation and Retry Guidelines”. The
DataLink Timeout is automatically disabled when using either DNP
Level 2 - TCP or UDP.

Master IP Address For either DNP3 Level 2 - TCP or UDP, the Master IP Address mdet be
set to the IP address of the master device that will b lling the

TESLA. This prevents unauthorized master device municat-
ing with the TESLA. Note: This setting does n n address
of the recorder’s Ethernet port. That is done throu e recorder’s

Maintenance Menu. Make sure the Master, is different

Port For either DNP3 Level 2 - TCP or UDP, th the TCP or UDP
port that the DNP service may be ac nd is usually set to
20000.

For details regarding the data and functionsayailable on the TESLA recorder’s

SCADA port see “Modbus Functions” in ix D and “DNP3 Reference”
in Appendix E. @

>
N
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7 Recorder Setup Utilities

Recording Control Settings

Edge Mode

%

The Recording Settings control the parameters of the High Speed Recording,
Low Speed Recording and Trend Logging.

For High Speed and Low Speed Recording the TESLA recorder can create up
to three records simultaneously. The TESLA employs sophisticated trigger
combination algorithms used to combine data from multiple events into a sin-

gle record and also to reduce the amount of redundant data i ords. In
addition, the TESLA will combine data captured using multiple time-frames
into a single record.

In the TESLA there are two modes of capturing data; ording and Du-

ration Recording. Both modes are available for Hig ecording, only

Edge Recording is available for Low Speed Rec

i} TESLA 3000 Control Panel - [Utilities]
File  Help

High Speed Recordings
Trigaer Maste: & Edge;

e
Mormal Feecord Length: | 1 - s
Meximum Record Length: | 12 - 30 seconds

Trend Recordings
Sample Rate: 10

Continuous Disturbance Recerding (CDR)
Records/secondichannel
(RMS samples/s:

Sample Rate: econdichann

orage Alarns

Az Lirits Enaled  Cortact

a0 9% full 2
80 tays accumliated -

Mot applicable tor COR data

ing /_Time ji_Analog Input Callbration \ Motlfy J, Passwords /

TESLA 3000 Control Panel Current: IED: TESLA Dema Unit

Setup Utilities - Edge Recording

Figure 7.4, 4Rec

ing, the rising edge of the trigger is used to create a record that

InEd
haﬁxount of pre-trigger data and a set amount of post-trigger. This is

s a normal length record. If another trigger is processed while the
%s being created, the record may be extended to the full normal length
of data associated with the new trigger. Multiple extensions can occur up to the
imum Record Length limit. Records with combined High Speed and Low

@Speed data can only be extended during the High Speed data capture portion

of the record.

Edge Recording mode tends to create smaller records that contain useful fault
data around the start of the trigger, but may not capture data for the entire du-
ration of the trigger.

To enable record auto-extension for multiple triggers, the Maximum
record Length must be larger than the Normal Record Length

At least small amount of pre-trigger time is recommended to ensure
the triggering event is included in the records.
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7 Recorder Setup Utilities

Duration Mode

%

"}y TESLA 3000 Control Panel - [Utilities]
File Help

([t 3

High Speed Recordings Low Speed Recardings

Trigger Mode: © Edge =tioni
Sample Rate: 57600 samples / second

Pre-trigger Time: |02 0-1 seconds

Post-trigoer Time: |1 0-15 seconds
Meodmum Record Length: | 12 1.2 30 seconds

Trend Recordings
Sample Rate: 10

Sample Rate: 60 samples { second

Pre-trigger Time:| 20 0 - 60 seconds .

Mormmal Record Length: | 50 10 - 900 seconds

Maximum Record Length: | 120 60 - 1800 seconds c ; :
Continuous Disturbance Recording (COR) \
Recordsizecondichanne!
Samplz Rate: (RMS samplesiszecondichannel)
Storage
Storage Alarms

FEcOnds f sample

Accumulstion Made Status: Alarm Limits Enabler act
HighlLow Speed: |Recycle | whenful ACTIVE a0 % full ¥
Trends: |Recycle  w| whenful ACTIVE 80 days i
COR: Not ot pplicable: J

Passwords

Unit Identification Communication

[
Save To Bage Memory.

Main benu |

‘ | Close

Ultiities Corfig Mar

Connected

Records | Tiends | Continuous |

TESLA 3000 Control Panel

Figure 7.5: Recorder Setup Utiliti

tion

the trigger determines the record length.
ount of pre-trigger data, continues to
nd then records a configured amount of post-
re s active, the TESLA stops recording once the
th limit is reached. If a subsequent trigger occurs while
d, it will be combined with the first trigger using a log-
ong as it is not near to the maximum record length limit.
sed near the end of the record, a new overlapping record

In Duration Recording, the d
The record stores the co

trigger data. If a

Maximum Recofd
a record is beifig,cre
ical OR operation

peed data can only be combined during the High Speed data
of the record.

cording mode captures all the data during the fault trigger, but
& reate larger records that may contain unimportant data.

Recording Settings

High Speed Recording

Trigger Mode Select Edge or Duration mode. See above for descriptions.

Displays the configured high speed sample rate. The sample rate is
set in the configuration file downloaded to the recorder. (See “Sam-
ple Rate” on page 8-5)

Sample Rate

The length of data that is recorded prior to the trigger time. At least
0.1 seconds of pre-trigger time is recommended to ensure the trig-
gering event is included in the records

Pre-trigger Time

Normal Record Length (Edge Mode) is the total length of the record,
including pre-trigger data, without any record extension

Normal Record Length

D01721R02.30
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7 Recorder Setup Utilities

Recording Settings

Post-Trigger Time

Post Trigger Time (Duration Mode) is the length of data that is
tured after the falling edge of trigger event

Maximum Record
Length

Edge Mode: The maximum length of the record including pre-trig-
ger, post-trigger and extensions. To enable record auto-extension
for multiple triggers, the Maximum record Length must be larger
than the Normal Record

Duration Mode: The maximum length of t
trigger, trigger and post-trigger.

luding pre-

Low Speed Recording

Sample Rate

Samples at 50 or 60 samples/secon
record lengths of a few minutes to_capt
swings. The sample rate for low s|
recorder’s system frequency i ctory setting.

Pre-trigger Time

The length of data prior to thettsigger time that is included in the
recording.

Normal Record Length

The total duratio
Includes the pre-t

ding under single trigger conditions.

Max. Extended
Record Length

The maxi the record including pre-trigger, post-trigger
and extensi enable record auto-extension for multiple trig-
gers, the% ecord Length must be larger than the Normal

Record

Trend Recordings

Sample Rate

Continuous
Disturbance
Recording (

ea display of the trending interval in seconds. The trend log-
ng rate is configured in the recorder’s setting file (see “Trend Log-
ing” on page 8-43).

Read-only display of the recording rate in RMS samples/second/
channel. The rate is configured in the recorders setting file, for
details see “Continuous Disturbance Recording” on page 10-1

Hi w Speed
Accumulation Mode

Selects whether to overwrite the oldest transient or swing records
when the storage space is full or the 1000 record limit has been
reached or to stop storing new records. The Storage Alarm can be
used in conjunction with the Stop setting to provide notification in
advance of the full condition.

High/Low Speed
Storage Alarm Limits

When enabled, you can enter a limit giving the percentage of
recording space that causes an alarm. Enter a number between 60
and 90. The storage alarm condition is indicated by flashing the
front panel "Record Storage" LED and activating a selected alarm
contact. Note: the alarm contact assigned to this is displayed as a
read-only value. It's set as part of the recorder’s configuration (see
“Storage Alarms” on page 8-7).

Trend Accumulation
Mode

Selects whether to overwrite the oldest trend data when the 90 day
storage limit has been reached or to stop trend. The Storage Alarm
can be used in conjunction with the Stop setting to provide notifica-
tion in advance of the full condition.
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7 Recorder Setup Utilities

Recording Settings

Trend Storage Alarm When enabled, you can enter a limit giving the number of day:

Limits accumulated trend information that causes an alarm condition.
Enter a number of days between 10 and 90. The storage alarm con-
dition is indicated by flashing the front panel "Record Storage" LED
and activating a selected alarm contact. Note: the alarm contaet
assigned to this is displayed as a read-only value.
the recorder’s configuration (see “Storage Alari

CDR Accumulation This is a read-only indicator set to Recycle
bance Recording is enabled.

Time Display and Settings

The Time Control tab displays the recorder’s c imme and provides con-
trols to describe the IRIG-B time signal input./In théyabsence of an IRIG-B in-
put there is a facility to set the time manus

 Time:
—[ED Time is displayed as

& Local Time

 Local Time with DST no sync.

—Incoming IR Tine Signsl Properties

& Uz IEEE 1344 It Present
Do nat use IEEE 1344
IR Source is:
& utc

" Local Time

" Local Time wi

Fig

u
ée time is changed manually or by the application of IRIG-B, any ex-
tin

end and continuous disturbance recording data will be compromised.
You should erase this data after performing the time change.

ecorder Setup Utilities - Time Control

Displayed Ti Time is maintained in UTC format on the recorder (i.e.: without a time zone
offset or daylight savings time applied). If the clock feeding the IRIG-B time
signal to the recorder is sending local time, the recorder converts it to UTC in-
ternally.

The time displayed in the Time Control screen above is determined by the ad-
jacent time display settings. The recorder will automatically convert from its

V'S internal UTC time as required. The Recorder Time Zone Setting determines
the offset between Local time and UTC. DST will automatically add 1 hour to
the offset if appropriate.
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Event and Record

Timestamps

Event timestamps in the recorder’s Event Log are also controlled by the abovg
time display settings. They will be displayed as UTC or local times as config=

ured here.

Record timestamps shown in Control Panel’s Records tab are handled a bit'dif<
ferently. Record times are converted from UTC using the Windows Time and
Date settings of the PC running Control Panel. This enables records fromymul-
tiple time zones to be normalized to a common time zone and fermat.

Time Settings

IED Time is

displayed as

uTC Sets the time display and the Eyent Logjtimestamps to Universal Coor-
dinated Time (UTC). Note that UTE. time is not affected by the
Recorder Time Zone settingforBaylight Savings Time.

Local Time Sets the time display and the/Event Log timestamps to Local Time.

Local time is converted topl TC using the Recorder Time Zone setting.

Local Time with
DST

Same as Locdlfimenexcept Daylight Savings Time (DST) is factored
into the timeycopvetsion. Daylight Savings Time is assumed to be in
effect from 2 ANM,on thejfirst Sunday in April until 2 AM on the last Sun-
day in October.

Present Time
Display

When connectedto a recorder, the recorder’s present time is shown
and continually,updated. The specified time settings (e.g. Local Time)
are,applied to the displayed time.

Sync/No Sync
Display

Indicates that the recorder is synchronized to an IRIG-B time signal
input.

Incoming IRIG
Signal Properties

These settings determine how the recorder responds to IEEE 1344
information in the IRIG-B time signal and manually define the format of
the incoming time if IEEE 1344 data is not available.

Use IEEE 13444f
Present

If Use IEEE 1344 if Present is checked and the source clock generates
IEEE 1344 data, the recorder:
« uses the time zone offset from the IEEE 1344 data embedded in
the IRIG-B time signal
* reads the |IEEE 1344 data to determine the mode of the incoming
IRIG signal (UTC, Local, Local with DST)
Otherwise, the recorder uses the manually entered time zone offset
and clock source mode settings.

Do not use IEEE
1344

If Do Not Use IEEE 1344 is selected, the recorder will ignore any IEEE
1344 data in the IRIG-B signal and use the manually entered time zone
offset and clock source mode settings.

IRIG Source

Specifies the mode of the incoming clock signal. Ignored if IEEE 1344
data is present in the IRIG-B time signal and the Use IEEE 1344 If
Present setting is enabled.

Manually Set IED
Time

Allows the recorder’s clock to be manually set if an IRIG-B signal is not
present. If an IRIG-B signal is present, but does not contain IEEE 1344
data, the year can be set manually.

Recorder Time
Zone Setting

Provides the offset from local time to UTC in hours. For example, Cen-
tral Time has a +6 hour offset from UTC.

This setting is ignored if IEEE 1344 data is present in the IRIG-B time
signal and the Use IEEE 1344 If Present setting is enabled.
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7 Recorder Setup Utilities

O

Changing time manually or IRIG-B re-synchronizing to the recor
compromises the trend and continuous disturbance recording data.

You should download all trend and continuous disturbance reco?ds
before you change the time in the Ultilities, Time tab.

Analog Input Calibration

The Calibration Utility provides a means of calibgat e recorder’s analog
input channels. It is accessed through the TESLA trol Panel’s Utilities tab
as Analog Input Calibration.

iy TESLA Control Panel - [Utilities]

File Help
~ Analog Input Calibration
Select Channel(s) to Caliorate
Chan [ 1ame )
Ch1 Elementt \a L e
Chz Element Mo I
ch3 Elemenit! e
Ch4 Element1 la
chs Element! Jb G et oTiEet ant SEiT
ChE Element1 Ic
ch? Element! In
Cha Uniiefinecd

Chg

Ch10
Ch11
Ch12
Ch13
Chd
Ch1s
Ch1E

b

Recoring

Analog Input Calibration £ Tlotfy i Passwords J-

Seve Close

Flecords | Tiends | Evenis | Melering Utties |

|Current [ED: TESLA VB4 [Connected y

When To Calibrate

The recorder’s analog input channels should be re-calibrated when-

\ ever an analog isolation module is changed.

If the type of isolation module is changed, for example from a voltage to a cur-
rent the readings will be significantly wrong until calibration has been per-

formed.
'S Only the channels associated with the altered module need be re-calibrated.
A nnel To calibrate a channel (Main Menu> Utilities>Analog Input Calibration):

2 on Process 1 Select the channel or channels from the list. More than one channel of volt-

age or current can be chosen using the Control/Shift + left-click.

D01721R02.30 TESLA 3000 User Manual 7-11
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DC Channel
Calibration Process

Out of Range

It is possible to calibrate multiple channels simultaneously by usifig
the mouse to select a set of channels from the list. Multiple channels
can be selected using standard Windows selection methods.

All channels in the selected set must have the same type of inp(t

module.

2 Enter the voltage or current magnitude that is applied toshe 1Selation module
associated with the channel Applied Signal field. The signalmagnitude lev-
el should be measured with a precision calibratedyinsttument.

3 Press the Calibrate Offset and Gain button. If aichannel has not yet been
configured, only Calibrate Offset will be displayeds

4 Under the Offset and Gain columns the lin€jof the'thannel being calibrated
OK or No will be displayed (see “Anale@lnputiCalibration” on page 7-11).

5 Repeat for all other channels beidg, used
6 Use the Save button to load the new; calibration to the recorder.

The dc calibration procedure is a twe-step procedure. When one or more com-
patible dc channels are selected, two célibration areas appear on the screen.

Y ou may calibrate the pointstin either order as is convenient. DC calibration is
not complete until both peifits have been calibrated, and the associated offset
and gain values accepteds

An error messageyis displayed if the applied signal as seen by the recorder dif-
fers from the value entered in the Applied Signal field by more than 10%. This
helps to prevent erfeneous calibration.

If you ¢hange the type of isolation module associated with a channel,
youaustspecify the new module type in the input channel's config-
uration‘before calibrating.
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Notify

Automatic Record
Transfer

Cross-Trigger
Notification

\®Figure 7.8: Notify Communication Strategy

The TESLA recorder can call a ERLPhase RecordBase Central Station vid mo-
dem or LAN to notify it of selected events.

Notification is used for two purposes:
1 To initiate cross-triggering of dynamic swing records on other recorders
2 To initiate record transfer to RecordBase when a new rec%created

The Notify tab of the Ultilities screen contains settings to“eentrél! the dial-out
process and the initiation of record transfers.

You can control which records are automatically transfe the RecordBase
Central Station by specifying the required record priority. The setting ranges

from O (all records) to 3 (highest priority only) and¥provides an option to dis-
able automatic record transfers completely.

Record priority is determined by the highe ity trigger included in the
record. Trigger priority is set as part of e el’s configuration.

A Notification call to RecordBase to ing recordings on other record-
ers can be initiated by any of th s triggers. Cross-trigger notification
is selected as part of each channe onfiguration.

"y TESLA Control Panel - [Utilities]
Hle Help

Matify Communications Strategry
Connect Lsing

" Maodem
Maximum Attempts: |3
(& Loy

IP Address: Delay Between Attempts: | 60 =zeconds

Determine Recording
Priority
3 (Max Priority)

Do Mt Natify
LUrit ldertification Communication Reconding A Time Analog Input Calibration Motify /. Paszwaords

Save Close

Current [ED: RE DB Test Connected
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Notify Settings

Connect Using The TESLA recorder can be set to notify a RecordBase Central
Station via modem or LAN, or to not notify at all. These 3 options
are mutually exclusive. Note that the availability of these conftrols
is dependent on the hardware options and configuration of the
recorder.

Modem If Modem is selected, enter the telephone number‘éfthe Record-
Base call-in modem. All standard modem‘dialing‘€haracters are
supported (e.g. a comma is used to specify a pause in the dialing
sequence).

LAN If LAN is selected, enter the IP address‘ofithe computer running
RecordBase Central Station.

Do Not Connect If Do Not Connect is selected, the TESLA recorder will not notify
RecordBase Central Station ofinew records or cross triggers.
This is a global setting'and‘¢an be used to temporarily disable
notification.

Retry Attempts These rules are applied,when the TESLA recorder fails to estab-
lish commiuhieation'with RecordBase Central Station (i.e. if the
phone line istbusy, orif the network is down).

Maximum Attempts When the TESLA recorder fails to establish contact with Record-
Basedentral station, this is the maximum number of attempts it
will.makelbefore giving up.

Delay Between Attempts_| Specifies the delay, in seconds, that the TESLA will wait before
makingfanother notification attempt.

Notify on creation of Controls which records, if any, are automatically transferred to

new Recording ifReONtYQy. the RecordBase Central Station. When a record is created with a

is at least priority equal to or greater than the specified value, the recorder
sends a New Record Created notification message to
RecordBase.

The setting can range from 0 (all records) to 3 (highest priority
only). Selecting Do Not Notify disables automatic record
transfers completely.

Record priority is determined by the highest priority trigger
included in the record. Trigger priority is set as part of each
channel’s configuration.

7-14 TESLA 3000 User Manual D01721R02.30



7 Recorder Setup Utilities

Password Protection

Setting Passwords

Access to various TESLA functions can be protected through the use of @
words.

—iEy Level @
¥ Mo Pazsword Required

" Pazswaord I \@
—Change Level @

% Mo Password Reguired

" Password I 0
—Service Level

Mo Pazsword Reguired
' Pazswaord Ipasswgrd
Figure 7.9: Passwords
There are three user access le%J CHANGE and SERVICE.

Passwords can be viewed arﬁ gh the Passwords tab of TESLA Con-

trol Panel’s Utilities scree

You have the option of disabling the password protection for each
ing the access level password disabled, for example,
he TESLA for read-only operation.

h the recorder’s service port (Port 1). This provides

serial li
protection f unauthorized remote access while ensuring that on-
sifé freely use the recorder.

D01721R02.30
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7 Recorder Setup Utilities

Function Required Access Level
Records Display Record List from IED VIEW
Delete Record from |IED CHANGE 'S
Create Fault or Swing Record VIEW,
Rename Local Record
Display Local Record List
Delete Local Record
Trends Delete Trends (local) ne
Delete Trends on IED CHANGE
Download Trends VIEW
Display Trends None
Event Log VIEW
Events Display Event Log VIEW
Erase Event Log CHANGE
Metering Metering Disp VIEW
Utilities Display W‘ VIEW
CHANGE
y Communication Settings VIEW
t munication Settings CHANGE
ay Recording Settings VIEW
et Recording Settings CHANGE
* Display Time & Settings VIEW
Set Time & Settings CHANGE
Display Calibration VIEW
Save Calibration Changes SERVICE
onfiguration Display Configurations (Online) VIEW
Display Configurations (Offline) None
Load Configuration to IED CHANGE
Save Local Configuration None
Delete Local Configuration None

TESLA 3000 User Manual
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8 Configuring the Recorder O

Where the Setup Utilities of the previous chapter specify the recorder’s glo
characteristics, it is the recorder’s Configuration File that defines its individual

channels and recording triggers. L 4
The configuration file identifies and adjusts the recorder’s in; nnels, de-
rived (calculated) channels, record triggers, metering displa d trend logs.
It also specifies how the recorder handles record storage a essive trigger
conditions. Configuration files are created and manage LA Control

Panel and loaded into the recorder’s non-volatile memo
nications link.

Managing Configuration Files

TESLA Control Panel’s Configuration Man reates and manages config-
uration files and handles transfer to 0] e recorder. To open the Con-

figuration Manager screen, double-cl onfiguration line in the left pane
of the Main Menu screen.

uration Manager screen are specific to
the selected Current IED. To configurations from another recorder,
you must first select that unit‘as the Current [ED (from the Main Menu).

The configurations shown in

@ TESLA Contiol Panel - [Config H
File  Help

Settings Date Comment Exciit |
= Configurations far T
Fresent Setting 2007 Mar 20 03:45.38 Testing to see if this fie  Get i E0
E ..... —_—
E 2007 bar 20 09:45:38 Testing to zee if thiz fie w
- 3 2007 Mar 20 03:45.38 Testing to see if this fie

b gl e 2000Jan 10131219 Testing by Jim wood Copy
= 1999 0ct 14 17:35:45 Demo configuration file W
. E gD Mo 2007 Jan 31 16:47.38 Testing by Jim'wood |

Rename

\ Import

Save As

Copy from
other IECH

e

\@ = ! L) e

MalnMenul Records | Trends | Ewents | IMetering | Utilities EonfigMgrl-

TESLA Contral Panel, |Current IED: TESLA C|Connected i

Figure 8.1: Configuration Manager

If a communication link to the Current IED is available, you can work directly
L 4 with the recorder’s configuration by either double-click on the Present Settings
item in the list or by selecting Present Settings and using the Edit button. This
will read the configuration from recorder and it up in the Configuration Editor.
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8 Configuring the Recorder

Editing a Recorder’s

Present ,
Configuration Present Settings

iy TESLA Control Panel - [Config Mar]
File  Help

Mame I Settings Date I Comment,
=+ Configurations for Dev TESLA

g ettings 2001 Apr1316:14:30 asdf
=5 _Saved Settings
‘o 2000-08-18_21.59.49 2000 Aug 18 15:25:16 Mone

Figure 8.2: Present Configuration
When you close the Configuration Editor, you are gi @tion of loading

the configuration back into the recorder. This gives youla,quick way to make
changes on the fly.
You can also transfer the recorder’s present eonfigtiration to a saved file in

Control Panel using the Get from IED but n transferred, the configu-
ration appears in the Saved Settings list. m

Saved Configuration
Files

Saved Settings

'*};:i:._. TESLA Control Panel - [Config Mar]
File Help

arne Cornrnent Eriit |

Fl- Configurations for Dev TESLA

- Present Setings
Bl Saved Setings

000010 7

asdf GEL fromIED.

Load to [ED:
None ]

Copy
Celete

\ —
Impart
O Save As

Copy from

other IED

\ New Configuration |—>New
Cloze |
Main Menu Caonfig kigr |
Contral Panel, |Current [ED: Dev TE¢|Cannected i

@Figure 8.3: Saved Configurations
® Saved configuration files are shown under the Saved Settings heading in the

list. Control Panel can store many saved configuration files, limited only by
hard disk and Windows operating system constraints.

Saved configuration files can be created, displayed and modified, copied, re-
named, deleted or loaded into the recorder. Click the desired configuration

¢ from the Saved Settings list, then select the appropriate action button on the
right of the screen. Double-clicking on a configuration is equivalent to clicking
the Edit button.
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8 Configuring the Recorder

Loading a Saved
Configuration

Creating a New
Configuration

Using Another
Recorder’s
Configuration as a
Starting Point

It is recommended that you maintain a copy of each recorder’s cur-
rent configuration as a Saved Setting for a backup. It can be loaded
into a replacement recorder if the unit ever needs to be serviced.

Note: A configuration file must be compatible with the firmware on the
recorder in order to be loaded. Compatibility is definedhby the Set-
tings Version, a number which identifies the version/ef,configuration
file a given version of firmware requires.

Control Panel will either prevent incompatible‘eonfiguration files from
being loaded or will offer to make the configuration compatible before
it loads it.

To load a configuration file from thé Saved/Settings list into the Current IED,
you must be communicating with the récotder. Initiate the load by selecting the
desired configuration file and clicking the Load to IED button. The recorder
will immediately load and runithe néw configuration. Complex configurations
can take a few minutes to transfeiyand Toad, depending in part on communica-
tions rate. The recorder will @cknowledge the new settings back to Control
Panel.

Note: The recorderwill automatically go through a reset when loaded
with a configuration that changes its sample rate. This will add ap-
proximately@wo minutes to the load time.

Use the Newjbutton,to create a new configuration file. New configuration files
are compatible{with the latest Setting Version by default. The Setting Version
can be changed if desired to create new configuration files for older recorders.

The fixed mférmation in the Device Configuration screen is derived from the
IER Definition (“Adding/Editing a Recorder Workspace Definition” on
page 5%2).

You can use the Copy from Other IED button to create a configuration for the
cufrent recorder based on an existing one from another recorder. The configu-
ration can be chosen from a list of the saved settings of the other IEDs defined
in Control Panel.

D01721R02.30
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8 Configuring the Recorder

Configuration Editor

%

O

The Configuration Editor provides the means to create, display and modify
configurations for the recorder. To start the editor from the Configuratio
Manager screen, either double-click on a configuration file or select it and clic
on the Edit button.

4
The sample screens shown are from the TESLA 3000 Demo configuration.
il TESLA 3000 Control Panel - [Canfig Edit] x|
File Edt Config Wiew Help
Channel Trez ) .
TESLA Device Configuration
Channel Group 1
Meter Groups Unitip - TESLA 3000 82
" Trend Seftings Fle  2005-08-01_17.59.02
Seftings Yersion 201w
Last Mocified 05 Jul 06 17:44:33
Serial Mumber - TESLA-3000-993999 -99
Configuration 0 d §
Commerts: (max. 80 characters)
| Show Element Tree I Hide: Tree |
1
m Conlig Edit
TESLA 3000 Contral Panel Mt Connected 4
Figure 8.4: TE
Navigation
The right-si of the Configuration Editor window provides a navigation
tree to a¢cess arious sections of the configuration. Selecting an item in the
trec Shift rge right pane view to the appropriate topic.Double-clicking on

a trge branch in the left pane that has a small “+” to its left or selecting on the

N % expands or collapses the tree.
i lick Menu
ht-click in the editor provides you with options appropriate to your

@present context. For example, you can create a new element by selecting the

appropriate channel group, right-clicking and selecting Add Element. Alterna-
tively, the same function is in the Config menu.

Closing

The Close button is available to you when you are finished viewing or making
changes to the Settings. If you made changes, the text on the Close button
changes to Save/Close as a reminder that Control Panel gives you an opportu-
nity to save your changes to a file (or send them to the IED) before closing the
Configuration Editor. To close without saving changes, use the Save/Close
button and then select Exit Without Saving and Discard on the subsequent
screens.
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8 Configuring the Recorder

Identification

Device The Device Configuration screen is displayed when you select the Identifica-

Configuration tion item in the Navigation Tree (“TESLA Configuration Editor” on page 8%
It provides information about the selected IED and the particular configuration
file being edited. Most of the information is drawn from the IED Definition and
identifies the target recorder (“Adding/Editing a Recorder Wozkspace Defini-
tion” on page 5-2).
The Device Configuration screen has three configuration vatiablés'that are de-
tailed below.

Settings Version Recorders with older firmware may require older versigns®f configuration
files. Compatibility between a configuration file #ad firmWware versions is de-
fined by the Settings Version.

The Settings Version required by a TESLA recorder is shown on the Unit Iden-
tification screen of the Utilities menu (‘“Upit Tdentification” on page 7-2). You
must be connected to the recorder topview this information. Settings Version
requirements are also listed in the compatibility table at the front of this User
Manual and are identified in eaghyersion’s’Release Notes. TESLA 2000 re-
corders use Setting Versions 1 through7>TESLA 3000 Setting Versions start
at 201 to distinguish them fronythoseused by TESLA 2000.

The version of a configuratién,file 1S controlled through the Settings Version
field in the main identificafion scteen (see: “TESLA Configuration Editor” on
page 8-4). Changing the setting @utomatically converts the configuration file to
the selected Settings Viersion#1f the conversion results in the loss of settings
from the file (i.¢"the target version does not support functions which were en-
abled in the original)ya list of the affected settings is displayed and you have
the choice of cancelling the conversion or continuing. If the conversion results
in the additign of new functionality, the settings for the new functions will be
in a defaultzor disabled state. If you choose to close the configuration file with-
out saving, théconversion is also abandoned.

A new'eonfiguration file is set to the latest Setting Version by default. To cre-
ate@dnew configuration file for a recorder with older firmware, change the Set-
ting Version appropriately after creating the new configuration.

TESIA Control Panel 3000 can work with configuration files of any Setting
Version, including those for TESLA 2000 recorders, creating, editing, storing
and transferring them to and from a recorder as needed.

Note: TESLA Control Panel should be updated as needed whenever
you update the firmware on your recorders. This will ensure it can
generate configuration files with the latest Settings Version.

Since Control Panel can work with back versions of configuration
files and can communicate with recorders with older firmware, the
newest version of Control Panel can always be safely installed.

Sample Rate The Sample Rate setting controls the rate at which the TESLA 3000 reads its
analog and digital input channels. The setting determines the number of sam-
ples per second stored in high speed fault records and used to display calculat-
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8 Configuring the Recorder

ed high speed channels. The sample rate does not affect the data rate
of’downstream’ calculations that generate data for low speed swing records
ings, low speed calculated channels, the metering display update rate or the
trending rate.

The Sample Rate will also determine the number of channels the recorder can
record. For sample rates up to 128 samples/cycle (7680 samples/secondgon a

60Hz system frequency), the recorder supports all its channels ;36 analog and
64 digital. For sample rates above 128 samples/cycle, thg.numbef of channels
is reduced proportionally. Channel reductions always take place starting from
the highest numbered channels. The numbers of availabl€®¢alculated channels
(e.g. watts) is not affected by the sample rate.

The Sample Rate also determines the frequency response ofthe front-end anti-
aliasing filters and therefore the bandwith of the analog ghannels. See the fol-
lowing tables.

Table 8.1: Sample Rates (60Hz,System Frequency)

Samples/ | Samples/ | Analog External Highest Approx.Record
Second Cycle Channels Channels Harmonic* Size** (kbytes)
1,920 32 36 64 8 50
3,840 64 36 64 16 100
5,760 96 36 64 25 150
7,680 128 36 64 33 200
15,360 256 18 32 66 200
23,040 384 9 32 100 200
Table 8.2; Sample Rates (50Hz System Frequency)
Samples/m) Samples / | Analog External Highest Approx.Record
Second Cycle Channels Channels Harmonic* Size** (kbytes)
1,600 32 36 64 8 50
8,200 64 36 64 16 100
4,800 96 36 64 25 150
6,400 128 36 64 33 200
12,800 256 18 32 66 200
19,200 384 9 32 100 200

*Limited by the anti-aliasing filters

**For a 1 second fault record assuming typical compression

Note: 18 channel models are limited to a maximum of 18 analog channels and 32 external chan-

nels

Comments In the Comments section you can enter a description of the configuration for
reference purposes. This description is also displayed in the configuration
management screen to identify saved configuration files.
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8 Configuring the Recorder

Chatter Limits

Storage Alarms

The Limits screen, accessed by expanding the Identification branch in the Na
igation tree, lets you define how the recorder behaves when dealing with nu-
merous, repetitive triggers. ! ’

The chatter limit settings specify the time window (Chatter Detection Win

in which the chatter detector works. The detector limits the number of triggers
that can occur - on the same channel and of the same trigger type -within the

window. Four External Input triggers and two analog or calcuﬁ;d channel
a

triggers are allowed in the window. If this number is exceed igger is
automatically disabled until the trigger rate falls to less th mber for
the specified number of seconds (Recovery Time). This, the recorder
from being overloaded by nuisance triggers and automati e-enables the

trigger when conditions return to normal.
Note: Although an External Input triggers may be'disabled by a chatter limit

function, the recording will contain the origin Input data.

The Storage Alarms screen, accessed by e m@the Identification branch in
the Navigation tree, lets you select the outp tact to be closed when the
memory for triggered records or lon d logs is nearly full. The accu-

mulation mode (recycle of stop-when- d the level at which to alarm are
een (“Recording Control Settings”

set in the Recording tab of th I
on page 7-6. N
The record and trend storag%n ndition can also be accessed via the

SCADA protocols. @

O
. O
&

O
Q>®

L 4
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8 Configuring the Recorder

Channels and Triggers

Channel Grouping
and Naming

The Channels and Triggers branch of the Navigation tree is where you défine
the recorder’s input channels, calculated channels and triggers. It is signifigant
tool with a variety of views and displays to help manage complex recorder’s
configurations.

With the large number of input and calculated channels availablegit is worth-
while to apply consistent channel organization and naminggonventions in your
configuration. This section describes how the record handles'¢hannel names.
An effective way to organize the many channels available gn'the recorder is to
group them by the power system element they are menitoring. With the Con-
figuration Editor, you can identify each monitored,eclement and use its name to
group and identify the analog, digital and calculated*ehannels associated with
it.
For example, if you have a transmission lineynamed #1, you can define an ele-
ment and name it “Line #1.” The channels assoc¢iated with that element might
then be:

Line #1:Va

Line #1:Vb

Line #1:Vc

Line #1:1a

Line #1:1Ib

Line #1:Ic

External (digital)finputs canalso be reasonably associated with the Line #1:

Line #1:EEBRKR1 a
Line #1EI:2IN, Trip

Calculated channels fit the model as well:

Line #W/\V4(watts and vars)
Line'#1:1seq (current channel sequence components)

ChannelTypes and Naming

Channelnames consist of three parts: the Element Name, the Channel Type
and an‘optional Descripton field. These fields are combined to produce the full
channel name in the format:

Element:Type:Description
e.g Line #1.EL.LBRKR1 a

This is the name that will appear beside a channel when it is displayed in a
graph or a log. For example the recorder’s Event Log might contain this entry
for a change in state of a external input:

2005 Jan 12 20:44:33.672 Line #1.E1.LBRKK1 a open.

Details on the channel name components are given in the following table.

8-8

TESLA 3000 User Manual D01721R02.30



8 Configuring the Recorder

O

Free-form text describing the power system element associated
this channel (e.g. Line #1). Channels that are logically related can
grouped through the use of the same element name.

Element Name
(10 chars)

Standardized channel type descriptors are automatically generate‘

Channel Type when you select the channel type.

Examples

Va Phase A voltage

lc Phase C current

In Neutral current

Vac Generic AC voltage
DC DC voltage or ent

Fault locator

Frequency (one per channel group)

Description Often the combination of the Element Name and the Channel Type is
(optional) fficient to fully identify a channel (e.g. Line #1:Va). In other cases, the
(12 chars) " Description is required to clarify the channel name. (e.g. You might

name an external input channel as “Line #1:El:BRKR1_a).

N
S
¥

L 4
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8 Configuring the Recorder

Element and The Config Editor can display recorder channels in two distinct views - Ele-

Channel Tree Views ment View and Channel View. The title at the top of the tree pane indicates
present viewing mode. The button at the bottom of the tree pane lets you switch
to the other viewing mode.

Element Tree

The Element Tree View organizes channels by the element names you c?eate.
In the following figure, Element "Line #1" has been expanded t W some
of the channels associated with it, such as Va.

Present viewing mode -
Element Tree.

'll; TESLA 3000 Control Pane! - [Config Edit] -1of x|
File Edi| Config Vew Help

1

Ehteilies Angle Reference Channel [
Identification far this Channel Group | e j
el Frequency Channel Configured — [7
=l Line #1
Analog Inputs || Bement —
Estemal Inputs edance Watts Vars| Logics|Fault Locators|PF Detector:
Summations Line: #1 ’ ; :
Sequence Functions Line #2 0 i i
Impedance Functions Temmp, i i i
i attsAVars Funclions Unassigned o 3 o

Logic Functians

Fault Locators

FF Functions
ElLine #2

Analog Inputs
Estemal Inputs
= Temp.
Analog Inputs
~Frequency 1
[#] Meter Groups
“ Trend

Switch between Cha
| Tree and Element

[Current IED: TESLA 3000 Dema Disconnected v

| View

h
@Channel Tree View displays the same configuration organized by channel
type. You can use this view to gain an overview of channel usage. Although
ou can chose to work in either view, the Element View is recommended for

® most operations as it provides an automatic way of grouping related channels.
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8 Configuring the Recorder

Element Overview

;j.‘:._‘TESLn 3000 Control Panel - [Config Edit]
e Edit Config Miew Help

Element Tree
Identfication

Ling #2
Temp.
“Frequency 1
beter Groups
Trend

Angle Reference Channel
for this Channel Group

| Lin #1va

Frequency Channel Configured  [7

H

Second Freguency Channe! Configured [~

Ll s ‘ Inputs Derived
Analogs|Digitals|S: [5: I [Watts Vars] Logies|Fault Locators|PF Dete
Lne#l |6 2 El H 1 i 1 1 i
Line #2 3 1 0 0 1} 0 0 0
Temp. il o It} 0 1} 0
Unzssigned: |26 61 27 10 17

4

| Showe Channel TreeI Hide Tree | Shice Primaty Units:

hain Mernw

CanfigEcit |

ESLA 3000 Contral Pane

[Current 1ED

Figure 8.6: Element Overview Screen

An overview of the configure

the channel group heading in

shows the channels and fun

Phase Angle

ol 4

Disconnected

uts 1s available by selecting an element or

gation tree. The last row of the display

s that are unassigned and available.

Reference Channel

The Element
Group 1in
channel to

A
oglow

screen, displayed by selecting Channel
Navigation tree, is where you select the analog input
d"as the reference channel for angle measure-
use the same reference to provide relative angle
ically, a phase A voltage channel is used as the ref-
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8 Configuring the Recorder

Channel Overview An overview of the configured channels is available by selecting the associate
channel type heading from the Navigation tree. For example, selecting An
Inputs displays a table of all defined analog channels.

TESLA 3000 Control Panel - [Config Edit] —{of x|
Ele Edt Corfiz Wiew Help
Elemert Tree | =
[ Identification « [Eement Line #1 Line #1 Line #1 Line #1 Line #1
= Channel Group 1 gl 2 a Vb e 2 [
lLine #1 Desc
EfAnalog Inputs Charnel 1 B 3 4 s
Va Wiacle: 401003 53Vac 401003 63vac 401003 68Vac 401002 5Aac
Vb Uit v [ v A A
Ve Scals 2 ki FIZ 2RIV 400408 |400 400 &8,
S Angle Offsetl 0 [ o [ 0
b {|Rate of Change Interval 0 10 0 10 10
e Harmoric Number 3 3 3 3
B Extemel Inputs Hominal Vale 69 (] ] I
ELERKR1_a Figh Limit 75 8 75 5 10
EL21N_Tiip Magnuds  [belay 0 0 0 @
B Summationss Enable [ [ 5 "
[# Sequence Furctions  — FaLlt e [ o [
[ Impedance Furctions Suwing [ [ [m] [Bi
s T E—— —
i1 Ird 2 |m] [mi
B Fault Locators et = = = i
I PF Functions Lal) K| _'l_l
|| Show Channel Tree | Hide Tree | Show Primary Unts Close
1
Main Menu ConfigEd |

TESLA 3000 Control Panel [Disconnected 4

Channel settings canbe e e Channel Overview display, pro-
viding an alternate way t@ ent annel settings that helps maintain

consistency between S.
The column Widt be ted on the overview tables to optimize the lay-

out for the partié ¢onfiguration.

Individual Channel Detailed chan ration is displayed on an individual channel basis.
Screens The settings for hannel can be displayed in individual screens by select-
ing the specifi nnel in the Navigation. Each channel type has its own con-

ﬁguzati screen with parameters appropriate for its type.

- [Config Edit] =lolx|
TESLA Anslog Input
Bt Element Type Deseription Channel Noduie Type
@ o

i 1 Line #1 [va =l 1 =] [401005 Bavas Common Neutral - |
nalog Inputs .
Va Unts 2KV fngle Offset  Rete of Change Interval Single Harmonic Number Morminal Level
vb kv igurSet Scale 0 1.0 >|Cyzlers) 3 - 88w
Ve
Ia = " Cross |0 [Alarm
i Limit|  |petay] Enable | Fautt |Swing| Log [ iotity | 002, |Priority| - tER
le High Magnituce 75 ¥ 0 [sec [ 2 O 3 2

External Inputs Lo Magnitude: 10w 0 |se | F_F_ Wi 3 2
ELBRKRT_= Megstive Rete of Change [0 | 0 |sec [ O O_ |0 O 1 =
EL2IN_Tip Fosfive Rate of Chiarge [0 | |0 |sec [ O OO O 1

St [Singte Harmenic 1 % 1 seo [ O m B 0 1

SequenceFunclions  — | [Ttslbammenic Distorton |1 (% |1 |ses [ O O[O O 1

Impedance Functions S [ N [ C__ |

WaltsMars Functions Swel 110 % O F_ I = O d

Logic Functions

Fault Locators

PF Functions =

” Show Channe! TrEEI Hike Tree | Show Primary Units | Close
l
' Main Meru Config Ecit |
TESLA 3000 Control Panel [Current [ED: TESLA 3000 Derno Disconnected V)

Figure 8.8: Individual Channel Configuration Screen
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8 Configuring the Recorder

Adding an Element To create a new element you must be in the Element Tree view (“Eleme d
Channel Tree Views” on page 8-10):

1 Select the Channel Group heading or an existing element in the Element

Tree. S

2 Right-click and select Add Element or Insert Element fro e shortcut
menu. Add Element creates the new element at the end of] ent Ele-
ment list. /nsert Element creates the new element aboveyiour ent selec-
tion.

3 Type the element name and Enter. The typed text re e New Element
text.

Step 1 - Select desired Step 2 - Right-click and Step 3 £Na ement
channel group in tree. select Add Element. and s Enter:

% TESLA Control Panel - [Config Edit]
Fie Edt donfig View Help

Elemert Tre I_ I_
(= Identiid ation Elemert Elemert 1
 Limt [Type |va
* Storgge Alams fnese
=l Channg| Group 1

Element 1
Ve

1

HEREmE e 0 B B

Gte| M=vinal|484005 B8 ' ac Isolsted Nevtral 401006 69 ac lsol—
v

[ (54
|

Inzert Elgment
Add Element

| B PF Functions
" Frequency

B Charnel Group 2
B Meter Groups
“Trend

‘wwmwee noezee | | oo e s
Vi tiens | Resaing: | Logono | Evenln | Viewwg | Uiies ool

heter Group TESACmiolPenclv@f  [oaenli DeviEsComeses ]
e Jemo Unit |Connected 4'

ccccc

TESLA Control Panel

Figure 8. d

L 4
Deleting an Element Tor ¢ an element from the tree, select it and press the <Del> key or right-
nd s€lect Delete Element from the shortcut menu.

&
Adding a Channel h s can be created in either the Element Tree view or the Channel Tree
View (“Element and Channel Tree Views” on page 8-10).

To create a new channel in the Element Tree view

\ 1 Select the desired element in the tree.

2 Right-click and select the desired channel type. If appropriate, choose the
type that matches the input you are monitoring (e.g. Va). For an ac signal
that has no specific phase designation you can select New AC Voltage or
New AC Current. If you chose New la, Ib, Ic or New Va, Vb, Vc, three en-

r's tries are created and the configuration screen for the first is displayed. The
new channel(s) will be inserted automatically in the list.

To create a new channel in the Channel Tree view
1 Select the desired element in the tree.
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8 Configuring the Recorder

Expand the branches in the tree to show the channels for each group.
Select the channel number and an input screen appears on the right si
Type in the information required to configure the channel.

b A W

When you close the screen, you are asked to save the configuration to the
recorder. Select Save to Recorder.

L 4

Step 1 - Select Analog
Input.

Step 2 - Right-click and
select New Analog Input.

IStep 3 - Choose type.

1) TESLA “ontrol Panel - [Config Edit]

Fil=  Edit

Config View Help

Elemert free F l_
= dentfiication Elemert Element 1 Elament 1
© Linfts Type va i
* Stdrage Alams Desc
El Charpel Group 1 Channel T 5
EEldert1 e - Araann mer P S Y
puts EEREmE et
temal Inputs
mmations Ingert Element
quence Functions
B Impedance Functions &dd Elemen

‘atts M ars Functions
gic Functions

ulk Locatars

PF Funclions

Mew External [nput

* Frequency
E Channel Group 2 Mew Surnmation ...
B Meter Groups
Trend Mew Sequence ...
Mew Impedance
MHew Watte v ars T i I
Mew Fraquency I oo .|—|'
’ Show Channel Tree | Hide Tree Hew LDgIC Functia Mew | Close
MHew Fault Locatg New|
Main Menu Utilties e in
———————— MewPF Deteghir
TESLA Contral Panel 4
Mew &0 Yoltage
Mew AC Current
£ i Mew DC —

og Input Channels from the Element Tree

Figure 8.10: A
To remove %@ from the tree, select it and press the <Del> key or right-
S a

click ancb ppropriate Delete entry from the shortcut menu.
L 4

Deleting a Channel
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8 Configuring the Recorder

Analog Input Channels O

Description Basic recording channels for the recorder’s analog input signals. O

Input The recorder’s physical analog input channels.

Calculation The RMS amplitude of the fundamental is calculated using a DET func‘&)n.
The resultant phasors are used for rate and level triggers, meteri w speed
recording, trending and sag/swell detection. The single ha C THD de-
tectors are calculated directly from the input samples.

Triggers High & low magnitude @

Negative and positive rate of change 0

Single harmonic magnitude

THD magnitude

Sag and swell

To prevent multiple triggers on thre c ions, an hysteresis of 2% of

setting is applied to magnitude trigge
Recording High Speed: records the sam g
lected sample rate. s

ated from the A / D converters at the se-

Low Speed: records the ca d phasors at a rate of one phasor per cycle.

Number of Channels  Up to 36 Analog 1 s can be defined, one for each physical input
(limited to 18 o hannel model).
The numbers of ¢ els are reduced at high sample rates (see: Table 8.1 on
page 6 and Tabl page 6)

Types Specific: Va , la, Ib, Ic, In (use where appropriate)
Generic; , DC

pe indicates that a DC Input Isolation Module is used on this
channel. This module can in fact be used with either ac or dc signals.

Notes log Input Channel also produces THD and Single Harmonic readings
thaf\are available to the metering display, SCADA and the long term trending
tion.
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Settings
TESLA Analag Input

Element; Type Description Channel Module Type

Element1 [va =] f1 ] |4n1003 Bavac common e x|

Unitz 2 k¥ Angle Offzet  Rate of Change Interval Single Harmonic Mumber Mominal Level

KV ViewSet Scalel |U [0 Zloyees [ =] By S

. . . | Alarm
Lirnit Delay Enable Fault Swing Log Hotify i iority| it
High Magnituce 5w 1 | [P [ [l e ME

Ly Magrituds g1 ¥ |0 sec |V Il Il v |l 1 -

Megative Rate of Change[-10 v [0 e |V v - v 4 1

Posttive Rate of Change [10 % |0 |sec |[@ Il C | 1

Single Harmonic 1 % N ==z ([ [ [ [V 1

Total Harmonic Distortion |1 %1 e ([0 l l v 1

Sag B |% ul ul ol [ r 1

Swvell 10 |% - I - v - 1

Figure 8.11: Analog Input Channel Configuration Scree
Analog | | Settings

Element Identifies th h this channel belongs. The Element forms
the first pal nel name. The Element is selected when the
channel i is fixed once assigned when you are working
in the Elem

Type Identifie e of signal being applied to this input channel. The

part of the channel name (Element:Type:Description).
e appropriate Type can simplify channel naming by elimi-
ing the need for the optional Description field (e.g. Line #1:Va
iquely defines the channel). Initially set when the channel was cre-
ated; the Type can be changed to refer to a different phase as
ded.

Description Optional field (12 characters). Provides an additional description of

the channel that forms part of the channel name. Use if Element
S Name and channel Type do not sufficiently identify the channel.

(“Channel Grouping and Naming” on page 8-8).

el Identifies the physical input used by this channel. This number is iden-
tified on the rear of the TESLA chassis. The list shows only inputs not
assigned to other channels.
To get an overview of channel assignments, switch to the Channel
Tree view and look at the Analog Channel list.

Module Type Indicates the type of external input isolation module used with this
channel. The list is limited to those modules appropriate for the
selected channel type. The module defines input scaling information
to the system.

View/Set Scale Sets the primary to secondary scale factor. See details below.

L 4
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8 Configuring the Recorder

Analog Input Channel Settings ‘.
Angle Offset Specifies a phase angle offset to be applied to the channel. The @ @)
is included in:

* Meter readings

« Trigger calculations

 Low speed recordings (phasors) ¢

« Trend channels

« Output to calculated channels (watts, vars, Impéda Summa-

tions, Sequence components, etc.) that th nnel as their
input.
High speed recordings of this channel will n e phase angle

applied as they are basic representations of th ividual sampled
points.
When the Angle Offset is used on a chan as been designated

as the reference channel, it affects t ngle measurement of all other
channels. (See: “Phase Angle Referen nnel” on page 8-11).

Trigger Settings

Rate of Change Specifies the period of ti rwhich both positive and negative rate
Interval of change is measured ‘

Single Harmonic Selects the harmonic of,fundamental frequency that will be used by
Number the Single Ha igger. 2 to the highest harmonic allowed, which
is defined i e¥-1 and 7-2 on page 7-60.

Nominal Level

Limit

increments.

D

Jd .

agnitude and Rate of Change triggers: 0 to 1,200 seconds in half-
@c cle increments.

Single harmonic and THD triggers: 1 to 10,000 seconds in 1 second
Trig Q
e

E Enables or disables the associated trigger. A trigger can be disabled
without altering the rest of its settings.
F Initiates a fault (high speed) recording when triggered.
ng Initiates a swing (low speed) recording when triggered.

If both Fault and Swing are enabled, the recorder will attempt to cre-
ate a combined record.

Log Logs a message in the Event Log when triggered.

Notify Contacts the RecordBase Central Station when triggered. Can be
used to initiate wide area swing recordings and/or automated record
transfer (“Notify” on page 7-13)

¢ Cross Trigger Activates the cross-trigger contact (#4) to trigger another device.

Priority Specifies the priority to be assigned to records created by this trigger.
The priority is used to determine Central Station notification.
1 - 3 (3 is the highest priority). (“Notify” on page 7-13).

D01721R02.30 TESLA 3000 User Manual 8-17



8 Configuring the Recorder

Scaling Input
Channels

DC Scaling

Analog Input Channel Settings

Alarm Contact Specifies a rear panel contact to be closed when triggered. Contacts
are closed momentarily for one second. Contact assignment is not
exclusive, allowing multiple triggers to activate the same contact.
Available contacts: 2, 3, 5, 6, 7 or 8 on a 36 channel model and 2 or 3
on an 18 channel model. Contacts 1 and 4 are reserved for Recorder
Functional and Cross-Trigger respectively. Contacts assigned for stor-
age alarms (“Storage Alarms” on page 8-7) will notfoe available for
use here.

AC Scaling

When you select the View/Set Scale button on the ‘Amalog Input form for an ac
channel, Control Panel displays the Scaling dialogibox (Figure 6.12). The scal-
ing factor represents the turns ratio of the prifaary trahsducer (CT or PT). The
nominal secondary value is used as the defattlpcalibration level for the channel.

If you are using an ac module to medsure'thie a¢ quantity, Control Panel sets
the Full Scale quantity appropriately;if you are using the DC input module en-
ter the Full Scale value associatédawith the values of the scaling resistors Rsh,
Rin and Rfb as listed in “Input Modules™in Appendix F.

TESLA AC Analog Scaling

Module Name: 401002 5Aac

0 cale (Secondary): 100 &
&
Ecuivalent Primary 4 alue: m‘ - Mominal Seconcary Yalue: ERS

’Q

Figure 8.12: AC Scaling

When yousselect the View/Set Scale button on the Analog Input form for a DC
channely,Control Panel displays the DC Scaling dialog box. You must set the
Full'S¢ale value, which can be determined from the scaling resistors attached
to the module. For DC channels, TESLA uses two-point scaling, whereby the
conversion process performs a linear transformation between two points. The
secondary values are the default calibration points for the channel.

The terms Primary and Secondary are used in the case where a measurement
transducer is applied and the output of the transducer is routed to the input of
the dc module. In this case, Secondary refers to the output of the transducer;
Primary refers to the scale and units of the signal measured by the transducer.

The “Scaling Resistors attached to the module” are the Rsh, Rin and Rfb values
referred to in “DC Input Module” in Appendix F. Enter the associated Full
Scale value from the table as the Full Scale (Secondary) value. If you are mea-
suring a DC voltage or current directly, enter the same values as Primary and
Secondary for each of Points 1 and 2. The specific values for Point 1 and 2, pro-
vided they are reasonably separated, are not significant, except that they are
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8 Configuring the Recorder

rectly measuring a 48 Vdc input, you may wish to enter 0 V for Point 1 an
V for Point 2.

If you are monitoring an ac signal through a dc module, you must define
signal as an ac signal (see above).

used as default values for the calibration activity. For instance, if you are dio

L 4

TESLA DC Analog 5Scaling

hdodule Mame: 401016 DC

—Full Szale (Secondary)
Unit=

+ [E maw

The full cale value for the DC
hodule iz determined by scaling
resistors attached to the madule.

—Secondary to Primary Scaling
TESLA weill perform a linear transformation based on the folloswing
These points will alzo be used as default calibration poi

Paint 1: |4 m Equivalent Primary %l
Paint 2: IQD ma, Equivalent F

Figure 8.13: DC Scaling

Sag and Swell Sag and Swell detectors are available on voltage channels. There are three re-
Detectors lated fields in the Confi reen controlling Sag and Swell detectors.
The definition of a Sag depends on a Nominal Level of voltage. The
s

arc expressed as a percentage of the Nominal Level.
onfigurable between 50% and 90% of Nominal. The
xed at 10% of Nominal. The Swell threshold is config-

Sag and Swell t
The Sag threshold
minimum Sag

urable betwe and 150% of Nominal. The maximum Swell level is
fixed at 180 inal.

The duration ag or Swell is fixed at any value between 0.5 cycle and 1
mirfute.

D01721R02.30 TESLA 3000 User Manual 8-19



8 Configuring the Recorder

External Input Channels O

Description Recording channels for the recorder’s external (digital) input signals. O

Input The recorder’s physical external input channels.

Calculation The binary state of each external input is read at the selected high speed sa’mple
rate. A filter is applied to the samples to prevent triggering on spufious state
changes, requiring that a state change be present continuo inimum
of approximately 700 microseconds to be considered valid,fortriggering pur-
poses.

Triggers Active state 0
Inactive state

Recording Records the state of all external input channels e selected high speed sam-
ple rate. The input filter is not applied to rded data; all state changes

are included in the records.

Number of Channels  Up to 64 External Input Chann: defined, one for each physical input
(limited to 32 on an 18 channeélmodel).
The numbers of channels are fedu t high sample rates (Table 8.1 on page 6
and Table 8.2 on page 6)

Types EI @

Settings

Inpt Configurstion

M= et trial DElEy I I

Label | Enable Fault Swing Log Hotify

Cross - | Alarm
Trigger AT Contact

Active | [ I~ v 7 I~ v 2 6
Inactive | [ v rd i~ v rd 1 3

\@Figure 8.14: External Input Channel Configuration Screen

External Input Channel Settings

Element Identifies the group to which this channel belongs. The Element forms
Y the first part of the channel name. The Element is selected when the
channel is created and is fixed once assigned when you are working
in the Element Tree view.
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8 Configuring the Recorder

External Input Channel Settings

Description Optional field (12 characters). Provides an additional description
the channel that forms part of the channel name. Should always
used with External Input channels to uniquely name the channel.
(“Channel Grouping and Naming” on page 8-8).

Channel Identifies the physical External Input used by this channel. This
number is identified on the rear of the TESLA chassis. list only
shows inputs which have not been assigned to, ot nnels.

To get an overview of channel assignments, s to hannel

Tree view and look at the External Channel

Trigger Settings

Definite Delay Specifies how long the trigger conditi present before a trig-
ger is declared. Settable from 0 to 5,0 eighth cycle incre-
ments.
The delay setting is in additio up delay imposed by the
input "glitch" filtering, whichygis imately 700 microseconds.

Label Text to designate t cti active states. Default is "on" and
"off". Maximum 8 ¢l

Trigger Actions

Enable Enables or les associated trigger. A trigger can be disabled
without altefing t of its settings.

Fault Initiate a igh speed) recording when triggered.

Swing itiates g (low speed) recording when triggered.

th nd Swing are enabled, the recorder will attempt to cre-

a combined record.

Logs a message in the Event Log when triggered.

Log
Notify Contacts the RecordBase Central Station when triggered. Can be
sed to initiate wide area swing recordings and/or automated record

transfer (“Notify” on page 7-13).

Crass Trigger Activates the cross-trigger contact (#4) to trigger another device.

Priority Specifies the priority to be assigned to records created by this trigger.
The priority is used to determine Central Station notification.
1 - 3 (3 is the highest priority). (“Notify” on page 7-13).

Alarm Contact Specifies a rear panel contact to be closed when triggered. Contacts
are closed momentarily for one second. Contact assignment is not
exclusive, allowing multiple triggers to activate the same contact.
Available contacts: 2, 3, 5, 6, 7 or 8 on a 36 channel model and 2 or 3
on an 18 channel model. Contacts 1 and 4 are reserved for Recorder
Functional and Cross-Trigger respectively. Contacts assigned for stor-
age alarms (“Storage Alarms” on page 8-7) will not be available for
use here.

D01721R02.30
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8 Configuring the Recorder

Summation Channel

Description

Input

Calculation

Triggers

Recording

Number of Channels

Types

Notes

Summation Channels combine up to three analog inputs to create a summed
channel. Each input can be scaled and rotated before it is summed. Previously:
combined summation channels can be used as an input to a new summation
channel.

Note: Summation Channels are handled as phasor sumsfor trigger-
ing, metering, low speed recording and trending. Both, the Seale Fac-
tor and Angle Offset settings are applied for thesegisesy

For high speed recording, Summation Channels are displayed as a
the sum of the individual data samples with anly the, Scale Factor set-
ting applied. High speed Summation channelsiare not recorded if a
non-zero Angle Offset has been specified.

Analog Input Channels or other Summation Channels can be used as inputs to
a Summation Channel. The summation,canfhaye two or three inputs. If a Sum-
mation Channel is used as an input, itmust,have a lower Summation Index.

Each input is converted to a phasorfasing a DFT function and is scaled and ro-
tated using the Scale Factor and Angle Offset settings. The resulting phasors are
added to form the summatiof.

The high speed recordingfofiaSummation Channel is created by adding the in-
dividual data pointsgfiony the input channels. The Scale Factor is applied to
each channel before the addition.

High & low magnitude
Negative andgpositiverrate of change

To prevent multiple triggers on threshold conditions, an hysteresis of 2% of
setting iglappliecd to magnitude triggers.

Higl*Speed: generates a channel that is the sum of the individual data samples
with'the Scale Factor applied. A high speed channel is not generated if a non-
zero, Angle Offset has been specified on any of the summation’s input channels.

Low Speed: generates a channel that is phasor sum of the input channels at a
rate of one phasor per cycle.

30 Summation Channels are available.

Specific: Va, Vb, V¢, Ia, Ib, Ic, In (use where appropriate)
Generic: Vac, lac

The primary to secondary scale factor used by the Summation Channel is the
same as that of its first input channel.
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8 Configuring the Recorder

Settings

TESLA Summation Function Configurstion

Element Type

Description Summation Inde

Element1 Vasum v | |tst_val 2 ,ﬁ

Units: ¥
Scale: 1V

Define Inputs:
Elemert: Type: Descrigtion

Rate of Change Interval {10 | Cycles)

Scale Factor  Angle Offzet

Input 1 |Element1 Matst_Wal_1

jx|1 i|n

Input 2 |E|ement1 Mhtst W1 _1

Input 3 |Element1 Sotst_Wel 1

9
3 NG
=% e

Limit‘ Delay‘ ‘ Enable Fault ‘ Swing ‘ Log \
High Magrituce 0 Y 0 sec |V ¥ I P\ ¥ L [¥ 2 3
Loy Magnitude 0 Y 0 sec |V ¥ O A "2 v 1 -
Megative Rate of Change| 0 L ] ez |V [v N P\ [V [V 3 3
Positive Rate of Changs |0 Y0 sec |V W i : ¥ [# [# 1 -

Figure 8.15: Summation Channel Configuration Screen

Summation Channel Settings

Element

Identifies the groupyto which this channel belongs. The Element forms
the first part of the chapnel name. The Element is selected when the
channel is €reatedyand is fixed once assigned when you are working
in the Element Tree view.

Type

Identifiesgheitype of signal being applied to this input channel. The
dype forms a part of the channel name (Element:Type:Description).
Selectingithe appropriate Type can simplify channel naming by elimi-
nating the need for the optional Description field (e.g. Line #1:laSum
uniquely defines the channel). Initially set when the channel was cre-
ated; the Type can be changed to refer to a different phase as
needed.

Description

Optional field (12 characters). Provides an additional description of
the channel that forms part of the channel name. Use if Element
Name and channel Type do not sufficiently identify the channel.
(“Channel Grouping and Naming” on page 8-8).

Sdmmation‘ndex

Identifies the summation channel. Unlike the analog and external
input channels, this is not associated with a hardware input, but sim-
ply identifies which of the internal virtual summation channels will be
used.

You can select any available channel; the only restriction is that
nested summations require the input summation to have a lower
Summation Index. If the only option is “undefined”, you have already
used all available channels.

Input 1, Input 2,
Input 3

Identifies the channels to be used in the summation. The available list
includes all previously defined analog channels and any summation
channel with a lower summation index number. The list grows auto-
matically as you define new channels.

Scale Factor

Specifies a multiplier for each of the inputs. The scale factor is applied
in the secondary domain.

Angle Offset

Specifies a phase angle shift to be applied to each of the inputs.

Note that when an offset is specified, a high speed summation record-
ing - which uses sample by sample addition rather than phasor addi-
tion - is not generated. All other functions, including low speed
recording, are available and will reflect the offset.

D01721R02.30
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8 Configuring the Recorder

Summation Channel Settings

Trigger Settings

Rate of Change Specifies the period of time over which both positive and negative rate

Interval of change is measured. 0.5 to 8.0 cycles.

Limit Specifies the trigger levels for the magnitude triggers_and the magni-
tude portion of the rate for the rate of change trigg eriod por-
tion of the rate is specified by the Rate of Ch.

Delay Specifies how long the trigger condition mus
ger is declared. 0 to 1,200 seconds in half- ments.

Trigger Actions

Enable Enables or disables the associated tri rigger can be disabled
without altering the rest of its se

Fault Initiates a fault (high speed when triggered.

Swing Initiates a swing (low, spe ng when triggered.

If both Fault and Swin d, the recorder will attempt to cre-
ate a combined record

Log Logs a messag ent Log when triggered.

Notify Contacts the ase Central Station when triggered. Can be
used to inj area swing recordings and/or automated record
transfer ” on page 7-13)

Cross Trigger oss-trigger contact (#4) to trigger another device.

Priority e priority to be assigned to records created by this trigger.

e priority is used to determine Central Station notification.
- 3 (3 is the highest priority). (“Notify” on page 7-13).

Alarm Contact pecifies a rear panel contact to be closed when triggered. Contacts
are closed momentarily for one second. Contact assignment is not
exclusive, allowing multiple triggers to activate the same contact.
Available contacts: 2, 3, 5, 6, 7 or 8 on a 36 channel model and 2 or 3

V'S on an 18 channel model. Contacts 1 and 4 are reserved for Recorder
Functional and Cross-Trigger respectively. Contacts assigned for stor-
age alarms (“Storage Alarms” on page 8-7) will not be available for
use here.

&
&

L 4
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8 Configuring the Recorder

Sequence Component Channels O

Description Sequence Component Channels calculates positive, negative, and zero SQ
quence components in one step. The positive sequence component may als
used as an input to a watts/vars or impedance function.

. ) ¢
Input Analog Input Channels or Summation Channels can be used as inputs to a Se-
quence Component Channel.
Calculation The sequence component algorithm is applied to produ \e, negative
and zero sequence components.
Triggers Positive sequence high and low magnitude
Positive sequence negative and positive rate o n

Negative sequence high magnitude
Zero sequence high magnitude

To prevent multiple triggers on thr
setting is applied to magnitude trigge

c 1ons, an hysteresis of 2% of

Recording High Speed: Positive, negati
ues per cycle (regardless of t

ro sequence values at a rate of eight val-
sample rate).

Low Speed: Positive, negati
per cycle.

d zero sequence values at a rate of one value

Number of Channels 12 Sequence Co t nels are available.

Types Vseq, [Seq \
Notes The primaryfto ary scale factor used by the Sequence Component Chan-
nel is the at of the selected Phase A channel.
. L 4
Settings
TEELA Seguence Function Configuration
Type Descrition Sequence Index Lnits:
eeq = |tst_Vs2_2 [ K
InpLts: Elemert: Type: Description————————————————————— .
& [Elementzvatst a2t R
Phase B [Element2:victst 2 _1 =l
R — Rate of Change Interyal
\ ase C [Element2:vitst_ved | = m Sy
- . - Cross - | Alarm
Lirnit Delay| Enable Fault Swing Log Hotify Titrar Priority Contact
Poz Seq High Magnitude |0 " 0 zec |V vl Il I~ W W 2 3
Poz Seq Low Magnitude |0 " 0 sec |V vl Il I~ W W 1 5
Pos Seq Pos ROC 0 1 0 sec |V ~d ol d il v 1 [
Poz Seq MNeg ROC i YD sec | v ol v ¥ v 1 7
rs Meg Seq High Maonitude [0 v |0 sec |V [l C v v o 3 3
Zero Seq High Magnitude |0 V 0 sec | v ol rd v l 1 3

Figure 8.16: Sequence Channel Configuration Screen
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Sequence Component Channel Settings

Element

Identifies the group to which this channel belongs. The Element forms
the first part of the channel name. The Element is selected when the
channel is created and is fixed once assigned when you are working
in the Element Tree view.

Type

Identifies the type of signal being applied to this,input’‘channel. The
Type forms a part of the channel name (Element:Type:Description).
Selecting the appropriate Type can simplify ghannel naming by elimi-
nating the need for the optional Description field (e/g- Line #1:VSeq
uniquely defines the channel). Initially sgt when the channel was cre-
ated, the Type can be changed to refer to'aydifferent phase as
needed.

Description

Optional field (12 characters). Pfovides,an additional description of
the channel that forms part of the,channel name. Use if Element
Name and channel Type doget suffigiently identify the channel.
(“Channel Grouping and Naming®en page 8-8).

Sequence Index

Identifies the Sequencel€ompenent channel. Unlike the analog and
external input channels;, thisjis not associated with a hardware input,
but simply identifieésywhich of the internal virtual summation channels
will be used,

You can selectiany available channel without restriction. If the only
option is “undefined4yyou have already used all available channels.

Phase A, Phase B,
Phase C

Identifiesythe channels used to create the sequence set. The list is
limited to/channels of the correct type (voltage or current) and
includes analog input or summation channels which have already
been defined. The list grows automatically as you define new chan-
nels.

Trigger Settings

Rate of Change
Interval

Specifies the period of time over which both positive and negative rate
of change is measured. 0.5 to 8.0 cycles.

Limit Specifies the trigger levels for the magnitude triggers and the magni-
tude portion of the rate for the rate of change triggers. The period por-
tion of the rate is specified by the Rate of Change Interval.

Delay: Specifies how long the trigger condition must be present before a trig-
ger is declared. 0 to 1,200 seconds in half-cycle increments.

Trigger Actions

Enable Enables or disables the associated trigger. A trigger can be disabled
without altering the rest of its settings.

Fault Initiates a fault (high speed) recording when triggered.

Swing Initiates a swing (low speed) recording when triggered.

If both Fault and Swing are enabled, the recorder will attempt to cre-
ate a combined record.

Log Logs a message in the Event Log when triggered.

Notify Contacts the RecordBase Central Station when triggered. Can be
used to initiate wide area swing recordings and/or automated record
transfer (“Notify” on page 7-13).

Cross Trigger Activates the cross-trigger contact (#4) to trigger another device.
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8 Configuring the Recorder

Sequence Component Channel Settings

Priority Specifies the priority to be assigned to records created by this trigg
The priority is used to determine Central Station notification.
1 - 3 (3 is the highest priority). (“Notify” on page 7-13).

Alarm Contact Specifies a rear panel contact to be closed when triggered. Con%cts
are closed momentarily for one second. Contact assignment is not
exclusive, allowing multiple triggers to activate the ntact.
Available contacts: 2, 3, 5, 6, 7 or 8 on a 36 nn eland 2 or 3
on an 18 channel model. Contacts 1 and 4 are rv Recorder
Functional and Cross-Trigger respectively. C igned for stor-
age alarms (“Storage Alarms” on page 8-7 available for
use here.
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Impedance Channels

Description

Input

Calculation

Triggers

Recording

Number of Channels
Types

Notes

Settings

Impedance Channels calculate impedance from voltage and current inputs. The
channel can produce either single phase or three phase values. Triggering'is
based on the rate of impedance within a defined impedance circle centered
around the origin.

Analog Input Channels, Summation Channels or Sequence Comp®nent chan-
nel can be used as inputs to an Impedance Channel. Using'Sequen¢e Compo-
nent as an input results in a three-phase impedance.

The impedance calculation continuously recalculatesithe ‘@pparent impedance
from the selected voltage and current signals, thengsubtragts an earlier calculat-
ed value (determined by the “Rate of Change Intesval®setting). The impedance
trigger operates if the difference is between the “Minimum Change” and
“Maximum Change” settings, and the calculatedyimpedance is within “Circle
Radius” of the origin.

Rate of impedance within a defined impedance circle.

Low Speed: Impedance magnitude‘at a rate of one value per cycle.

18 Impedance Channels are @vailable.

Z1 (impedance)

The impedance magnitude and angle readings are also available to the meter-
ing display, S@ADAand the long term trending function.

Elément 271 [tstZ1 1 -
K\xﬂage It |E|ernent'1:\.n"a:tst_\.-"a'1 1 j
\ Current Input |Element1 Hactst =t A j
Jte of Change Interval 1.0 w | Cyclels)
Circle Radius |1 zec. ohins

Minimum Change |1 sec. ohms
tizimum Change | 100 sec. ohms
Definite Delay |0.01667 zen

‘Tu;edance Function Configuration
Element Type Description Impedance Index

Detector &ctions: Scale: 1 Pri ohmsfSec ohms
Enable | Fault | Swing Log Hotify fr'ig:zr Priority] g::;';“ o
o o o W = d 1 3
Figure 8.17: Impedance Channel Configuration Screen
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Impedance Channel Settings

Element Identifies the group to which this channel belongs. The Element forms
the first part of the channel name. The Element is selected when the
channel is created and is fixed once assigned when you are working
in the Element Tree view.

Description Optional field (12 characters). Provides an additionalidescription of

the channel that forms part of the channel name:“Use ifElement
Name and channel Type do not sufficiently identify theychannel.
(“Channel Grouping and Naming” on page 8-8).

Impedance Index

Identifies the Impedance channel. Unlike'the analog and external
input channels, this is not associatedywith a hardware input, but sim-
ply identifies which of the internal virtuallimpedance channels will be
used.

You can select any available channel without restriction. If the only
option is “undefined”, you hawve,already used all available channels.

Voltage Input, Cur-
rent Input

Identifies the channéls to be tised to create the impedance. If you
select analog or summation channels as inputs, the impedance chan-
nel calculates single-phaseiimpedance; if you select sequence chan-
nels, it calculatesthree-phase impedance.The list is limited to
channels ofythe cotrect type (voltage or current) and includes analog
input or summation channels which have already been defined. The
list grows automatieally as you define new channels.

Trigger Settings

Rate of Change
Interval

Specifies the period of time over which both positive and negative rate
of ghange'is measured. 0.5 to 8.0 cycles.

Circle Radius

Specifies the radius of the impedance circle in secondary ohms.

Minimum Change

Specifies the minimum impedance change to be detected.

Maximum Changée

Specifies the maximum impedance change to be detected.

Definite Delay

Requires the element to be energized before an active state is deter-
mined. Settable from 0 to 1,200 seconds in half-cycle increments.

Trigger Actions

Enable Enables or disables the associated trigger. A trigger can be disabled
without altering the rest of its settings.

Eault Initiates a fault (high speed) recording when triggered.

Swing Initiates a swing (low speed) recording when triggered.
If both Fault and Swing are enabled, the recorder will attempt to cre-
ate a combined record.

Log Logs a message in the Event Log when triggered.

Notify Contacts the RecordBase Central Station when triggered. Can be
used to initiate wide area swing recordings and/or automated record
transfer (“Notify” on page 7-13)

Cross Trigger Activates the cross-trigger contact (#4) to trigger another device.

Priority Specifies the priority to be assigned to records created by this trigger.
The priority is used to determine Central Station notification.
1 - 3 (3 is the highest priority). (“Notify” on page 7-13).
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Impedance Channel Settings

Alarm Contact

Specifies a rear panel contact to be closed when triggered. Cont;
are closed momentarily for one second. Contact assignment is n
exclusive, allowing multiple triggers to activate the same contact.
Available contacts: 2, 3, 5, 6, 7 or 8 on a 36 channel model and 2 or 3
on an 18 channel model. Contacts 1 and 4 are reserved for Recorder
Functional and Cross-Trigger respectively. Contacts igned for stor-

use here.
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Watts and Vars Channels

Description

Input

Calculation

Triggers

Recording

Number of Channels
Types

Notes

The Watts/Vars Channels calculate apparent power (volt-amps), real po@
(watts) and reactive power (vars) from voltage input and current inputs.
channel can produce either single phase or three phase values.

nel can be used as inputs to a Watts/Vars Channel. Using a S Compo-

L 4
Analog Input Channels, Summation Channels or Sequence Component chan-
nent as an input results in three-phase Watts and VARs. Pg

Voltage and current are multiplied to calculate apparen eal power and
reactive power.

Watts: high and low level (2)

Watts: positive and negative rate of change (Q

Vars: high and low level m

Vars: positive and negative rate of

Dual triggers for Watts allows fault a
different settings (e.g. Rate of

To prevent multiple triggers 1d conditions, an hysteresis of 2% of
setting is applied to magnitu& S.
al

High Speed: Watt and VAR
less of the system sample 1

Low Speed: Wat @ AR values at a rate of one value per cycle.

ing recordings to be triggered by
erval), if desired.

s at a rate of eight values per cycle (regard-

18 Watts/Vars

. (b

Theyprimary tosecondary scale factor used by the Watts/Vars Channel is based
ont of'itS voltage and current input channels.

are available.

Watts, VARs, and Volt-Amp magnitudes are also available to the metering dis-
ADA and the long term trending function.

O
Q>®

L 4
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8 Configuring the Recorder

Settings
TESLA Wattzvars Function Configuration
Elztmerit Description Wisttears Index Scale
Element2 [tst 2 [0 =] 1e-008 MvANA
Rate of Change Intervals (Cycles)
‘oltage Input IEIemerrt2‘\u"a:t31_\"'a2_1 j stz 1 Wtts 2 Wars
Current Inut IEIemerrtQ latst_l2_1 = o =po =llo = @
0 n - | Alarm
Limnit Delay| Enable Fault Swing Log Hotify jority Contact
Watts High Level Detector 1 [0 w0 sec |V |l - 3
iatts Lowy Level Detector 1 [0 pw |0 sec | r - -
\Wiatts Positive ROC Detector 1 |0 W0 sec | W r 3
Watts Megative ROC Detector 1|0 w0 zec | ol ol -
atts High Level Detector 2 |0 W0 zec | ol ol
wiatts Lowe Level Detector 2 |00 w0 sec |V l -
etts Positive ROC Detector 2 [0 W [0 |sec |@ M s
[istts Megative ROC Detector 2[0 w0 sec |7 v 5
“ars High Level ] WAR |0 e | ol -
Wars Low Level 0 WAR |0 zec | ol
“ars Positive ROC 0 WAR |0 zec | N -
ars Megative ROC 1] YWAR (0 sec ([ v 7

Element Identifies the gro this channel belongs. The Element forms
the first part nel name. The Element is selected when the
channel is €rea is fixed once assigned when you are working

nt Tree view.

Description 12 characters). Provides an additional description of

at forms part of the channel name. Use if Element
annel Type do not sufficiently identify the channel.
annel Grouping and Naming” on page 8-8).

Watts/Vars Index

ifies the watts/vars channel. Unlike the analog and external input
annels, this is not associated with a hardware input, but simply
identifies which of the internal virtual watts/vars channels will be used.
ou can select any available channel without restriction. If the only
option is “undefined”, you have already used all available channels.

Identifies the voltage channels to be used to create the watts and
vars. These can be either analog input channels, summations or posi-
tive sequences. If you select analog or summation channels as inputs,
single phase watts and vars will be calculated; if you select sequence
channels, three-phase watts and vars will be calculated.

Current Input Identifies the current channels to be used to create the watts and
vars. These can be either analog input channels, summations or posi-
tive sequences. If you select analog or summation channels as inputs,
single phase watts and vars will be calculated; if you select sequence
channels, three-phase watts and vars will be calculated.

Trigger Settings

Watts 1, Watts 2,
Watts 3

Period of time over which both positive and negative rate of change
for each Watts Detector is measured. 0.5 to 8.0 cycles.

Vars Period of time over which both positive and negative rate of change
for Var Detector is measured. 0.5 to 8.0 cycles.
Limit Specifies the trigger levels for the magnitude triggers and the magni-

tude portion of the rate for the rate of change triggers. The period por-
tion of the rate is specified by the Rate of Change Interval.

TESLA 3000 User Manual
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8 Configuring the Recorder

Watts/Vars Channel Settings

Delay Specifies how long the trigger condition must be present before &
ger is declared. 0 to 1,200 seconds in half-cycle increments.
Trigger Actions
Enable Enables or disables the associated trigger. A trigger be disabled
without altering the rest of its settings.
Fault Initiates a fault (high speed) recording when tri
Swing Initiates a swing (low speed) recording wh
If both Fault and Swing are enabled, the r
ate a combined record.
Log Logs a message in the Event Log wi
Notify Contacts the RecordBase Cen
used to initiate wide area swin
transfer (“Notify” on page
Cross Trigger Activates the cross:
Priority Specifies the priority tolbe 2

The priority i
1-3(3isthe

Alarm Contact

Specifies a
are close mentarily for one second. Contact assignment is not
exclusi Il g multiple triggers to activate the same contact.

ts: 2, 3, 5, 6, 7 or 8 on a 36 channel model and 2 or 3

D01721R02.30
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8 Configuring the Recorder

Frequency Channels

Description

Input

Calculation

Triggers

Recording
Number of Channels
Types

Notes

Settings

\ | Show Channel Tree | Hide Tree | Show Primary Liits | Close
1l
Main Heru | Utiies | Fiecards CorfigEdi_|

The Frequency Channels measure the frequency on their assigned input €han-
nel.

Any Analog Input Channel. A voltage channel is recommended for besg'e-

sults.
Frequency is measured over a multi-second time windm\@e resolu-
in,a

tion and accuracy. The frequency measurement operate d that is ap-
proximately +/-15% of the nominal frequency.

High & low magnitude 0
Negative and positive rate of change

To prevent multiple triggers on threshold conditions, the frequency magnitude
triggers have a fixed 0.02 Hz hysteresis.

Low Speed: Frequency measuremen of one value per cycle.
2 Frequency Channels are avai .
Freq \

Frequency channels are ociated with particular Elements. Their names
are fixed as Frequeney. 1 equency 2.

9

1

=10l |

iy TESLA Control Panel - [Config £
Fle Edt Config Yiew Help

Element Tree
|dentification

= Channel Group 1
Frequency derivec from  [Line #1:va.A Ph vallage =l

= Line #1
B fnalog |
B Estemal [Buts Rate of Change Interval 1.0 T cyeles
T 2 - Cross | | alrm
€ ons Limit] Delay| Enable | Fault | Swing | Log | Motify | o o IPriority| o,
[+ e Fi

High Magrituice 0 [Hz 0 sec hal |23
Low Magnitude 0 |Hz 0 sec |1 =
Hegative Rate of Change |0 |Hz |0 |sec I
Posilive Rete of Change |0 |Hz |0 |sec 1

TESLA Frecuency Measurement Canfiguration

171<1x1
1,

RURRRY
1 1=I=T

TESLA Control Panel Current JED: TESLA Derma Unit [Connected A

Figure 8.19: Frequency Channel Configuration Screen

¢ Frequency Channel Settings
Frequency derived Identifies the analog input channel on which to measure frequency. A
from voltage channel is recommended for best results.
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8 Configuring the Recorder

Frequency Channel Settings

N
@Q’é\

Trigger Settings

Rate of Change Specifies the period of time over which both positive and negative rate

Interval of change is measured. 0.5 to 8.0 cycles.

Limit Specifies the trigger levels for the magnitude triggers_and the magni-
tude portion of the rate for the rate of change trigg eriod por-
tion of the rate is specified by the Rate of Change al
The high magnitude limit is 7/6 x nominal freque | agnitude
limit is 5/6 x nominal frequency.

Delay Specifies how long the trigger condition
ger is declared. 0 to 1,200 seconds in h

Trigger Actions

Enable Enables or disables the associated trigger. A trigger can be disabled
without altering the rest of itsyse

Fault ding when triggered.

Swing recording when triggered.

e enabled, the recorder will attempt to cre-

Log vent Log when triggered.

Notify ecordBase Central Station when triggered. Can be
used de area swing recordings and/or automated record
trans

Cross Trigger & ates the cross-trigger contact (#4) to trigger another device.

v
Priority pecifies the priority to be assigned to records created by this trigger.
heypriority is used to determine Central Station notification.
3 (3 is the highest priority). (“Notify” on page 7-13).

Alarm Contac Specifies a rear panel contact to be closed when triggered. Contacts
are closed momentarily for one second. Contact assignment is not
exclusive, allowing multiple triggers to activate the same contact.

S 9 ple trigg
Available contacts: 2, 3, 5, 6, 7 or 8 on a 36 channel model and 2 or 3
on an 18 channel model. Contacts 1 and 4 are reserved for Recorder
Functional and Cross-Trigger respectively. Contacts assigned for stor-
age alarms (“Storage Alarms” on page 8-7) will not be available for
use here.

D01721R02.30
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8 Configuring the Recorder

Logic Functions

Description

Input

Calculation

Triggers

Recording

Number of Channels

Logic Functions are boolean logic statements that can be applied to External
Input Channels and trigger detectors from other channels. You can choos
to 5 inputs, each of which may be inverted, and specify a chain of logic oper-

ations to be performed on each. s
Up to 5 inputs. Each can be an External Input Channel or the ofit atrigger
detector from any channel, including other Logic Functio 1 er Index-

es.
Boolean logic is applied to each input in successib@

Q

Active state
Inactive state

Logic Functions are not recorded.

30 Logic Functions are available.

Types Logic \
Notes The output of the Logic funcﬁs available to the metering display, SCADA
and the long term trendim n.
Settings ‘
1}, TESLA 3000 Control Panel - [Config Edit] o x|
Fle Edt Config Yew Help =
RS TESLA, Lagic Function Configuration
| dentfication
Eicraraitiogs Type Description Logic Function Index
ElLins #1 agic: elaye -
Lt 1 ILlnE #1:ELBRHR1_a jMOIW A Delay Module:
HOIY Assert| 1667 |ms
it 2 [<unassigneds - —:I- A
i I : J Deassert | 1667 ms
HOINY
InpLt 3'|=unass\gr|ed} j—:l_ A
InpLt 4 |<unass\gned> jmowv—zl_ a
InpLt 5.|=unass\gned> lemmv_: Delay 4 Output
Actions,
Label | Enable | Fautt | swing | Log ‘ lotify ﬁ'i;::r Priority :::"t;"ﬂ
e e (= Y 2 [z B ™
IMACTIVE State | CLOSED [ I =i i [ = 1 [-
Showe Channe! Tree Hicle: Tree S Primety Units: SaveiClose
| | | |
Main Meny Records ConfigEdt | ConligMu |
TESLA 3000 Control Ranel [Current TED: TESLA 3000 Dema [Connected 4
Figure 8.20: Logic Function Configuration
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8 Configuring the Recorder

Logic Function Settings

Element Identifies the group to which this channel belongs. The Element forms
the first part of the channel name. The Element is selected when the
channel is created and is fixed once assigned when you are working
in the Element Tree view.

Description Optional field (12 characters). Provides an additionalidescription of

the channel that forms part of the channel name:“Use ifElement
Name and channel Type do not sufficiently identify theychannel.
(“Channel Grouping and Naming” on page 8-8).

Logic Function
Index

Identifies the logic funtion.You can select'any available function; the
only restriction is that nested logic functions require the input logic to
have a lower Logic Function Index. If theyonly option is “undefined”,
you have already used all available channels.

Inputs 1-5

Selects the source of the input stateyfor each stage of the boolean cal-
culation. External Input Channels;, trigger detectors from other chan-
nels and previouslyAdefined Kogi¢ Functions are available.

Inversion Blocks

Allows the input state'te bejinverted. Click to activate and move
mouse to seleCtioption before releasing.

Logic Gates NOT, AND,'NAND,OR, NOR, Exclusive OR, and Exclusive NOR.
Click to activatejiscroll'window to display, click icon to select

Delay Module Assert: delay§jthe output for the specified time.
Deassgertilocksin the output state for the specified time.
0 to 1,200 seconds in half-cycle increments.

Trigger Action

Enable Enables or disables the associated trigger. A trigger can be disabled
without altering the rest of its settings.

Fault Initiates a fault (high speed) recording when triggered.

Swing Initiates a swing (low speed) recording when triggered.
If both Fault and Swing are enabled, the recorder will attempt to cre-
ate a combined record.

Log Logs a message in the Event Log when triggered.

Notify. Contacts the RecordBase Central Station when triggered. Can be
used to initiate wide area swing recordings and/or automated record
transfer (“Notify” on page 7-13.)

Cross Trigger Activates the cross-trigger contact (#4) to trigger another device.

Priority Specifies the priority to be assigned to records created by this trigger.

The priority is used to determine Central Station notification.
1 - 3 (3 is the highest priority). (“Notify” on page 7-13).

Alarm Contact

Specifies a rear panel contact to be closed when triggered. Contacts
are closed momentarily for one second. Contact assignment is not
exclusive, allowing multiple triggers to activate the same contact.
Available contacts: 2, 3, 5, 6, 7 or 8 on a 36 channel model and 2 or 3
on an 18 channel model. Contacts 1 and 4 are reserved for Recorder
Functional and Cross-Trigger respectively. Contacts assigned for stor-
age alarms (“Storage Alarms” on page 8-7) will not be available for
use here.

D01721R02.30
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Fault Locator Functions

Description

Input

Calculation

Triggers

Recording

Number of Channels
Types

Notes

Fault Locator Functions produce distance-to-fault informations based on the
impedance measured on the specified voltage and current channels. The infon<
mation is logged and available through SCADA.

Initiating Event: any External Input Channel or trigger detector ftom any other
channel or function.

Voltage Channels: must be Analog Input Channels monitoring veltage.

Current Channels: can be Analog Input Channels or Summagion Channels
monitoring current.

The correct phases must be selected to achieve the desited results.

In most cases, the Initiating Event input should be delayed by 1.5 cy-
cles to obtain accurate fault location inforgation. The delay can be
set in the source detector or a Logic#unction can be used as an in-
termediary to insert the delay.

When a user-configurable eventfeecursythe Tault locator assesses the distance
to fault using the user-supplied Lingparameters. If one or more of the imped-
ances is consistent with a faultion,theline, fault identification (e.g. B-G) and
location information is generated in‘the form of an event message.

N/A

Fault Locator Fulictions are not recorded.
10 Fault Locator Bunctions are available.
FLoc

Wheén a Eault Locator Function is triggered, it writes a message into the Event
Logddentifying the time, the Element, the faulted type (e.g. A-B, B-G...) and

the“distance to fault.

Theyutput of the Fault Locator Function is available through SCADA. It can-
notgbe metered or trended.

8-38
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8 Configuring the Recorder

Settings

TEZLA Fault Locator Configuration

Element Type De=cription

Fault Locstor Inde

Elementl :FLoc: I |1

Initiating Event IEIemenﬂ Sbctst Wi _1[Sweell]

Phage & Wolts |E|ement1 Svertst el 1

L4 L4

Fhaze B Yolts |E|ement1 Svbtst Wbl

Fhaze C Yolts IEIemenﬂ Svetst wed

“|L“

Phasze & Amps Iqunassignedb

Phaze B Amps= Iqunassignedb

Phasze C Amps Iqunassignedb

L L L

Pos Sequence Impedance |0 0

Fero Sequence mpedance

Figure 8.21: Fault Locator

Element

Pri. ohms
+j I':' Pri. ahms=
Line Le fam -

onfiguration

ult Locator Function Settings

dentifies the group to which this channel belongs. The Element forms
the first part of the channel name. The Element is selected when the
channel is created and is fixed once assigned when you are working
in the Element Tree view.

Descripti

Optional field (12 characters). Provides an additional description of
the channel that forms part of the channel name. Use if Element
Name and channel Type do not sufficiently identify the channel. (Ref:
“Channel Grouping and Naming” on page 8-8).

It Locator Index

Identifies the Fault Location function. You can select any available
function. If the only option is “undefined”, you have already used all
available channels.

Initiating Event

Any External Input Channel or trigger detector from any other channel
or function. Note that the initiating Event typically requires a 1.5 cycle
delay to obtain accurate fault location information.

D01721R02.30
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Power Factor Functions

Description

Input

Calculation

Triggers

Recording
Number of Channels
Types

Notes

Settings

Power Factor Functions monitor the real and reactive power values calc@
by a Watts/Vars Channel and trigger depending on total power level. Indu
power factor is defined as a situation where the calculated reactive power is
positive. Capacitive power factor is defined as a situation where the reagtive

power is negative. %

The Power Factor Detector monitors the watts, vars, a mps values
computed by its input channel and operates when th ctor is less than
auser-specified threshold. Separate detectors allow,sepatate thresholds for lag-

ging (inductive) and leading (capacitive) powersfac o reduce the inci-
dence of nuisance operations, you may specify a imum volt-amps setting.

Inductive power factor — Low magnitud

Capacitive power factor— Low mag e

To prevent multiple triggers on thresh ditions, the power factor triggers

have a fixed hysteresis of 0.0&

Power Factor Functions are Q ed.
a

ilable.

A previously-defined Watts/Vars Channel.

18 Power Factor Functiofns
PF

Power factor readingstare available to the metering display, SCADA and the
long term trendi ction.

i}y TESLA Control Panel - [Config Edit]

TESLA Powver Factor Detector Configurstion

Detector operates when measured power factor becomes less
than setting, provided total power exceeds "Disable” threshold

Element Dezcrigtion PF Detector Index
Line 200 F | E =l

WisttzAfars function to mon’rtoriLine 200N j

Dizahle detector it WA less than I 0 Wi

= PF Functions

@ e
Channel Group 2
Meter Groups Limit| ‘ ‘ ‘ ‘
Indudi.v.e il [1 S - 0 0 0 o 1 |-
Capacitive|0 |1 =C 0 0 0 0 IO 1 |--

Alarm
Contact|

Cross

Delay| Enable| Fault |Swing| Log |Hetify| Priority|

Trigger

| Showy Channel TreeI Hide Tree | Shiowe Primary Unit= |

ain Menu Config Edit |

Dare. |Current IED: € |Not Cornected 7

Figure 8.22: Power Factor Function Configuration
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8 Configuring the Recorder

Power Factor Function Settings

Element Identifies the group to which this channel belongs. The Element forms
the first part of the channel name. The Element is selected when the
channel is created and is fixed once assigned when you are working
in the Element Tree view.

Description Optional field (12 characters). Provides an additionalidescription of

the channel that forms part of the channel name:“Use ifElement
Name and channel Type do not sufficiently identify theychannel.
(“Channel Grouping and Naming” on page 8-8).

PF Detector Index

Identifies the Power Factor funtion.You camyseleeét any available fun-
tion. If the only option is “undefined” gyou haveyalready used all availa-
ble channels.

Watts/Vars function
to monitor

Specifies which Watts/Vars chdnnel to Use as input. Must be previ-
ously defined.

Trigger Settings

Disable detector if

Allows the trigger to beisupervised by a minimum VA level. Can be set

VA less than in primary or secondary ‘units.

Limit Power factortriggerievel. 0 to 1 in 0.001 increments.

Delay Requires the element to be energized before an active state is deter-
mined. Settable,from 1 to 10,000 seconds in 1 second increments.

Trigger Action

Enable Enables or disables the associated trigger. A trigger can be disabled
without altering the rest of its settings.

Fault Initiates a fault (high speed) recording when triggered.

Swing Initiates a swing (low speed) recording when triggered.
If both Fault and Swing are enabled, the recorder will attempt to cre-
ate a combined record.

Log Logs a message in the Event Log when triggered.

Notify. Contacts the RecordBase Central Station when triggered. Can be
used to initiate wide area swing recordings and/or automated record
transfer (“Notify” on page 7-13).

Cross Trigger Activates the cross-trigger contact (#4) to trigger another device.

Priority Specifies the priority to be assigned to records created by this trigger.

The priority is used to determine Central Station notification.
1 - 3 (3 is the highest priority). (“Notify” on page 7-13).

Alarm Contact

Specifies a rear panel contact to be closed when triggered. Contacts
are closed momentarily for one second. Contact assignment is not
exclusive, allowing multiple triggers to activate the same contact.
Available contacts: 2, 3, 5, 6, 7 or 8 on a 36 channel model and 2 or 3
on an 18 channel model. Contacts 1 and 4 are reserved for Recorder
Functional and Cross-Trigger respectively. Contacts assigned for stor-
age alarms (“Storage Alarms” on page 8-7) will not be available for
use here.
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Meter Groups

i}, TESLA Control Panel - [Contig Edit]

File Config Yiew Help
Element Tree
Select & metered oquantity -
& Channel Group 1 ;rtﬂorql:geat;;;raozfl‘;t:;;g:::g TESLA Meter Group Definition .
g Elementl the Meter Group Definition. Mame:  1-Analogs
El‘f'l}a'”g'”"“'s == Channel Group 1 [
VZ - ® Elemert R 1 |Elementt 1 Mag et
Ve El-m Analog Inputs Fow 2 |Element1:y 2Mag 1 Vadng
H s [H-m a Row 3 |Flementt:iMag |Eleme; Mz
i Wi Rowi 4 |Element!. ZMag 24 it
i e W Row 5 |Elemertl: ZAng. Z4 Ele LG
o la Rowd 6 |Flementt Wiatts:va & Elément ng
1 Summations 1] Rowi 7 |Elemert]:vars: va & ment{ilahiag
# Sequence Functions I Row & [Elementl: Wi & “ladng
B st et In Row 9| Elemert!:PF: aph Element-lhag
&2l WD“ Alars Funch -m Summations Rovv 10| Elemert1: 4 sumbiac vV ze, ertt:lhAng
& aHsivars Funetens = Sequence Functions {Row 11 |Element: Y sumang vV zero Element :lchiz
o Lagio Functions [ m Impedance Functions | Reow 12| <unassigned- i -
4 ::‘:“;t L”Tam [m WattsiVars Function: [Row 13 | sunessigned= Element:inhag
- Fra ua:::c e ® Logic Functions Row 14 | <unassigneds, Element-nang
E Mel;ﬁmu"s -m PF Functions RO 15 | <unassigned> unassigned>
o : ¥ Fraquency Reeowv 16 | =unassi unassigned=
"1-Digita§ R 17 | = e =unassigneds
. Row 18 | <unassicne: =unassigneds
2-Analog: I I
Trend : ﬂ
Shove Channel Tree Hicle Tree SR TEr TS Cloge
| |z | |
I ain Meri Config Edit Records Tre | Metering | Litilities: |
TESLa Control Panel, ent [ED: TESLA VB4 \Connected A
Figure 8.23: Meter Group Configur creen
A Meter Group is a coll of¥measured and calculated values that are pre-
sented as a group by.the Panel’s Metering function. Metering Groups
are referred to by, speeified name, and the name of the Metering Group
appears on the t e Metering display.
There are two u tering groups and ten user-defined groups for a total
of twelve metefi ups.
The Meterin! y has fixed displays for analog and external input chan-

nels. Yo@ additional displays containing any set of channels, orga-
sh.

nizéd as you
1 &;\e a meter group, right-click on the Meter Groups entry in the Con-

ation menu.

Q&ct Add Meter Group. A New Meter Group line appears, and the New

eter Group text is selected.
ype the Meter Group name, then Enter. The text you type replaces the New
Meter Group text.

\ 4 In the meter group screen, you can place any defined channel in any cell.
The resultant meter group display will show the desired channels in the
specified place on the screen.

r's Phase angle readings displayed in meter groups are based on the
configured Phase Angle Reference Channel “Phase Angle Refer-
ence Channel” on page 8-11.
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Trend Logging

i}, TESLA Contral Panel - [Config Edit]

Fil= Config “iew Help
Select & quartity TESLA Trend Definition
El Channel Group 1 :r?;";: tﬁz :’:LDW Scan Interval: Alarm Contact .
ZElement! apmmf‘m Hace &0 seconds
B Analog Inputs the Trand Defintion
“Wa
b | -
W Riow 1 | Element!:vsumhtac: vzer Damped ‘Elem ‘A amped
; la Riowe 2 | Elementt:vsumdbnevzer |Damped ‘Elemem h Damped
sl [H-m Wa Row 3 |Element iattsv.a & Damped a Damped
I ~m Wb Row 4 |Elementt:Vars v A Damped |em: ar Damped
In Vo Rew & | Element] i va & Damped || Elerlnt: Damped
B Summations la Row 6 |Element!:v1hag Damped Elgment1:vhdng Damped
Sequence Functions 1] Row 7 |Element!: v 2hag Dai El THD Damped
E Impedance Functions ; Iz Fow & | Elzment!:vihag Diampe ement]:YhHar Dampedd
[/ atts\ars Functions = n Row 8 |Elementd: Ihiag 24, amped it VehEg Damped
B Logic Functions = Summations Row 10 | Elementt: Zang 74 o et VeAny Damped
I Fault Locators = Seguence Functions  [Row 11 | <unessigned= Ement! Ve THD Damped
I PF Functions --- Impedance Functions  |Row 12 =UnEssignecs Element!:cHar Damped
* Frequency Eh-m attsivars Functions [Rew 13 | <unassioneds, Element!:lahlag Damped
=l Meter Groups s 4T+ Freguency Riow 14 | =urassigneds | Element?:latng Damped
- Tnalogs Row 15 | <uniassi Element:laTHD Dampec!
1-Digitals Riow 16 | =Lina: Element?:laHar Damped
'TZ-f;nalogs 1 | ¥ [Few 17 | cunegione | Element:lhag Damped | v |
Showy Channel Tree Hide Tree A P R Close
[sommatn] i | |
I ain Menu Canfig Edit I Records | Trel Evw tetering | Utilities |
TESLA Cantrol Panel TESLA WEd |Connected A
Figure 8.24: Trend Log Configur,
The TESLA recorder can iodic measurements over an extended period
of time. Up to 60 values €a gged at intervals ranging from 10 seconds to
one hour.
All recorder ch: nd calculated values are available for trending. Event
messages can ored in the trend log, allowing them to be saved from
the normal circularfeyerwrite of the Event Log.
The trend lo lates data for up to 90 days. When it is full, it can either
be setto m Ily overwrite the oldest data or to stop logging. A "near full’
alarm tionis available. The accumulation settings are defined in the re-

cor es menu (see “Recording Control Settings” on page 7-6).
figure trend logging select either New Trend from the Config menu or
d from the right-click context menu in either the Channel Tree or El-
ree.

@Scan Interval determines the frequency of data logging. It can be set from
10 seconds to 3,600 seconds (one hour).

\@Choose channels to be trended by clicking on one of the (larger) spaces in the

trend grid. Clicking on the arrow that appears, lists all the available channels

in the list box that appears adjacent to the space you originally clicked. Alter-
natively, use the selection tree that appears to the immediate left of the trend
grid. Use the tree’s expansion buttons to locate the desired channel, then drag
and drop your selection on the grid.
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8 Configuring the Recorder

You can control how the data is accumulated between logged values for eac

trended value. The Process Options are as follows:
Trend Accumulation Modes: 0
Damped (default) Logs a value representative of the measurements during the inter-
val.

Undamped Logs the last value measured during the interval

Avg Logs the average measured value over the inte

Min Logs the minimum measured value over @
he

Max Logs the maximum measured vallé' arval.
You can record the same channel with more t cess Option, but you

can not record the same channel with the sa rocess Option more than once.

When you have defined a trending proces ngsterm event log is started au-
tomatically.

If you wish to have the long-term ev thout trending any data, define

a trend without any channels in 4 ily limit of 1000 events can be stored in

the trend log. \

>
N
NI

L 4

Q
o
&

L 4
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Printing

Printing a
Configuration

Printing a SCADA
Address List

¥ TESLA Control Panel - [Config Edit] [_[=51=]

3 MestPage | Fieubioe | Teereee | Zecnln | Zeombw | Clese |

Configuration Listing for TESLA Unit 1, fle "sWProgram Filesiaptidatal] ESLA Unit 11ConfigsiConfigD emo tis”

Identification

IED Mame Settings File  Settinos Date Settings Version
TESLA Unit 1 ConfigDeme 99 Feh 11100740 4

Device Serial Mumber Number of Banks  System Frequency
TESLA-2000-991110-05 2 &0

Commerts

Deme configuration file

Recording Limits \
Extemal Inputs Chatter Windows  EI Ghatter Recovery Time  Detector Chatter window  Det Chatter Recoverf{Time
o023 0025 01 aA

Channel Group 1
Elements

Element  Anslogs  Digitele  Summstions  Sequence  Impedsnce  Wattsiars  Logics | Fauft Loc
B2R & 4 2 2 1 2 o
B2R:Wa

Element  Type Desc  Channel  Moduls
B2R wa 1 ACEI IR

Unit Scale Scale Factor Angle Offsst Rate of Change Interval HarmoniciMumber
o AR B3 % Pri= 63 % Sec o 20 2
Limit  Delay  Enable  Faut  Swaing  Log Moty Priority  Alarm Cortact
High Magnitude 80 o 1 -
Leroe Magnitude 10

T

a

a
Megsative Rate of Chanoae -04 2
Positive Rate of Change 0.4 El
1

1

=1
coooo-
coooo

a
o
o
a
a

Sinoile Harmonic 10
Total Harmonic Distortion 20

|

it 1 |Connected

Figure 8.25: Print a Configuration

Generate a Configuration prinm' e by selecting Print Settings from the
File menu. The printed output fol the same general layout as the Element
Tree. Where applicable, the scttings are given in secondary units. The excep-
tion is the Fault Locatiod p ers which are given in primary units.

=5

You can preview t tput by selecting Print Preview from the File

menu.

Print Config (\

MODBUS

also available under the Config menu.

ess equivalents shows all of the functions defined in the

ings item from the File menu generates a listing that is config-
urable—IiSting the full function names in Element-Function-Description for-
with the equivalent MODBUS addresses.

a
0
the/File menu.

0&1 preview the printed output by selecting Print MODBUS Preview from

Print MODBUS function is also available under the Config menu.

(see “DNP3 Reference” in Appendix E) Selecting the Print DNP settings item

\QDNP
% The DNP point list shows all of the functions defined in the TESLA recorder,

from the File menu generates a listing that is configurable—Ilisting the full
function names in Element-Function-Description format along with the equiv-
alent DNP points.

You can preview the printed output by selecting Print DNP Preview from the
File menu.

Print DNP function is also available under the Config menu.

D01721R02.30
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9 Record and Log Management

Records

Record Lists

Record Filter

%

ummary

The Record management services are available from the Records tab, aceessi-
ble from the Main Menu.

44 TESLA Control Panel - [Records]
Fie Trigger Yew Help

Fecord Fiter [V Get Remote Summaries

Tl Iv GetRemate Events
™ Autopoll ™ Aot

- Record Summary
Latest 25 Records Record Name:
Record Type:

Recard Wetsion, 10

= 0nlED - Unit ID: DV 36 channel
R DV 36 channel-2003-01-27-09:06:01 | Trigger Time (Local) Mon Jan 27 2

Graph

-03: Get from IED
{2 DV 36 channel-2003-01-27-09:03:28. 03

{2 DV 36 channel-2003-01-27-09:01:35, | St and Delete 03
& DV 36 channel-2003-01-27-03:01:26, ™MD 04

Element
— Element 1:FF Ind Level
— Element 1:FF Ind Level
—— Element 1:FF Ind Level
—— Element 1:FF Ind Level

DV 36 channel-2003-01-27-09:01:23.
% DV 36 channel-2003-01-27-08:59:32 e e = Element 1:EE Ind Level
:32. 07 857 — Element 1:FF Ind Level
[ DV 36 channel-2003-01-27-08:59:17. — 08 090 — Elsment 1:FF Ind Level
ES DV 36 channel-2003-01-27-08:59:12. —I-

[ D¥ 36 channel-2003-01-27-08:57:20.
-z DY 36 channel-2003-01-27-08:57:09.
- & DV 36 channel-2003-01-27-08:56:58.

& DV 36 channel-2003-01-27-08:54:52.

Kl

Recordings on [ED

Tngger[auhl mggargwmgl Trigger Both | 100% Close: |

Main Meru Rocods | Trends | Utiites Canig Edit

TESLA Control Panel [Connected 4

Figure 9.1: Record Listing

The left side of ords tab shows lists of records for the current IED or-
ganized by da anding a date entry shows On [ED and Local headings.
Records present > recorder are shown under the On [ED heading.
Records tha een previously transferred to TESLA Control Panel are

cal heading. Records on the IED that have not been trans-
anel are shown in bold-face. If working offline, only local

ist of records displayed is controlled by the Record Filter control. The fil-
plies to both On IED and Local record lists. The time taken to access the

ry can be controlled by selecting an appropriate number of records in

ir
he/Record Filter.

Note that if additional recordings are created through the Trigger Fault, Trig-
ger Swing or Trigger Both buttons, these new records do not displace the ear-
liest fetch/displayed file records in the tree.

Record timestamps are received from the recorder are in UTC and
are converted to local time using the Time Zone and Daylight Saving
settings of the computer running TESLA Control Panel

The right side of the Records tab shows summary information on the selected
record. The summary includes the list of events which occurred during the
time-span of the record from the recorder’s event log.

D01721R02.30
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9 Record and Log Management

Fetch Remote
Summaries/Fetch
Remote Events

Autopoll/Autoprint

Graph

Get from IED

Get from IED and
Delete

Save As

Export

Delete

Rename

For cooperative group records, the event list cannot be displayed until the
records have been transferred to TESLA Control Panel and combined.

When both Fetch Remote Summaries and Fetch Remote Event options are
checked, Control Panel accesses and displays the corresponding recording in-
formation in the Record Summary and Events sections of the right-hand pane.
You may eliminate the delay involved in accessing this information by dis-
abling the corresponding check-boxes.

When Autopollis checked, Control Panel will periodicallys(default 60 seconds)
poll the connected TESLA recorder for new record filgs andiautomatically
transfer them to the local computer. Newest recordswill be fransferred first,
and only one new record will be transferred at each pollzChecking Autoprint
will cause each transferred (via Autopoll) record filedo be automatically print-
ed on the default Windows printer using RecordGraph’s default template.

Note that the Autopoll and Autoprint statesare nog persistent; if Control Panel
is disconnected from the recorder, both Autgpolland Autoprint become un-
checked.

Records can be viewed with RéeerdGraph, ERLPhase’s interactive graphing
software. To launch RecordGtaph, select one or more local records and select
the Graph button.

Selecting a recorder file ynder O IED and then selecting the Get from IED
button causes a record file on the IED to be transferred from the recorder to
your local computer. Morethan one file can be transferred at the time using
Windows file seleetion function (Control/Shift + lefi-click). This action will
not delete the reeordon the IED.

The Get From IEDhand Delete button erases the records on the recorder after
they havegoeen transferred to Control Panel and verified.

When connectgd to a cooperative group, Get From IED automatically transfers
the cortesponding record from each group member and combines them into a
single group record (“Record Export Utility” on page 12-1).

Seleeting a local record and selecting the Save As button copies a record to a
spegified file. The .tlr file suffix should be retained.

Selecting a local record and selecting the Export button launches the Export
Utility. Records can be exported in common formats such as COMTRADE for
use in other software or playback, for details see 12 Record Export Utility on
page 12-1.

The Delete button can be used to delete records on the IED or locally. More
than one file can be deleted at a time using Windows file selection functions
(Ctrl/Shift + left-click).

Select Rename to allow a local record file to be renamed. Records on the re-
corder cannot be renamed.

9-2
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9 Record and Log Management

Refresh

Trigger Fault/Swing/
Both g

Recordings Stored

File>Select Remote

Selecting Refresh updates the Recordings screen. It checks the local directo
and the remote IED (if connected) for new and stored files, updates Contr
Panel’s records database and refreshes the screen.

The recorder can be manually triggered to generate different types of records.
Trigger Fault creates a high speed transient recording. Trigger Swing cseates
a low speed swing recording. Trigger Both creates a combined record.

Note the Swing records may take up to 15 minutes to genera ding on
the recorder’s settings. \

Shows the number of records stored on the recorder an@tage of record-
ing space used. ;

This function is available through the On IED
your TESLA, this function selects all of the
record list that have not yet been transferre
You may then perform whatever comma
such as a Get from IED or a Get an

ou are online with
files displayed in the
local Recordings directory.
opriate for the selection set,
IED Command.

D01721R02.30
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9 Record and Log Management

Trend Log

Range of Dates

Trended Channel

Trend Summary

Events ¢

The trend manager services are available from the Trend item, accessible from
the Main Menu.

"‘ﬂ._‘.TESLA Control Panel - [Trends] =] 3]
Fle Edt Wew Help ’
Range of Dates for - Trend Summary
Trends and Events: Local Files: 0 bytes
Fram | 2M1/2003 j Remate Files: 2204 bytes
Tranzfer. 2204 bytes
To: | 2A46003 j Trend Status. ACTIVE
Trended Channels: et
. 2003-02-11 11
- FrequencyZ[lIndamped] %ggg:gg:ﬂ ﬂ
[ Element 1 2003-02-11 11
2003-02-11 13
2003-02-11 13
2003-02-11 13
2003-02-13 12
2003-02-13 12
2003-02-13 12
2003-02-13 12:2 —— Manual
o
»
I Get | GetiDelete | Graph | Delete Print Events Close |
tain tenu Records Trends
TESLA Control Panel |Connected v
Figure 9.2: Trend Listing
Set the time rang y 1 o date control boxes, From and To. The initial

yus three days. When you change these settings, the re-
updates to show data pertinent to your chosen period. If
SLA, both local and remote data are combined in the
tree; otherwise, isplay shows only data resident on your local computer.

side of the screen shows the channel names of the trended

The treefon th
datd’ayai or the period you have selected. You may select any number of
ch &m the tree for further operations.

ectimore than one channel by using the Ctrl and Shift keys in conjunction
1 use clicks and arrow keys.

the files you have selected. Local Files indicates the amount of space used by
the selected trend files on your local computer. Remote Files indicates the
amount of space used by the selected trend files on the IED. Transfer refers to
files that are on the IED, but not on your local computer, and represents the to-
tal amount of bytes in stored trend files that would be transferred before further
processing takes place.

@Q Trend Summary section of the screen shows statistical information about

The Events section of the display shows all the events recorded during the pe-
riod of interest set with the range of dates

TESLA 3000 User Manual D01721R02.30



9 Record and Log Management

Get, Get/Delete

Graph

Delete

Get Events

Today’s Trends

Print Events

When you click Get all of the trends not previously transferred are transferre
to your computer. If you select Get/Delete, all files successfully transferr
from the IED will also be deleted from the IED.

The trend data selected in the Trended Channels list is viewed with Record-
Graph, ERLPhase’s interactive graphing software, for details see 11 GraRhing

Records on page 11-1. Any selected trend data not already in your computer is
transferred prior to graphing. 6

puter. If you are currently connected, you have the opti oving the data
on the IED files as well.

The trend data selected in the Trend Channel list is remQNn your com-

Each time you change the Range of Dates, the list 0 s on the right side of
the screen is updated. If you are not interested in this,action, remove the check
mark from the checkbox.

If the Range of Dates includes data
the data may not be in a form suitabl
checkbox is selected, Control P end a request to the IED to convert
the most recent data so that it ransferred. The time that this takes may
be significant, and if you do ve aneed for this data, the feature may be
disabled by removing the ¢ mark from the check box.

The list of events in the %ortion of your screen is printed.

ti tly being recorded, some of
fer to Control Panel. If this

L 4

Q
o
&

L 4
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9 Record and Log Management

Event Log

Circular Storage

Event Messages

The event log services are available from the Events tab, accessible fromfthe
Main Menu.

%l TESLA Control Panel - [Events] =
Fle Edi Yew Help ’
TIME EVENT
z001May04 14:14:12.182 Elementl:Watts:VA A Low Magl L
2001May04 14: . Elementl:Ia Neg. ROC
3 Elementl:Ib Neg. ROC
Elenentl:Ia Low Mag.
Z001May04d 14: Elenentl:Ib Low Mag.

z001May04 Elementl:Ic Low Mag.
2001May0a 12,184 Elenentl:Va Neg. ROC
2001May04 14:14:12.184 Elementl:Vh Neg. ROC
2001May04 12,184 Elenentl:Ve Neg. ROC
2001May0a 12.184 Elementl:Ic Neg. ROC
2001May04 14:14:12.184 Elementl:Va Low Mag.
2001May0q Elementl: Vb Low Mag.
2001May04 Elenentl:Ve low Mag.
2001Hay04 14: Elementl: Vb High Mag.
Zz001May04 05.017 Elementl:Vars:Vi i Low Mag.
20011av04 Elementl:Vars:VA A& Low Mag,
2001May04a 14:
2001May04
2001May0q

Elementl:Vars:vA A Low Mag.
Elementl:Vc High Mag.
26,892 Elementl:Watts:VA A High Hagl
2001Hayna 14: Elementl:Watts:VA A Low Magl
2001Hay0a 25.834 Elementl:Vo Low Mag.
z001Maynd 25.634 Elementl:Va Low Mag.
2001May04 14:04:36.326 Elenentl:Vh Low Hag.

[

&

| Erase Rehiesh Piint
ManMeru | CorfigEdi | Records | Trends

TESLA Cortrol Panel,

Figure 9.3: Event Log Display
The recorder maintains a log 6f¢imesstamped events. Event messages can be
produced by any of the recorder ctors if configured to do so.

y 3}
VQ pe viewed in the Record Summary and
la

Event messagesse

Trend Summa @

v
The Event Log steresp to 250 events with automatic overwrite of the oldest
event. For gr event storage, or to prevent automatic overwrite, the record-
er’s trendin%n can also be used to store event messages.
The‘;ext@vem message is derived from the configuration of the detector

that N it.
neral format for event message is:

e ElementName.Type.Description Detector State

ElementName is the user-assigned name of the element associated with this
channel

* ChannelType describes the member of the element or the type of channel
which the detector is monitoring

» Description is user-assigned text available to further identify the detector
* Detector is the type of detector

* State indicates whether the detector is picking up or dropping out. In the
case of external inputs this text is user-assigned to accommodate different
external devices.

TESLA 3000 User Manual D01721R02.30



9 Record and Log Management

Example of an event message from an External Input detector
2005 Jan 12 20:44:33.672 Line #1.E1.BRKRI-a open
Example of an event message from a high analog level detector: O

2005 Jan 12 20:44:33.650 Line #1.Va.High Mag active

Printing Event Log You may print or copy to clipboard all the events that are in the Event [%g.
Right-click or choose from the menu bar to print event logs W@nnected to

the IED. \
Controls The event display is a static snapshot of the contents ofithe'event log.

Y ou can use the buttons at the bottom or a right-clic
In addition, print commands are available under the
mand is available under the Edit menu, and a refres
der the View menu.

a0 these functions.
enu, a copy com-
and is available un-

Copy Copies the event lis’ r pasting to other programs,

Refresh Updates Evengi i new list from remote IED and updates

Erase Removes al remote IED.

Print (bottom bu only) Prints all the events (up to 250 events) to a local

N
S

L 4

Q
o
&

L 4
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10 Continuous Disturbance Recording

Configuration

Continuous Disturbance Recording (CDR) implemented in the TESLA 3000
recording system allows you to gather power system disturbance data to review
and analyze transmission and generation protection systems. The TESLA@B000
recording system incorporated CDR for NERC standards requitéments, in-
cluding user-selectable recording channels and user-seleétablesecording sam-
ple rate.

NERC Standards:

1 Standard PRC-018-1 — Disturbance Monitoring Equipment Installation and
Data Reporting

2 Standard PRC-002-1 — Define Regional Distagbane€ Monitoring and Re-
porting Requirements

The CDR feature incorporated in the TESEAN 000 Recording System meets
and exceeds the requirements of NERC Standarnds as represented in the follow-
ing table.

The continuous disturbance recétding data retention period depends on the
number of selected channels and omthe selected sample rate. Estimated con-
tinuous disturbance recordingdata retention periods (in days) for various com-
binations of channel number$and the'sampling rates are shown in Figure 10.2:
Configuring Continuous Disturbance Recording on page 10-2.

The general configuration screen is reached from the Configuration branch in
the main screen; the main Continuous Recording screen is reached from the
Continuous Recotding branch, see Figure 10.1: Main Screen showing the
Continuous Recording,Branch on page 10-1.

", TESLA 3000 Control Panel - [Main Menu]
File Wiew Help,

~loj x|

—Select [ED

5Q ! 73000 Internet Demo =l Connect
@ ontin NE@E ecording

W Buvents Edit

| l - THgheiing

| QUL _ Deete |
| 4 Eonfiguration Al Blewy

| Exit |

Main Menu I

TESLA 3000 Control Pane! |Current IED: T3000 Internet Deme Mot Connected 2

Figure 10.1: Main Screen showing the Continuous Recording Branch

Selecting Configuration from the main menu of the TESLA Control Panel
shows a configuration view. If the Continuous Disturbance Recording is not
configured, right-click and select Continuous Disturbance Recording to dis-
play the continuous disturbance recording channel configuration view.

D01721R02.30
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10 Continuous Disturbance Recording

CDR Sampling

Rates

Number

N

Continuous
Disturbance
Recording Channels

TESLA 3000 Control Panel - [Config Edit] =lol =]
File Edit Config Yew Help
Element Tree
Tdentiioation r~Continuous Disturbance Recording (CDR)
= Charrel Group 1 S e Hefe I Records / second f channel
| COR 32 el |l = [RMS zamples [/ zecond fchannel)
Analog Inputs .
. Frequency 1 Estimated Retention Period (days) : 11
* Frequency 2
Meter Groups
Trend A ||Phasor:| Selected Channels
~COR = DR 352 1 COR 32Maal
El-® Analog Inputs 2 CDR 32:Whivh2
et aval o 7 COR 3ZYoved
=t wavad 4 COR 32 Warval
+ Vaval & CDR 32%hivh2
et wavald ] COR 3ZYae
et vavatls B COR 32 Yaa
+ VaValb & CDR 32%hovWh2
et wavalg [ CDR 32 3
et Walal 10 CDR 32:Va:
L4 waasanE L! EP) = T LI
| Shovwe Channel Tree | Hide Tree | Stioww Pritmaty: Units ﬂl
L
bd airy benu Config Edit I
TESLA 3000 Control Panel Current IED: MEI Conngcted 5
Figure 10.2: Configuring Continuous Dist Recording

Select channels from the tree
it on the selected channels gri
channel from the list in the
lected.

Select the continuousidis e recording rate from the Sample Rate list box.
Depending on t frequency, the list box is filled with available sample
rates. Selecting ¢ Is based on the current Sample Rate, displays available

ragging the channel name and dropping
the right hand side or by selecting a
view - a maximum of 36 channels can be se-

data retention p e read-only Estimated retention period (days) display
box.

The foll g
system

\que

Frequency

e shows the available sampling rates at the corresponding
y.

Continuous disturbance recording sample rates (RMS records/
second/channel)

Hz 6 10 12 15 20 30 60

50 Hz 5 - 10 - - 25 50

The number of continuous disturbance recording channels is user-configurable
and limited only by the number of analog inputs available at any given time ac-
cording to the analog input sampling rate as shown above. Only analog input

data and frequency channels are stored; use RecordGraph software for derived

¢ channels, such as watts, vars, etc.
a torage and A 4-gigabyte flash drive is required for continuous disturbance recording to
ion Period work. If TESLA 3000 firmware with continuous disturbance recording support
10-2 TESLA 3000 User Manual D01721R02.30



10 Continuous Disturbance Recording

Continuous
Disturbance

Recording Status

Continuous

Recording Screen

is installed on a unit without the designated continuous disturbance recordin
partition, continuous disturbance recording will be disabled.

Continuous disturbance recording data retention period depends on the m@
of selected channels and on the selected sample rate. Estimated continuous di
turbance recording data retention periods (in days) for various combinations of
channel number and sampling rate are displayed in TESLA Control Panel’s
Configuration screen, for details see Figure 10.2: Configuring

turbance Recording.

After all storage space designated for the continuous recor

sumed, the oldest data is automatically deleted and rele

used to store newly accumulated data. There is no indi
of the continuous disturbance recording data storage spaceprovided.

N

the Continuo

tinuous Dis-

1S con-

rage space is re-

out recycling

The status of continuous disturbance recordin thetime interval for each

unit that has continuous recording data accurulated¥s displayed in TESLA

Control Panel’s Continuous Recording a ities>Recording screens. The

following Status types are possible:
* NOT SUPPORTED: TESLA doe

* NOT CONNECTED: not

« ALARM: CDR stora o) tion

* ACTIVE: CDR active, n i
« DISABLED: CDR is no% ed

In the case of the Al
is logged to the og.

enough storage to support CDR

ontinuous recording, an appropriate message

Selecting the x s Recording branch in the left-hand side tree brings up

g Screen below:

71}, TESLA 3000 Control Panel - [Fontinuous Disturbance Recording] P [ 9 |
Eille  Wew Heln
~Data Summary
Reggard Ma 2003-01-31-15 24 L0O1 He Status: | ACTIVE
2 ortinuous Disturbance Record
Retertion Period From: | 200801281516 To: I 2008017311 6:01
Record Priority: ID
(~Record Retrieval Request
Start Date Length
Bl Local
ear: | 2008 WY Minutes: |1 1-30
- 200801311524 L00 Sreph |
= worth: | 1] il
Save As | Day: |31 1-31
Haour: |15 0-23
Export
;I Mfinute: | 25 0-59
Delete |
Rename | Get Eraze
I Close

Wain Mer ConfigEeit Contruous .

TESLA 3000 Control Panel [Current IED: MERCILE [Cannected

Figure 10.3: Continuous Disturbance Recording Screen
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TESLA 3000 User Manual

10-3



10 Continuous Disturbance Recording

Get Entering appropriate parameters in the Record Retrieval Request sec-
tion and selecting the Get button retrieves and saves a CDR recor
the local disk.
Erase Selecting the Erase button erases all CDR data on the TESLA recoyer.
A confirmation dialog is displayed before this action is carried out.
Record Retrieval Enter year, month, day, hour and minute information rt date
Request Section, and a Length for the requested record. i re pre-
filled with a time that is computed from the To ti the initial

Length value.

Graph Launch RecordGraph with the selected r

Save as Brings up a dialog to save the selecte ord with a new name and/or
location.

Export Brings up the Export utility to exportthe selected record in a different
format.

Delete Deletes the selected e local file system.

Rename Allows the user to renal cord keeping the original file extension.

L 4

N
S

Q
&
&

L 4
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10 Continuous Disturbance Recording

Safe Shutdown
Mode

Handling

Since data is being continuously written to the storage device, it is importan
to follow a safe shutdown procedure. This will ensure data integrity.

A new command Safe Shutdown Mode is added to the maintenance menu and
to the TESLA Control Panel Utilities screen.

"}s TESLA 3000 Control Panel - [Utilities]
File Help

Low Speed Recordings

High Speed Recordings
Trigger Mode: (% Edige!
5760

0z

Sample Rate:

Pre-trigger Time:
10
10

Mormal Record Length;

Maximum Record Lencth;

 Duration
samples [ second Sample Rate:
0-1 seconds Pre-trigger Time:

0.2 - 15 seconds Mormal Record Length:

10 - 30 seconds Mazimum Record Lencth:

60

’—Trend Recordings

Sample Rate: 300

seconds § sample

’7 Sample Rate: 60

Continuous Disturbance Recording (CDR)

Recaordzizecondichannel
(RMS samplesfsecondichannel)

Storangs

Accumulstion hods

CDR: I Recycle vI

High/Low Speed: Im wehien full
Trends: IHecydE vI wvhien full

Status
ACTIVE

Enabled  Contact

r
r

5
-1

] N3 1]

Unit Ieerification )\ Camraunication

Analog Input Calibration )\ Moy )\ Passwords /

Cancel |

SaVE

| Close |

Main benu

TESLA 3000 Control Panel

The comman
el for TESL
the com d

|Current IED: MERC116

‘Connected

utdown Mode is available only at the service access lev-
1 Panel or via Port 1 login for maintenance utilities. When
Shutdown Mode is used, all TESLA 3000 application tasks

are sfopped ensuring all accumulated data are written out to the flash drive, all

ope

M an

losed and the file system status is updated. The front panel Test
larm LEDs start blinking indicating that it is safe to turn off the

& unit stays in the safe shutdown mode for 15 minutes and then is re-
ootéd’automatically. The Event Log will maintain a record of all received

Sa

Shutdown commands.

1l accumulated continuous disturbance recording data is discarded every time

TESLA 3000. Continuous recording configuration includes sample rate, ana-
log input configuration, continuous recording channel selection and order.

Configuratio Qﬁew settings with modified continuous recording configuration are loaded on
Changes

if changes to existing settings are made and user attempts to load them into the

TESLA, the following

dialog will appear:

D01721R02.30
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10 Continuous Disturbance Recording

Warning on CDR data x|

if any of the Following changes are made to the configuration:
1. COR sample rate

2. iCDR. channels

3. Analog Input channel configuration

Do you wish to continue ‘
Cancel | %
Figure 10.5: Utilities Screen showing Safe Shutdown button &

'i ; Existing Continuous Disturbance Recording (CDR) data may be ERASED

X%,
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11 Graphing Records

Getting Started

RecordGraph is a tool used to display and analyze records from ERLPhase re-
lays and recorders. Use it to graphically view the data recordedsduring fault,
swing and trend modes. RecordGraph is integrated with TES rol Panel.

Launch Method 1: Records

$Eg?_'£%roan%pof|rom 1 Open TESLA Control Panel by double-clicking on t A icon on your

Panel desktop. If the application is not installed, install ication and then
proceed.

2 Double-click on the Records item in the tr r select Records and use
the Enter key.

3 Using the Records tab, select a local réc m the tree list.
Click the Graph button.

Double-click Records
or use Enter key.

i}y TESLA Control Panel - [Main Menu]
e Wisw Help

~=1olx|

o Events
i Metering
- Utilties

Edit

Click on Graph button to launch

RecordGraph.
5 & ~Reghrd Summary ——————
Fa cord Name: DV 36 channel-2003-02-04-1¢
1 (D] et Record Type: Fault and Swing
Record Yersion: 10 Record Priority: 1
Linit IC: DV 36 channel
wnes
Graph Trigger Time (Local: Tue Feb 04 2003 18:32:35 !
Get from IED 00: 2003-02-04 18:32:30 600 —

01: 2003-02-04 18:32:34 217 —
02: 2003-02-04 18:32:35 .959 ——

[==k DV 36 channel-2003-02-04-18:32-35.959
36 channel-2003-02-04-18:32:34 217
== DV 36 channel-2003-02-04-18:32:30.600

{5 DV 36 channel 2003-02-04-18:31:18.392

{2 DV 36 channel-2003-02-04-18:29:17.659 iz s
{55 DV 36 channel 2003-02-04-18:29:15.367 -
-2 DV 36 channel-2003-02-04-18:23:11.317 —I-
-E2 DY 36 channel-2003-02-04-18:26:05.584
-E2 DY 36 channel-2003-02-04-18:27:33.750

Get and Delete
fram IED

Delete |
-EZ DV 36 channel-2003-02-04-18:27:27.459 y
[ DV 36 channel 2003-02-04-18:26:31 817 Rename P
[ DV 36 channel 2003-02-04-18:26:07.975 |
{2 DV 36 channel-2003-02-04-18:26:07.175 Renesh)
[ DV 36 channol 2003-02-04-18:23:03.867
{5 DV 36 channel- 2003-02-04-18:22:52 667 <
I — ™|
’ Trigger Fault | Trigger Swing | Trigger Both | fRecodig: (on D SN 010 1002 Close |
Main Menu Fecords | Trends |
TESLA Control Panel |Current IED: DY 36 channel \Connected Y

Figure 11.1: Launching RecordGraph from TESLA Control Panel

When the Graph button is clicked from the TESLA Control Panel, Record-
Graph is launched with the selected record.
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11 Graphing Records

Method 2: Auto Print

If the Auto Print option is checked (enabled) in the Records list view, the
cordGraph will be automatically launched and prints the channels directly on
to the Default printer. The layout and channel information is predefined i
<Default> or User-defined template.

Method 3: Trends ¢
1 Double-click Trends from the Main Menu.

2 Select the record from the list. To select multiple recor@l key and

click on the desired records.
3 Select the Graph button at bottom of screen

Double-click Logging 0
(Trends/Events) from

- Select a record.
Main Menu.
y

*{J TEsLA 3000 Control Panel - [Trinds]

=lolx

Ele Edt Vew Hep

Range of Dates for [~ Trend Summary
Trends and Events: Local Files:
From; [10/1372005 = Rermote Files: 0 bytes

Transfer 0 byte

To Vo - Trend Days: 2
Trended Channels:

Loaded

Fraquencyl 4 ettings

Frequencyl[Undamped] j Lons-Temn Event Log sterted

Frequency1(Ava) -

Frequency1[Min]

Frequencyl[Mex)
Frequency[Undamped]
@ Element 1
EElemet] 4]
VaMag:1
VaMeg1[Undamped]
VaMag[Avg]

vaMagUniti NN | ¥ (Scemen i men e e ez
VaagUnit#] [Undar
VbMeg?2

VbMag2[Und
VbMag2[Ave
VbMag2[Min)
VbMeag2jiar]

VeMag3[ave]
VeMag3[Min]

T e )
[Current 1ED: TESLAT [Connected
|RecordGraph Window |—
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11 Graphing Records

Launch 1 Open Windows Explorer.
RecordGraph from
Windows Explorer

[\

Select a record. (It should have valid extensions, *.lpr, *.1pl, *.tpr, *.t
* tlr, *.bpr, *.bpl, *.fpr.)

3 Right-click the selected record.

Choose, the RecordBaseView>Launch Graph option.

Select a record (should have
valid extensions: *.Ipr, *.Ipl,
*.tpr, *.tpt, *.tlr, *.bpr,*.fpr).

EN C:\Program Files\ APT'data’, TESLA Demo Unit'Records

File Edit View Favorites Tools  Help

“=Back v = - ‘ Qhsearch ‘%Fnldars QSl[B s % o | E-

Address 1 C:\Program Files! AP Tigata| TESLA Demo UnitiRecords

Folders LS
-1 Program Files | =]
{1 Access 97 Runtime
-] Accessaries
-] Adobe
=0 apT
{1 B-PRO Settings
-0 data
-1 TESLA Dema Uit

-1 configs

“- 2l Records
-] F-PRO Offliner Settings —
{27 HelpDocs
o] L-PRO Settings
7] Product Update
5] RecordBase Server
£ Recordgase View
20 | RecordGraph
0] TESLA Control Panel
-] T-PRO OFfliner Settings
2] caers
-] Canon

+l-{_] Commen Files

© TR File
Launch Graph
aunch Grap! F Fie

Add Record 4
Export

Right-clicking on the record
brings up the context menu
with the RecordBase View
item.

Properties

[E
[E
e
[E
[#
[

& E-E-E

v
Figure 11.3: Launching RecordGraph from Windows Explorer

O
O
&

O
Q>®

L 4
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11 Graphing Records

RecordGraph
Components

* Main menu items
» Tool bar buttons

)

* A drop-down box lists the templates associated with the current record’s
IED

* A left-hand side pane (LHS) or tree view lists the names of records to be
displayed or analysed

* A right-hand side pane (RHS) displays the graphs in variou§'v . Initially
a single blank screen appears.

* A right-click context menu on both the LHS and RHS
» RecordGraph version is displayed in the Help>Aba

Main Menu

Template List

Erea— il P ¢ ®im| |} Tool Bar

2002180031 220820417

Leteller Vokv L-G

YTON
200218031 220620417

LetellerVekv L-G

YTON
2002180031 220820417

B0 e Amps Xs01128

YTON i o087t A
2002180031 220820417 pog %%%AV%BVAV% PR
B0 InAms

“orssa
AAAAAAAARAAARAD o0t s
TITRVV UV TYT oo

=

YTON
2002180031 220820, o i

X008 4

AAAARAAAAAANANR, OF0T44A =
VUVVTYVVUVIITUTY swoma g

030 020 010 a DDS 010 020 vin AUDRE
onoms

“ B aoome

25

I
RHS Pane shows graphic display

LHS pane
(Tree Vie
Iisgreco S
Figur : mponents of RecordGraph Window

\
@)
¥

L 4
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11 Graphing Records

Menus

Ifile View  Graph I\I/Ieasure Scale

-

F

Y Add...
Delete

Save Template Rename Tab
Save Template As... Titles...

Template Manager... Copy to Clipboard
Print... Save as Metafile...
Print Direct Show Channel List
Print All Line

Print Preview... Toolbar

Export... H

Delete H

Show Record Summary. :

Import... :

Exit '

\

?Z}Q
O

N

O
Q>®

L 4

Options

R
'
'
'
:
v
\
(0]
o
s
=

Help A 4

Set Graphs Per Page
Add Analog Graph
Add Digital Graph
Delete Graph
Move

Copy Trace
Paste Trace

Symmetrical Components

Delete All Traces

S PRI

User Manual
About RecordGraph..
Show Hotkeys...

Calculate Derived Channels Now...
Show Grid

Show X Axis Ticks

Show Legends

Show Trigger Markers

Lock Markers

Extend Print Range

Set Phase Colors...

Set Precision »
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11 Graphing Records

RecordGraph Menu ltems

File Menus

File>Save Template

iix

|File View Graph Measwre Scale options Help
2 S 5 o i e T s O e e T 1= o e o AN S N Y - Y e e .

Templats Manager, =] recordemol f: 1895-06-25 18:24:31 434 - Dighal In:ELBL2 Extinput Tripedt

Prirt, Unit 4 Va4 va 20K
Print Drect evab oot
print Al 19981125 18:24:31 484028
Print review. i Shop
150K
Expot
Dtz lovab
chow Record ey
100K
Ingort, .
Ext
TRIRER Vac/ab
A, TREEX I S0k
A, TRABK
A, TREBX b
A, TREEX
A, Misc InTRISCDX Ir 00

A, Miscn TRIZABX In
A, MiscIn TRIZABY In
A\, TRABEY Vacah

A, TR4BYIn sk
A, TRaBY e
A\, TRAAB-Y.Ib.
A, TR4BYla
Urit4Ya Uit 8Va 10K

A\, Unit 4b Unit 4b
Ay Unit 4¥e Uritave

A 41a

A\, Unit41b Urnit4 1o -15.0K-

A, UritdleUnt4lc

A, MiscInTRTBCDY

A\, Misc Vac. Bus 4G Vbe
sc

ST
rczzz

4 H ==

Save the cument graphicsl lsyout information into a il

Figure 11.6: Save Template

Scale: Frimary i

Use this option to save the ¢ ical layout information to a file (see
“Templates” on page 11-56 rther explanations on templates and their role
in graphical analysis).

if there are no templates in the template list,
dialog box is displayed. Otherwise, the current layout
a file as shown in the template list box.

When this option i

=10l x]
ol e e Y = 3 = o o S Y ) N ™ Y e
yyyyy e - 1998-05.25 16:24:31 424 - Digtel MELEGU2 ExLnput Tried
it 4 valint 4 Va 2006 =
Boswell
193910un/25 18241 484025
icShep
150K
\
% S.0K-
"
N
v x
A M
% Name Untitled_LPRO
"
X u
% Save as default lemplate
% n Cancel
A, UritélaUnit 12
A, Urit4IbUrit 416 T
A, DriteUnit 4lc
A b
Ay Mi
o 200 5
o 0w om0 0mo om0 00 0120 01 0160 0780
% Ll 1
< B
Sedkipwary

Figure 11.7: Save Template As

Save the current graphical layout information in a different file. A dialog box
is displayed to choose the template file name. The check box, save as default
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11 Graphing Records

template, if checked, saves the current template as a user-defined default te
plate (see “Templates” on page 11-56).

File>Template Manager

=1o]x]

telp

<osuit> = &l 5| 2] dla| B=| x| 2lakehel B wla] Al o] N wlo] <)@ *
o = oo 195 55 2% 15341 494Dt 95 At s
i

Aralog Unit 4 Va4 Va
A\, TRACDRVacVab Soswel
7 TRACDRIn 1898140125 15:24
) TRACD K 1€ Shon

A TRACDRIb
7 TRACDR1a [CaProgram Files\APTRecordGraphTemplate] Browse.
) TRICD Vacab

et

A TRACD-YIb [A1B Freq testtemplate

T =] |Rename
A\, TRACDY la, BasicV &l _I
) TRAABRVacab BPRO CT Sat
A TRaBKIn R

PRO_27
A, TR4BRIG BPRO_27_8701 Duplicate

A, TRABK b BPRO_46-50
A, TR4ABK I BPRO_46-51

BPRo 50
A MiscInTRIECDX Ir i, Delete
Ay MiscInTRIZAB In BPRo_50BF_8701

A MiscInTRIZABY In BPRO_S0LS

Ay TREBBY VacHab BPRO_50L5_8701
ARl o Savete.|
A\, TR4SBYIb. - Import and register a templ

A, Lrit 4YaLint 4Va Register as default
A\ Urit Vit 4V Jp——

A, Uit 4 it Ve || @
\
.

C Trend

Secan 000 0040 00E0  00E0

|4l

ST

«

Figure 11.8: Template Manager

Rename, duplicate, save as, ifipo elete template files. A dialog box is dis-
played to manage the templatetfiles (see “Templates” on page 11-56).

File>Print

s =lolx]|
| dlal == x| glakee| @l o] o] 0| L[\ | <[ [@E
yyyyy e A 1998-06-25 15:24:31 434  Dighal PEELEELI2 Ex nput Tippeet
o 200 |
M, TRACDXVacVab
My TR4CDKIn
A, TRICDKIc.
A, TRACDKIb 150K
A, TRICDKIa
A TRCD 20
Name Fropetties
Status: Ready
Tupe:  Herox Documert Centie 420 PS
where  Winmipeg
Comment: Xerox using Postscript ™ Printta file
- Fiint rang Copi
& al Mumber of gopies: [T =]
C Pages fom|l | @[3
'E W Colste:
£ Selection
2 DKJ K
Seconds 0020 0040 0080 0.080 0.100 0120 0140 0160 0180
- « >
A, AnalogInput3s L L]
T a— 1o || Armerms |
scae: rinary 4

Figure 11.9: Print

Print the active (visible) view. Use this option to select the type of the printer
and other configurations associated with it through the standard print dialog
box options.
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11 Graphing Records

File>Print Direct

=lolx|
Fie Vew Giaph Messue scde Optionsrip

B|E[E (& | [<vefaut> 2 Bl R O e 1= = o W N Y [ 1 SN
-] s e demo - 1993-06-25 16:24:31 454 Digtal m ELOBL Ext It Tripped

;0

oh Speed Channels
Anelo Unit 4 va Unit 4 Va

A, TRACDX Vaciab —

Ay TRACDKIn 199025 15,2431 484028

A, TRADX e CShop

A, TRACDb 1506
A TRACDIa

Q’, TR RecordGraph

A, TRICDIc

A, TRICDIb
% ThiB X vaces Printing
e Untitled
¥ Thibis an the
% e WAPT_WwWPGE1T4erox Document Centre
Qfl ol on 192.168.100.201
A, TR4ABY In Page 3

A, UnitdVallnt 4Va
A Unt4VbLnt 4V
A UnitdVeUnt ave
A Unitlanit 4 1a
A, Unit bt I 50K

be

Unit .lcUnit o
180D

200K

ol
oV

Vi
o
o

Seconds 00 om0 ooe om0 0100 042

Mis
M
Mis
Mis 41vhe.
Unit 4Vac.Unit 4Yn =

A

J - ha\ng\npul}SIf ’\lnmelmel
Figure 11.10: Print Direct

CCETT T

efault printer. When this option is chosen,
ed. The active view is sent directly
u can cancel the printing if the print

Send the active view directly to
the standard print dialog box i
to the default printer for printi
status dialog box is display

File>Print All (b

RecordGrap EEE
Fie View Graph Measire Scole_Options _Help
BISEIS] [wefa- 2| dla| Bnf=| x| alapeie] B s Al A N oje) 2| @E
E-& recordemol th | vecardemot i - 1939-06.25 15.24:31 434 - Dt L 86U2 Ext g Tripped
igh Speed Chennels
Aralog oo =
A\, TRICDRVacvab
) TRACDRIn
) TRICDRIc
A TRACDK Ib. 0K
A TRICDRIa TR
) TRACD Vacab
o ank n
Pinting
Uniited
on the
\WAPT_WPG1<eros Document Certie
on192168.100.201
Page 1
= TR4CO-Y Vac Vel
*n 010 010 ot ofE0 04 0200 0220 020
&l I
- AyTimeline [\ Timeine | L. symeom | Ayoveriay | & Rox |
Geale: Prmary )

Figure 11.11: Print All

Send all the pages of all the views to the default printer. Select this option to
print multiple views (visible and invisible) to the default printer.
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11 Graphing Records

File>Print Preview

Page 1

Figure 11.12: Print Preview

Display the print preview win active view page.

File>Export

=1l x|

el ] ] Bl o] A N le] = (]

989.06.25 15:24:31 454 — Digial IELS6L2 ExtInpud Tripped

teasure_5cale Options_Help

e asur y 3
T N — ] ) |

B e 1.t =l
Hi

Charrels R
xasmoey |
©4B1BN4KY.
A1 7208V

#nalog

A, TRACDX Vas.Veh
, TRICDKIn

1, TRICDX e

, TRACDXIb.

, TRICDRJa

7, TRICDY Vac Ve
, TRICD.In

), TRICDY.Ic.

) TRACDIb.

A, TRICD.Ja

) TRaSBR Vacvab
2, TRaBKIn

) TRASBK Ic

", TRaBXIb

A, TRiBR Ia

£, MiscInTRIBCDX Ir
) MiscInTR

- x

| COMTRADE 2|

Ok I Cancel |

UL

Seconds odio ofn Joch  fo ok odo ook ombs  orm X000s

caotans
Ay overiay

Ji| I ] aoo4zs
ure 11.13: Export

= Unit 4.veLint 8 Ve
50K

1

Export the selected record to a user-defined format, for details see 12 Record
Export Utility on page 12-1.
File>Delete

Delete the currently selected record from the tree view. This option does not
S clear the view associated with the record.
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11 Graphing Records

File>Show Record Summary

e sl Options _Help

10| x|

=

igure362highspeedandswing.i prPrr—
igh Spesd Chanels

mn]

@lﬂl&lﬁlﬁlxﬂ x| zlelslE] 51 sl 2] 5] N sle| 2l E

Record Summary and Event List x|

gt 2002-05-31 22.08:20 417 - Leteller-Vas +32q Low Mag,

[ Record Summary and Evert List
Record Mame: figure2B2highs peedandswing Hr
Tringer Trme: 2002-Aug-31 22:08:20 417
Start Tine: 2002-Aug-31 220800 417
Stop Time: 2002-Aug-31 22:09:00 417
Unit I: DRAYTON 230
Serial Number: TESLA-2000-390318-10

m

Extemal

Trigger Event: 2002-Aug-31 22:08:20 417 -

Record Type: fauk and swing
Station Name: DRAYTON
Froduct TESLA

LetellierVseq +seq Law Mag.

Event List [ Eyona: 17

01: 2002-Aug-31 22:08:20 417
02 2002-4ug-31 22:08:20 47

- Letellier:Vseq +seq Low Mg

- Praitie:\Vseq +seq Lo Mag

03 2002-4ug-31 22:08:20 450 -

04 2002-4ug-31 22.08:20 450 -
05 2002-4ug-31 22.08:20 747 -
06 2002-4ug-31 22.08:20 753 -
07 2002-4ug-31 22:0820 17 -
07 2007-200-31 221720 734 -

Letelier:ve: kv LG Low Mag
Letelier:Ver kv LG Low Mag
LetelierELOOS RXZFIAPT CN
Letelier-EEDC REDLICTION ON

HFMR #1 e Polatizing High Mag

PP ViERY | Hinh s =

Prit_ | copy Close

P J
43

ol ofe
i

020 03 040 030 080 00

" plost | M\ Digl s | R\, Timetine |

] — ]

Figure 11.14: Show Record Summary

Display the record summary and the eventiist of the active record in a dialog

box.

File>Import

iRk ecordaraph

Fle_View Graph Messurs Scale Options Help
HIE|Z|S|| [<vefui> B G

2
High Speed Channels
Low Speed Chamnels

=181 x|

WEEEEE RN

2%
- & B e E-

Open I

Filess of type: | COMTRADE Files [*clg)

j Cancel b

A

Figure 11.15: Import

File>Exit

COMTRADE files.

\ Choose this option to import a COMTRADE file and display a standard open
file dialog box to select *.cfg

Exit the RecordGraph application. Save your graphical layout information be-

L 4 fore selecting this option.
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11 Graphing Records

View Menus

View>Add
Create a new view and add it to the existing layout (see “Views” on pagedal-
32).

View>Delete
4
inix
F o ®| = o] dla] = =] x| aleie] B) ] ol 8] 4\ nla] 2B

100

votage 41158

covoTESUR
2000MNav1S 1306:47 000000
izh, ND

75

o Toobar

Ay IC2HY 5715
A 1831V 5803
A\, 1BV 5603
] IC3LY 5803
A 141y 5804
A\ 4Ly 5804

X

S 175 2m

I

Seconds 02 000 03 _ 050 075

7\ Timeiine

Delete n active view from the layout

Figure 11.16: Delete

Delete an active view fro out. When you select this option, a dialog
box appears to confirm the ion of the view. If accepted, the current view
is deleted from th ut.

View>Rename

cofore sue
2000MNal 15 13:06:47 000000
Beuidh D

Renames this tab

a 3]
"\ Timoiine
Renae an acivetab - replces the name o the view tab i seconday

Flgure 11.17: Rename Tab

Replaces the name on the active view tab with one of your choice. A dialog box
appears to enter the name.
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11 Graphing Records

View>Titles O

L 1o/
T =y 7 o] alal Sl ] slaiviel 5] tia] 2] o] 1\ sie) < [1][E O

e NI

= 4
© Simple @ Gpecial

‘ R20364-2000-11-08 04 2567 313 0pc - ‘

& mavimum of §items can be selected from the options list
Selected temls]

sssss

Se\ec!Gva‘p‘handeewnt\eﬂntmn‘s MJ i i i i i i i _- nnnnnnn /A

Figure 11.18: Titles

Select graph and view titles op mpile titles and various options (see
“View and Graph Titles” on K ’

View>Copy to Clipboard

Copy an active view to theelip d for import to another program such as MS
Word or Excel, for details s @ 2 Record Export Utility on page 12-1.

View>Save As |

Save an activetyiewpage as a Windows metafile, for details see 12 Record Ex-

port Utility on pa
L 4 \< ,

O
Q>®
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11 Graphing Records

View>Show Channel List

e vow Gaph Moo Scoe Options. Help
| S o 7l 5| o] dlal Bln=] x| lalele] 3] ele] o o] 4 e ]| @

Sample TR

LK
|

Seconds 02 0dn CES g0 075 1

1m0 -
260

\Timetne
y ) econdor? 7

Show or hde tree view (channel )

Figure 11.19: Show Channel List

Hide or show the channel list di

View>Line

Tites,
Copy ta Clipbaard
sal e

= Operating
= b Operating
= Operating

/

R(pu)

10p.)

! 2 s
> wane s ale

183128 Positon (s) -0.1867

[celes Secondary

Place a reference line on the graph (for Impedance and Differential views
only). Use Line in conjunction with the CrossHair measurement for quick

readouts. When you choose this option free form zooming is disabled. Clear
the line to enable free form zooming.

View > Tool Bar
L 4 Show or hide tool bar from the main window.
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11 Graphing Records

Graph Menus Graph>Set Graphs Per Page

i RecordGraph

Options Help

=lolx|

aimple TPR

o IS

3 ol olel Bl sl X plelele] 3 sl ol 2] 3N wlo] 2o

00

075 100

1
In z
n Add Digtsl Graph cbms 9
Delete. Graph ) 4
Move » s
5
Copy Trace cilic H o
Paste Trere. Cirk)
i s oy
Dotz £l Tr deih
ipherd Ci+D)
i 00
100
A, IB3LY 5503
4, 1B3LY 5503
A, IC3LY 5603
A 164y 5504 o
A, 1B4LY 5504 oo
A, ICALY 5604
A STV T
A 85TV T
A, IE5TV Y
A\, 13 Operaiing o
A, b Operaiing
A, Ie Operating 100
A, la Festrnt
A, b Restrant
£
100
400
seconds TR T
AU Timeline

Set eight analog graphs per page

Figure 11.21: Set Graphs Per Page

Set up the number of graphs pe
Set Graphs Per Page option. Ti
imum of 36 graphs. Use Add
at a time.

Graph>Add Analog Gr%

125

J

.

to eight graphs are allowed using the
erlay and Trend Views allow a max-
aph or the Insert key to add one graph

Sarmple TPR:

1.0

el

00 ol 02 03 o040 odo  oa0

070 od o0d 160

ol

<l

M\, Timeline

‘Add an anlog graph ko the existing view

Scale: Secondary 4

Figure 11.22: Add Analog Graph

Add an analog graph to the existing view or use the /nsert key.
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11 Graphing Records

Graph>Add Digital Graph

Fle Vew | Graph
-] | = @] Jld] Bl x| glakeie| =@l o] & 8] £\ W@ | @

loark & 13651831 101103347781 for -

»
arec

ce ey
Delete Trace, cubel |7
opy ato Cipboard CtrD
Change Trace Colo. AR

i

— Eventinput
7 Dev. 87T
o = Dev. 87 nTrp Zone

L Dev. 87in Tiip Zone
— Dev.51Tip

= Dev. 87 Restraint

= Fast Gas Felay

£l ]

Add a digtal graph tothe active view

Figure 11.23: Add Digital Graph

Add a digital graph to the existi ic graph shows the digital status in-
formation in the form of thick or stagked traces. You can plot up to 32 trac-
es in a single graph. K

Graph>Delete Graph

-loix]

e T = e T N Y e et
k& 15581 381101 1050AT T
100 4

Chnge Tracs Coler.
Agive Trace Ironmation

EE

Lol

Seconds 000 010 020 030 040 050 060 070 080 080 100

JETN] i

i e N imeine |
Delete a graph from the existing view 5cale: Secondary %

Figure 11.24: Delete Graph

Delete an active graph (click any graph to make it active) from the existing
view or use the Delete key.
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Graph>Move

il

mol sensre (3 ol alel Slhisl X) alsleie] ] ojsf of ] +1\] i) - []
5 bar  addDigial Graph ks [T tewemsiesvolosseriee- |

= Hit  pelete Graph oel
)|

ek

I Dev. 51 Alam

— Dev. 67 Alam
— Dev. 53T Tip
— Dev. 53FT Alam
— Dev59FI Trip
Alarm

— D

~— THD Alam
— Top Oil Alam
Summation
100
Seconds 000 040 020 030 040 050 060 070
.
- || Dmmetme |

Move the activegraph to the the kop of the view page.

Figure 11.25: Move

Rearrange the relative position in the active view page. First se-
lect the graph and use either the e or Move>Down option to change
the position of the graph.

Graph>Copy Trace

JS=IE

=2\ DL AN |

g I

m
o Copies this trace
5

0f0 o010 020 030 o040 0% 080 070 080 0s0 140

Jil] 3]

»
Copy atrace From selected graph-use onta any of el Secondary. 4

Figure 11.26: Copy Trace

Copy an active trace from the selected graph. Use this option in conjunction
with the paste trace option. You need at least one channel on a graph to use the
copy operation.
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Graph>Paste Trace
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Figure 11.27: Paste Trace

Add or replace an existing trac d graph. In Timeline View an an-
alog graph supports one trace pe an Overlay View you can select up
to 32 traces per graph. If you te operation in Timeline View, and if
the graph has a trace, it is replace the one just copied or adds the trace if

there is no trace. In Over it adds the trace to the existing graph.

Graph>Delete Tra
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2lel Enls) X] alafelel B sin] o] o] 11| wl@| Al @

oark 8 112551931 101105847781 fpr -

WGRecordaraph
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Delete Trace removes
this trace from the graph
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Ll ] | ]
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ol EEE—

Figure 11.28: Delete Trace

Select a graph and the trace to be deleted and use Delete Trace to delete from
the active graph. In the case of Overlay View a graph can have multiple traces.
You can select a trace by clicking on the channel name and use delete trace op-
tion to delete the selected trace.
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Graph>Delete All Traces

¥R ecordGraph = [T
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Delete al the traces fram the active graph

Figure 11.29: Delete All Traces
Deletes all the traces from the agti h-"In an Overlay view this action re-
moves all the traces.

Graph>Copy Trace Data t
Copy trace data from the aetive
Data” on page 11-73). %

= bank 8119851 9911011059
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= Analog
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Figure 11.30: Change Trace Color

Change the trace color of the selected trace. In the Overlay View this option
* only changes the color of the active trace.
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Graph>Active Trace Information
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Figure 11.31: Active Trace Information

Display the trace information o active graph.

Measure Menus Measure>Markers \

bk 5 15351-991101-105847781 tpr - -

U

Amplitude readouts
corresponding to X & O

B AT |

xvmazs2v
oy
5 -ans067 v

Time display corresponding

00
to X& O

a2 i \ B

0000 0020 Jmn "E'sqg, 0080 0400 0120 0140 0480 0180 X 0032s

Soom9s

sl Bl aoowes

| P Agoveio

e ey e LT I of range, double aist [Bcal: Secondary 4

ure 11.32: Markers

Set or clear markers X and O on all graphs in the active view. If the markers
are out of range, double-click the time axis to bring them back into the view.
When markers are placed, depending on the type of measurements option,
readouts appear on the right hand side as shown corresponding to the positions
of X and O marker. In case of multiple traces, the readout refers to the currently
active (selected) trace.
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Measure>CrossHair
=lolx]|
NPy Ty el
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Figure 11.33: CrossHair

Set or clear crosshair cursor m dragging the mouse (left-click
and move) anywhere on the ay the readout. The difference be-
tween the marker and crosshai is that the marker values correspond to
the data values, whereas the €fosshair measurement corresponds to the x and y
coordinates. When this o lected, you can measure coordinates of any

graph in the active view

=1o] ]|

oank 5 719851-8971101-105847 751 1pr -
250 00K -

200 00K

150 00K

100 00K

50,00k

om

50 00K

100,00k

-150.00K-

Primary Scale
v w

200 0K

250,00k

la|

Seconds 0040 0060 0080 0100 0120 0140 0180
] — \ =l
Y

Figure 11.34: Primary

Set scale to primary values (depending on the scale factors CT/PT ratios) on all
the graphs in the currently active view. The current choice (primary or second-
ary) is displayed on the status bar.
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Measure>Secondary O

Cptions Help

ST
| 1 e
Y E E 2] dle] sl x| alakekel ml vl o] o £\ bl s [el /@
I kTS S o1 1T
. Ar 125 N

Secondary Scale
—

SSSSSSS

scale to secondery (depending on the scale factor) values for the active view

Figure 11.35: Secondary

on the scale factor of CT/PT ratios)
ew. The current choice (primary or

Set scale to secondary values (
on all the graphs in the curre
secondary) is displayed on th s

Measure>Time Alignme
Offset X axis (trigger tiie ent) for the currently active trace on the
d

graph (see “Read urements” on page 11-64).

Measure>Absol ime
Display absoh& tual recorded time) measurements for the active trace
of the graph % douts and Measurements” on page 11-64).

ental RMS

Measur
Displ damental RMS measurement for the active trace of the graph (see
“Regdouts and Measurements” on page 11-64).

sure>True RMS

and Measurements” on page 11-64).

@ true RMS measurement for the active trace of the graph (see “Read-
u

Measure>Harmonics

THD depends on the sample rate). See table 7.1 and 7.2 on page 7-6) for the

\Z Display harmonics measurement — up to 5th order and THD expressed in per-
cent with reference to the fundamental (the highest order harmonic included in

active trace of the graph (see “Readouts and Measurements” on page 11-64).

Measure>Symmetrical Components

Display symmetrical components measurement for the active graph. You must
select a, b and c phase quantities in Overlay View to enable this option (see
“Readouts and Measurements” on page 11-64).
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Scale Menus Scale>Zoom X Axis +
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Figure 11.36: Zoom X Axis + .

Select this option to decrease t is‘ange by 25% of the current zoom
range.

Scale>Zoom X Axis -

=IBlx]
x| &lalple =] (o] of ol +1\] wla] 2 @

oark 5 1136513911011 08947781 for -
150 1
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|« |

REY
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J] - i

M\ Timeline
Zoam Out X axis Scale: Secandary v

Figure 11.37: Zoom X Axis -

Select this option to decrease the x axis range by 25% of the current zoom
range.
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Scale>Zoom Y Axis +
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Figure 11.38: Zoom Y Axis +

Select this option to decrease t xisyrange by 25% of the current zoom
range.

Scale>Zoom Y Axis -
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k¥ s Scale: Secondary 7

Figure 11.39: Zoom Y Axis -

Select this option to increase the y axis range by 25% of the current zoom
range.
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Scale>Undo Zoom
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Figure 11.40: Undo Zoom

Display the previous zoom lev
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ure 11.41: Reset Zoom

Scale: Secondary Z

Reset the graphs to the initial zoom level.
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Scale>Change Scale (Y Axis)
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Figure 11.42: Change Scale (Y Axis)
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Options Menus Options>Calculate Derived Channels Now

Use this option to calculate

the derived channels and append to the recor

virtual channels. For TESLA records the data is written back to the original

record so that the next time

the record is viewed all the derived channel 1

mation is readily available (see “Calculated Channels” on page 11-71).
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Figure 11.44: Show X Axis Ticks

Show X axis ticks on all graphs.
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Options>Show Legends
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Show or hide trigger marker on the active graph and active curve.

D01721R02.30 TESLA 3000 User Manual 11-27



11 Graphing Records

Options>Lock Markers
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Figure 11.47: Lock Markers
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Print all the channels of the view for the entire data range in the current zoom
level.
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Options>Set Phase Colors
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Figure 11.49: Set Phase Colors
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Nl

< Default>
5 recordemol.tir

e Tecordmot 1 1995.05.25 152431 484 - Dgta 1562 Ex et Trppee
’\/ TRACDRVacVak. ow Trigger Marke3 O +2692TKY.
N TR ook .5775IKY
/\/ TR4CDKI,
’\/ TR4CDXIb. 15.0K-
A\, TRICDXa.
/\/ TR4CDY WacVat
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=Lt VoLt 4 v 00 / /
These readouts have
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sk
se Vhe 200K Kl
i ae,Bus &) Vbe Seconds a0 O ”‘”A 0da 0020 ,nng omn 0ol0 oo < D0383s
Ut 4 Ui 4
A, Analog Inputd | | =l - | a00ats
Estemal B Ay overay

et the precision (number of decimal places) for the readouts Scale: Primary

Figure 11.50: Set Precision

Set the precision (number of decimal places) for the readouts. In Symmetrical
Component and Harmonic Views, the phase angle readout precision is always
zero (no decimal places are used).
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11 Graphing Records

Help Menus Help>User Manual
Select to display an electronic version of the user manual.

Help>About RecordGraph
Display program information, version number and copyright.

Help>Show Hot Keys
Lists the available hot keys or short cuts.

Tool Bar Buttons \
Titles @
t arkers 0

?et Graphs Per Page

Add Digital Graph

! %oom X Axis +

! %oom Y Axis +
}:\’eset Zoom

l\[love Graph E
hange

Show Record Summary Trace Information

Increase Left Margin
A

EREIEE

3 E)ecrease Left Margin
| Show/Hide Tree View (Channel List)
; éhow/Hide Legends

: Copy Trace

CrossHair

H "I'ime Alignment

; Move Graph Up

H Zoom Y Axis -

Zoom X Axis -

Delete Graph

Analog Graph

A
W ide Trigger Marker
corderData and Impedance Options
a Vi

ig .51: Tool Bar Buttons

Save Template

calculated channels (if configured). A right-click menu is available to manip-

ulate the tree items. Most of the tool bar buttons work in a similar way to that
% of the menu items explained in the previous sections.

@ e Tree View, you can expand a loaded record to identify the recorded and

Tool Bar Buttons
¢ Save Template Save template file on the disk.
Show Record Summary Displays record summary (events, trigger time,
etc.)
Export Brings up export module.
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11 Graphing Records

Print Prints record.
Add a View Adds a graph view that displays the fault infor-

mation.
Titles Places a title above graph for all views (see Fig-

ure 11.88: View Title Options).

L 4

Impedance Creates an R-X plot before, during and after

fault.
Markers Displays vertical lines "x" and "o0" to fin

coordinate values on the graph.

Show/Hide Trigger Marker | Displays/hides zero trigger marker.

Set Graphs Per Page Sets number of graphs per page.

Add Analog Graph Add an analog graph.

Add Digital Graph Add a digital graph.

Delete Delete a graph.

Zoom X Axis + Enlarges the

Zoom X Axis - Redu

Zoom Y Axis + Enl

Zoom Y Axis - Regduces t

Reset Zoom

Move Graph Up lly moves graph upwards.

Move Graph Dow Vertically moves graph downwards.

Time Alignment Offset X axis time value.

Change Scal Scale Y axis minimum and maximum range.
CrossHair Displays X and Y coordinate values.
Line Available only for impedance view, draws a ref-

erence line.

Copies a trace to another location.

Pastes a trace.

w/Hide Legends Displays/hides legends the traces.

Trace Information Displays/hides channel information: Date, Sta-
tion Name, RecordName, Channel Name.

Show/Hide Tree View Expands and minimizes RHS of the screen.
Channel List

Decrease Left Margin Decreases left margin.

Decrease Right Margin Decreases right margin.
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11 Graphing Records

Views
The view screen graphically displays information from the record. A view 1s
associated with a tab at the bottom of the screen which can be renamed
the Rename tab. You can create a maximum of 30 view tabs.

Add a View Add new view to layout. *

1 Select the View>Add... from the top menu bar or the Add.. from the

tool bar.
2 Select the desired view from the shortcut menu.

3 Click OK. @
Select View>Add... or Select desired view 0
click the Add button and select OK.

to create a view type.

20783200

xsmps0 v
00002V
a0082v

X033 A
04zmEA
sezBaA

PRI
0485
At a

X40300 4
031578
PErE

Low

0o -
Er

Low

Low

Low

Low

00E 080 ,ngzs n%n ””E 000 0075 0fop X 0025s
oomzs e
51 aoo:

[ScalerSecondary

d View... option lists Impedance View only if the selected
record is from an L-PRO, TESLA or COMTRADE record.

Delete a View @Clears active view from layout.

1 Select the View>Delete from top menu bar. A shortcut menu asks you to
confirm the deletion.
2 Click OK to confirm. Click Cancel to stop deletion.
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11 Graphing Records

Rename a View Use this option to rename the active tab which is displayed at the bottom of tO
view.

1 Select the View>Rename Tab from top menu bar or right-click on the @
to bring up the context menu and select Rename Tab.

2 A dialog box appears with the old name. Modify and click OK to rename
the view.

QK I Cancel |

L 4
Figure 11.53: Rename Dialog Box Q
Show Channel List Displays or hides the channel list on the % ide of the screen to allow

more space for the graphs.

Toolbar Displays or hides the toolbar o e

space for the graphs. \

1))
R
. ()(b
&

O
&

L 4

and side of the screen to allow more
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11 Graphing Records

Graphs

The graph is an area or space in a view where each channel of analog or digital
information is shown. The information is shown as X-Y data with X = timeland
Y = magnitude.

Adding Graphs 1

Select Graph>Set Graphs Per Page or right-click on the graph to brinig up
the context menu and select Set Graphs Per Page to add sélected number
of graphs to the Timeline View.

Select Graph>Add Analog Graph or right-click on thegraphto bring up the
context menu and select Add Analog Graph to add an analeg graph to the
Timeline View.

Select Graph>Add Digital Graph or right-clickaen the graph to bring up the
context menu and select Add Digital Graphge,addean digital graph to the
Timeline View.

A maximum of 36 graphs (analog and digital)canbe created for each Timeline
View, Overlay View and Trend View.

Adding Channels 1

2
3

Click the desired channel to be displayed on the graph.
OR

Drag a channel and drop itfentoythe desired graph.
Depending on the view typéfollowing action takes place:

* In a Timeline Viewgheexisting channel is replaced and only one chan-
nel is allovedyperigraph.

* In an Overlay View up to 32 traces can be placed per graph.

* Ina Trend View the existing channel is replaced and only one channel
is allewedper graph.

» Extemnal ordigital channel should be placed on a digital graph to stack
the traces. A maximum of 32 traces can be specified per graph.

Channel Tool-tip When the ctfsor is moved over the channel name, following information is dis-
played in the tool-tip window.

Device — name of the device (example, TESLA)

Record — name of the record

Max — channel maximum value along with the unit

Min — channel minimum value along with the unit

X — Offset-whether the x-axis has offset (time alignment)
Samples — number of samples

Sample rate —samples /second

IRIG-B status indicator
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11 Graphing Records

Zoom Using the

Mouse

{f RecordGraph I

h Wessure Stale Options Help

-lofx
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- High Speed Channels
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4, LineValtage &
4, LineVallage B
4 LineValtage C
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4, Line Curert ©
A, Curent 24
A, Curent 28
A, Curent2C
A, Curent 34
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A, Curentdd
A, Curent4B
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A, BusVokage B
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e 11.55: Select a Section of the Graph to Zoom
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11 Graphing Records

Zoom Using the Tool
Buttons

Zoomonly XorY
Axis

Undo Zoom on
Graphs

O

R Recordoraph =]
Eerr—- b= R N T = R P P N NG
B
= e [R20793-2000-04-30_00.01 54 403 Jpr : -
-
—/ =
i
L 4
oo0s0 o, nn% 00050 00100 0.0150 Ign 0200 0.0250 00300 00350 00400 00dsp X 0001
H » sooi7s

00 T.jll
(i H kl 1 2 2
aaaaaaaaa

order HMag (A RMS) W Phase Hifag (ARMS) W Phase HMag (ARMS) W Phase
0 oo o557 oo o
1 1736 1748 6554 o 2300
2 001z “are 00z e 022
3 004 132 0177 - 008
4 007 -100° 0070 var 0002
5 0020 a1z o7t e 05
6 0021 -3 002 -6 0ar

a1 = Aysunmery | L symcon |, Harmonies

Figure 11.56: Portion of Zoomed Grap
Follow the procedure 1 and 2 fi heg zooming.

You can also use Zoom X axis oom X axis -, Zoom Y axis + and Zoom Y
axis - on the tool bar buttonsyto qui€k’zoom in and zoom out (25%).

the graph.

Repeat step 1 to zoom fu .
To zoom only tlQ, t Ctrl key and use the mouse to draw a box on

To zoom only
on the graph.

1 Right-gli e graph to the context menu.
2 Selectithe UndoZoom option.
3 ¢ redrawn to the previous zoom level.

th eset Zoom option to reset the graphs to the initial zoom level. This

s, select shift key down and use mouse to draw a box

e chosen at any stage.
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11 Graphing Records

Pan Graph

Keyboard Functions

Zoom the graph (if not zoomed) to a required zoom level.

You should hold the “Thumb track” and move it along the scroll bar. To have
fine control click on the right arrow scroll bar button or press Shift and click on
the right arrow scroll button.

18| oo = & 5 2318 Bzl x| slabele] @] oln] o] nf +\] le] Al E
[ = R20793-2000-04-30_00.01.54

ioh Spe=d Chane

R20733-2000-04-30_00.01 54 403 pr -
e e VUVVUVUVUGUY Bu Yy Y s e

m

100
x40080 v

o002V
a-0052v

i

2

%
= 3lo_Main /\ /\
R VIV vV

=pIR
= Dev 21P Zone 3 Alarm

= Dev 21P Zone 4 Alsmm
= Dev 21N ¢
= Dev 21N 2

010 005 0080

Thumb Track - mo

Figure 11.57: Thumb Track

u, select Show Hotkeys option.

| Function
Select Graph Up
Select Graph Down
hdove Marker W' Right
howe Marker ' Lett

i Miowe Marker "2 Right
CH+Lett Arrowe howe harker 'O Left
Left Mouse Drag Foom ¥ - axiz only

Shift+Left Mouse Drag Zoom Y - axis only)

+ Foamini - [25%)

- Foomouts - (25%)

Cti+ + Foaminy - (25%)

CHi - Foomouty' - (25%)
U Srrowe Mowe asctive araph up
CH+Dovm Arro Maove active araph down
Shift+Right &rrone Pan right by 10%
Shift+Leftirrow Pan left by 10%

Figure 11.58: Hot Keys
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11 Graphing Records

Right-click Context
Menu
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11 Graphing Records

Timeline View

Channel Information

Record Information

=T

ph Messure Scdle [Options  Help

BIEIEIS]| (o | & B 5 2 =
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E1-High Speed Chamneks 100
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A\ Ling Curent B -100
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A, Curent 20 [ ).00.01.54.403 or ;
A Current 34 ¥vs 2 L‘;;?J"a““ B '
A Curent 38 Y 3 ,
Ay Curert 3¢ Ot Tool Tip
ccccccc aples
A\ Curent 48 Line Vokage C Sample rate
TRIGE Input  : Unsyrchrorized
A, Curent 4C LAVERENDRY
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Bus Vaage C
o g ELE)
Evtermal
Summal Line Current & 0
s il
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T
En
Line Gurrent 8 28 ; o Xasea
Laverenonve I | oss0a
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o | gy T LS ] afomres N\ timeine
Scale: Secondery %

Hstar| | 4 @ > D @ || @yrex | [Hibo. | Blacs...| Baco...| B | wme
Figure 11.60: Timeline View

* Timeline View is designe tack” channels and has single time line axis
common for all the gra

* Each analog graph i 18w can hold only one trace.

 Each digital graphyi ew can hold 32 traces (8 traces are preferred).

* Selecting a rom the LHS tree view while the same graph is active
replaces the existing channel with the currently selected one.

* A maxim 2 graphs (analog and digital) can be added per view.

* You can/mi match channels from different records and/or IEDs.

* Timegdifie displays read-out (if markers are on) on the RHS and chan-

el information on its LHS.

. ut corresponds to the currently selected channel type and the scale
\ima /secondary) which is displayed on the status bar.

Q>®
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11 Graphing Records

Overlay View
Channel Information

Record Information

LR
VAR

PR BB S S SR R s

uuuuuuuuu

sssssss

o0
El

1 M

Figure 11.61: Overlay View
* Overlay View is designed t > channels and has single time line
common axis for all the g .
» Each analog graph in a ﬁ%ew can hold 32 traces (3 traces are pre-
ferred).
W C

 Each digital graph i
* Selecting a ch @ o e LHS tree view while the same graph is active
el on the selected graph.

overlays the char
* A maximu 32%
* You can atch channels from different records and/or IEDs. Time

] X/ dnd
line Vies read-out (if markers are on) on the RHS and channel in-

formiatio 1ts LHS.

. ﬁ orresponds to the currently selected channel type and the scale
/secondary) which is displayed on the status bar.

S oms ois 015 045
A sunmry T X symoom Tl Fomonics | Tineine Ay Overlay ]
5

an hold 32 traces (8 traces are preferred).

raphs can be added per view.

Q
&

Q>®
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11 Graphing Records

Symcom View

L 4

Record Title
Channel Names

=l8]x|

SealeOptions_tielp

Figure 11.62: Symcom View

» Symcom View is designed ymmetrical components of voltage
or current channels.

Fowews 5 &l 5l el@ls sl x| slabelel 5 (o] al o] 4|l < mE

yyyyy oot 1998.06.2518:24:31 484 - Digel InE188U2 Extnput Trpped —)
= Uit 4Ja Lt 4 1 =it 4t 4 =t 4.t 4 ¢ ——d

PR
© 44 230K
283K

il
A, TRICDXVacyab X
A, TR4CDKIn

Instantaneous Cha‘1el
Amplitude Display

A, e Analog Channels

G2
RERES
F5zw
=
S

/
el
it

ot

~ Thicovh il
A\, TRACDY I E U U ‘
A, TRAABXVacVab " [
A, TRaBXIn LT
A TRuBXe -

A, TR4BH b, 0o 0075 0050 0025 n%ﬂ
A, TR4BKIa
) MiscIn TRIBCDX In =
A, MiscIn TRIZA8X In

A, MiscIn TRIZA8 In
A, TRAABYYacVab _— .

!
Il
i

|
Il
I
I
I

|
|
|
|

i
n‘
|

| |
| |
| [

s o ofs (o1  ors i oirs X00S
on

play
s locked one cycle apart

osSen NegSeq

Phasor and Symmetrical
Component Graph

A Uit 4¥b Lt 4 b ¢
itavc

Wi (RMS) Phase Mo (M) Phase Mag (M) Phase
398859 +13u¢
39885 - 105°

omr

Diplay of Phases (A, B, C)

e

loocorollIlll
L cizzzzccce

= Moyt | AyTimelne | Jo ymeom L, Symcom  [[h, Harmonic ]

e same record.

associated phasor plo
The view displays: dna annels, positive, negative, zero sequence
phasors and cefrespon table which contains numerical values of these

components ase angle.

You must load 3 Voltage% t channels to view the components and
h

All the componerigs are calculated in RMS values.
Channel i ous values are displayed on the RHS of the analog

graph.
ermanently set on the graph one-cycle apart.

Marker
rker and move (on the time line axis) to display new set of com-
0

¢
n and phasor values.
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Harmonic View
Record Title
Channel Names

JSEIE
BBl e & % (978 2Ll ) alalelel =) o] 2] o] +1) blel Al
els A
s "I St ) | nstantaneous Chgnnel
Ve i czmav [ Amplitude
N T e T VYV
A TRACO Vacab wo LU A A AP AP A AR R LA A LA R A AN L Anflo h
N e eoe A ATV VY
A\ TR oo T AR AARMAARAA AN
N Teve so MU Y0V
X T -
A, TRASEXIb o ods add s e o oo orfs oo odxs o
T, . - splay
A s n TRIZAB In S rs locked one cycle apart
’,\/\/ 'T":xg LHV‘;AVBE‘L In [Harmonic Magnitude (RMS)
r Graph of
Harmonics
sopclib Amplitude
bu mwscies) mme mass s Table displays
1 s iy o 0% Harmonic Amplitude
A T with corresponding
L g o -1 3 w5 Phase Angles
B = [ Pimeine_| K ymoom | I Symoom _ |, Harmanic

Figure 11.63: Harmonic View
* Harmonic View is designe armonics associated with analog
channels. \
be

* A maximum of 3 traces & alysed per view.
* The view displays: a nnels, a bar graph of harmonics and a table

which contains Y of the harmonics with phase angle.
* The maxim er of 25 harmonics (order) displayed is based on the
sample rate. able 7.1 and 7.2 on page 7-6.

» Channel instantanepus values are displayed on the RHS of the analog

monic phase angles are referenced with respect to A-phase
v@ltage in a configured channel in TESLA recorder. For COMTRADE
ords the first A-phase voltage is considered as the reference
phase.
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Impedance View

Impedance View is an R-X plot. The R-X quantities are calculated over the en-
tire data range from the recorded analog voltage and current channels. R-X plot
is useful in analyzing the performance of L-PRO relays and swing disturbances
from the TESLA recorders. Since the information to be displayed involves
time as a third dimension, this view provides meticulous cursor and zoom con-
trol over the data points being viewed. Optionally it supports superposition of
the relay characteristics (Zone 1, Zone 2, Line, Blinders, etc.) from L-PRO
records or files generated from any L-PRO Offliner settings program.

The following table summarizes the types of channels fromWwhichdimpedance
(R and X values) is derived along with the supported product. RecordGraph
displays these channels on the left hand side in the tree view. D€pending on the
product, the following basic quantities are used the respectiv€ impedance chan-
nels.

In impedance calculation, a threshold limit is ysedybased on the fundamental
RMS value of the current to include or excludethe R and X values for plotting.
This limit depends on the CT module useddonithe relay or recorder application.
For 1A CT module, 0.02 A is the limit whereas for a SA CT module, 0.1 A is
used as the limit. When the data is copiedito the clipboard, the discarded values
of R and X values are not exported.

SI. No. Channel Types Quantities Supported Products
1 High Speed (HS)! | Moltage and Current L-PRO, TESLA,
COMTRADE

2 High Speed (HS) | Positive Sequence Voltage TESLA
and Current

3 Low.Speedy(LS) Voltage and Current TESLA

4 Low Speed(LS) Watts, Vars and Voltage L-PRO, TESLA
(Phase and Sequence)

5 Low Speed (LS) Positive Sequence Voltage L-PRO, TESLA
and Current

6 Low Speed (LS) Impedance (Phase and L-PRO, TESLA
Sequence)

Tosadd an Impedance view select View>Add. or the Add a View tool bar but-
ton. From the dialog box select Impedance View.
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Figure 11.64: View>Add> Impedance

The Add View... dialog box mpedance View only if the se-

lected record is from L-P or TESLA or COMTRADE records de-
pending on the record type.

When the Impedance View,

ion is selected, following initial screen is dis-
played.

(2) Basic channel names
and derived impedance type

Bl (=] =] Elelple] o] u1b] o A] TN o] [ b

—— P R203g2000.11-08 0425 57313 0pr -
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Figure 11.65: Opening Impedance Screen
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Components and Controls

(1) A text component displays the title at the top of the Impedance View sh

in Figure 11.65: Opening Impedance Screen. The title is compiled from items
in the Title Options dialog box. Default title is the file name and trigger e

(2) The basic channel names are displayed below the title.

(3) The graph zoom is controlled using the sliding control on the right side of
the window. The R-X plot aspect ratio is maintained under a ing tools.
The graph zoom control offers a 10x zoom factor betwe ini and max-
imum amplitude of the data (R and X coordinates). E\

(4)The Time Window control provides a means to sel ge of data for
better presentation of R-X values. For example, if thegolt nd current chan-
nels are recorded from 0.0 to 0.2 seconds with 1000 da ints, using this con-
trol, you can choose to view only 0.1 second d ints).

(5) Time window width and position control.€an betsed for the precise data
analysis.

(6) Control the X and O markers.

Create Impedance View with an TE ecord

1 Launch RecordGraph with a igh speed (fault) record and expand
the channels in the tree vi

Create an Impedance Vi% iew>Add... or use the tool bar option.

3 Select line voltages A
C from the tree view.

and corresponding line currents A, B and
@ ance (R and X) corresponding to Zab, Zbc and
ated internally and displayed.

Actual channel
(as selected

Phases of the basic
voltage and currents

< Bl ® 8l [T 2] Bl =] A alelle] 3] e ] 8] 4N ke s FE
RN

B8 figgo2i2highsnigly Tigure282highspes dancifng i 2002.05.31 22.08:20 417 — Leteller: V'seq +oegpgw Mag
B *ﬁeed[ham P> R
= ¥inalo, =y Letelier Yaky L-G-Zab (Pha: ase-High Spesd. = | CB 1140 Ja Amps-Zab (Phase-Phase-High Speed)
g Vak = VB Letellier Vb kY L-G-Zhe (Phas ase-High Speed) =B : CB 1140b.Amps-Ihc (Phase-Phase-High Speed)
=V Leteler VoY L.G-7oa (PhasePhase Hgh Speed) =1C: CB 114015, Amps-Zoa (Phase-Phase-High Speed)
B T y o
100 -
Resolved impedance
A, 08 42lahmps name
A\, CB 421bAmps
A, 0B 42 IoAmps o R(Ohns) +R (Ofrms)
A, 08 43laAmps
A, 08 43lbAmps
A CB 43lcAmps
Ay 115K BusVa kv LG
A M5KYBUSYBRYLG
A 5KV BusVe VLG
£\, LetelierVac. 30 Pol Vol 100 -
Time Window
A 0B 115012 Amps e
A, OB 11501b.Amps 200+ | | (Ohms) | |
A, CB 115015 Amgr ED 200 E o 100 20 E
A, XFMR #1 lac Polaizing Time o (s) ll (i3] With () 1363 s
A, CBT1E0Ia Anps 020 1183 Poston (5) 0200
A 08 T1801b.Amps =
A, CB11601c Amps ¥ Marker: L R (Ohms): 103882 X (Ohms): 53505 T: 0478
A, CB11701aAmps
A B e oater 4 RO 403580 X Onnsy 53107 T 0200
CB 11701c.Amps
] o | Pt T v et R

[Scales Secondary /]

Figure 11.66: Create Impedance View with a TESLA Record
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11 Graphing Records

Each channel name is divided into three parts:

* the basic quantity (voltage or current) used in the calculation of the i
ance.

 the name of the actual channel selected.

* the resolved impedance name with the configuration (phase-phase or
phase-ground). *

The Time Window control shows the minimum and maximun ti fthe data
viewed. In the above example, the full range data is vie

Use the graph zoom control to zoom the x and y axis.

1 5 0l [ ] B[] =] 2Ll ] ] ol 2] 2] +lgggle] &

= figure262highspe ing.th 1| Tigure 262highspeedandswing i - 2002.08-31 220820 417 - Letelier:Vaeg +seq Low Mag,
igh Speed Chann
= VA Letellir VakY L-G-Tab =14 CB 1140k b (5l i Spee
= VB Letelier Vb kY L-G-Zbe (P &-High Speed) =18 CB 11401 Amps- Zbc (Pigse-Phas =)
= C: Leteller Vo kY L-G-Zoa (Phase-Phase-High Spesd) =IC: OB 114010, Amps- Zga (Phase-Phass Hi

X (Ohms)
A LetelierVbkY LG
A LetelierVeky LG

A\, CB 40.IaAmps 100
e % The thumb track ve
B from sit

A\, CB 41.IcAmps - Al

) CB42laAmps

) CB 42 IbAmps

% CB 42 Ic.Amps o R.(Ohms)
CB 43 lahmps

A, CB 43 1bAmps

) CB 43l Amps

A, 115KV BusVaky LG

Ay 118KV Bus VbRV LG

A, 115KV BusVe kY LG

2, LetlierVac.3/0 Polval

A, CB11401aAmps

A, CB 11401 Anps

VY <«——

+R (Ohms)

1 2

watn) 1393 usl

Postion (<) -0200

A, CB T1801c.Amps
A CB 11701amps
A CB 1170 bAmps

R (Ohms): 103882 X (Ohms): 53 505 T: 0478

R(Ohms): 103,860 X (Ohms): 53107 T: 0200

EEEEEE

Scale: Secondary. 4

When you m

sor shape ¢ m normal arrow to two headed arrow as shown in the di-
n resize the thumb track to a desired level of data range. In

data starts at position -0.200 and ends at (-0.200 + 1.383),

11-46

TESLA 3000 User Manual D01721R02.30
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iR ecordaraph.
He uew Gawh Messre Salk Optons e

-1oj

x|

BlEEls] fome o1 & 5 el el EL ] ] Lol ) ofol 2] Al +N Ble) <l E

5 = figueZ6ohighspeedandswing U <]
ich Speed Channels
Analog
A\, Fraie Vaky L
A, Praiie VoKV LG
) Praiie Ve kY LG

figure262highspeedandswing i - 20

= VB Letelier Vi kY L-G-Zhe (Phass-Phase.High Spe
=V Leteller Ve kY L-G-Tca (Phase-Ft

=V Letelier Va kv L-G-Zab (Phase-Phase-High Speed)

02-08-31 2208:20 417 — Leleller:vsed +seq Low bag,

=12 CB 11401a Amps-Zab (Phase.Phase-High Speec)
eed) =15 CB 1401 Amps-Zoc (Phase-Phass-Hih Speer)
=|C . CB 11401c Amps-Zca (Phase-Phase-Hgh Speed)

) LetlierVa ki LG
A LetliecVbKY LG
) LetlierVe kY LG
A CB 40 IaAmps
A CB 40 IbAmps
A 8 40IcAmps
A CB 41 laAmps A

X (0hms)

) CB 4T IbAmps
A CB 4L IcAmps
A B2 laAmps
A B2 IbAmps
) CB421cAmps

A CB 43 lahmps
A B 43 b Amps
A CB 43l Amps E
A 115KV Busa VLG
A 115KV BusV KV L
A 115KV Buse KV LG
) LetlierVac 3/0 PolVak:

Time Window

is resized to include
only portion of the data

control

A\, CB 114012 Amps
A\, CB 11401b Amps
A, EB11401c Anps
A RFMR #21acNeutal o —R(Ohms)

£ (Ohms)

4 CB11501a Amps
A CB11501b Amps \
A CB1150c Amps 200
) XFMR i1l ac Polaizing Tine Window (5)

A CB116DIa Amps T
A B 116010 Amps =
A, €8 T1801c Amps X Marker: &
A CB11701a Amps
A CB11701b.Amps OMarker: é
A CB11701c Amps

EEY

o

e o
w with (51 175

100
- e Position ()

R (Ohms) X (ohm: o

R (O 105 26" ) 57605 T: 0200

External = A finalog! | "\, Digtal Channels RX

Time Window enlarged
72DID —15‘0 710‘0
Time Windorwy () 4
-0.200s

¥ Marker: &
O Marker &

Figure 11.68: Example of Using

Gaph Measurs scsle Options Help

ndary.

| JERRERe,
Ll

(=) 0200

1176 e

06289 X (Ohms): 57 605 T: -0 200

= = figuwie262highspeedandswing.th

eIl o] Bl =] ) elelple] B] il 5] o] tN] o]

oh Speed Charnet
[ Anslog Vaky L-G-Zah (Phase-Phase-High Speed) =14 CB 11400a.Amps-Zab (Phase-Phase-High Speed)
", P Vak/LG Liteler VoV L 26t (Phece FhaseHah Spesd)  %15: C8 1401 Ampe- 2o (P Srase-Hgh Sped)
\, Praiie Ve kv LG
Ay LetelierVaky LG 4 (Ohms)
A, Letelievbky LG
A, Leteliervekv LG
e
50
Pg Time Window control is
moved to include
] different range of the data
A %PMR H2lac Meutral o Fe(ohms) +R (9hms)
A CB 115012 Amps >
A7 CB 1150Ib Anpe Y K corm)
A, OB 1150Ic.Amps 2 4180, -100 E o »
Ay MR #1lac Polarizing Time Window (5) =l » Wi (s) 1178 HE
% CB11601aAmps 02008 1483 Postion(s) 0007
o110l Ange =
A, CB 1160IcAmps X Marker: « R (Ohms). -106.289 X (Ohms). 57,605 T: -0.200
B 11701aAmge F
% CB 1170.1b.Amps O Marker. @ R (Ohms): -106.289 X (Ohms): 57 605 T: -0.200
Ay CB1170JcAmps

el | Tt | P e ¢

Time Window enlarged
i i

I
-200 -150 =100

Time Window (s) 4] (I3}
-0.200s 11838
¥ Marker. B
O Marker:
4

Seale: Secondary

| |
=50 0

Wdth(s] 1178 alx
Position (s) 0,007

R (Ohms). -106 289 ¥ (Ohms) 57605 T, -0.200

R (Ohms]: -106 283 ¥ (Chms): 57 605 T: -0.200

Figure 11.69: Time Window Control Moved to New Location

In the above case, the data is included from range 0.007 to 0.007 + 1.176,
where 1.176 is the data width. The 1.176 width remains same. If you resize the
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11 Graphing Records

thumb track, then the width can be controlled; or you can double-click near t
number 1.176 to get a dialog box to enter the data range precisely.

o

Graph Messure Seale Options Help

BIEEIS] Feomr 1 0 8113 4l B Lol ] ALl 8] 151 21 2] £1N] sin] Ale[8

55 figuez6zhighspeedandswing 2]
igh S peed Channels
Aoy

figure282nighspeedandswi

2002.08-31 220820 417 - Leteller/seet +set Low Mo,

=V Letelier VakV L.G-Zab PSpeedy  mIA: CB11401a Amps-Zab (P
=B Leeler Vo kv LG-The 6 PSpee  mIB: CB 11401 Ampe- T P
=G Letlir Vo k¥ L. Tea =k CB 1140k P o

190 - X (OnMs) o]

A, B 42lbinps
Ay B 42lchngs
A, OB 43lahmps
Ay CB 43Ibinps
A, CB43lchmps Ll

A dialog box pops-up to enter
the width or data range
indicated by the size of the
thumb track. The scale
indicates the step by which
the data is incremented.

T
+A\, CB11701aAmps
A, 0B 1170IbAmps
A, 08 1170lcAmps

4
Extemal | Dlprogt [Puogaicmes £ Rx

© Harker

Cancel |

Figure 11.70: Indicate Data Range

A dialog box appears to enter data range, which is indicated by the
size of the thumb track. The s tes the step by which the data is incre-
mental. For example, when spin‘control arrow is clicked (after closing the
dialog box), if an up arro clieked, the data is incremental from present po-
sition to present position On the other hand, if the down arrow is clicked,
the data is decre b

Example to

iR RecordGraph

- 2002-06-31 22.08:20 417  Leteller:Vser ~seq Low M

High Speer) =1 CB 114012 Aimps-Zak (Phise-Phass-High Spee)
iase-High Speech) =1 CB 1140 Amps-Zbe (Phase-PhaseHigh Speect)

Click this button to PR ]
apply L-PRO relay
characteristics through
the impedance options
® ot dialog box

 Phase-Phass \9{4

IV Zonel |Mho -

¥ Zone2 [Mho =

¥ Zline v ZLoad v Zone3 [Mhe

¥ Binders [V Diectonal | | [ 25k e~

Other mpedance.

+R (0hms)

| | | X (onms) k
50 1m0 50 0 0

=T — With () 1476 HE
J 02005 11838 Posttion (s) 0.007
A, OB 11601b.Amps
A, CB 1160 Amps Xarker . R (Ohms) 105 269 X (Ofm: 57 805 T 0200
A, CB1170.JaAmps
A, CB1170 b Amps Oberter R (Ohms) 105 269 X (Ofm: 57805 T 0200
‘«
A OB 117011 Amps
Etemel | T T v et rx

Figure 11.71: Superimpose the L-PRO Relay Characteristics

When you select the Relay data & impedance options button, a dialog box ap-
pears. The parameter required, such as kO factor, the line sequence impedance
values, the system voltage data and the other required information is initialized
through this dialog box initialization. All these values are read from the set-
tings file opened through the impedance option dialog box.
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11 Graphing Records

Relay data and impedance options

L-PRO settings file

Radio button to select relay characteristics from the current
record. If an L-PRO record is selected, this button is enabled.

Current record

If a TESLA or COMTRADE record is selected, this button is
enabled.

File Displays the settings file (full path name) from Which t
data is extracted to plot the impedance char; ri .

Browse Gives an option to select the settings file fr er location.
The file type filter reads or selects only llps fi e, if L-PRO

setting file is selected. \

Impedance Options

Impedance configuration option j e mber of other
options, such as, Phase-Phasg| Pha eutral, radio button.
Depending on this option and t e of channel, different

S

Configuration

impedance options (chec & e enabled.
edance 3 phase basis).

i

Zpos (positive seq(

Zan, Zbn or Z¢n.

Other Impedance

Directional

Z-Line Displays,the angle (can be checked or unchecked).

Z-Load V! ordinate of the load impedance (can be checked
nc )

Blinders ailable only if the Phase-Phase option is chosen.

hase-Ground or Phase-Phase.

Zone 1 t Zone1-Zone4 displays the respective zones impedance charac-

S teristics (can be checked or unchecked).

Ap Redraws the display with the currently selected options.

u Launches the setting file through the Offliner settings program.
Note that the L-PRO Offliner setting program should be installed
for this to work successfully.

se Closes the dialog box.

In the Relay data and impedance options dialog box check the Zone 1 to Zone
4 boxes and select the Apply button. All the four zone characteristics are super-
imposed on the calculated phase impedances (note that the characteristics are
zoomed using free-form zoom to get a better resolution).
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=lolx

€ LPAD seltngs fe ol

Fie: [CADOCUME-T\DAOBER-T\LOCALS 1\Tem Browse

12C-Zab (Phise Pt

el il x| aleblE] ) plel 5] 2N sle] 260 E

R20364-2000-11-08_03.12.31 43 or

=14 Line Curent & D12C-Tab (Phase.

112-Zca (Phase Phase-High Speec)

fox Ohms)

112-Zbc (Phase Phase-High Speec) =15 Line Current B D12C-Zbe (Phase-Phase-Hi
=1C: Line Current C D12C-Zca (Phase-Phase-Hi

- Corlig Zones
I zhos © Phase
© Fhase

W zan iz W zon

Pz Fzpe M Zea

v Zonel [Mho ¥

[ Other impedance: v Zane2 [yho ~
Cotne C2iod || gz fum 5]
[~ Binders I~ Diectionsl | | [ Zonod [Mho <)

TS e

=

[Record name : R20364-2000-11-08_04.25 57.313/or

\_/

Kt

Time Window (5)

2

al

0a887s

X Ohms)
[

a1 | #e]

Figure 11.72: Example Superimposing the Zog

In the above example phase-phase i
indicated by a check mark, but

All the four zones mho characte
Zca impedance has entered the

of zoom and time window ¢
pedance enters the zones.

ly

ab, Zbc and Zca are selected,

the zoom range.

superimposed. You can see that the
nd Zone 3. You can use a combination

ro nalyze the precise time at which the im-

[Hif ecordorap : Ji=IFY
He Yow Gooh Heasue Siake pbons telp
e e = s e e 2o S N e RN el e
D12C-Zbc (Phase-Phase-High Speed) B Line Current B D12C-Zk
Line Impedance =
» _|Blinder Impedance
Fzon Fizon Fizen P , \
¥ Zah ¥ zbc V. I M -
Other impedance: ¥ Zone 0 ~
¥ Zine [ (@load o X |
Y 9 S R [ I
Apply aunch Close
g nane QRS 200011 08_C3 1231 843t o
» / x(oms) /
Tine Window (s) il » With(s) 00109 s

01867

005105

Postian (s) 00618

il | pex]

Scale: Secondary

Figure 11.73: Example Showing the Line and Blinder Impedances

Check the Z-Line and Blinder boxes; then select the Apply button to superim-
pose the line and blinder impedances.
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Select this button to
enable CrossHair
measurement feature

_lox
3 [
R —— e e e R e e e B e E e e | E SN e L IR Bl
55 figuie262highspeedandswing.th 2| figure262highspeedandswing tr : 2002-08-31 22:08:20 417 -- Letellier:seq +seq Low Mag.
i cpacd Cham
Analog figh Speed) = |4 CB 1140 Ja Amps-Zab (Phs High Speed)
~ Ve Lo Lo e ety - Cot140 A e spoet Y

=1c: cB 1140

@

Lol bRV LG -
Ay Letelier Vo kY LG CrossHalr
A, CB 401ahmps

A\ CB 40IbAmps

A €8 40l mps i measurements
A, OB 411aAmps
A, G 41 Amps y'd

i ki R (Ohres }: -140.770 X (Ohms | 78.830 Z[D@E\ 39\
A, OB 421ahmps (

A, OB 421bAmps el T

Ay B d2lchmps b
A, OB 431aAmps I
Ay CB 431 Amps
cAps
kLG El ")c)

A, Letl
A OB 11401aAmps
A OB 11401b Amps =
A, CB11401c Amps
A XMR f2]acNeutal
A OB 11501aAmps
A OB 1150Ib Amps
A1y CB 116010 Amps
A\ XEMR i1 lac Polaiding Time Window (=) I
A OB 11601aAmps e ioas
A OB 1160Ib Amps -

A OB 1160Ic.Anps X e 4
A OB 11701aAmps

A OB 1170Ib Amps OMarter g
A OB 11701c.Amps

Euensl | e o o x
Sstort|| 1] @ > T @ || [irbox-..| Pacoba...| Gyrecod...| Eladbe .| Fladebe ..

N

200 75 EEY 25 100 ke

Select the CrossHair button.
move) on any point on the tr
displayed.

ag the mouse (left button down and
X and the Z corresponding values are

Y ou can move the cursor; here on the graph to get the measurement. When

Select this button to
set an arbitrary line

l=1p4]
= VA Leellr Vi L6200 (s Phase i Spec)
=B Lol VYL 0 To (e Prse High Speet) =B CB 11401 A T
m=ved . .
- Arbitrary line for the e
reference purpose
0
\-Kfﬁ* \\_//\
4 2
o 421c Anes =
A CB 43laAmps ¥;{_«
’\/ CB 431b.Amps
A\, CB 43lc.Amps
Ay 5KV BusVakV LG 50
Wia
LG
A Letelier 10 Pol ol Neae
\_/
»
7, YFMR 2 1ac Newtal
A, CB 11013 mps
’\/ CB 1150.Ib.Amps
R e 0 s s E r 2 o
A, XFMR #1 lac Polaiing Tine Window () J1] » Widh(s) 1476 L]
A, CB 1160 Iahmps 02008 11838 Postion (s) 0.007
’\/ CB 1160 Ib.Amps kx
) 0B 1160 o Amps X erker > R (Onms): 108.289 X (Ohms): 57805 T 0200
A, CB 117012 mps
e Ovter d R (Omey: 105 288X (O &7 6057 9200
’\/ CB 1170 lc.Amps
il | e R R
[Scale: Secondary

Figure 11.75: Example of the Line Feature

Set a reference line to measure the data using the Line feature. This line is a
reference line and not associated with the data values.
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11 Graphing Records

When the line option is enabled, the free form box zooming is disabled. Dis
able the CrossHair measurement to resize and move the reference line; the
able the CrossHair option to measure the values.

Legend feature button
B [=] x| slelEle] B ols] 5] A HIN| Sle] [+ ) @

Sealeoptions _telp

- |

1B a0 b
OB CB 401 Amps-Zhe
416 CB 401 Amps-Zea (Phase-
fex (Ohms)

N : er
v o
A T8 421cAmps @

A, CB 43lahmps

) £ d3lcnps Legend box with all the

/\/ 115KV BusVakV LG . .
Veveerhie Jrelay characteristics
Y awsier limpedance names 7
A CB11401b.Amps
A CB11401c.Amps
) MR #21ac Neutial
/\/ CB 1150a.Amps
A CTI0IbAmes | 5

B—
A OB 11601 Amps

A OB 11601c.Amps 20

Ay OB 11701a Amps 200 450

A, CB11701b.Amps
CB 1170 1c.Amps
Negative

. mer | o] e [ e

Use the legend feature to distinguisirelay characteristics from the calculated
impedances. You can mo ¢ legend box and resize to the desired level. You
can hide the legend box ecting the legend option again.

i RecordGraph =10(x

# Resized legend box showing
| all the relay characteristics | .
impedance names

AR
#\

{g

© Zonet

mlie R mLine

ABind R1 Bt
XBind R2 B2
0Bind R3 oBind 3
X (Ohms) OBing R4 i
0 E I o K B s
Time Window (=) il 3 Width (5) 00109 v
“otses 005105 Posiion (5) 00819

| B

Figure 11.77: Legends Features Moved and Enlarged

11-52 TESLA 3000 User Manual D01721R02.30



11 Graphing Records

Marker button

-lalx|
MI—J | = &l [J 2] Bl ls] 6] slemle| =] vl ] o] LN sle] 13| B
Eﬁlg ZSZhghned ndswing.tt Il ‘resTreresroetel 303055 2200 TT L v o |

= C: Letaller VotV L-G-7e:

" Cursor corresponding |, ..,

K LG
etelier /b.kY LG / to marker X [ | .
1 Select channel nameI
T /ﬁ
-, CB 41.la.mps
A, CB411b Amps 5

A, CB 41IcAmps {
7, CB 42lamps
A, CB 42lb.Amps /ﬂw
Ay CB d2lc.mps
Ay CB 43lamps
b nse 7
A, CB 431 Amp. %{
A VISV BurvalLG & )
N TR LG o
" s

A, 15KV B
N Cursor corresponding

e

Y tiied to marker O
-

/\/ B 1150 laAmps ‘

A, CB 1150 IbAnps

/\/ CB 1150.lc.Amps

150 125 100 7 E 2

2, XFMR #1.lac Polaiiing Time Window (5) “«

A, CB 1160 IaAmps oo00s
A, CB 1160 IbAmps =

A, CB 1180 IcAmps X Maier

A, CB 11701aAmps

A, CB 1170IbAmpe © Marker

S v ) 5”
MarkerXandO

Figure 11.78: Example lllustrating the Us

Select the marker option to s
for the required measurement,
chosen (click this channel na e selection). Move the marker by sliding
it to the desired location u change the data range (using Time Win-
dow control), the cutsor sappear from the traces indicating that the

' with the data.

ol x|
il 2| [J 8] Blol=| x| 212 3] Hla] 2] £ £\ fa|s| 22| @
oG pesanaS WG T002-06:31 220520 417 — Leteller Ve 03 Low g
Positive sequence
impedance trajectory = =
» moms)
4
*&{
(o)
Time Window () Eal ) Wh(s) 21167 e
T tralogt | P\ bigal Cramels_ | B RA R
ey

Figure 11.79: Example of TESLA Swing Record Choosing Positive Sequence Voltage
and Current

Select a TESLA swing record and expand the channels. Click the positive se-
quence voltage and current; RecordGraph automatically calculates and dis-
plays the positive sequence impedance.
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=10l x|
o L CHEECE L ECE DR R BN

figure252highspesdandswing I 2002-08-31 22:08:20 417 - Leteller:Vse +seq Low M

= Pos Seq Wt L ‘s (Low Speed - From Watt-.. ™ Pas Seq vr o5 (Low Speed - From Watt Var)
= Pos Seq Vol - Leteller-PasSer;-7Fos (Low Speed - From Watt-.

| | X (Ohms) -

| Positive sequence
impedance trajectory

N

R (Ohms) +R (Ohms)

~ XFMR #2PosSeql 00

eq
-~ 115KV Bus:PosSeql|
~ CB 1140PosSeq]
~ CB 1180PosSeq!
~ CB 1160PosSeq!
~ CB1170PosSeq]

| N
~ SR aranvae | —
= YR 230wt e . 2 e e
= YR 1230wt
e CB 14030 Walts Time Window (s) 2l (i3] Wik (s) 21187
= Carsoanwats “onms tiers
= Corsnanwats
~ AW Xt & —p—
~ Praiie:30 Y ars O Verker é R (Ohms) -230.393 ¢ (Chms): -35 8
~ Lo DVa: o
‘ 2| Dk | Tovs s e

Figure 11.80: Example of TESLA Swing Recor,
quence Voltage Channels

sing Watt, Var and Positive Se-

Select an TESLA swing record and e channels as shown. Click the
watt, var and positive sequence ¢;\RecordGraph automatically evaluates
and displays the positive sequence'i nce.

=1alx|

Ble liew Graph Messure Stsle Options Help

itive sequence
pedance trajectory

N

‘ g {x (Ohms)
B 20 BT oo 1 200 300
Time Window () Pl 5] Widh(s) 58983 sl
20005 sase3s Postion (<) 20000
4

+ Ohms)

X Marker: R(ONMs) 230345 X (Ohms) 35682 T: -20.000

O Warker & R Otms) ~230.345 X (Ohms) -36 662 T: -20.000

| o e prx

Figure 11.81: Example of TESLA Swing Record Choosing Impedance Channel

Select an TESLA swing record and expand the channels as shown. Click the
impedance channel; RecordGraph automatically displays the positive se-
quence impedance trajectory.

As you select the desired channels, the impedance (R-X characteristics) are su-
perimposed on the existing relay characteristics. To select new set of voltage

and current channels use the Delete trace(s) option from the right-click context
menu and select new channels. If desired, you can modify or re-apply the im-
pedance options.

Drag the thumb track on the scroll bar to zoom in or zoom out the axis range.

In the Time Window control + click the arrow buttons or drag the thumb track
to scroll the window of visible data in the time domain.
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To place the X and O markers use the tool bar or the right-click context men
or the View>Markers option, dragging a marker to the right or left moves
responding marker. If the Time Window control does not show the datafthen
the markers are shown as small triangles on the left or right sides. If you

the triangle, corresponding data cursor is displayed and the time range is auto-
matically adjusted. °*

You can save all the impedance display options to a template (File> Save

template
Trend View \

Wl RecordGraph

= Trend Channels
B Watts
~ [Elementl Watttst

K ]

RecardGraph

Figure 11.82: Tren

* Trend Vie igned to display “trend” data.
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Templates

%

Templates associated with a record.

B =1oix

ol | mlm| 2|4/ S8

53| <Defalt>

o P Ve
Basic v & 1_1

demoz2

lexample1

e Sline #1 Quanties

Line #1 Values

A A A A A A
gg;\/\]\/\/\/\/\/“\j\f\/\/vv

recorddemo? | 2000-05-31 16,31:25 366 - Line #1:1:C Ph Current High Mag
lgee7 05K (\ ﬂ
0.

BN
EES
Line #1Jb B Ph Current 20K

2.0
2000Mayf31 16:31:25 366667

1.0

Watls

o0

1.0

20K

30K
Line #1:ZeroSsry 30.0K;
25,00

X 1332007
O 15303y

2000Ma31 16:31:25. 366667 A 2582y

20,0
15.0;
10,0

5.0

(LR
Seconds 0300

K]

oo < 04
ounn

a04

Ny Timeline [y Overiay

RecordGraph v0.63

Left Margin
Figure 11.83: Template List

Template contains user-defi ayout information including:

* Views — grap th cation along with the traces (channels)
» Markers po , O and trigger marker, T)
* Views an%' le options

» X axis s ming information)

* Y axis s zooming information)

. ent (readout) options

time alignment) of each channel

rgin
stores the easy-to-manage layout information in a file based on prod-

“ALeft
1
Gﬁy e (B-PRO, F-PRO, L-PRO, T-PRO, TESLA, COMTRADE).

n the template information is stored, it can be applied to any recording

@(normally from same IED or product) for which the template is valid. For ex-

ample, if a template has 3 views with 3 graphs per view, and has 1, 2 and 3 an-
alog channels displayed with various options, this information can be applied
to any record with that common framework. The concept is to re-use the com-
mon layout information and update the data information with the new recorded
channels thus reducing the graph re-creation processing time.

These flexible and user-defined templates can be shared among different users.
Normally (under default installation options), templates are stored on the local
hard disk in a sub-folder where the RecordGraph application resides, for exam-
ple, c:\Program Files\NxtPhase\RecordGraph\template
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Default Templates

The template graphical layout file contains information about fixed views,
graphs, traces, marker positions, read-out, scaling and zoom range. You can
analyze a system disturbance recorded at different times and at different/{loca-
tions using the template.

When a template is opened, the predefined layout information is automatically
applied based on the new record (or set of records). You can save time bygiew-
ing the data recorded without manually loading the traces againsTemplates are
the first step in generating a visual report.

You automatically form a template when you create views and gfaphs. To re-
apply the template to a different recording from the samé oridifferent recorder,
you must save this layout information in a file. You can ¢xtend or alter tem-
plates by manipulating views, graphs and traces.

Templates are not saved automatically, but must be'sayed using the File>Save
Template option. Template files can be shared @nd‘eustomized. The list of tem-
plates is dynamically created and displayed in‘the tool bar. When a record is
added to RecordGraph, an automatic scanfseareh 1S done to list the templates
corresponding to the record loaded. Bhis list may have both single or multi-
record templates, if the record loaded 1§ a¥part of multi-recorder template. If no
match is found, a <Default> teniplate isloaded. You can define any number of
templates based on a single recordes,or multiple recorders.

Hard coded, static default temiplates‘are created whenever you open the Re-
cordGraph application. These areynot stored in the file, but are dynamically
created and displayed as <Default> in the list box.

You can overridethis <Default> template by saving any other template as a de-
fault template.

The user-definedidefault template path is stored in the registry key based on the
product and th@&gypetef recording (applicable for all products).

For example:
» TESLA/HS - high speed
* TESCA/SS - low speed
*QLESLA/Trend - slow recordings

D01721R02.30
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11 Graphing Records

Managing Template
Files

Create New
Template File

Whenever a new record file is loaded into the RecordGraph, it automatically;
loads the relevant template file names in a list box attached to the main tool bar®
The template files are filled or updated based on certain rules:

» Templates are stored based on product type.

* If a user-defined default template is available, it is loaded as the first item
in the list box, otherwise, a static <Default> template is listed as theffirst
item.

» Template files are matched based on IED (serial nurfiber )%t the case of
TESLA recorders and are common in case of relay produets (B-PRO, F-
PRO, L-PRO, T-PRO.

If template files for a TESLA recorder are created and st@red (for example,
with serial number TESLA-2000-981103-07), these template files can not be
applied to another recorder with different serial aumbezguch as TESLA-2000-
981103-08. On the other hand, if template file§ areereated for relay products
such as L-PRO, this template can be applied,to any relay IED B-PRO, F-PRO,
L-PRO or T-PRO). Hence, templates aredED-based (serial number-based) in
case of recorders and product-basedimcase ofaelays.

Double-click (or use the Enter key) onitheteurrently active record in the Re-
cordGraph tree list (displayed in‘beld)te.apply the template or pick any desired
template from the template lisfox.

Templates can be renamed, duplicated or deleted using template manager from
within the RecordGraph.

There is no limitation onthg number of template files used (as long as the hard
disk space is availdble)

1 Modify the®xisting template layout information and save the modified tem-
plate into a newafile:

2 Create new views and graphs by deleting the views from the existing layout
and saving new ones into a new the template file.

If the template file is created from multiple records, all the records should be
pre-loaded#Ato RecordGraph to successfully apply the layout information.

Layout information is applied one at a time. If the template involves more than
ong,record, apply template (double-click on each record) to fill respective
channels. The name of the recorder IED in the template file are displayed in the
tool+tip list box window when the mouse cursor is moved over it. The tool-tip
also displays the product name and the user-defined default template file name,
if one exists.
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11 Graphing Records

Templates Menus

Save Template

Displays a dialog box only if <Default> template is currently displayed i
template list box. Since <Default> template name is reserved for hard coded
templates, you must save the template information with a new name. If a
other template file name is displayed, other than <Default>, the layout infor-

mation is updated without the dialog box being displayed. s
Save Template As...

Displays a dialog box to save the template. The option Saveyas ult tem-
plate, if checked, saves the template as user-defined de template. Refer
previous section for more explanation on the user defi It template.

Template Manager...

remplateManager Ed

- Setternplate location

| COProgram FlleS\APT\RecordGraph\TempIate|

-~ Template files

AlB Freq testtemplate
Basic v &1

BPRO CT Sat
BPRO_27
BPRO_Z7_8701
BPRO_46-50
BPRO_46-51
BPRO_50
BPRO_S0BF
BPRO_SOBF_8701
BPRO_S0LS

BFRO_S0LS_&701
BFRO_S0M

rlmport and register a ternplate file

Figure 11.847 Template Manager
& : o
Brin emplate manager dialog box which lists all the templates cur-

re available.

Renames the currently selected template.

Duplicate

Delete
Deletes currently selected template.

®® Copies the contents of the selected template into another file.

Save As...

Saves the selected template file from the template files list to the desired loca-
tion.
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11 Graphing Records

Import...

Imports a file from any location to the current template location and regi
the template as a high, low speed or trend default template (if one of the option
is chosen).

Browse...

g
Sets the new template location. This folder stores all the template files avail-
able for the analysis based on the recorder (refer Templates s€cti nder
Graphing Records for detailed explanations).

Close
Saves the current information of the template managetyre the template list
box and exit the session.

Template - Tool Tip
Template Tool Tip

iR RecordGraph
Ele Wew Graph Messure Scele Options Help

H|E|=[&]| [tese ea - B = Al == =]
A& .| [1E0: TE5LA, Defak template : <Dereult | 211

1) TESLA-2000-951 10306
recoriemoz ; Z000-05-3 16

=+ recorddemo?

- High Speed Channels
Analog
Esternal

Line #1.1a.4 Ph Current

A fh] X 04E3KA =
o -0757KA
2 -1240KA

2000Mavi31 16:31:25 366667

Negative Seauence
Posiive Sequence
Summation
Watts
Zer Sequence

o Speed Charinels
Analog

m

Line #1.b.8 Ph Currert

Frequency
Impedance:
Pasitive Sequence

® 2K
o -n24sKa
& 1B8THA

2000Mavi31 16:31:25.366867

Summation
Vare
atte

X 13320K
o 15303
& 25827

[EX]

020  0f@ Ao J'D 050 0000 n|gsn % -00sT
o 04

i} - ] s

[5cale: Primary 4

defined default template associated with that IED
. 1al number of the IED which is used as the unique feature to match the

emplates.
Template - Single 1 Open arecord from the desired IED (B-PRO, F-PRO, L-PRO, T-PRO or
IED TESLA).

2 Create or modify the existing layout information.

3 Use Save Template as... option to save the new layout information with a
desired template name.
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11 Graphing Records

A single IED Template is saved/matched based on its serial num
Any record from the IED with the same serial number can us
share the template (layout) information. A single IED template
saved/matched based on the product (not on the serial number) and
hence once the template file is created for one of the IED, it cap be
shared by all the IEDs irrespective of whether they have the same or
different serial number or from different recordings.

Template - Multiple
IED

‘1l TESLA Control Panel - [Records]

Bl Trgger Wiew Help

Y o
= 19990625
B Local

[ o] [ e v

Low Speed Channels

Line #1 Ja./s Ph Surrert

2000May31 15:31:25 366667

1.0k
p
0
0

0

BT

EE
60K

i‘{m{!@ ,.....mnunnmWHIHIHJ

{
Record Fiter ] e e S Fecord Summary ‘
Latest 25Recards 7| 15 Get Remote Everts ’VRecnm Name: Multiple records selected
LR T e corcoraph B EEE
m File Yiew Graph Measrs Srale Options Help v
G Nerenecia o lED [t ] ol R [ O] TP |5 |52 | 51| o3| 2] ] Bafem] =[] [F
F Local 2 I vecorddlenes 2000-05-31 16

56 -- Line #1:1c:C Ph Current High Mag.

Il

uuw'”|”.IHHWW

X D0BIKA
O 0D4sKA
& 0107KA

x
o 0DisKA
&

Main Meru

Records

TESLA Cantrol Pansl

Ll

Seconds 00 mnd'mn 70 n&n 0io o020 EDED o4 X024
©0zs

4l k|l aD48

" ardogt Ay Timeline

Figure 11.86:

1 Open r
relays).

2 N modify the existing layout information (create graphs by selecting
nels from different IEDs).

m two or more desired IEDs (different TESLAs or different

ave Template as... option to save the new layout information with a
esired template name.

When all IED records are pre-loaded into the RecordGraph, multiple
IED templates are saved/matched based on serial number. If the
record is loaded one at a time, then double-clicking on each record
reapplys the template filling the respective channels.

0N
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11 Graphing Records

View and Graph Titles

View Title

When a new record is loaded, the information corresponding to the options se-
lected is compiled and the updated information is displayed in the View Title.

GraphTitle

View Title

X-120885 v
o+116884 Y
B4285T0V

TRACD-K Vae.Vab 20
nal Boswel
rnels 193970125 18:26:31 4890, ]
1cshop
20

Viewtile Graphtits |

View e
» ca0. fiew e | Graph tle |
il e anbe s piors e Tl

ELE) [cordemot - 19950625 16.28:31 458 ~ DRIAE.

o e
A+1897 A

X 130808
04118878 Y
5428288V

A f\
otV

gl

Boswel
193970125 18:26:31 4890,
1cshop

TRACD-Y I 100

9 ]
<]

Bstart| | 74 @ > [ @ || Gyrec. | [Sinbo. | Flaco...| Bade...| B, | @ aco...| [
Figure 11.87: View and Graph Jitles

View Title is the title o
loaded, the information

2394
owrsa B

Boswel

" "\ Analogt

[ScdlesSecondary /|
o..| WiRec.. [[ARec..  [WIG@ sosem

O
;E g the arrows to move the items in the list. The option is
This option is not available for the Symcom or Har-

four options by, c
saved into the t

nitID or Recorder
roduct Type

Serial Number

Trigger Event

System Frequency
* Priority
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11 Graphing Records

Graph Title

@ Record name J Location
Location
UnitlD or relay
Sample rate j
Equipment 10

mum of 4 items can be selected from the options
‘ ’ist.
Options Selected Iterm(s]

Title options. _ X

Wiew title | Graph e |

i Simple

cl: i

& maximurn of 5 itemns can be selected from the options list—
Optiohs Selected Itemz]
Record name Record name .
Station narme Trigger event
Location
Trigger time j
UnitlDr or relay
Product type
Serial number j
Trigger event

System frequency
Priority

Apply | Close @
Figure 11.88: View Title Options 0

Graph Title is the information that appears on the left margin of each graph.

Graph Title is a combination of various opti en a new record is loaded,
the information corresponding to th 1 ected is compiled and the up-
dated information is displayed in the itle dialog box. You can choose
any four options by clicking th move the items in the list. The option

is saved into the template. This ep ot available for the Overlay View.
The option choices are: &

e Channel name

» Trigger time
* Station name

» Record nam

* Location

* UnitID

» Samp

. ﬁqu ment) [D

Chatinel name L}
Trigger time s
Station name Trigger time

Apply | Claze |

Figure 11.89: Graph Title Options
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11 Graphing Records

Readouts and Measurements

The Measure menu consists of the following:
* Markers
* Primary/Secondary
* Time Alignment L 4
* Absolute Time
* Fundamental RMS \%
* True RMS
» Harmonics 0@

» Symmetrical Components

Time Alignment

Fle View Graph Measwe Srale Options Help

BE(S|S|| [oan ol || 0l[318 Flls] x| sleksle] o)

TRACD-K Vac Vb

18884un/25 ﬂ

Tine0o

18:2411.6740 .
Tine(©) Absolute Time
162611 5308

Ditt (% ~0)

a0 mes

e
Hin=a.176 A Fundamental RMS
W3 778

vges7rs |

o EE D

TRACDIIN

Boswel
19991un/25 18:24:31.4840
1€ Shop

True RIS
Min=3674 &
Max=3 574 A
avo=3 674 4 _|

TRACD-H

True RMS

Boswel
1988125 18:24:31.4840
IC Shap

%3471 A
o.3471 4
2+00004

TRACD- Kb,

Baswel
1338/uni25 15:
€ Shop

o ananidlaaa . ADANAA (SIS N ,
0400 0050 Jﬁ% 0050 0100 0150 0200 2;”;[':7”: Harmonics
Hl - | B A0m7s
[Scdeisecondary 2
L
\ Trigger
& Markers
i .90: Readouts and Measurements
Markers electing Measure>Markers or using the tool bar button places the “X” and

” markers on the graph, as well as, automatically placing markers on all new
graphs. If the markers are out of view range, double-click on the timeline graph

\ to bring back the markers to the desired location. Marker positions are saved
into the template. Readout corresponding to the option chosen is displayed on
the right side of the graph. Selecting trigger marker, T, displays the trigger time

of the record.

Primary o Selecting Measure>Primary multiplies the channel data by the primary scal-
ing factor and redraws the y-axis for all graphs.

ary Selecting Measure>Secondary multiplies the channel data by the secondary
scaling factor and redraws the y-axis of all graphs.
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Time Alignment

Use this option to offset or align the trigger time of channels (normally fro
different locations) or shift the x-axis time. This feature offsets the x-axis ti

data by a precise value as desired.

1 A trace (channel) must first exist on the graph. Click the graph that you
to show time alignment.

2 Select the Measure>Time Alignment menu option or the Time Alignrvent
button on the tool bar.

3 Use the “spin” control (up and down arrows) to increaSe,or décrease the off-

set.

4 Double-click the value to bring up a dialog box to enter w offset value
and offset scale. Offset scale is the percent by which crement is re-
quired.

5 Clear this option, by a second click on the 7i ent button on the tool
bar or by selecting the Graph>Time Alignment menu option a second time.

Spin control to quickly
vary the offset value \
o g =]
ST
BIEE(S] [<osfaur- =] m| [& ] £\ wja| ~ [ @
= recordemo Ir &
5 oot
A, TRACDRVacVab
A TRCDRIn.
Ay TRACDR e, &
rmeos M oo w
1, TRACDY Vacah
A TRACDIn. TRACD-X.In.
) TRAEDA Soswel
A, TRACDYIb, 193910Un/25 15:24:31 484028 -
A TRACDla. ¢ Shop
Ay TRAABKVacab
A TR In
A, TR#BX e
e
A TR la Boswel
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Figure 11.91: Time Alignment
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Absolute Time

This option displays the absolute time—the actual time of the recorded cha
nels.

1 A trace (channel) must first exist on the graph. Click the graph that youlwant
to show absolute time measurement.

2 Select the Measure>Markers menu option or the Markers button on the tool
bar to place the markers on the graph. Markers are automatically plaéed if

not selected.
3 Select Measure>Absolute Time menu option.

4 Readout corresponding to the markers is displayed o right-hand side of
the graph including:
d

* Year, Month, Day of the recording (yyyy/

» Absolute Time corresponding to marker

* Absolute Time corresponding to mar

et

» Difference in the Absolute Time b n marker X and marker O

i =lolx|
= o 4| miw| [ [F
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Fundamental RMS This option displays the RMS measurement of the fundamental (60 or 50 H
between the two markers (X and O) of the selected channel.

1 A trace (channel) must first exist on the graph. Click the graph that youlwant
to show absolute time measurement.

2 Select the Measure>Markers menu option or the Markers button on the tool
bar to place the markers on the graph. Markers are automatically plaéed if

not selected.
3 Select Measure>Fundamental RMS menu option.

Readout corresponding to the markers is displayed o right-hand side of
the graph including:

* RMS (fundamental frequency) Title
* Minimum RMS

* Maximum RMS
» Average RMS

.
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True RMS

This option displays true RMS measurement values of all the harmonics (up t
25 order—including the fundamental), depending on the sample rate of th
corded channel.

1 A trace (channel) must first exist on the graph. Click the graph that you

to show absolute time measurement.

2 Select the Measure>Markers menu option or the Markers button on the tool
bar to place the markers on the graph. Markers are autom placed if
not selected.

3 Select Measure>True RMS menu option.

Readout corresponding to the markers is displayed on the ri and side of the

graph including:

* True RMS Title
* Minimum True RMS
* Maximum True RMS
* Average True RMS
e h e I EEE
FIEEE e - 2] A +\] mlm| <l
e : U U U U U U e
e | LU
A, TRACDV . S x48124
A, TRACDY Ia.
A, TR4BRVacYsb | |[Boswen oasaa
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Harmonics This option displays the harmonic contents (magnitude) of the desired chann
along with the Total Harmonic Distortion (THD) in percentage.

1 A trace (channel) must first exist on the graph. Click the graph that youlwant
to show absolute time measurement.

2 Select the Measure>Markers menu option or the Markers button on the tool
bar to place the markers on the graph. Markers are automatically plaéed if

not selected.
3 Select Measure>Harmonics menu option.

Readout corresponding to the markers is displayed o%hand side of

the graph including:
* Harmonics Title
* 2nd Harmonic 0
* 3rd Harmonic
* 4th Harmonic Q

» 5th Harmonic

THD% of fundamental (theat
depends on the sample ate. able 7.1 and 7.2 on page 7-6.
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Symmetrical This measurement option displays the magnitudes of the positive, negative an
Components zero sequence components of 3-phase voltage or current channel.

1 Create an Overlay View— you must have a 3-phase voltage or current/¢han-
nel.

Place three phase voltage or current channels on the graph.

3 Select the Measure>Markers menu option or the Markers button on tH€ tool

bar to place the markers on the graph. Markers are autom placed if
not selected.

4 Readout corresponding to the markers is displayed o right-hand side of
the graph including:

* SymCom Title
* Positive sequence component magnitud

* Negative sequence magnitude

.

» Zero sequence magnitude

Ble aph fessure Seale options_telp

s
B8] v = & = 2l[@lE Bl X
[5 = recodomotth T

ih Speed Charels

4, TRACDRVacyab P Ve 60K
A, TRACD I
4, TRACD e
4, TRACD b 206
A, TRACDXa AIACD Y Vet Vel
4, TRACD.VacVab
4, TRACD.n 20
% TRACDYIc = TRAABX Ve Vb o
TRACD I
4 TRACDYJa
A, TRAABXVacVab
A, TREBXIn
A, TReEXIe = TRAABKIN
A, TRIBXI,
A, TREBXIa
A, MiscInTRIBCDX In = TRABXIc
A, MiscInTRIZAB In
A MiscInTRIZABY In
A, TRAABY VacVab

smem | B .
oo o j|~ r— Symmetrical Components

X 1 86ia
o1 gseia
sooo0a

X2 888KV
©-a 53Ky
s 02Ky

200K T
0100 0080 0060 -0040 mnz%n%ﬁbnnzn 0040 0060 00B0 0100 X'”“S;S
<

L — Trigger Time = 0,000

7 7T Ayoveray

cal: Primary 4

mmetrical Components
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11 Graphing Records

Calculated Channels

Calculated channels are virtual channels derived from the original recor
channels. They are calculated based on the configuration information. In‘the
TESLA recorder, all the calculated channels are added to the original recor
only once, but are available any time for the view with the RecordGraph appli-
cation. Calculated channels differ widely depending on the product. They are
classified under high and low speed categories.

High Speed Calculated channels

* Summation \
* Positive sequence 0

* Negative sequence

» Zero sequence
» Watts (single and three phase)

Low Speed Calculated channels @
* Summation

* Positive sequence

» Watts (single or three ph
* Vars (single or three ph \
» Impedance
» External
Type and numbe nnel§ available for the view depends on the configura-

tion information.

Choose OptioN te Derived Channels Now to add the calculated chan-
nels. If this m isabled, then the calculated channels are already avail-
able.

Measure Scale  Options b

[TESLA Ad

gh Speed Channels

- Megative Sequence
- Positive Seguence
~ Sumration
W atts
: - Zero Sequence
= Law Speed Channels
H- Binalog Calculated Channels
- - Frequency
= Impedance

- Positive Seguence
. - Surmmation

Figure 11.97: Calculated Channels
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11 Graphing Records

Exporting Views

Export active visible views to windows standard clipboard or to an enha@
metafile. Following options are available:

» Copy To ClipBoard

» Save As MetaFile s

ure Scals Options Help

pa G E [ 4l Bl=] x| 2lakelE] 2] olb] o] o sle] o] eEEe
\ = Line #1 Va4 Ph Valtage 122 /\(\ Y 3
> LAY AWANANAWS
vy :
[Save to Metafile}. |
= Line #1 la.A Ph Current 2 ML f\ﬂ ; é %Ufam\
. NANANIWI ANV VI e e
wm Line #1 I B Ph Currert on w V w ﬂ JL X,\ T\l( Xf\
P MR Y TR
secmoner 2 \Vf AN AU
= Eterna ; ] o !
- - w80
Ny Timeline Ay overlay
Copy an active visw page to 3 clipboard such as MSwiord, Excell ke, [Sealet Primary.
Bstart||| (A @ (D || [Simbox - | Ayeoriia, . % Fra st | (3 computer | Bgneprogectst. [ ARecordGra... [EMuasoftpo..| | 1oem
Figure 11.98: Expo S
Copy to Clipboard Copies view to,th board in order to copy into another document, for ex-

ample MicrosoftWo

Save View as
Metafile

save to as a Metafile select View>Save to Metafile... or right-click on the
raph to bring up the context menu and select Save fo Metafile.

\ 2 A dialog box appears prompting you to save the file in a selected folder.

Saveini | (3 temp ~| « &t E-

RecordGraph Testing

2|

Figure 11.99: Save to Metafile

11-72 TESLA 3000 User Manual D01721R02.30



11 Graphing Records

Exporting Channel Data

Any channel data can be exported to the clipboard from the active view.Af a
graph has multiple channels, all the channel data is exported to the clipboard.
This option copies the trace data to the clipboard and using Edit>Paste to paste
into other applications like Microsoft Word or Excel. .

|Copy Trace Data to Clipboard|

f\ f\ e
. AT EA AR AN T D &
wemnomonn oo fsmod A A AL AL IV I
. M AR
lomecmore lv( [AATAATRYTALYAVY:
= Externalnput 11 ‘ Low i
Second 0400 ﬂ”“ -0.050 0.000 0050 0ofs 0100 ”1252;.%35;
= » anis
PTimeine Ay overtay.
=] | by e
Figure 11.100: Copy Trace to ard

| L‘Jﬂé

— |

Ready [T
Sstort|| ) @ [ || [Bhinbox -ieros... | BJEworkitans.. | [ adobe Hustretor | 3wy Computer | (3

[ om T

[
A == 131pm

Figure 11.101: Paste Special Using Excel
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11 Graphing Records

Pasting exported data using Microsoft Excel

Choose CSV (comma separated variable) format and click OK.

L 4
Flgure 11.102: Choose CSV
Pasting exported data usin
Domain: normally time data ate YYYY/mm/dd in case of trend data.

nnnnn

nnnnnn

R ERERRRRER =R |

EEHEEE

&

\ Figure 11.103: Paste to Excel
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11 Graphing Records

Record Summary

1 Click the record name to enable this feature.
2 Choose File>Show Record Summary... to display the record summa

i RecordGraph =] .

Fle Yew Gaph Messwe Srdle Options Help

BIE[E|S]| [tesa sape - Bl W | [d[a Bz x| flaee] m] glh] o] o] ] mwle] A
=1 recordemol_tir -
= ich gDeed‘E‘hlanne\s Il
Brslog
A, TRACD X Vac Vah TRACD-K Vac Vab B0K

“S ANAAANANARN &
[Record Summary and EventList

recordemol fir: 1886-06-25 18:24:31 464 - Digital inEt B6LI2 Ext Input Trippecd
20K

A, TRACDR la. QUSRI R ecord Summary and Event List

:\\,/ TRACD ¥ Vac Wab —Record Summary and Event List
", TRACD.In.
A TR I J— Record Heme: recordemod Hr

/i, TRACDY.Ib. Trigger Time: 1999-Jun-25 18:24:31 .484
A, TRACDY.la. LI5S TS

0 i e Vi Start Time: 1999-Jun-25 18:24:11 484 .
A TRAEBRIn Stap Time: 1999-un-25 18:25:11 484 Record Type: fault anel swi

-y, TRAABR Ic. = IReARXD, unit I Boswell #4 Station Mame: Boesyeel

% igxg—i :b Serial Humber. TESLA-2000-390318-05 Product: TE!
Kla

Y MiseInTR1SCD In = TRAAB-H o

KA
00K A,
208

Ay MiscIn TRTTABX In Trigger Evert: 1999-Jun-25 18:24:31 484 - Digital in}
Ay MiscIn TRITABSY In
k TRA4BYVacVab SRR Event List | Events: 2
A, TRAABY In 01: 1998-Jun-25 15:24:31 484 -
A, TRAEBY Ic, 02: 1998-Jun-25 18:24:31 565 -
TRASEY.Ib
% TRASEYIa
Ay Unid¥allritdVa = Lt 4 va Lt
A Unit 4VbLink 4 Vb
A Unit 4oLt 4 Vo
A Untdlalnitdla R
A, Unit 4.1 Urit 4 1
sy Unitd e Unit 4 le
A MiscIn TRISEDY
Ay MisoVas Bus 4G Vbs BT VE I T
A MiseVacBus 4F Vbo
Ay MiseVacBus 4€ Ve |
A, MiceVacBus 4) Vbe
A Unit 4¥ac Uit 4 Y
Ay Analog Input38

oL | T e Ay

sk
e
iy

[

Seconds X001 s
onmss

A0M7s

[E’D[IZEI 0040 0080 0080 0100
L

Scale: Primary 4

Figure 11.104: Show Record

Highlight digital 1el which change state (with different icons), and list
Is in the tree view. A mimic screen shot of the icons is
shown below. Th
nels which cha

JSI=TE|
51 & 5 5l Jel Slnl=] x] alebee] B] als] o 8] +1] mle] <[ E

| RELAYID-2002-04-19_15 54,02 025 BPR - 2002.04-13 10:54.02 025 — Alnput 1 S0BF1 Trip

Ele wiewglaizoh Messiigdscale Options

— = = ainp2 S0BF-2 Trip
— AEISpare s
pare &
1 Spare 7
— Al Spare 8
— AEISpared
— lnpl 50051 High
— ilng! 0L5-2 High

. KIS0 o Icon with changes
— g1 0T 1in the digital status

— i1 51w
sy
— Kir250151 bigh
— Alnp2 50LS-2 High
— ai2500r 1 T
— aeseratip
~ ey -
— lrg2 Icon with no changes
— s ) L

— AdrBSILE Hh in the digital status
— i35 2 g

i erii

— Alnp350 Trip
e
— #lnpd 50BF-2 Trip al i3]

— AireasoTip
. T hitsiten || NoTimetne

|«|

[ScaleiSecondary

Figure 11.105: Digital Channel Status Indicator
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11 Graphing Records

IRIG-B Input Status Display

IRIG-B input status (synchronized, unsynchronized or unknown) is displayed
in the tool tip window when you place the mouse on the channel name oruse
Active Trace Information.

L 4

=lalx|

=1 = = o] gl Bl x] slebsls] =) vlal 8] 8 4] wle] 2l

RELAYID-2002.04-13_15.54.02.025 EPR . 2002.04-19 105402 025 — Al 1 S0BF-1 Trio

5 & RELAYID-2002-04-19_15.54.024]
X

R
1 High Spesd Channels

el . | IRIG-B status indicatorl

= Ainp2 SBF-2 T

BPRO-G701-000000.02
RELAYID-2002.0419_15 54.02. 025 BPR
Alnp2 S0BF:2 Tip
0000s

204
s
Unsynchionize 4

1
2
3
4
5
6
7

— A Spare 8

Samples

Rt o Sk e
— Alnp1 50LS-2 High
L et 087 Tip
o e seF2 Tip
= ot i

i 1 =t 51 70
— Alnp1 61 Trip

— Alnp2 50L5-1 High

— Alnp2 50152 High

— Alnp2 0BF-1 Trip

— lnp2 50BF-2 Tip

— Alnp2 80 Tip

— lnp2 51 Al

— Alnp2 51 Trip

— Alnp3 50L5-1 High

— Alnp3 50L52 High

— Alnp3 50BF-1 Trip = sl SUBF-2 Trip

— lnp3 50BF-2 Trip

— Alrp3 S0 Thp

— Alnp3 51 Al

— Alnp3 51 Trip

— Alnpd BOLS-1 High =
— lnpd 50L5-2 High . -
— lnpé SOBF1 Trp E -

— dlnpd 50BF-2 Trip « »

— Alnpd 50 Trip

— dlnpd 51 Alsn H

Z

Figure 11.106: IRIG-B Input Sta%

Derived Digital Swing Channel %’ESLA Swing Recordings

t d External Input channels for the swing

ew these channels in the RecordGraph is provided. Re-
ally displays these channels (if configured) under low
speed channel g . Bvents with the same element are grouped together to
isfacility is backward compatible.

Derived Channels tor

For

, F-PRO High Speed Recordings

and F-PRO high-speed records, Main and Aux individual phase
tion channels are added to the existing derived summation channels.
facility is backward compatible.

O
Q>®

L 4
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11 Graphing Records

COMTRADE Import

COMTRADE (Common Format for Transient Data Exchange) is an indgdstry
standard record format used to share data between tools and to replay fa

through a test set. The import utility supports viewing of both ASCII and bina-
ry COMTRADE formats (1991, 1999 and 2000). When the COMTRADE file
is imported into the RecordGraph, all its functionality can be seamlessl}ﬂlsed

to analyze the record.

1 RecordGraph application must be running to access t itys If not,
launch RecordGraph via TESLA Control Panel, Rec ase,View or Win-
dows Explorer.

2 Choose File>Import.

3 Browse to select desired file. 0

4 Double-click on the COMTRADE record 0 a <Default> template or
select it from the templates list box.

eeeeeee

©-0000KA
2000248

TRAABY

nnnnnn

T CTTTTTTTTTTTTTTC

ifrczzzzzcccccc

A

mmmmmmmmmmmmm I
Rstort] | N lrbo.| Eaco..| B | Btk | @ | Eaco.. | Elawo.| Phodon. | [fhec. (e [HE@  wstrm
11.

Fi& 7: Import COMTRADE File
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11 Graphing Records

Choose COMTRADE File

ifiRecordGraph

File View Graph Measure

ScsleOptions_Help

=0

T o | 3= 8 - = e D S S 3 R e
== recorddemo2 [ ecorddemo? 2000.05.9116.3125 36 - Lre #110.C PhCanert Hiah es. |

High Spesd Chamnels
Low Spesd Channels

RecardGraph

Asan|| 20 @ G |

Figure 11.

R Recordoraph
Fie View Greph Measure

| &y = | Eladobe tustrator [ iRecor

recorddemo2 . 2000-05-31 15:31:25 386 - Line #1:1cC Ph Current Hgh Mag,

= Line #1 Va2 Ph Votage

X 172180V
© 240KV

2 Aa2saKy

L

= Line #1 V0.8 Ph Valtage 00

IANAWAWA
[RYAY

i -}
[
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© fasuKa
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=
=

PRET

"
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£

= Line #1165 Ph Cunrert 00

=
e
=
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fo=r |

=
=
=
=
S

eipcmons o PN

= Externalinput 1
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Seconds 000 Qms 0050 0025 0000 0025 0050 DDE
“

-

P\ Trne | Ayovertay

108: Select COMTRADE File

Scale Options_Help
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& & 00188002
ontade Chennels
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A, ILINEAM
A, LNEBM
A, ILNECH
A, PFLAM
A, PFIBM
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A, PR8N
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A, 1561CH
A, 15624M
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4, 1562CH
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A UTEM
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4
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07DEm0,15:14:39 524000
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11 Graphing Records

Print Options O
The following options are available:
* Print... — pops-up a print option dialog box to select paper size, orientati
and other options.
* PrintDirect — sends active view directly to the default printer. 'S

* PrintAll — sends all the views directly to the default printer
* Print Preview...— displays standard preview window"
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12 Record Export Utility @)

The record export utility lets you convert records into different formats fo@
with other software tools.
L 4

COMTRADE
Common Format for Transient Data Exchange (COMTRAD an industry
standard record format used to share data between tools an ay faults
through a test set. The export utility supports both AS ary

COMTRADE formats and creates output that complie e latest (1999)
or older version (1991) of the standard.

PTI
Power Technologies Incorporated (PTI) pro ely used power system

S
modelling tools. TESLA records can be exp®tted 1tva PTI-compliant format for
import into PTI tools. The export utility sup @ ASCII format and creates

output that complies with PTI versio ion 2 formats.

Excel (CSV)
TESLA records can be export% comma separated values (also known
as comma-delimited) ASCII form itable for importing into standard tools

such as Microsoft Excel.

>
N
NI

L 4

Q
o
&

L 4
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12 Record Export Utility

Launch the Export To launch the export utility:
Utility 1 Double-click Records from the Main Menu.

2 Select a local record from the record list.
3 Select the Export button to launch the Export window.
4 Select the desired export output format and select OK. .

Step 3: Click on the
Step 2: Select a record| Export button to Step 4: Choose export
rom the list. launch export window. type and OK.

i TESLA Control Panel - [Reccrds]

Ele Trgger View telp

Record Fiter die

[Lstest 5Recerss =] g et penote vt Fecord Name: 1339-12-0115:55:37.836.0
| Adtopall [T Autoprit Record Type: Fault
Record ‘ersion: 8
Records from TESLA Demo Urit Record Priorty: 1

19331201
~On IED Greph b

Fo 1999-12-01-18:03:54.000 Trigger Tine (Local) Wed Dec 0
P 1893:12.011555.37.036 Cetfrijn €D
[ 1999.12.01-15:54:42.826 0h. 1895-17-0
|5 1999-12-01-14:49:55 896 sy Lol 01: 1333-12-0
[ 1999-12-01-14:48:08.066 A
P 1999-12-01-14:46:50.995

[ 1999-12-01-14:45:49.836 g
1999-12-01-14:41:09.399

ﬁi 1999-12-01-14:39:59.539 (=)

’% 1999-12-01-14:33:37.339

)% 1999-12-01-14:32:57.929 Delete

Fy 1999-12-01-14:31:06.239 I el |

)% 1999-12-01-14:30:30.929 Rename

B 1999-12-01-14:28:43.719

[ 1999-1201-14:28:07.909 Betieeh)

Local
[ 199912:01-15.55.37.836F1

Trigger Eaut | Trigger Swing | Trioger Both
Main Menu Utiiies Records | ConfigEdt

TESLA Control Panel |
}

Step 1: Double-click

Records from the

Main Menu
Figure 12.1: Sel File Type

Cancel |
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12 Record Export Utility

COMTRADE Format

COMTRADE Export Settings

Export to...
Ic::'\F'roglam FilesapthdataMina-s-Recorder\Records2001-01-24 Browse. . |
Station Mame Identification .
IStation INode‘I
Header Texst Yersion
Location=corner, Mame=5tation, Mumber=1, Unitld=Mode1 ;I |-|951 LI

Format

=] |asci -

ILow Speed [E0fzec)

|

Element] 'a.tst Wal 1.Phaze
Element].\ 1 1 b agnitu
Element! Wb tst_b1_1.Phaze
Element! Ve tst_Yel_1 Magnitud
Element! Ve tat_Wel_1.Phaze
Element] latst_lal_1.kagnitude
Element] latst_lal_1.Phaze
Unuzed Rec Chan b agnitude
Uruzed Rec Chan.Phase

Element] Wa.tst_Yal_1.Magnituda

=l

I Dffset negative start times to begin at zero

Ok |

Figure 12.2: COMTRADE Setti

The COMTRADE form

configuration file
formation file

ration, header a

With referenc

37.111) defines a common format for stor-
nt and dynamic swing events. It consists of
same base name and different file extensions:
), header files (.hdr), data files (.dat) and optional in-
e COMTRADE Export Utility produces the configu-
iles.

igure 12.2: COMTRADE Settings,

COMTRADE Export Settings

Function

The base filename and directory of the output files are set using
the Export to. option.

By default the base filename is the same as the record you are
exporting.

You can edit this or use the Browse button to set a new direc-
tory and/or base filename.

Station Name and
Identification

The Station Name and Identification fields are set by default
using information from this recorder. They are written as the
first line in the.cfg output file.

Header Text

The Header Text field contains the text written into the COM-
TRADE header (.hdr) file. By default, the field contains the
Location, Name, Number and the Unit ID of the unit that pro-
duced the record.

This text can be modified, deleted or extended as desired.

D01721R02.30
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12 Record Export Utility

COMTRADE Export Settings

Name Function

Version The Version field lets you select the revision of COMTRADE
standard to produce. COMTRADE has been an evolving stand-
ard and a number of changes have been made over the y@ars.
1991 and 1999 COMTRADE versions are su ed.

Format The Format field specifies that the datajin t MTRADE file
(ASCII or BINARY format).
ASCII data has the advantage of bei simple text
editor and spreadsheet programs, b a significantly
larger record relative to binary format.
BINARY format is therefore recom if the software pack-
age you will be using the dat binary format COM-
TRADE.

Selecting Channels You must select the ch Is from’ the record that you want to

(Exported Channels) include in the output fi
For convenience, the di ata recorded is classified into:
« High Spee xternal digital input channels sam-

pled at the e nsient data rate.

« High Speed ( : Analog and internal logic channels pro-

c): Analog input channels sampled at the
data rate.

>> Q Place all channels into the Exported Channels list box.
< Delete a channel from the Exported Channel list box.
<‘ Delete all channels from the Exported Channel list box.

o

t negative

start times ~ When checked, this option shifts the negative time to start from
zero.

TESLA 3000 User Manual D01721R02.30



12 Record Export Utility

PTI Format

PTI Export Settings [ %]
Export to..

Idata\Nina-s-Hecnlder\ﬂecnrds\ZDm -01-24-16.14.45. 0001 asc Erowse. .

Station Mame

Identification

ISlatiDn

Header Text

INode1

Wersion

Lacation=corner, Name=Station, Humber=1, Unitl d=Node1 ;I IVersionZ j

Format
2 3T v] ':
[Cows Spesd [E)/sec) = et Dz @

Element? Wa.tst_al_1.Magnitud « Element!.Wa.tst_Val_1.Magnitude
Element? Va.tst Val 1.Phase Element!.Wa.tst_Yal_1.Phase

t b1 1.kMagnituc < Element.Wb.tet b1 _1.Magnitude
Element? Vb.tst_¥b1_1.Phase
Element? Ve tst_Vel_1.Magnitud
Element? Ve tst_¥e1_1.Phase il
Element? la.tst_lal_1.Magniude
Element? latst_|al_1.Phase & |
Unuzed Rec Chan.Magnitude
Unused Rec Chan. Phase ;I
[~ Offset negative start times to begin at zemn

oK | Cancel
Figure 12.3: PTI Settings
The PTI file format is used to i rds into the Power Technologies In-
corporated system modelling softwa

Output File PTI export prod@ gle output file with an .asc extension.

PTI Settings
Name Title
Export to... The base filename and directory of the output files are set using
the Export to.. option.
By default the base filename is the same as the record you are
S exporting.
You can edit this or use the Browse button to set a new directory
\ and/or base filename.
ati ame and Identifi- ~ The Station Name field is set by default using the unit's Station
cati Name setting. It is written as the third line in the output file.
If desired, you can edit this text.
The Identification field is not written to the PTI output file.
Header Text The Header Text field contains the text that is written as a single

line in the fourth line in the output file.

By default, the field contains the Location, Name, Number and
Unit ID of the recorder that produced the record.

This text can be modified, deleted or extended as desired.

Version The Version field lets you select between PTI version 1 and ver-
sion 2. Please refer to PTI documentation for details on the dif-
ferences of these versions.

@ Format Only ASCII format output files are available.

Format ASCII is the only format option for PTI.
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12 Record Export Utility

PTI Settings

Name Title

Channel Selection Use Channel Selection to select channels to export. s
You must select the channels from the record that you want to
include in the output file.

For convenience, the digital data recorded i ifled into:

» High Speed : Analog and external digit ut nels sam-
pled at the high speed transient dat:

» High Speed (480/sec): Analog and/inte| ic channels pro-
duced 8 times per cycle.

» Low Speed (60/sec): Analog inp s sampled at the
low speed swing data rate.

Select the desired channel fro ist with a left-click.

Multiple channels can be d using standard Windows

the Exported Channels list box.

>> Place all chan

< Dele h | from the Exported Channel list box.

<< De&:hannels from the Exported Channel list box.
N

Offset negative start ti
to begin at zero

n checked, this option shifts the negative time to start from

L 4

N
>
$

Q
o
&

L 4
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12 Record Export Utility

Excel (CSV) Format

CSY Exzport Settings [ ]
Export to..

Idata\Nina-s-Hecnlder\ﬂecnrds\ZDm -01-24-16.14.45. 0001 csw Erowse. .

Station Mame Identification
ISlatiDn INode1
Header Text Wersion

Location=corner, Mame=S5tation, Mumber=1, Unitld=Mode1 ;I ISimpIe j

Format
2 3T v]

Ian Speed [BD/sec|

j Expoited Channels

Element] Va.tst Y.

[~ Offset negative start times to begin at zemn

Element? Wa.tst_al_1.Magnitud «

a1l _1.Phase
Wh1 1. b agnitus

Element? Vb.tst_¥b1_1.Phase

Element? Ve tst_Vel_1.Magnitud

Element? Ve tst_¥e1_1.Phase il

Element? la.tst_lal_1.Magniude

Element? latst_|al_1.Phase & |

Unuzed Rec Chan.Magnitude

Unused Rec Chan. Phase ;I

Element!.Wa.tst_Val_1.Magnitude
Element!.Wa.tst_Yal_1.Phase
< Element.Wb.tet b1 _1.Magnitude

%, ’
O\Z
Q

oK | Cancel |

Figure 12.4: Excel (CSV) Settings

The Excel CSV (Comma Separa
into a Microsoft Excel spreadsheet.
limited ASCII and can generally b

rays.

Excel CSV export produce
recognized by Ex c

on file.

) format is used to import records
is format is also known as comma de-
d by most programs that import data ar-

gle output file with a .csv extension, which is
utomatically launched when you double-click

CSV Export Settings

Function

AN
>
O

The base filename and directory of the output files are set using
the Export to... option.

By default the base filename is the same as the record you are
exporting.

You can edit this or use the Browse button to set a new direc-
tory and/or base filename.

Station Name and Unit ID

The Station Name and Identification fields are not written to the
Excel CSV format output file.

Header Text

There is no header text written to the Excel CSV format output
file.

Version

There are no version options for the Excel CSV output.

* Format

ASCII is the only format options for the Excel CSV output.

D01721R02.30
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12 Record Export Utility

CSV Export Settings

Name Function

Channel Selection You must select the channels from the record that you w%t to
include in the output file.
For convenience, the digital data recorded i
+ High Speed : Analog and external digi
pled at the high speed transient data r:
* High Speed (480/sec): Analog and i a
duced 8 times per cycle.

*» Low Speed (60/sec): Analog input sampled at the
low speed swing data rate.

Select the desired channel from the li ith a left-click. Multiple

channels can be selected usin rd Windows selection

actions (click + Ctrl or S

Place selected chanpe e Exported Channels list box.

< { from the Exported Channel list box.

<< : nels from the Exported Channel list box.

Offset negative start times hecked, this option shifts the negative time to start from
to begin at zero

12-8 TESLA 3000 User Manual D01721R02.30



13 Cooperative Recorder Group

A cooperative recorder group consists of up to four TESLA 3000 recorders
working together to form a larger virtual recorder. The recorders are connected
through an Ethernet LAN and are accessed as a single "Cooperative Gréup "
from Control Panel.

With a cooperative recorder group you can:

» Automatically trigger synchronous recordings on all greup faembers when-
ever any member recorder is triggered.

* Transfer the resulting records from all group membexrs tesControl Panel and
combine them into a single record.
Recorder group members also function as indigidual recorders. They are con-
figured as stand-alone units and retain their nesmal récording capabilities.

Instructions for setting up recorders to opefateiin a cooperative recording group
are provided later in this chapter.

How A Cooperative Recorder Group.Works

Local Network

Remote Access

Master Recorder

Cooperative Grou
IED P P

A cooperative recorder group@s comprised of two to four TESLA 3000 record-
ers, typically located in a substation control house. The recorders communi-
cate with each other thro@ightan Ethernet LAN which allows cross-triggering
between recorders aleng*with the normal record transfer, user interface and
SCADA function§. Thelcooperative recorder group can have its own network
or can be connected.to a larger network in the substation.

There are twogwayste remotely access a cooperative recorder group:
1 Over a widelarea network, if a network link to the substation is available.
2 Via afmodein connected to one of the group recorders.

Onednember of the cooperative recorder group is designated as the Master Re-
cordes, The Master Recorder is the primary interface between the cooperative
fecorder’group and TESLA Control Panel. In addition to its normal recording
role, the Master Recorder:

s’ Maintains the list of group recordings.
* Provides IP address information about the other group members.

* Acts as the communication gateway for remote access when a modem link
is used.

Within Control Panel a special Cooperative Group IED is created to work with
the cooperative recording group. When the Cooperative Group IED is set as the
Current IED, Control Panel functions are applied to the group of recorders
rather than an individual one. Records from the cooperative recorder group are
transferred, combined and viewed in this way.

D01721R02.30
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13 Cooperative Recorder Group

Triggering and
Recording

Record Collection
and Consolidation

RecordBase Central
Station

In a cooperative recorder group a trigger detected by any recorder results in
time-synchronized recordings on all group members. These records are re-
trieved and combined into a single record by TESLA Control Panel.

Cross-triggering between group members takes place over the LAN. The trig#
ger message includes the timestamp of the initiating trigger to allow each re-
corder to capture data from the same time period. Sample clock coordination
among the group recorders, derived from the IRIG-B clock signal, ensures that
the data points from all the recorders are synchronous.

All cooperative group recorders must be synchronizedfrom a com-
mon external IRIG-B time source.

The trigger message also specifies the type of recOrding|to be created. If the
initiating trigger was configured to produce a transientrecording, a swing re-
cording, or both, the receiving units will create the same type of record or
records.

If multiple recorders detect a triggeduringghe same disturbance, each will
send a trigger message to the others. A tgiggerbuffer is used by each recorder
to sequence overlapping triggersyand preduee a single record whose trigger
time is that of the first detected cvent.

Records are retrieved from cdoperatiVe group members and combined into a
single group record by TESLA"@ontrol Panel. When you initiate a record trans-
fer from the group's Master recorder, Control Panel automatically transfers the
corresponding recofd§yfrom the other group members and combines them into
a single record. Within Control Panel, the resultant record is stored under
group's Coopetative{Group IED record list.

It is possible in some citcumstances for a record from a group member to be
omitted from'the'¢embined record. This could be caused by a settings mis-
match, network communication problem or loss of the IRIG B time signal. If
the record was)captured by the recorder it can still be retrieved and viewed as
a single reéeord from the individual recorder using standard (i.e. non-coopera-
tivemode),methods.

Bor futther details on cooperative group records, see “Working With Records
FromyarCooperative Recording Group” on page 13-10.

RecordBase Central Station v2.0 and above can work with a TESLA 3000 co-
operative recording group. RecordBase can:

* Automatically collect records from group members and combine them into
a single record.

* Issue swing record cross-trigger commands to the group.

* Communicate with individual group members via WAN or a modem on
the Master recorder.

13-2
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13 Cooperative Recorder Group

Setting Up a Cooperative Recording Group

—ED Definition

~ IED Definition

IEC: Marme: IDorsey Rect- Master

Laocation: | Dorsey Conwerter Stn

IED Serial Mumber: | TESLA3000-050903-21

Comments: |Cooperative Recorder Group Master Recorder

Get Information From IED |

|ED! Matme: I Dorsey Rec Group

Comments: ICooperaﬁve Recorder Group (4 recorders)

Location: | Dorsey Converter Stn

[ECr Serial Mumkber:

Get nfarmation Fr*IED |

Model: | TESLA 3000 - Cooperative Mode

IP Address:

— Communication

| € Direct Serial ik

Moclel: | TESLA 3000 - 36 Channels j
P Address: | 192 168 . 100 . 1

r— Communication

| " Direct Serial Link

| (' Modem Link Phane Mumber |9,1 2044770591

| " Metwoark Link

| " Connect Thraugh [EC: I

| € Maderm Link Fhone Mumber:

| ) Wetwork Link:

| {+ Connect Through [ED:

—ED Definition

IED: Maime: | Daorsey Rec2

Comments: I Cooperative Recording Group Member

Location: | Dorsey Converter Stn

[ED Setisl Murmber: | TESLASO00-050903-27

Get Information From

Model: | TESLA 3000 - 36 Channels

[

IP Address: | 192 0 168 100 . 2

— Communication

| (" Direct Serial Link

| " Madem Link Fhaone Mumber: I

| € Metwork Link

| {+ Connect Thraugh [EC: IDorSey Rec! - Master

r— [ED Definition

|ED Mame: | Dorsey Rec3

Comments: | Cooperstive Recording Group b

Location:
[ED Serial Mumber:

| " Direct Serial Link

| " Modem Link Phone Mumber: I

 a Metwark Link

ect Through IEC: IDorSey Recl- Master

|

On-Site

______ 1
|
|

Rec1 |

Master Recorder |

|

: |

|

: Rec2 |- |

| N |

| 5 l

| il |

| 1 |

| Rec3 | :

|

: |

| |

| Rec4 !

| Direct Serial Link i
|

Figure 13.1: Cooperative Recording Group with Remote Access via Modem
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13 Cooperative Recorder Group

There are three main steps to setting up a cooperative recording group:
1 Set up the network in the substation.

2 Configure the individual recorders.

3 Configure the Cooperative Recording Group.

These steps are covered in detail in the following sections.

Step 1: Set up the You will need to create IED definitions for each of the group fecorders, and a

Network special one for the cooperative group itself. Example IED¥efthitions are
shown in Figure 13.1 on page 13-3; general instructions gn how.fo create IED
definitions are available in “Adding/Editing a Recordér Workspace Defini-
tion” on page 5-2

1 Connect the LAN port on each recorder to'the Ethernet switch.

An industrial-quality 100Base-T Ethernet Switchis recommended for best
performance, although a standard IEEE"802.310Base-T Ethernet hub can

be used. Cable should be Type CAT 5with maximum segment lengths of

100 meters as per the standard. Whete,a gfoup consists of only two record-
ers, a cross-over Ethernet netweork cable'¢an be used instead of an Ethernet
switch.

When connected to a largegnetwork consideration should be given to over-
all network load. Althoughithe recorders are designed to tolerate consider-
able delay in the delivefpof Tter-recorder trigger messages (up to 4
seconds for transient tecordifig triggers and 25 minutes for swing triggers),
connection to @networkis€gment with heavy traffic may result in missed
triggers. Corversely, the network load resulting from the transfer of possi-
bly large re€erds‘may impact other devices on the network.

2 Assign IP addresses.

Eachfrecorder must be assigned a unique IP address. The IP address is
viewedand modified through the recorder’s Maintenance Menu, for details
sée MMaintenance Menu and Error Handling on page 1-1. The factory de-
fault IP address is 192.168.1.100.

Allgecorders in the group must be assigned IP addresses that belong to the
same local network. The permissible address range of a local network de-
pends on the value of the first term of the IP address as shown in the follow-

ing table.
IP address range IP addresses on the
(first term) same local network
1-126 === XXX XXX XXX
128-191 —=- == XXX XXX
192-223 —mmmmm e XXX
0, 127, 224, 255 Reserved
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13 Cooperative Recorder Group

If network access to the recorder from a different network or subnet is in4
tended, it may be necessary to change the recorder's default gateway and/or
its network mask. By default the recorder has no default gateway and @ net-
work mask of 255.255.255.0. These settings can be changed through theges
corder's Maintenance Menu.

A note on PPP addresses: TESLA uses 3 pairs of IP addresses for its gerial
PPP (point to point protocol) communication; one for the fient serial port,
one for the rear serial / modem port, and one for communicationywith Re-
cordBase Central Station. These IP addresses can be viewed and changed
through the recorder's Maintenance Menu.

To assist in verifying and troubleshooting network cofime¢tions, an IP
"Ping" function is available through the recorder'sMaintenance Menu. In
addition, a communications status indicator is‘awvailable in Control Panel
(see the Check button on the Cooperative Mode,Setup screen, Figure 13.2
on page 13-8).

3 Configure the Master Recordef’symodem/and connect to the telephone
switch

This step is only required if remiotesgécess to the recorders will take place
through modem rather tham@ wide,area network.

The set-up of both internal and ‘€xternal modems is described in “Commu-
nicating with the Recorder™en page 4-1.

To make usé€ of agnodem link connection to multiple recorders, the Con-
trol Paneluserimust be logged into Windows with local administrator
privileges. This is Tequired to permit temporary access to the computer's
networkdrouting table.

Step 2: Set Up the 1 Createan IED Definition in TESLA 3000 Control Panel for the Master
Individual Réeorder
Recorders

TheMaster Recorder is a recorder in the group designated as the primary
interface between the recorder group and Control Panel. In addition to its
role as a recorder, the Master Recorder maintains the list of group records
and provides the IP addresses of the other group members to Control Panel.

If remote access to the recorder group will be through a modem, the Master
Recorder must be the recorder with the modem.

The following table provides a setting guide for the Master Recorder’s IED

definition.
IED Definitions for the Master Recorder
IED Name + Should identify both the recorder and its cooperative group.
+ Should have the same name as the recorder’s Unit ID. (The Unit ID
is configured in the recorder through the Utilities menu. See “Unit
Identification” on page 7-2).
Comment Should indicate that the IED is the Master Recorder for the group.
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13 Cooperative Recorder Group

Location

Should be the name and/or location of the Substation.

IED Serial Number

Can be left blank if the unit’s serial number is not known. The serial
number can also be automatically obtained from the recorder later
using the Get Information from IED button (see below).

Model Select TESLA 3000 — 36 Channels or TESLA 3000 — 18 Channels as
appropriate to the hardware model.
IP Address Must be the same IP address configured in the recorder in Step™.

Communication

Must reflect the method of remote access to the codperative recording

group.

* Select Modem Link if a modem is used. Specifyjthe appropriate tele-
phone number.

« Select Network Link if the group will be agcessedithrough a network.

Get Information
from IED

(optional): If a communications link is available 6 the recorder, this

button can be used to retrieve the recorder'siname, location and serial
number information. Any information‘imthe corresponding fields of the
IED Definition will be overwrittenfand,saved if you exit with OK. These
values are configured on the recorderas part of its Unit Identification.

2 Create IED Definitions for eachhef theé other group recorders

Once an IED definition for the Master'Recorder has been created, you can
create IED definitions for tHeit€maining group members. The group can
have up to four recorders.

The following table provides asetting guide for the IED definitions of

group members..

IED Definitions for the Other Group Recorders

IED Name + Should identify both the recorder and its cooperative group.
¢ Should have the same name as the recorder’s Unit ID. (The Unit ID
is configured on the recorder through the Utilities menu. See “Unit
Identification” on page 7-2).
Comment Should indicate that the IED is a group member.
Location Should be the name and/or location of the Substation.

IED Serial Ndmber

Can be left blank if the unit’s serial number is not known. The serial
number can also be automatically obtained from the recorder later
using the Get Information from IED button (see below).

Medel Select TESLA 3000 — 36 Channels or TESLA 3000 — 18 Channels as
appropriate to the hardware model.
IP“Address Must be the same IP address configured on the recorder in Step 1.

The IP address is required regardless of the Communications mode.

Communication

Indicates how to communicate with the |IED as an individual recorder.

» Use Network Link if the recorder can be directly reached over the
network.

» Use Connect Through IED and select the Master Recorder from the
pick list to allow a telephone connection to the recorder (through the
Master Recorder).

» Use Direct Serial Link if you are working in the substation and intend
to connect directly to the recorder through a serial cable.

Get Information
from IED

(optional): If a communications link is available to the recorder, this

button can be used to retrieve the recorder’s name, location and serial
number information. Any information in the corresponding fields of the
IED Definition will be overwritten and saved if you exit with OK. These
values are configured on the recorder as part of its Unit Identification.

13-6
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13 Cooperative Recorder Group

Step 3: Configure
the Cooperative
Recording Group

3 Configure the individual recorders

1

Each recorder must be configured as a stand-alone unit with its channgls
and triggers defined. Chapter 7: Recorder Setup Utilities and Chaptet 8:
Configuring the Recorder cover this in detail.

Important

Certain settings must be the same on all recorders for ceeperative
mode to function correctly. See “Required Coopeérative Mode Set-
tings” on page 13-11 for the lists

Create a Cooperative Group IED Definition in“EESLA 3000 Control
Panel

Within Control Panel, a special Coopegative Group IED is created to work
with the cooperative recording group.(When the Cooperative Group IED is
selected, Control Panel functions‘aréapplied to the group of recorders rath-
er than an individual one. Regords from'the cooperative recorder group are
transferred, combined and viewed'inethis way

The following table provides-asetting guide for the Cooperative Group IED
definition..

IED Definitions for the Cooperative Group IED
IED Name Shouldlidentify this as the Cooperative Group IED.
Comment Should indicate that this IED represents the whole group.
Location Should be the name and/or location of the Substation.
IED Serial Numberdjblank
Model Must be TESLA 3000 — Cooperative.
IP Address Blank
Communication Must be Connect Through IED with the Master Recorder specified.

23Seleet the cooperative recording group members

A setup screen associated with the Cooperative Group IED lets you specify
which recorders are part of the cooperative group and provides group con-
trol and status information. To access the Cooperative Mode Setup screen:

a Connect to the Cooperative Group IED by selecting the it from the
IED list on the Main Menu tab and pressing Connect.
b Select the Utilities screens by double-clicking on Utilities in the
Main Menu tree.

¢ You are now in the Utilities — Cooperative Mode Setup screen as
shown in Figure 13.2.
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13 Cooperative Recorder Group

- Cooperative tode Setup ‘ ’

v
¥ Enable Cooperative Mode Shatus

| temben 1: IDorsey Recl- Master j I connected

(faster] ’
¥ Member 2 IDorsey Rec? j [Check: || hot connected
¥ Member & IDorsey Rec3 j [Check: || hot connected %
v Member 4 [NEESEE = || | Chech || hot connected

[A[ A2 M, Cooperative Hode Setup

Figure 13.2: Cooperative Mode Setup S

ing the pick list aster recorder is automatically assigned as

Member 1.
Note: Iféa p recorder does not appear in the Member pick
list, @ @ e recorder’s IED Definition for errors.

Thi determines the order in which records are combined.
" e

d Check the Enable Gooperative Mode box.
e Select the recorde% t to be part of the cooperative group us-

number shown here is pre-pended onto each analog
al channel in the combined record to identify which record-

anda a1g
1 é e from.
XS,
3 operative recording group operation
% lick Save. TESLA Control Panel will connect to each member re-
\ corder to provide member [P addresses and enable cross-triggering.
O Progress information is displayed as each member recorder is updat-

ed. When the update is finished the status of each Member recorder
should say Connected.

\@ b Click Close. The cooperative recording group configuration is now
% complete and cross-triggering, record collection and combining of

member records are enabled.

The Check button beside the member recorder names in Figure
13.2 initiates a status check of the communications between the
member recorders. It can be used at any time.
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13 Cooperative Recorder Group

Working with Control Panel in the Substation

In the substation you can connect to the recorders through the
LAN if a spare port is available on the Ethernet switch. Alternative-
ly, a direct serial connection with each recorder can be used. (?ou

er's |IED Definition).
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13 Cooperative Recorder Group

Working With Records From a Cooperative Recording Groupo

Records from a cooperative recording group are managed in TESLA 30
Control Panel in the same manner as records from individual recorders
Chapter 9: Record and Log Management).

To access a group's records, select its Cooperative Group IED (Select IED on
the Main Menu tab) and use the Connect button to establish a link with the

tree to open the Records screen. If you only want to acce
loaded records, the connection to the Master Recorder ismot ssary.

iy TESLA 3000 Control Panel - [Records] y Ed]

Fle Trigger Yiew Help

Record Fiter [V Get Remate Summariss
Latest 25Records T [ oot Rt Byt

I Autopal [~ Auoprirt

Records fiom Dorsey Fieo Gioup

;
B 2006-0315 e
[ _ew || o

i [ 2008-03-15-07:51:36.000
- g 200603507.4310.000 Get from ED
= Local
2001 00l Getend Delete:
200 43.10.000 =
l% from IED

aaaaa

| Trigger[aunl 1ngger§wmg| Trigger Both |

Main Henu Recands |

TESLA 3000 Control Panel q W’r’ Dorsey Rec Group. |Connected 7

Figure 13.3: Reco

e same timestamp from all group members and combines
roup record. The record also combines event data from all
group, chronologically sorted. Records listed under the Local
ready been transferred and combined.

inate naming ambiguity and identify the data associated with each re-
annel names and event entries in the combined record are prefixed
wi 2", "2: ", "3: " and "4: ". These prefixes correspond to the member
umber defined in the Cooperative Mode Setup screen.

Calculated channels are automatically generated when the records are trans-
ferred to Control Panel. This differs from individual recorder records where
calculated channels are generated when the record is first displayed by Record-
Graph.

The displayed record summary information is derived from the Master Record-
er. The preview of events cannot be shown until the combined record has been
generated, so the event list is only displayed for records that have already been
transferred.

Record deletion for a Cooperative Group IED is handled the same way as
record transfer. Deleting a record from the On IED branch of a Cooperative
Group IED automatically deletes the associated record from each group mem-
ber. If the group record is not deleted, the individual records can be retrieved
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13 Cooperative Recorder Group

and viewed from a group member using standard (i.e. non-cooperative mode)

methods

Required Cooperative Mode Settings

Cooperative mode operation requires key settings to be consistent on all. re-
corders in the group. This section identifies those settings and provides guide-
lines for selecting appropriate values.

Time Control Settings

(Utilities->Time setup screen

Setting

Effect on Cooperative
Operation

Guideline

Incoming IRIG Time Sig-
nal Properties

May cause a UTC timegmis-
match between recofders that
results in triggérmessages
being rejected

Setting should be the same on
all group members

Recorder Time Zone Set-
ting

May causetaUT Ctime mis-
match between recorders that
results'in triggefmessages
being(fejected

Setting should be the same on
all group members

(Utilities->Recording

Recording Control Settings

Trigger Mode

In Duration mode, triggers
from other recorders result in
a record of Maximum Record
Length as their duration is not
evident to the receiving
recorder

Setting should be Edge on all
group members

Pre-TriggerMode

Records with a pretrigger time
different from that of the Mas-
ter Recorder’s record will be
left out of the combined group
record

Setting must be the same on
all group members. At least
0.1 seconds of pre-trigger is
recommended

Normal,Record Length

Records of different duration
can be combined into a group
record. The group record can
be displayed, but not exported
in COMTRADE format

Settings should be the same if
COMTRADE export of the
combined record is desired

Maximum Record Length

Controls the capability of each
recorder to automatically
extend a recording to include
subsequent triggers

A minimum of 0.1 second of
auto-extension (Maximum
Record Length > Normal
Record Length) is recom-
mended to avoid multiple
overlapping records in the
case of near-coincident trig-
gers.
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13 Cooperative Recorder Group

TESLA Device Configuration
(Identification screen in the Configuration editor)

Effect on Cooperative Oper- | Guideline

Setting ation

Sample Rate Records with a sample rate Setting must be the same on
different from that of the Mas- | all group members
ter Recorder’s record will be

left out of the combined record
group >
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14 Maintenance Menu and Error Handling

Maintenance Menu

TESLA has a set of utilities that provide diagnostic, recovery and TCP/IP ser-
vices. These utilities are available through the Maintenance Menu accessed
with a VT-100 terminal connection to the recorder’s serial portsfmodem or
Ethernet LAN. For security purposes any utilities that can medifysthe TESLA
are disabled when connecting remotely. To access theseditilitiestyou must con-
nect to the recorder using Port 1 on the unit’s front panel,

Any terminal program that fully supports VT-100 emulation and provides z-
modem file transfer services can be used. HyperTetminal, which is included
with Microsoft Windows, is used here as an example.

1 Determine how you want to connect to the fecorder.

* A direct serial link connects your computes’s serial port to the recorder’s
front panel Port 1. Port 1 is sefwp s that a standard, straight-through,
male-to-female serial cable canybetused.

* If both the recorder and your emputer have modems, you can access
the Maintenance Menujthrough, the telephone system.

* If both the recorder and youri¢omputer are on the same LAN or WAN,
you can access thedMaintenance Menu through your network.

2 Configure your terminaliprogram as described in the table below.

* For a diregf'serial link¥'the baud rate must be same as that of the record-
er’s serialport: The default baud rate for Port 1 is 38,400. The baud rate
can be viewediand changed in the Utilities>Communication tab of
TESLAaContiol Panel.

* For aymodem link, the baud rate and other communication parameters
only’ determine how your computer talks to your modem. Usually, the
fastest possible baud rate is chosen to maximize your modem's com-
pression capabilities.

e, For a network link, only the Emulation and Font settings from the table

are relevant.

Terminal Program Setup

Baud rate For a direct serial link, the baud rate must match that of the recorder
serial port. Port 1 default baud rate is 38,400.
For a modem link, the baud rate refers only to the link between your
computer and its own modem.

Data bits 8

Parity None

Stop bits 1
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14 Maintenance Menu and Error Handling

Terminal Program Setup

Flow control Hardware or Software.
Hardware flow control is recommended. The recorder automatica

supports both on all its serial ports.

Function, arrow Terminal keys '3

and control keys

Emulation VT100

Font A font that supports line drawing (e.g. Termi ine Draw).
If the menu appears outlined in odd characters t you have
selected is not supporting line drawing racl

ough. In HyperTer-
Properties control.

3 Select the device on your PC you will com
minal, this is done in the Connect Using

* For a direct serial link, select an avai rial port

* For a modem link, select the

* For a network link, select “T
Terminal v1.2 or greate

nsock)” (available with Hyper-
4 [Initiate the connection. T ill respond with a login prompt

* In HyperTerminal, usefhe utton or menu command to initiate the

connection.
5 At the login prompt, log ‘maintenance”
* Lower cas
* No pass equired. If you are asked for one, there is a mistake in

the logimyname, Press Enter to get another Login prompt and try again.

& TCP_HT3 - HyperTerminal

Figure 14.1: Maintenance Menu
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Maintenance Menu

Commands
1 Modify IP Address, subnet Modify the LAN IP address, default subnet mask and d
mask and default gateway gateway.
2 View system diagnostic Displays the TESLA’s internal status log.
3 Retrieve system diagnos- Automatically packages up the internal status log plus%t-
tics ting and setup information and downloadsffih compressed
form to your computer. This file can then be ERL-
Phase customer support to help dia e m.
4 Restore ALL default set- Restores ALL factory defaults incl e s, calibration
tings and setup parameters.
5 Restore only default Restores the default settings th channels, sample
recorder configuration set- rates and triggers.
tings
6 Restore only default system | Restores the default es for'the setup parameters includ-
setup ing communicati tti record controls, time controls
and passwords.
7 Force hardware reset Manually i ware reset. Note that the communi-
i iately lost and cannot be re-established
unti pletes its start-up.
8 Network utilities E utilities sub-menu.
9 Monitor SCADA time display of Modbus or DNP 3 data.
10 Enable/Disable internal or disables the optional internal modem. Allows an
modem al modem to be disabled so that an external modem
be used.
11 Save recent tre Saves any accumulated Trend Data that hasn’t yet been
saved to disk. This should be executed prior to [7] Force
Hardware Reset if trend logging is enabled.
Enter storage memory utilities sub-menu.
Suspends TESLA application and stops FLASH Drive opera-
tions. This should be executed prior to cycling power to the
unit to prevent accidental FLASH Drive corruption.
dify point-to-point IP Modify point-to-point addresses used for TCP/IP communi-
ses cation over serial or modem connection.
itor PMU Displays outgoing PMU data frames in real time.
Calibrate DSP clock Performs DSP clock calibration.
17 Exit Logs off as Maintenance user.
L 4
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14 Maintenance Menu and Error Handling

Error Handling

Failure Contact

Failure Handling

Network Utilities Menu Commands

1 View protocol statistics

View IP, TCP and UDP statistics.

2 View active socket states

View current states of active sockets.

3 View routing tables

View routing tables.

4 View MAC address

View MAC address.

5 Flush gateway entries

Flush the routing tables of all gateway entries.

6 Ping

Check network connection,to given point.

7 Exit network utilities

Exit network utilities. menu‘and return to maintenance

menu commands.

Storage Memory Utilities

1 Repair record storage Attempts,to repair a corrupted FLASH or Hard Drive parti-
tion used to store transient and swing records, trend data,

event log, etc.

2 Repair CDR data storage Attempts to repair a corrupted FLASH or Hard Drive parti-

fion used to store Continuous Recording Data.

3 Activate storage memory Activates newly installed pre-formatted FLASH or Hard
Drive to be used on the unit. Any pre-existing data are

deleted.

Exit storage memory utilities Exit storage memory utilities and return to maintenance

menu commands.

Theyrecorder has hardware and software self-check capabilities that work to
keep it operational and provide an indication if a failure occurs.

Output Contact #1 on the rear panel is a normally open contact that closes to
indicate a problem with the device. The contact is controlled by a hardware
watchdog circuit, ensuring a failure is reported even if the unit’s processors are
not functional. The state of the Failure Contract is mirrored by the front panel
Recorder Functional LED.

Supervisory software continually checks all system processes. If a failure is de-
tected an attempt is made to correct the problem through a software restart. A
software restart takes place quickly and does not activate any external indica-
tors.

14-4
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14 Maintenance Menu and Error Handling

If the failure persists, the unit will initiate a hardware reset to attempt to cle
the problem. A hardware reset takes approximately a minute and half to ¢
plete. If the problem is not cleared after four consecutive reset attempts, {the
unit enters the Persistent Error state. In this state, the recorder activates it

ure indicators and stops initiating resets to avoid interfering with any diagnos-
tic investigation. .

If the Supervisory software subsequently determines that the preblem has been

cleared, it automatically returns the unit to its normal operati clearing
the failure indicators. \

Normal
Operation

Problem Cleared Detected Error

Persistent
Error Mode

Problem Cleared Software

Restart

Problem Still Present

State Indicators

Q Indicators

Recorder Functional LED ON
Failure Contact OPEN

Software Reset Recorder Functional LED ON
Failure Contact OPEN

Hardware Reset Recorder Functional LED ON

\ Failure Contact OPEN

Test Mode LED ON

Persistent Error Recorder Functional LED OFF
Alarm LED ON
Failure Contact CLOSED
L 4
ostic Tools The recorder has an internal log file to aid in problem diagnosis. The log can

be viewed from the Maintenance Menu (see below). As well, a full diagnostic
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14 Maintenance Menu and Error Handling

information package can be generated and uploaded to your PC, where it ca

be e-mailed to ERLPhase customer support for analysis.

The Maintenance menu also has tools to help diagnose SCADA problem@
network communication problems.
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15 PMU - Optional Software Module

This chapter describes the installation and operation of the TESLA 3000 PMU
module. It supports the first time user and clarifies details of the equipment.

Overview
Phasor ] PMU functionality is an optional software product featuze,on the TESLA Dis-
Measurement Unit turbance Recorder Model 3000. The PMU module can/begnstalled as a field

(PMU) Description upgrade. The PMU functionality complies with the IEEE €37.118 - 2005 stan-

dard "Synchrophasors for Power Systems". You can transmit up to 12 user se-
lectable phasors as individual phase quantities or,threesphase positive,
negative or zero sequence phasors or summated phasors, via Ethernet, serial
port or modem at rates up to 60 frames each seend. The PMU functionality
does not affect the existing TESLA 3000 features; it is designed to work simul-
taneously with the existing features sueh as triggering, recording, and trending.
This version of the PMU does not suppertithe transfer of analog and digital sta-
tus channel information.

Synchrophasors - phasor meastwr€ments with angles referenced to a global time
standard have been used in lifitedisgope by electric power utilities in North
America for well over a decadeyas a means of measuring and predicting dy-
namic stability of the power grid. Recently, a growing concern about the sta-
bility of the power system has/increased interest in the use of synchrophasors
on a broader scalé. The formulation of a new standard to define the calculation
and transmission ofisynchrophasors (IEEE C37.118 - 2005) and the launch of
a major synchrophasofyjproject on the eastern north American power grid
(North Ameri¢an,Syfichro Phasor Initiative (NASPI) - formerly EIPP) have so-
lidified the req@irement for devices which can provide synchrophasor mea-
surement§’in realtime.

To fransmit the PMU data reliably, you must connect to the IRIG-B signal from
a GlebalRositioning System (GPS) clock or receiver to the TESLA Distur-
bance,Recorder Model 3000 as described in the TESLA User Manual. The
GPS signal must comply with the specification as mentioned in the IEEE
C3%.118 standard.
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15 PMU - Optional Software Module

TESLA 3000 PMU Features

Phasor Estimation

Phasor Reporting

Number of
Synchrophasors

Number of
Frequency Channels

Analog Data
Digital Status data

PMU Reporting Rate

PMU Reporting
Times

Assuming IRIG-B signal from a reliable GPS receiver as per C37.118 standard
Annex E section E1, the PMU functional module estimates the phasor using
the DFT algorithm. The phasor magnitude and phase angle, once estimated, is
compensated for the frequency variation over a wide range (+ / -60% ofithe
nominal system frequency).

Phasor data is transmitted in polar form (magnitude and phase angle) using
Ethernet (TCP/IP or UDP), modem or serial communication. The phase angle
is referenced to the absolute time of the GPS (IRIG-B signal)'as per C37.118.
The time stamp is based on the UTC time.

For a 36 channel TESLA recorder, up to 12 phasers (€¢embination of any of 36
discrete phasors (any analog channel input) and/or any of 12 sequence phasor
channels and\or summation channels).

For 18 channel TESLA recorder, 12 phasdrs (combination of any of 18 discrete
phasors (any analog channel) and/or'any, of l2/sequence phasor channels and/
or summation channels).

Phasors selection is user configurable Vi@ TESLA 3000 Control Panel soft-
ware.

One frequency channel (user configurable using TESLA 3000 Control Panel
software) per recorder. Rate/ofichange of frequency information (DFREQ)
reported will be bageédyon the frequency channel as configured by the user.
The frequency estimation is accurate over +/- 60% of nominal system fre-
quency.Fault Logation

No real timeanaleg data transfer is supported

No real time digifal data transfer is supported

System‘Frequency 60 HZ 50 HZ

Réporting rate - frames | 10 12 15 20 30 60 10 25 50
per'second

For a reporting rate N frames per second, the reporting times are evenly spaced
through each second with frame number 0 (numbered 0 through N-1 coincident
with UTC second rollover (usually the 1 second PPS provided by GPS). These
reporting times (time-tags) are to be used for determining the instantaneous
values of the synchrophasor. This is illustrated below in Figure 1, where the
reporting times are a 0, 7, 27}, 37, 4T, etc (as per IEEE C37.118 standard).

15-2
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15 PMU - Optional Software Module

PMU Response Time

PMU Accuracy

Signal Frequency
Variation

Signal Magnitude
Phase Angle
Total Harmonic
Distortion (<0.2%)

Out-Of-Band

Frequency Deviation

0 To 2T, 3T, 4T, 5T, O

3
Ty

\>-_ iﬁ
4

Figure 1—A sinusoid with a period of T observed atQ{rthat are multiples of
Ty apart. Ty is not an integer ipl T

e the instant the step change is
asurement for which the TVE

specified accuracy zone correspond-
IEEE C37.118 standard).

The response time is the interval of ti
applied and the time-tag of the first
(total vector error) enters and s i
ing to the compliance level (19
Total Vector Error: (TVE) er C37.118 standard).

As per IEEE C37.118 stand, evel 1, Table 15.1: PMU Standard - Level 1
on page 15-4.

As per IEEE -8 standard - Level 1, Table 15.1: PMU Standard - Level 1
on page 15-4.

As per I[EE standard - Level 1, Table 15.1: PMU Standard - Level 1

S EEE C37.118 standard - Level 1, Table 15.1: PMU Standard - Level 1
on page 15-4.

Q>®
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15 PMU - Optional Software Module

PMU Module
Requirements

Firmware Release
v2.1.

Firmware Release
v1.0

Reference
Conditions

Influence Quality Range of influence quan-
tity change with respect to
reference and maximum
allowable TVE in percent
(%) for each compliance

Level

Leveld

Range TVE
(%)

Signal Frequency Fhominal 0.5 Hz 1.0

Signal magnitude 100% rated 10.0% to 120% 1.0

rated
Phase angle 0 radians ® 7T radians 1.0
Harmonic distortion <0.2% of 10.0%%, any 1.0

(THD) harmonic up to

50th
Out-of - Band interfering signal, at <0'2% of 10.0% of input 1.0
frequency fi where input'signal signal magni-
|fi.fol>Fs/2, magnitude tude

Fs = phasor reporting rate

Fo = F nominal

Table 15.1»PMU Standard - Level 1

PMU module funetionality is an optional feature available with the TESLA
Disturbance Re¢order Model 3000. In order to have PMU module on an exist-
ing TESLA, the following firmware revisions are necessary.

This’firmware'is available through the accompanying CD titled TESLA 3000
Distitrbamce Fault Recorder v2.1 and the corresponding TESLA 3000 Distur-
banceyF ault Recorder User Manual. The instructions to update to the latest
vetrsion of the firmware are found in the TESLA 3000 Firmware Update In-
structions document.

This firmware is available through the accompanying CD titled TESLA 3000
PMU Module vi.0 and the corresponding TESLA 3000 PMU Module User
Manual. The instructions to update to the latest version of the firmware can be
found in the TESLA 3000 PMU Module V1.0 Firmware Installation and Unin-
stallation document. The TESLA Disturbance Fault Recorder Model 3000 unit
must be upgraded to version 2.1 of the firmware prior to the installation of the
PMU module feature.

A reliable GPS clock signal (IRIG-B) as per the C37.118 specification.

PMU module uses GPS signal (IRIG-B) connected on the back of the standard
BNC connector as global reference for reporting the phasors.

15-4
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15 PMU - Optional Software Module

Control Panel
Software v2.1

Calibration

Test Set
Requirements

Magnitude
Calibration

Angle Calibration

This is available on a CD titled TESLA 3000 Disturbance Fault Recorder v2.1{
Use interactive Windows installation procedure as explained in the TESLA
Disturbance Recorder Model 3000 User Manual to update the TESLA 3000
Control Panel software.

TESLA Disturbance Recorder Model 3000 voltage and/or current input mod-
ules are optional and a variety of input modules for voltage and current inputs
are available, therefore, you must calibrate the input modulest ThesPMU cali-
bration requires both the magnitude and phase angle calibration at nominal sig-
nal level. This is very important in order to meet the TVE 1 %'s per C37.118.

You must have an accurate calibration test set to achievethigh accuracy. Any
calibration test set which generates GPS controlled signalwith the accuracy as
specified in the standard C37.118 is a good candidateyERT.Phase recommends
Doble test set F6150 with the associated GPS €quipment.

This process is similar to that as described inthe TESLA User Manual. Mag-
nitude calibration is required whene¥er thefinput module and /or the TESLA
recorder sample rate are changed.

You must carry out the magnitude ¢alibration as explained in the previous sec-
tion before the phase angle calibration:

Phase angle calibration is achieyed by comparing the known applied phase an-
gle from the test set and the phaserangle reported in the TESLA PMU module
metering screen (Ref; Chapter|6). Fox example, if the test set is applying a si-
nusoidal signal agmominal veltage of 69 Vrms at 0 degree phase angle at nom-
inal system frequeéncy, its cosine referenced signal will be 69 Vrms at -90
degrees. The PMU should report 69 Vrms at -90 degees. If the PMU reports -
89.5 degrees, there isya difference of -0.5 degrees with respect to the applied
signal (assuming that the test set phase angle is accurate with in tolerable limits
as per C37# 18), This phase angle offset can be introduced in the analog chan-
nel gonfiguration as shown, Figure 15.2: Setting up angle calibration offset
throughyanaleg channel configuration on page 15-6.
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15 PMU - Optional Software Module

“lly TESLA 3000 Control Panel - [Config, Edit]
Ele Edt Config View Help

Element Tree TESLA Anaiog Input

#| dentification

Element Type Description Channel Mackie Type
= Channel Group 1

= PMU Test PMU Test [va — =|[va Jn | [401008 69vac isoiated Neutral v
= Analog Inputs ; )
VaVa Urits 0.001 kV/V Angle Offset Rate of Change Interval Single Harmoric Number Nominal Level
VbVb K viewrsetseale | [0 10 =|cyeies) [z - 68 v
VeVe
h . [ Cross [ore] Alerm ‘
Ibdb L|mn‘ Delay| Enable Fault Swing Log Hotify Trigger Priority| Contact
lede High Magnitude 0 vV o sec [ [ni [ [ i [ 1
* Summations [Low Magnitude |0 v o sec [T [m [mi i r r 1
Frequency 1 Negtive Rateof Change|0 |V 0 |sec |[ [l i i [ [y n
Frequency 2 Positive Rate of Change |0 v (1] sec [T C (] ] (Wi 1
= Meter Groups Single Harmonic 1 % 1 s [ - r - F -
PMU ToslHarmonic Dstorton |1 (% 1 lsee [ = r - - =
Sag LS [mi [mi (i i r
Swel 110 |% i i r i) I

<

%,

Shaw Channel Tree | Hide Tree ‘ Show Primary Uints @ Close
I

Main Menu Config Edit

[TESLA 3000 Control Panel D! P31 Not Connected

Figure 15.2: Setting up angle cali (0] through analog channel configuration
Once this phase angle offsetqis incofporated in the configuration, reload the
configuration back to the ecorder. Apply the known signal at any
phase angle, and PMU s ort the phase angle with the accuracy to meet

. tandard. Phase angle calibration is required for
in the PMU phasor configuration. Phase angle cali-

the TVE < 1% as

all analog chan

bration is req n ever the input module and / or the TESLA recorder
sample rate am !

Communication with U
PMU

e transmitted via serial port, modem or Ethernet. Serial com-

will be available on the TESLA’s rear panel Port 2. When in use

hrophasor transmission, Port 2 is not be available for any other TESLA
. However, it is possible to use an internal modem to provide normal
interface access when Port 2 is in use for synchrophasor transmission. It
ssible to transmit synchrophasors via one modem and have another mo-
dem provide normal user interface access. In such a situation, one modem is

\ internal and the other is external and connected to Port 2. Either modem is us-

able for either role. TCP and UDP options are available for Ethernet commu-
nication. PMU communication is initiated by the receiver.

PMU communication setup is done through TESLA 3000 Control Panel soft-
ware. For the PMU, you must set the rate at which the data needs to be trans-
ferred, and the communication mode such as TCP/IP, UDP, modem or serial
communication. You must also setup the Phasor Data Concentrator (PDC) in-
formation to transfer the data. First connect to the TESLA 3000 DFR and check
whether it has PMU capabilities.
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15 PMU - Optional Software Module

Identifying the PMU Module Support O

Open TESLA 3000 Control panel software. Connect to the TESLA 3000
unit. Double-click on the Utilities item in the tree view. Select the Unit ti-

fication tab - the PMU information is displayed as shown below.
If the unit has PMU capability, the PMU version information will be dispkyed.

v

S e L
P =
Lil o R & -
Toiped b8 el e e LY
e
dymen Frrmmeey 4u W Q
-

E

wam. il

CIT T o st e

|h'hh*-| 1

frar = 1 I

identification on the TESLA unit using Unit Identifi-

Figure 15.3: PMU
cation screen
If the unit doe\ the PMU capability, it displays PMU Not Installed.

TESLA-3000-999999-98

TESLA 3000 Dema Unt
o w2

Not Installed

AT T\ Unit ldentification £ P Pecording J\ Time J\_wlog pd Cabrabon A\ Notly Ji Passwords

74 start [ Yok fm 36 Windo... - | we... [ © widowsTa.. | B35 Merosof... - [ @11 Micres... - i, TESLA 3000 4 B 2 1z

Figure 15.4: Example of Unit Identification display when PMU Module feature is not in-
stalled
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15 PMU - Optional Software Module

Setting up PMU Communication Mode

Connect to a TESLA unit that has PMU features. Click on the Communic@
tab.

il TESLA 3000 Control Panel - [Utilities]

File Help

Uit Idertification
Identification
Madel. 3000
Serial lmber:  TESLA-3000-999999-98
Unit ©: [ TESLA 3000 Demo Unit
ED Firmware Yersion:  v2.0A
Required Seftings Version: 201
Communic ation Version 202

System Frequency: 60 Hz @
Station

Station Name: | Test Station

Station Number: [ Test 1

Location: | Verification Lab Q

Not Installed

)\ £~ shon \_Recordng | Tme J\_wog hevd CoabeRiR Pas Vgl /
Save To Baze Memery Cancel s: I

36 Windo... - | B Vicusl Soure, £ adowsi

Figure 15.5: PMU communication,setup screen

as Port 11

up available for Direct Serial or External Modem com-
2 can be selected for PMU reporting. Port 2 Baud rates
00, 2400, 9600, 19200, 38400, and 57600. The initial value
4s setibased on the information available from the TESLA unit current set-
i ation.

al Modem group is a new group available for modem communication
sing a TESLA unit in which the internal modem is installed. If the internal

Unodem is not available, then this group will be disabled.

f the internal modem is available, then the Baud rate and the modem ini-
tialization string can be set for this group. The Baud rates available are,
1200, 2400, 9600, 19200, 38400, and 57600. The initial value will be set

® based on the information available from the TESLA unit current setting in-

formation.
» PMU group is a new group available to set the PMU identification and com-
munication.
rs ID control of the PMU group allows setting PMU identification number (16
bit integer).
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real time transfer of the PMU data. The following commication options
available for the selection via the Mode control:

* Do Not Transmit: With this choice, no PMU data is reported to the D
Useful for maintenance purposes.

* Internal Modem: PMU data reporting is done using Internal Modem.4Baud
rate and the modem configuration are obtained from the al Modem
group settings.

Mode control of the PMU group allows selecting communcation mode for thO

il TESLA 3000 Control Panel - [Utilities] DER=

o PAU
ct Serial (Port 1) Baud Rate: [35400 =1 1-
Port 2
& Diect Serial Baud Rete: [57600 ~ bo J
€ External Modem oc: | #
Modem Intialization String : |
Irternal Modem
Baud Rate:
Madem Intisization String : | 1-
SCADA
e 15200 [ -
Serial (Port 3 EoELE @ Odd
& Modbus ASCI  Even
Stave Adress [1
" Modbus RTU © None
" DNP3Level 2
Dataink Taneout: me (0 to disaie)
Ethernet (Network Port)
 ONP3Level 2- TGP Master I Address:
- evel2-
DNP3 Level 2 - LDP N e
1
1 [ Unt [derthcaton ), C: Passwor iz ]
[E—— =

Main Menu Utities

M meos.. ~ Torestason. @MEIECE 1224 PM

PDC options under
* [P Addres his option is enabled only if the Mode is either Network
(TCP)o k (UDP) otherwise it is disabled. This choice allows you

e IP address of the DC (required for the Network (UDP) on-

etwork (UDP) otherwise it is disabled. This choice allows you to con-
% e the port number of the DC to connect via the network link.
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15 PMU - Optional Software Module

If the TESLA unit does not support the PMU functionality, then the followin
screen will be presented with all PMU controls disabled.

6l TESLA 3000 Control Panel - [Utilities]

PMU

Connected

Figure 15.7: Disabled PMU communica 0 when PMU feature is not installed
PMU Configuration > N

Configuration settings speci PMU takes place in a single PMU configu-

ration view. PMU settin ize the existing TESLA configuration. For ex-

ample, a positive sequen rophasor is selected from the list of

configured Sequg Component calculated channels rather than re-specified

based on indiut channels. Default names for the PMU channels are
1

Current 1ED:

[T 15 151Ukt Mersioaion _h, ication A_Fecoriing J\_Teme J\_Pusles Inpid Calbraion A Moty 7\ Pas
=

those of the un elected TESLA channel in the element: type: descrip-

tion format, t tedyif necessary to meet the 16 character limit defined in the
C37.118 sta u can enter a user specified name to over-ride the default.

For offlin€%se Edit IED option in the main menu provides means to con-
figure PMU configuration settings from TESLA Control Panel.
Do ng a setting file that contains PMU settings to a recorder that does
¢ the PMU option installed will be prevented and a warning/explanation
age@’displayed.

Configuring PMU @re setting up PMU configuration, you must set up the desired analog and/
T:ri?;n a New Settin or summation and/or sequence channels as explained in the Configuring the
ecorder section of the TESLA User Manual. Once the channels are defined,

\ the procedure as explained in "PMU Configuration" can be followed to define
PMU phasors.
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15 PMU - Optional Software Module

Configuring PMU To configure PMU phasors offline, the following check must be performed iO

EQiassi?nrs glét?in s the Main Menu's "Select IED" view. Open TESLA Control Panel software
9 9 click on the Edit option to open the following screen.

| TESLA 3000 Control Panel [Main Menu]

72 start & > 3 Wirndows Task i & brosoft o, ..~ [ 14 Mcrosatt .. < [ B '«

Figure 15.8: Enabling PMU Module co pport through Edit IED dialogue

To allow PMU configuration y eck the PMU Module in the Edit IED
dialog box enabling the TES anel configurator. If the PMU Mod-
ule option is unchecked, the c r will not allow PMU configuration.

after you check the PMU Madule, select OK to accept the changes, then select

the Configuration option he configuration view.

Select an existing configur, file by double-clicking on the file and the fol-
lowing screen apg

% If the Setting Version is older than setting version 202 the PMU feature will

not be available. Therefore the current setting file must be converted to setting

rs version 202. This is done by selecting the Setting Version to 202. You must do
this to add the PMU configuration to the existing setting file. when the setting
file is converted to the latest setting version, right-click on the Channel Group
1 to display the choice to add a PMU as shown below.

D01721R02.30 TESLA 3000 User Manual 15-11



15 PMU - Optional Software Module

il TESLA 3000 Control Panel - [Config Edit]

onfigured 17

[P Testvava

Second Freguency Channel C

|
[Looics[Faul Locators[PF Detectors|
o o

o :
e

i e e [
TR T

NowFrecuency... >

N et o e

Trons

o

| |

a0

o o
e a0 i

Wk Ml ot E ]

Figure 15.10: Invoking PMU configuration throug

Select the PMU choice and the following

the Phasors.

il TESLA 3000 Control Panel - [Config Ldit]
Fle Edt Confla View Help

iy

()

a

[Element Tree
* Identification L
) Chanel Group 1 Sampie Rete: [0 =] fre
% Meter Groups
Trend Header krame text [P Testin
PMU

Phasor Hame to Report

<unassignecs-

<unassignec-

sevarcnse |

re5,11: PMU configuration screen with preconfigured analog, sequence and
ion channels

Qe above setting file Analog Inputs, Summations and Sequence Functions

%

channels already configured are available for PMU reporting. You can select
up to 12 phasors by dragging and dropping the channels on the Selected Chan-
nels list or by selecting the phasors from the Combo Box as shown below.
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15 PMU - Optional Software Module

i}, TESLA 3000 Control Panel - [Config Ldit]
Ele Edt confla wiew telp

| e |
i Comoks

Figure 15.12: Phasor selection for PMU repo

Man M

i

The following features can be obse ¢ PMU configuration screen:

* A PMU item appears on th e tree view.

* On the right hand side th
following configuration i

uration screen is displayed with the

- Sample Rate - sample rate,for the PMU to report. The default is set to 10.
You can select diffe le rate (10, 12, 15, 20, 30 or 60 for 60 Hz
system and 10 a 50 Hz system). The unit of sample rate is
frames/seco

- Header Fra t - you can enter comments up to 80 characters using
this option®¥Ehe default value is blank.

ays the phasor channels available for the PMU report-

- The tree
ing und hannel group.
- Th n in the table shows the Phasor numbers from 1 to 12.

¢ arst
alhesecond column shows the Selected Channels to select phasors for

mird column displays the Phasor Name To Report, where the you
& ename the phasor as desired up to 16 characters. The default name is
name as available in the Selected Channels truncated to 16 characters

@following procedure explains how to select discrete phasor channels (pha-
rs from analog channels):

@ » Expand the Channel Groupl tree item as shown below from the PMU Con-

\ figuration screen and identify the phasor channels available under the An-
alog Inputs sub tree item. If no analog channels are configured, then add
an analog channel as explained in the configuration section of the manual
and continue the following to proceed.

* Any discrete phasor channel associated with an arrow bit map (e.g. Va, Vb,
* Ve,...,In) can be dragged from the tree item and dropped onto the Selected
Channels column to create a discrete phasor to report as a PMU channel.
Dragging is not allowed in any other location and the you will be notified
by changing the shape of cursor from an arrow box to a NO cursor (cursor
with circle and a slash).
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15 PMU - Optional Software Module

* As soon as the discrete phasor channel is selected, corresponding phaso
channel name to be reported will be displayed in Phasor Name To Re
column with the default name as depicted under Selected Channels. If the
name as appeared in the Selected Channels is greater than 16 characte
will be truncated to 16 characters before it is displayed.

* You can modify the name for the PMU phasor to be reported by editing the
name displayed in the Phasor Name To Report column ?gl below.

* To delete or unselect the phasor channel, select <unassi
the pick list.

* A blank name entered under Phasor Name To Repo% 1s invalidated

em from

and the you are warned to re-enter a valid name

* If no phasors are selected (no discrete phasor
quence phasor channels) then the real time
ted, even though the other parameters ar
least one phasor channel in order for t
mation in real time.

and no positive se-
will not be transmit-

to report the phasor infor-

» Use Save/Close option to save t
later retrieval and/or loading into

Note that the saved PMU config
tering display, when this file i de

the PMU feature.

ormation in the setting file for
3000 DFR.

automatically used in the PMU me-
n the TESLA 3000 DFR that supports
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15 PMU - Optional Software Module

PMU Metering

PMU metering does not require any special configuration settings. Once the
PMU phasors are defined as explained in the previous section, the PMU
tering automatically displays the metering screen through a separate PMU tab.
Phasor magnitude and respective phase angles are displayed in primary @r sec-
ondary units. All the user interface and update features availablesfor the normal
metering are also available for the PMU metering. In additio phasor
channels configured in the PMU configuration, a frequenc will also
be displayed, if one is already configured. A typical P tefing screen is
as shown below.

%l TESLA 3000 Control Panel - [Metering]

Ele Hep =

PMU TestVaVaMa| 69.003 V PMU Test Va:Va'An|-90.026 °
PMU Test:Vb:VbiMa[ 69.002 V PMU Test Vb:VbiAn[149.976 °
PMU TestVe:VeMa| 63.004 V PMU Test: Ve Ve:Ang| 30.047 °

PMU TestlallaMag| 5000 A PMU Test la:la:Ang[-90.603 °
PMU TestIb:lb:Mag| 5000 A PMU Test Ib'lb:Ang| 149 634 *
PMU TesticiicMag| 5001 A PMU Testicic:Ang[ 29 5

Freguency 1.| 60.000 Hz

Connected

Notg that the BMU metering is a default metering view, and is considered the
10th ed metering group. This means, if the setting file already has 10

user defined Metering groups, the PMU metering replaces the last (10th) me-
ing'group. Hence the total number of user defined Metering groups available
1

Q>®

L 4
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15 PMU - Optional Software Module

Maintenance and Error Handling O

Any Phasor Data Concentrator (PDC) program which can communicate@
the PMU is a good starting point for the trouble shooting. Use the TVA’s (
nessee Valley Authority) free PMU Connection Tester program (PDC) devel-
oped to support the Eastern Interconnect Phasor Project (EIPP) to checkathe
basic communications with the PMU.

Download the TVA tester program and the installation p\\@m the fol-

lowing web site:

14 Maintenance Menu and Error Handling on pa scribes a set of util-
ities that provide diagnostic, recovery and TC

http://phasors.pnl.gov
Downloads can be found under Resources/Tool’s :

U functionalities.

Dlagnosmlgtthe PMU The following procedure helps in diagnosi

Functionalities Select the device on your PC you ¢

this is done in the Connect Using fie

rough. In HyperTerminal,
operties control.

* For a direct serial link sele vailable serial port
* For a modem link select thesap
* For a network link select

Terminal v1.2 or great

riate modem

insock) (available with Hyper-

When you initiate the ¢ , the TESLA responds with a login prompt.

* In HyperTernil se the'Call button or menu command to initiate the

connectio
At the login pro in as maintenance
» Lower cdse
* Nop required. If you are asked for one, there is a mistake in
the 1ogin name. Select Enter to get another login prompt and try again

Whe the display of maintenance menu choice, choose /5 for PMU di-
ic shown below.

& 10P_2 - Hyper Terminal I =|0] x]
t wview call Transfer Help
@ =|3| ols =

: #»Restore ALL default settings, including calibration
: =Restore only default recorder configuration settings (channel definitions)

4

S :

6 : =Restore only default system setup (ports, time settings)
1 : =Force hardware reset

8 : Network utilities

o

9 : Monitor SCADA
10: =Enable/Disable Internal Modem (if one exists)
11: Save Recent Trend Data
12: Repair storage memory
13: =Initialize storage memory
14: =Modify Point-To-Point IP Hddresses
15: Monitor PMU
16: Exit
= port 1 access only
Please enter a command:

[1-16] # 15
@ PMU Diagnostics
Monitoring incoming and outgoing data...

Press Ctrl-c to stop monitor

Press <Enter> to conlinue ———>

Al

Connected 0:08:39 ¥T100 [Tceip [5crRoM [caPs [N

Figure 15.14: Terminal User Interface depicting options under Maintenance
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15 PMU - Optional Software Module

When you select enter, data frame stream is displayed as shown below in hex
decimal format.

& 1CP_2 - Hyper Terminal . =101 x|

Ele Edr View call Iransfer Help
Dl=| =|3]| 0lE| =)
werene Data Frame sesese

aa 01 00 22 00 /c 45 be 1b 22 00 0d bb a0 00 00 ! | - e
22 g@ 00 60 00 06 00 GO 0D 0O 00 06 80 06 00 OO  ................
(ot

30

N

Connected 0:14:17 [vT100 [rcpie [SCRoLL CAPS  [NUM  [Cag

Figure 15.15: Display of PMU Data Stri i ecimal format

If the data transmission is disabled froma PDC program (example, TVA Con-
nection Tester Program), follow se is displayed.

&TCP_2 - HyperTerminal =10l x|
Ble Edt View Call Transfer Help
D= =8| ols| =

=]

7 : =Force hardware reset
8 : Network utilitie
9 : Monitor SCADA

10: =Enable/Disablg o n (if one exists)
11: Save Recent JiFe

= port 1 access only
Please enter

[1-161 # 15
PHU Diagnosties

and outgoing data. ..

Press Cirl-c t@)stop monitor

Presgy <k continue ——>
\msmission disabled, waiting tor a PDC command :I

o [¥T100 frerap [SCROLL [cars  [Num  [Capture  [Prnt scho 2

.16: Response of terminal user interface when PDC requests to disable data
transmission

With data transmission disabled, the PDC program can request for the config-
uration frame, which will be displayed as shown:
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15 PMU - Optional Software Module

&TCP_2 - HyperTerminal =g |
Fle Edt View Call Transfer Help

DI=| 53] nH| =

7 : =~Force hardware resel

8 : Nelwork ulililies

9 : Monitor SCADA

10: =Enable/Disable Internal Modem {if one exists)
11: Save Recent Trend Data

12: Repair storage memory

13: =Initialize storage memory .
14: =Modify Point-To-Point IP Addresses

15: Monitor PMU
16: Exit

= port 1 agces: Y
Please enter a command:
[1-161 # 15
PMU Diagnostics
Monitoring incoming and outgoing data...
Press Ctrl-c to stop monitor

Press <Enter> to continue —--——>

Data transmission disabled, waiting for a PDC command

Connected 0:11:30 [vT100 [rcpap [ScroLt CaPs  [NUM  [Capture  [Print

Figure 15.17: Diagnostic response to Configurati

The C37.118 standard protocol itself hasmu of diagnostics and/or health
check messages, which can be read al d. The description of these di-
agnostic fields is found in C37.118 st
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Q
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Appendix ASpecifications C)O

TESLA 3000 Disturbance Recorder

Item Quantity/Specs Note
7
General:
Weight 12.4 Ibs
Dimension 3U high (5.25"), 19" wide, 12" deep Rack mount
Nominal Frequency 50 or 60 Hz
Power Supply 40-300 Vdc, suitable for 48 Vdc, 125 Vdc, 250 Vdc Burden i
nominal systems. Also accepts 30-200 Vac
Available Recording Available Analog and External input channels del is limited to a maximum
Channels Sample Rate Analog External Q and 32 External input chan-
32/ cycle 36 64
64 / cycle 36 64
96 / cycle 36 64
128 / cycle 36 64
256 / cycle 18 32
384 / cycle 9 32
Alarm Contacts 8 or 4, depending on model
Sample Rate Samples per cycle and per second (6 z)

32 samples / cycle (1,920
64 samples / cycle (3,84

96 samples / cycle (5 00 Hz)
128 samples / cycle (7 0 Hz)
256 samples / cycle ,800 Hz)

384 samples / cycl 19,200 Hz)

Measurement Accuracy Sampling Resglution: its plus sign

Amplituot e :
+0.019 N:ale
0. reading (above 1% of full scale)
P% ment Accuracy: + 0.5 degrees at
ncy

quency Measurement Accuracy: + 0.001 Hz at
equency

Frequency Respol he following are the highest harmonics of the fun-
ental frequency (60 Hz / 50 Hz) that can be

passed at the available sample rates:

Sample Rate Harmonic

1,920 /1,600 Hz 8th (480/400HZ)

3,840/ 3,200 Hz 16th (960/800HZ)

5,760/ 4,800 Hz 25th (1500/1250HZ)
@ 7,680 /6,400 Hz 33rd (1980/1650HZ)

15,360/ 12,800 Hz 66th (3960/3300HZ)

23,040/ 19,200 Hz 100th (6000/5000HZ)
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TESLA 3000 Disturbance Recorder

Item

Quantity/Specs

Note

Noise

Signal to Noise ratio: 70 dB at full scale
Common mode rejection: 70 dB at full scale
Crosstalk: -07 dB

Sample Skew

All channels sampled simultaneously

Recording and Logging:

Transient Fault

Maximum 15 second nominal, 30 second extended

At any selected system’'sample rate

Dynamic Swing

Maximum 15 minute nominal, 30 minute extended

Event Logging

250 Events in the regular log, 1000 events in long
term log

Longftermievent logging is part of the
trending function

Record Storage

Up to 1000 records

1 Gigabyte FLASH drive standard. 2 Giga-
byte FLASH drive available

Trending

Available trend channels

Any of the recorder’s existing configured analeg
channels (input or calculated) can be trended.

Evaluated phasor magnitude and angle
quantities will be recorded as separate
channels.

Accumulation mode

Minimum, maximum, average, damped or;
undamped.

Sample Interval

User selectable samplednterval'from 10 seconds to
1 hour in 1 second inérements.

All channels produce trend data simultane-
ously at the selected rate.

Maximum number of
channels

Up to 60 channels cangbe trended simultaneously.

A channel with multiple accumulation
modes is treated as multiple channels (e.g.
the trending of minimum, maximum and
average readings of a selected input would
require 3 trend channels).

Trend storage

The recorder‘éan store 90 days of data from each
trend channel, regardless of the sample rate or the
number of cenfigured trend channels.

This is a non-configurable parameter.

Channels and Triggers:

Analog Inputs

High and low threshold, positive and negative rate of
change, harmonic level, THD level, sags, swells

All triggers have independent controls for
delay, logging, transient or swing record
initiation, alarm contact activation and
cross triggering.

Summations

High/low threshold, +/- rate of change

2 or 3 input channels

Positive Sequence

High/low threshold, +/- rate of change

Negative Sequénce

High level

Zero Sequence

High level

\Watts/VARs

High/low threshold, +/- rate of change

Erequency

High/low threshold, +/- rate of change

-2
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TESLA 3000 Disturbance Recorder

Item

Quantity/Specs

Note

Impedance

Positive sequence circle

External Inputs (digital)

Rising edge, falling edge or both

Logic

Rising edge, falling edge or both

Fault Locator

Triggered by internal or external events

Sags and Swells

Sag and swell detection can be enabled on any ana-
log input channel configured as a voltage.

Interface & Communication:

Front Panel Indicators

6 LEDs

Serial User Interface

Port 1 and 2 RS-232 ports to 58K baud

Internal Modem

33.6 Kbps, V.32 bis

Network

10/100BaseT Ethernet port

SCADA Interface

DNP3 (RS-232 or Ethernet) or Modbus

Rear port

Configurable Alarms

6 contacts

Normally open

Cross-trigger

1 contacts (#4)

Normally open

Normally closed

Modulated or unmodulated

Self Checking/Recorder 1 contact (#1)
Inoperative

Time Sync IRIG-B, BNC connector
Ratings:

Analog Input Channels

ac VoIta@ [e] :
nput: Vn=69 V RMS (120/ Root 3)
/ Continuous: 138V RMS

- <0M5 VA @ 69 V RMS

ominal Input: In=5 A or 1A RMS
uous: 3x In

Il Scale: 20x In for 1 second
hermal: 400A RMS for 1 second

Burden: <025VA@5A

&

Will turn on: >=38 Vdc
Will not turn on: <=25 Vdc
Maximum input: <300 Vdc
Burden: >10 kilo-ohm

Externally wetted

Alar

ontacts

Make: 8 A Vdc

Carry: 8 A Vdc

Break: 0.15 A at 125 Vdc
0.10 A at 250 Vdc

Cross trigger contact (#4) - Pick-up <10
ms, latch 100 ms

User-definable contacts - Pick-up <1.0 s,
latch 1.0 s

D01721R02.30
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TESLA 3000 Disturbance Recorder

Range

Item Quantity/Specs Note
Environmental:

?
Ambient Temperature IEC 60068-2-1/IEC 60068-2-2 -10°C - 55°C

Humidity

IEC 60068-2-30

Up to 95% without co sation

Insulation Test (Hi-Pot)

IEC 60255-5

les), external
ts -1.5 kV, 50/60 Hz, 1

Electrostatic Discharge

IEC 61000-4-2 Level 4, IEEE C37.90.3, IEC 60255-
22-2 Level 4

Voltage Dips, Interrup-
tions, Variations

IEC 6100-4-11, IEC 60255-11

terrupt

Conducted RF Immunity

IEC 61000-4-6 Level 3, IEC 60255-22-6 L

Radiated RF Susceptibility

EC 61000-4-2 Level 3, IEC 60255-22-3

Electrical Fast Transient/
Burst

IEC 61000-4-4 Level 3, IEC 6025 s 11l

Oscillatory Transient

ANSV/IEEE C37.90.1-1
IEC 60255-22-1 Leve,

1000-4-12 Level 3,

Oscillatory Vibration

Seismic

Shock and Bump

TESLA 3000 User Manual
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Appendix B TESLA Hardware Description

Main Processor
Board

External Input
Boards #1 and #2

Analog Input Board

Comm Board

Power Supply

Storage Disk

Front Panel Board

The TESLA is a modular high-quality power system recording system. Igis
available in 18 and 36 channel models.

The Main Processor Board consists of a DSP, a 586 processor, serial pouts, an
Ethernet port, an IRIG B processor, a watchdog and a power supply that sup-
plies the other boards. All other boards are connected to the MPB as 1/0. The
MPB has a socket for an optional internal modem.

The 18 channel TESLA has 32 external inputs and 4 conta€t outputs, provided
by External Input Board #1. Inputs are optically isolated and‘accepts up to 300
Vdc.

The 36 channel TESLA has a second bank of 32"éxternal inputs and 4 contact
outputs provided by External Input Board #2%er a total of 64 external inputs.
Rear panel connection to the board is proyided bysremovable screw terminal

strips. Terminal strips are keyed to emnsure that the correct terminal strip is in-
stalled into the correct bank.

The TESLA’s analog input chafifiels,to the recorder are provided by the Ana-
log Input Board. The 18 channel, TESL A has only half of the board populated.
Rear panel connection to the boatd is provided by removable screw terminal
strips which are keyed, to enSure that the correct terminal strip is installed into
the correct bank.

The Comm Board preyides the TESLA with two RS-232 ports, IRIG-B time
synchronization ifiput, network or telephone connection. The RS-232 ports are
female DB-9S connectors, IRIG-B is a male BNC, the telephone jack is an RJ-
11 and the modem, jackyis an RJ-45.

The Power S#ipply,conditions and converts the input power for use by the in-
ternal electroni€s. The wide input voltage provides the TESLA with the ability
to operate trom 40 to 300 Vdc or 120 Vac.

Data steragesfor the TESLA recorder is a 1 GB solid state FLASH IDE drive.
Other optiens are available.

The Fromt Panel Board provides visual indication of the status of the TESLA
recorder and a front-panel RS-232 port.
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Appendix C Glossary

AC Analog Input

An ac current or voltage that is obtained from a current transformer or a voltage trans-
former connected to an element on the power system.

AC Analog Summation

Configuration of TESLA allows two AC analog quantities to be summed. For example,
currents from two parallel lines can be summed to produce a set of combined currents.

AC Input Module

This device takes in the voltage or current quantities (4 currents or 3 voltages gdependent
on model), modifies these input quantities into low level signals that are suitableifor input
into the TESLA recorder back panel. The conversion ratio is stated on the module@ut-
puts from these modules can be connected to any of the Analog Input terminals‘on
TESLA

COMTRADE

Common Format for Transient Data Exchange. IEEE standard C37.111-1994, IEEE
Standard Common Format for Transient Data Exchange (COMTRADE), for Power Sys-
tems, which describes a common format for exchange of recorde@powerisystems data
between different manufacturers’ recorders.

Cooperative Recording
Group

A set of TESLA 3000 recorders that work together to form@arger virtual recorder.

DC Input Module

An external input module that can be scaled to accept awide range of voltage or current
signals. The model provides galvanic isolation,and accepts‘DC signals or AC signals up
to 2 kHz.

DCE

Data Communications Equipment, an RS-232term fopmodems and similar equipment.
DCEs generally have a female DB connector.

DST

Daylight Savings Time. A seasonal adjastmentief time applied in many jurisdictions to
compensate for varying day lengths /Most often, an hour is added to the system time to
begin on the second Sunday jnmiMarch and end the first Sunday in November.

DTE

Data Terminal Equipmentan RS4232 term for a terminal or computer. DTEs generally
have a male DB connegtor.

DUN

Dial-Up Networking, a facility imp\Windows providing dial-up access to Internet and other
networks. DUN is proyided with the Windows distribution.

EIA RS-232C

Electronics Industries Assogiation recommended standard 232, revision C, Interface
between Data Terminal€quipment and Data Communication Equipment Employing
Serial Binary Dataylnterchange. Defines the most popular electrical connection for serial
binary datadnterebhange, available on almost all computer systems.

Element

A componentjin the power system that conveys bulk power within the power system.
Contrdl'Panel provides for a naming convention that groups real and calculated channels
withfa given‘element name. Has three voltages and three currents associated with it. For
example, atransmission line, or a transformer.

External Input

Accoptact status brought into TESLA from the outside world. This contact must be exter-
nallywetted with a voltage from 30 to 150 Vdc. Correct polarity must be observed.

IEDW), Intelligent Electronic Device, referring to a power system substation device which com-
munications on a substation network, such as Modbus.
IEEE1344" | IEEE 1344 is an enhancement to the basic IRIG-B time code that embeds information

such as the year, the UTC/local offset (under certain conditions only) and daylight sav-
ings time into the time stream. |IEEE standard 1344-95, IEEE Standard for Synchro-
phasors for Power Systems, outlines the implementation and use of accurate time
standards for power systems relaying and recording. Annex F describes an IRIG-B
extension (using previously unused control bits in the signal) which provides extensive
information beyond that of standard IRIG-B.

D01721R02.30
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Appendix C Glossary

IRIG-B | Inter-Range Instrumentation Group time code format type B, see Range Commanders
Council Telecommunications and Timing Group, IRIG standard 200-95, IRIG Serial Time
Code Formats. Describes an implementation for distribution of precise timing informa-
tion, especially to power systems relays and recorders. IRIG-B is typically provided by a
satellite clock (e.g. GPS or GOES).

Master Recorder | A member of a Cooperative Recording Group selected to be the primary interface
between the recorder group and TESLA Control Panel or RecordBase Central Station. L 4

Modbus | Modbus is a network using a master/slave protocol often used in power system subst
tions. Its function was developed and is defined by Modicon, Inc., North An )
USA. Refer to Modbus Protocol Reference Guide, Modicon document PI-MBU

PTI | Power Technologies Incorporated

Trigger | A situation that can initiate a recording.

Time
local times

UTC | Universally Coordinated Time. Approximately equivalent to Greenwi
(GMT). A universal time maintained by time standards bodies
are expressed as an offset from UTC.
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Appendix D Modbus Functions

The TESLA recorder operates as a slave device on the Modbus network,\with
an address of 1 to 247 (decimal), 0x01 to 0xF7. The Point List can be prin
through TESLA Control Panel to display the point names as they are config-
ured. Please refer to “Printing a SCADA Address List” on page 8-45. @

For further information on Modbus, please refer to your Modb, ter device
manual, or obtain Modicon’s Modbus Protocol Referenc ,document PI-
MBUS-300.
Read Coil Status (Function Code 01, 0X References)
Channel Address Value
Hold Readings 00001 0: Readings not held 1:Readings held
Reserved 00257 Reserved
Contact 2 00513 0: Con 1: Contact closed (active)
Contact 3 00514 1: Contact closed (active)
Contact 4 00515 (inactive) 1: Contact closed (active)
Contact 5 00516 tact open (inactive) 1: Contact closed (active)
Contact 6 00517 : Contact open (inactive) 1: Contact closed (active)
Contact 7 : Contact open (inactive) 1: Contact closed (active)
Contact 8 : Contact open (inactive) 1: Contact closed (active)
Logic Detector 1 0: Off (inactive) 1: On (active)
Logic Detector 2 70 0: Off (inactive) 1: On (active)
Logic Detector 3 0: Off (inactive) 1: On (active)
Logic Detector 4 00772 0: Off (inactive) 1: On (active)
00773 0: Off (inactive) 1: On (active)
00774 0: Off (inactive) 1: On (active)
00775 0: Off (inactive) 1: On (active)
00776 0: Off (inactive) 1: On (active)
00777 0: Off (inactive) 1: On (active)
00778 0: Off (inactive) 1: On (active)
Logic Detector 11 00779 0: Off (inactive) 1: On (active)
Logic Detector 12 00780 0: Off (inactive) 1: On (active)
Logic Detector 13 00781 0: Off (inactive) 1: On (active)
Logic Detector 14 00782 0: Off (inactive) 1: On (active)
Logic Detector 15 00783 0: Off (inactive) 1: On (active)
’ Logic Detector 16 00784 0: Off (inactive) 1: On (active)
Logic Detector 17 00785 0: Off (inactive) 1: On (active)
Logic Detector 18 00786 0: Off (inactive) 1: On (active)
Logic Detector 19 00787 0: Off (inactive) 1: On (active)
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Appendix D Modbus Functions

Logic Detector 20 00788 0: Off (inactive) 1: On (active)

Logic Detector 21 00789 0: Off (inactive) 1: On (active)

Logic Detector 22 00790 0: Off (inactive) 1: On (active)

Logic Detector 23 00791 0: Off (inactive) 1: On (active)

Logic Detector 24 00792 0: Off (inactive) 1: On (active) .

Logic Detector 25 00793 0: Off (inactive)

Logic Detector 26 00794 0: Off (inactive)

Logic Detector 27 00795 0: Off (inactive)

Logic Detector 28 00796 0: Off (inactive)

Logic Detector 29 00797 0: Off (inactive)

Logic Detector 30 00798 0: Off (inactive) On (active)

High/low speed recording 01025 0: Off (inactive) : On (active)

active

High/low speed recording 01026 0: Off (inactive 1: On (active)

space nearly full alarm

Trend Recording Active 01281 1: On (active)

Trend Recording Accumula- 01282 1: On (active)

tion Alarm

Read Input Status (Function Code 0

Channel

External I/P 1 0001 0: Off (inactive) 1: On (active)

External I/P 2 2 0: Off (inactive) 1: On (active)

External I/P 3 10003 0: Off (inactive) 1: On (active)

External I/P 10004 0: Off (inactive) 1: On (active)
10005 0: Off (inactive) 1: On (active)
10006 0: Off (inactive) 1: On (active)
10007 0: Off (inactive) 1: On (active)
10008 0: Off (inactive) 1: On (active)
10009 0: Off (inactive) 1: On (active)
10010 0: Off (inactive) 1: On (active)

External I/P 11 10011 0: Off (inactive) 1: On (active)

External I/P 12 10012 0: Off (inactive) 1: On (active)

External I/P 13 10013 0: Off (inactive) 1: On (active)

External I/P 14 10014 0: Off (inactive) 1: On (active)

External I/P 15 10015 0: Off (inactive) 1: On (active)

External I/P 16 10016 0: Off (inactive) 1: On (active)

External I/IP 17 10017 0: Off (inactive) 1: On (active)

External I/P 18 10018 0: Off (inactive) 1: On (active)

External I/P 19 10019 0: Off (inactive) 1: On (active)
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Appendix D Modbus Functions

External I/P 20 10020 0: Off (inactive) 1: On (active)
External I/P 21 10021 0: Off (inactive) 1: On (active)
External I/P 22 10022 0: Off (inactive) 1: On (active)
External I/P 23 10023 0: Off (inactive) 1: On (active)
External I/P 24 10024 0: Off (inactive) 1: On (active) .
External I/P 25 10025 0: Off (inactive)
External I/P 26 10026 0: Off (inactive)
External I/P 27 10027 0: Off (inactive)
External I/P 28 10028 0: Off (inactive) )
External I/P 29 10029 0: Off (inactive) ctive)
External I/P 30 10030 0: Off (inactive) On (active)
External I/P 31 10031 0: Off (inactive) : On (active)
External I/P 32 10032 0: Off (inactive) 1: On (active)
External /P33 10033 0: Off (i 1: On (active)
External I/P 34 10034 1: On (active)
External I/P 35 10035 1: On (active)
External I/P 36 10036 1: On (active)
External I/P 37 10037 : inactive) 1: On (active)
External I/P 38 10038 : Off (inactive) 1: On (active)
External I/P 39 : Off (inactive) 1: On (active)
External I/P 40 0: Off (inactive) 1: On (active)
External I/P 41 0041 0: Off (inactive) 1: On (active)
External I/P 42 2 0: Off (inactive) 1: On (active)
External I/P 43 10043 0: Off (inactive) 1: On (active)
External I/P 10044 0: Off (inactive) 1: On (active)
10045 0: Off (inactive) 1: On (active)
10046 0: Off (inactive) 1: On (active)
10047 0: Off (inactive) 1: On (active)
10048 0: Off (inactive) 1: On (active)
10049 0: Off (inactive) 1: On (active)
10050 0: Off (inactive) 1: On (active)
External I/P 51 10051 0: Off (inactive) 1: On (active)
External I/P 52 10052 0: Off (inactive) 1: On (active)
External I/P 53 10053 0: Off (inactive) 1: On (active)
External I/P 54 10054 0: Off (inactive) 1: On (active)
External I/P 55 10055 0: Off (inactive) 1: On (active)
External I/P 56 10056 0: Off (inactive) 1: On (active)
External I/P 57 10057 0: Off (inactive) 1: On (active)
External I/P 58 10058 0: Off (inactive) 1: On (active)
External I/P 59 10059 0: Off (inactive) 1: On (active)
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External I/P 60 10060 0: Off (inactive) 1: On (active)

External I/P 61 10061 0: Off (inactive) 1: On (active)

External I/P 62 10062 0: Off (inactive) 1: On (active)

External I/P 63 10063 0: Off (inactive) 1: On (active)

External I/P 64 10064 0: Off (inactive) 1: On (active) .
External I/P1 Change latch 10257 0: Off (no change)

External I/P 2 Change latch 10258 0: Off (no change)

External I/P 3 Change latch 10259 0: Off (no change)

External I/P 4 Change latch 10260 0: Off (no change)
External I/P 5 Change latch 10261 0: Off (no change)
External I/P 6 Change latch 10262 0: Off (no change) On (change)
External I/P 7 Change latch 10263 0: Off (no change) : On (change)
External I/P 8 Change latch 10264 0: Off (no change 1: On (change)
External I/P 9 Change latch 10265 0: 1: On (change)
External I/P 10 Change latch 10266 0: Off ( 1: On (change)
External I/P 11Change latch 10267 1: On (change)
External I/P 12 Change latch 10268 1: On (change)
External I/P 13 Change latch 10269 : no change) 1: On (change)
External I/P 14 Change latch 10270 Off (no change) 1: On (change)
External I/P 15 Change latch : Off (no change) 1: On (change)
External I/P 16 Change lai 0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
xternal I/P 26 Change latch 10282 0: Off (no change) 1: On (change)
External I/P 27 Change latch 10283 0: Off (no change) 1: On (change)
External I/P 28 Change latch 10284 0: Off (no change) 1: On (change)
External I/P 29 Change latch 10285 0: Off (no change) 1: On (change)
External I/P 30 Change latch 10286 0: Off (no change) 1: On (change)
External I/P 31 Change latch 10287 0: Off (no change) 1: On (change)
. External I/P 32 Change latch 10288 0: Off (no change) 1: On (change)
External I/P 33 Change latch 10289 0: Off (no change) 1: On (change)
External I/P 34 Change latch 10290 0: Off (no change) 1: On (change)
External I/P 35 Change latch 10291 0: Off (no change) 1: On (change)
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External I/P 36 Change latch 10292 0: Off (no change) 1: On (change)
External I/P 37 Change latch 10293 0: Off (no change) 1: On (change)
External I/P 38 Change latch 10294 0: Off (no change) 1: On (change)
External I/P 39 Change latch 10295 0: Off (no change) 1: On (change)
External I/P 40 Change latch 10296 0: Off (no change) 1: On (change) .
External I/P 41 Change latch 10297 0: Off (no change)
External I/P 42 Change latch 10298 0: Off (no change)
External I/P 43 Change latch 10299 0: Off (no change)
External I/P 44 Change latch 10300 0: Off (no change)
External I/P 45 Change latch 10301 0: Off (no change)
External I/P 46 Change latch 10302 0: Off (no change) On (change)
External I/P 47 Change latch 10303 0: Off (no change) : On (change)
External I/P 48 Change latch 10304 0: Off (no change 1: On (change)
External I/P 49 Change latch 10305 0: 1: On (change)
External I/P 50 Change latch 10306 0: Off ( 1: On (change)
External I/P 51 Change latch 10307 1: On (change)
External I/P 52 Change latch 10308 1: On (change)
External I/P 53 Change latch 10309 : no change) 1: On (change)
External I/P 54 Change latch 10310 Off (no change) 1: On (change)
External I/P 55 Change latch : Off (no change) 1: On (change)
External I/P 56 Change lai 0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
0: Off (no change) 1: On (change)
tel P 63 Change latch 10319 0: Off (no change) 1: On (change)
Exi 64 Change latch 10320 0: Off (no change) 1: On (change)
Read Holding Register (Function Code 03, 4X References
Channel Address Value Scaled up by
Tesla Clock Time (UTC). Read all in same query to ensure consistent time reading data
Milliseconds Now 40001 0-999 1
. Seconds Now 40002 0-59 1
Minutes Now 40003 0-59 1
Hours Now 40004 0-23 1
Day of Year Now 40005 1-365 (up to 366 if leap year) 1
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Years since 1900

40006

90-137

Sync’d to IRIG-B

40007

0: No, 1: Yes

Time of Acquisition (UTC). Read all in same query to ensure consistent time reading data

Milliseconds Acquisition 40008 0-999

Seconds Acquisition 40009 0-59 .

Minutes Acquisition 40010 0-59

Hours Acquisition 40011 0-23

Day of Year Acquisition 40012 1-365 (up to 366 if leap year)

Years since 1900 40013 90-137

Acquisition Time Sync’d 40014 0: No

to IRIG-B 1: Yes

Offset of UTC to IED 40015 2's complement half ho Na is

Local Time negative

Analog Magnitude and Angle Metering Channels

Channel Scaled up by

Al1 Magnitude 0 to 3276.7 units 10

Al1 Angle -180° to 180° 10

Al2 Magnitude 0 to 3276.7 units 10

Al2 Angle -180° to 180° 10

Al3 Magnitude 40261 0 to 3276.7 units 10

Al3 Angle 40262 -180° to 180° 10

Al4 Magnitude 40263 0 to 3276.7 units 10

Al4 Angle 40264 -180° to 180° 10
40265 0 to 3276.7 units 10
40266 -180° to 180° 10
40267 0 to 3276.7 units 10
40268 -180° to 180° 10
40269 0 to 3276.7 units 10
40270 -180° to 180° 10

Al8 Magnitude 40271 0 to 3276.7 units 10

Al8 Angle 40272 -180° to 180° 10

Al9 Magnitude 40273 0 to 3276.7 units 10

Al9 Angle 40274 -180° to 180° 10

Al10 Magnitude 40275 0 to 3276.7 units 10

V'S Al10 Angle 40276 -180° to 180° 10

Al11 Magnitude 40277 0 to 3276.7 units 10

Al11 Angle 40278 -180° to 180° 10

Al12 Magnitude 40279 0 to 3276.7 units 10
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Al12 Angle 40280 -180° to 180° 10
Al13 Magnitude 40281 0 to 3276.7 units 10
Al13 Angle 40282 -180° to 180° 10
Al14 Magnitude 40283 0 to 3276.7 units 10
Al14 Angle 40284 -180° to 180°
Al15 Magnitude 40285 0 to 3276.7 units
Al15 Angle 40286 -180° to 180°
Al16 Magnitude 40287 0 to 3276.7 units
Al16 Angle 40288 -180° to 180°
Al17 Magnitude 40289 0 to 3276.7 units
Al17 Angle 40290 -180° to 180° 10
Al18 Magnitude 40291 10
Al18 Angle 40292 10
Al19 Magnitude 40293 10
Al19 Angle 40294 10
Al20 Magnitude 0 to 3276.7 units 10
Al20 Angle 40 -180° to 180° 10
Al21 Magnitude 0 to 3276.7 units 10
Al21 Angle -180° to 180° 10
Al22 Magnitude 0 to 3276.7 units 10
Al22 Angle -180° to 180° 10
Al23 Magnitude 40301 0 to 3276.7 units 10
Al23Angle 40302 -180° to 180° 10
Al24 Magnitude 40303 0 to 3276.7 units 10
Al24 Angle 40304 -180° to 180° 10
AIZ‘IIagni 40305 0 to 3276.7 units 10
40306 -180° to 180° 10
40307 0 to 3276.7 units 10
40308 -180° to 180° 10
40309 0 to 3276.7 units 10
AI27 Angle 40310 -180° to 180° 10
Al28 Magnitude 40311 0 to 3276.7 units 10
Al28 Angle 40312 -180° to 180° 10
Al29 Magnitude 40313 0 to 3276.7 units 10
Al29 Angle 40314 -180° to 180° 10
AI30 Magnitude 40315 0 to 3276.7 units 10
’ AI30 Angle 40316 -180° to 180° 10
Al31 Magnitude 40317 0 to 3276.7 units 10
Al31 Angle 40318 -180° to 180° 10
Al32 Magnitude 40319 0 to 3276.7 units 10
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Al32 Angle 40320 -180° to 180° 10
AlI33 Magnitude 40321 0 to 3276.7 units 10
AlI33 Angle 40322 -180° to 180° 10
Al34 Magnitude 40323 0 to 3276.7 units 10
Al34 Angle 40324 -180° to 180°
AI35 Magnitude 40325 0 to 3276.7 units
AlI35 Angle 40326 -180° to 180°
Al36 Magnitude 40327 0 to 3276.7 units
Al36 Angle 40328 -180° to 180°
Total Harmonic Distortion, Single Harmonic Level, DC Metering Channels
* not supported yet
Al1 THD 40513 100
Al1 SHL 40514 100
Al1 DC* 40515 10
Al2 THD 40516 100
Al2 SHL 0to 327.67% 100
Al2 DC* 40 -3276.8 to 3276.7 units 10
AI3 THD 0to 327.67% 100
AI3 SHL 0 to 327.67% 100
AI3 DC* -3276.8 to 3276.7 units 10
Al4 THD 0 to 327.67% 100
Al4 SHL 40523 0 to 327.67% 100
Al4 DC* 40524 -3276.8 to 3276.7 units 10
Al5 THD 40525 0 to 327.67% 100
Al5 SHL 40526 0 to 327.67% 100
Al5BC* 40527 -3276.8 to 3276.7 units 10
FAD 40528 0 to 327.67% 100
40529 0 to 327.67% 100
40530 -3276.8 to 3276.7 units 10
40531 0 to 327.67% 100
40532 0 to 327.67% 100
Al7 DC* 40533 -3276.8 to 3276.7 units 10
AI8 THD 40534 0to 327.67% 100
AlI8 SHL 40535 0to 327.67% 100
Al8 DC* 40536 -3276.8 to 3276.7 units 10
Al9 THD 40537 0to 327.67% 100
’ AI9 SHL 40538 0to 327.67% 100
Al9 DC* 40539 -3276.8 to 3276.7 units 10
AlI10 THD 40540 0to 327.67% 100
Al10 SHL 40541 0to 327.67% 100
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Al10 DC* 40542 -3276.8 to 3276.7 units 10
Al11 THD 40543 0to 327.67% 100
Al11 SHL 40544 0to 327.67% 100
Al11 DC* 40545 -3276.8 to 3276.7 units 10
Al12 THD 40546 0to 327.67% 100 .
Al12 SHL 40547 0to 327.67%
Al12 DC* 40548 -3276.8 to 3276.7 units
Al13 THD 40549 0to 327.67%
Al13 SHL 40550 0to 327.67% 100
Al13 DC* 40551 -3276.8 to 3276. 10
Al14 THD 40552 100
Al14 SHL 40553 100
Al14 DC* 40554 10
Al15 THD 40555 100
Al15 SHL 40556 100
Al15 DC* -3276.8 to 3276.7 units 10
Al16 THD 4 0to 327.67% 100
Al16 SHL 0to 327.67% 100
Al16 DC* -3276.8 to 3276.7 units 10
Al17 THD 0to 327.67% 100
Al17 SHL 0to 327.67% 100
Al17 DC* 40563 -3276.8 to 3276.7 units 10
Al18 THD 40564 0to 327.67% 100
Al18 SHL 40565 0to 327.67% 100
Al18 DC* 40566 -3276.8 to 3276.7 units 10
AI1UHD 40567 0to 327.67% 100
40568 0to 327.67% 100
40569 -3276.8 to 3276.7 units 10
40570 0to 327.67% 100
40571 0to 327.67% 100
Al20 DC* 40572 -3276.8 to 3276.7 units 10
Al21 THD 40573 0to 327.67% 100
Al21 SHL 40574 0to 327.67% 100
AI21 DC* 40575 -3276.8 to 3276.7 units 10
Al22 THD 40576 0to 327.67% 100
Al22 SHL 40577 0to 327.67% 100
Al22 DC* 40578 -3276.8 to 3276.7 units 10
AI23 THD 40579 0 to 327.67% 100
Al23 SHL 40580 0to 327.67% 100
AI23 DC* 40581 -3276.8 to 3276.7 units 10
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Al24 THD 40582 0to 327.67% 100
Al24 SHL 40583 0 to 327.67% 100
Al24 DC* 40584 -3276.8 to 3276.7 units 10
AI25 THD 40585 0to 327.67% 100
Al25 SHL 40586 0 to 327.67% 100 .
AlI25 DC* 40587 -3276.8 to 3276.7 units
Al26 THD 40588 0 to 327.67%
Al26 SHL 40589 0 to 327.67%
AlI26 DC* 40590 -3276.8 t0 3276.7 u 10
AI27 THD 40591 0 to 327.67% 100
Al27 SHL 40592 100
AI27 DC* 40593 10
AI28 THD 40594 100
Al28 SHL 40595 100
AI28 DC* 40596 10
Al29 THD 0to 327.67% 100
Al29 SHL 4 0 to 327.67% 100
AI29 DC* -3276.8 to 3276.7 units 10
AI30 THD 0 to 327.67% 100
AlI30 SHL 0 to 327.67% 100
AI30 DC* -3276.8 to 3276.7 units 10
AI31 THD 40603 0 to 327.67% 100
Al31 SHL 40604 0 to 327.67% 100
AI31 DC* 40605 -3276.8 to 3276.7 units 10
AI32 THD 40606 0 to 327.67% 100
AI3@HL 40607 0 to 327.67% 100
40608 -3276.8 to 3276.7 units 10
40609 0 to 327.67% 100
40610 0 to 327.67% 100
40611 -3276.8 to 3276.7 units 10
Al34 THD 40612 0 to 327.67% 100
Al34 SHL 40613 0 to 327.67% 100
Al34 DC* 40614 -3276.8 to 3276.7 units 10
AI35 THD 40615 0 to 327.67% 100
AlI35 SHL 40616 0 to 327.67% 100
AI35 DC* 40617 -3276.8 to 3276.7 units 10
’ AI36 THD 40618 0 to 327.67% 100
AI36 SHL 40619 0to 327.67% 100
AI36 DC* 40620 -3276.8 to 3276.7 units 10
Summation Metering Channels
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SUM1 Magnitude 40769 0 to 3276.7 units 10
SUM1 Angle 40770 -180° to 180° 10
SUM2 Magnitude 40771 0 to 3276.7 units 10
SUM2 Angle 40772 -180° to 180° 10
SUM3 Magnitude 40773 0 to 3276.7 units
SUM3 Angle 40774 -180° to 180°
SUM4 Magnitude 40775 0 to 3276.7 units
SUM4 Angle 40776 -180° to 180°
SUMS5 Magnitude 40777 0 to 3276.7 units
SUM5 Angle 40778 -180° to 180°
SUM6 Magnitude 40779 0to 3276.7 10
SUMS6 Angle 40780 10
SUM7 Magnitude 40781 10
SUM7 Angle 40782 10
SUM8 Magnitude 40783 10
SUMS Angle 407 -180° to 180° 10
SUM9 Magnitude 40 0 to 3276.7 units 10
SUM9 Angle -180° to 180° 10
SUM10 Magnitude 0 to 3276.7 units 10
SUM10 Angle -180° to 180° 10
SUM11 Magnitude 0 to 3276.7 units 10
SUM11 Angle 40790 -180° to 180° 10
SUM12 Magnitude 40791 0 to 3276.7 units 10
SUM12 Angle 40792 -180° to 180° 10
SUM13 Magni 40793 0 to 3276.7 units 10
40794 -180° to 180° 10
40795 0 to 3276.7 units 10
40796 -180° to 180° 10
40797 0 to 3276.7 units 10
40798 -180° to 180° 10
UM16 Magnitude 40799 0 to 3276.7 units 10
SUM16 Angle 40800 -180° to 180° 10
SUM17 Magnitude 40801 0 to 3276.7 units 10
SUM17 Angle 40802 -180° to 180° 10
SUM18 Magnitude 40803 0 to 3276.7 units 10
SUM18 Angle 40804 -180° to 180° 10
SUM19 Magnitude 40805 0 to 3276.7 units 10
SUM19 Angle 40806 -180° to 180° 10
SUM20 Magnitude 40807 0 to 3276.7 units 10
SUM20 Angle 40808 -180° to 180° 10
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SUM21 Magnitude 40809 0 to 3276.7 units 10
SUM21 Angle 40810 -180° to 180° 10
SUM22 Magnitude 40811 0 to 3276.7 units 10
SUM22 Angle 40812 -180° to 180° 10
SUM23 Magnitude 40813 0 to 3276.7 units
SUM23 Angle 40814 -180° to 180°
SUM24 Magnitude 40815 0 to 3276.7 units
SUM24 Angle 40816 -180° to 180°
SUM25 Magnitude 40817 0 to 3276.7 units
SUM25 Angle 40818 -180° to 180°
SUM26 Magnitude 40819 0to 3276.7 10
SUM26 Angle 40820 10
SUM27 Magnitude 40821 10
SUM27 Angle 40822 10
SUM28 Magnitude 40823 10
SUM28 Angle -180° to 180° 10
SUM29 Magnitude 40 0 to 3276.7 units 10
SUM29 Angle -180° to 180° 10
SUM30 Magnitude 0 to 3276.7 units 10
SUM30 Angle -180° to 180° 10
Sequence Metering Chani
SEQ1 Positive 41025 0 to 3276.7 units 10
SEQ1 Negative 41026 0 to 3276.7 units 10
SEQ1 Zero 41027 0 to 3276.7 units 10
41028 0 to 3276.7 units 10
41029 0 to 3276.7 units 10
41030 0 to 3276.7 units 10
41031 0 to 3276.7 units 10
41032 0 to 3276.7 units 10
41033 0 to 3276.7 units 10
EQ4 Positive 41034 0 to 3276.7 units 10
SEQ4 Negative 41035 0 to 3276.7 units 10
SEQ4 Zero 41036 0 to 3276.7 units 10
SEQ5 Positive 41037 0 to 3276.7 units 10
SEQ5 Negative 41038 0 to 3276.7 units 10
SEQ5 Zero 41039 0 to 3276.7 units 10
’ SEQ6 Positive 41040 0 to 3276.7 units 10
SEQ6 Negative 41041 0 to 3276.7 units 10
SEQ6 Zero 41042 0 to 3276.7 units 10
SEQ7 Positive 41043 0 to 3276.7 units 10
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SEQ7 Negative 41044 0 to 3276.7 units 10
SEQ7 Zero 41045 0 to 3276.7 units 10
SEQ8 Positive 41046 0 to 3276.7 units 10
SEQ8 Negative 41047 0 to 3276.7 units 10
SEQ8 Zero 41048 0 to 3276.7 units
SEQ9 Positive 41049 0 to 3276.7 units
SEQ9 Negative 41050 0 to 3276.7 units
SEQ9 Zero 41051 0 to 3276.7 units
SEQ10 Positive 41052 0 to 3276.7 units
SEQ10 Negative 41053 0 to 3276.7 units
SEQ10 Zero 41054 0to 3276.7 10
SEQ11 Positive 41055 10
SEQ11 Negative 41056 10
SEQ11 Zero 41057 10
SEQ12 Positive 41058 10
SEQ12 Negative 410! 0 to 3276.7 units 10
SEQ12 Zero 41 0 to 3276.7 units 10
Watts/Vars Metering Channels
Wv1P -3276.8 to 3276.7 W 10
Wwv1Q -3276.8 to 3276.7 Var 10
WV1S 0to 3276.7 VA 10
-3276.8 to 3276.7 W 10
-3276.8 to 3276.7 Var 10
0to 3276.7 VA 10
-3276.8 to 3276.7 W 10
WV‘) 41288 -3276.8 to 3276.7 Var 10
WV 41289 0to 3276.7 VA 10
V. 41290 -3276.8 to 3276.7 W 10
W 41291 -3276.8 to 3276.7 Var 10
S 41292 0to 3276.7 VA 10
V5 P 41293 -3276.8 to 3276.7 W 10
WV5 Q 41294 -3276.8 to 3276.7 Var 10
WV5 S 41295 0to 3276.7 VA 10
WV6 P 41296 -3276.8 to 3276.7 W 10
WV6 Q 41297 -3276.8 to 3276.7 Var 10
WV6 S 41298 0to 3276.7 VA 10
WV7 P 41299 -3276.8 to 3276.7 W 10
WV7 Q 41300 -3276.8 to 3276.7 Var 10
WV7 S 41301 0to 3276.7 VA 10
Wvs P 41302 -3276.8 to 3276.7 W 10
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Wwvs Q 41303 -3276.8 to 3276.7 Var 10
WvV8 S 41304 0to 3276.7 VA 10
WV9 P 41305 -3276.8 to 3276.7 W 10
Wv9 Q 41306 -3276.8 to 3276.7 Var 10
WV9 s 41307 0to 3276.7 VA
WvV10 P 41308 -3276.8 to 3276.7 W
Wv10 Q 41309 -3276.8 to 3276.7 Var
WV10S 41310 0to 3276.7 VA
WV11 P 41311 -3276.8 to 3276.7
Wv11 Q 41312 -3276.8 to 3276.
WV11S 41313 0to 3276.7 10
WV12 P 41314 10
wvi2Q 41315 10
WvV12S 41316 10
WV13 P 41317 10
Wwv13 Q -3276.8 to 3276.7 Var 10
0to 3276.7 VA 10
-3276.8 to 3276.7 W 10
-3276.8 to 3276.7 Var 10
0to 3276.7 VA 10
-3276.8 to 3276.7 W 10
-3276.8 to 3276.7 Var 10
0to 3276.7 VA 10
-3276.8 to 3276.7 W 10
-3276.8 to 3276.7 Var 10
41328 0to 3276.7 VA 10
41329 -3276.8 to 3276.7 W 10
41330 -3276.8 to 3276.7 Var 10
41331 0to 3276.7 VA 10
41332 -3276.8 to 3276.7 W 10
41333 -3276.8 to 3276.7 Var 10
41334 0to 3276.7 VA 10
Frequency Metering Channels
Channel Group 1 Frequency 41537 5/6 f_nominal to 7/6 nominal fre- 100
quency
Channel Group 2 Frequency 41538 5/6 f_nominal to 7/6 nominal fre- 100
quency
’ Impedance Metering Channels
Impedance 1Magnitude 41793 0 to 3276.7 ohm 10
Impedance 1 Angle 41794 -180° to 180° 10
Impedance2 Magnitude 41795 0 to 3276.7 ohm 10
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Impedance 2 Angle 41796 -180° to 180° 10

Impedance 3 Magnitude 41797 0 to 3276.7 ohm 10

Impedance 3 Angle 41798 -180° to 180° 10

Impedance 4 Magnitude 41799 0 to 3276.7 ohm 10

Impedance 4 Angle 41800 -180° to 180°

Impedance 5 Magnitude 41801 0 to 3276.7 ohm

Impedance 5 Angle 41802 -180° to 180°

Impedance 6 Magnitude 41803 0 to 3276.7 ohm

Impedance 6 Angle 41804 -180° to 180°

Impedance 7 Magnitude 41805 0 to 3276.7 ohm

Impedance 7 Angle 41806 -180° to 180° 10

Impedance 8 Magnitude 41807 10

Impedance 8 Angle 41808 10

Impedance 9 Magnitude 41809 10

Impedance 9 Angle 41810 10

Impedance 10 Magnitude 0 to 3276.7 ohm 10

Impedance 10 Angle 41 -180° to 180° 10

Impedance 11 Magnitude 0 to 3276.7 ohm 10

Impedance 11 Angle -180° to 180° 10

Impedance 12 Magnitude 0 to 3276.7 ohm 10

Impedance 12 Angle -180° to 180° 10

0 to 3276.7 ohm 10

41818 -180° to 180° 10
41819 0 to 3276.7 ohm 10
41820 -180° to 180° 10
41821 0 to 3276.7 ohm 10
41822 -180° to 180° 10
41823 0 to 3276.7 ohm 10
41824 -180° to 180° 10
41825 0 to 3276.7 ohm 10

mpedance 17 Angle 41826 -180° to 180° 10

Impedance 18 Magnitude 41827 0 to 3276.7 ohm 10

Impedance 18 Angle 41828 -180° to 180° 10

Event Information (See Accessing 42052 — 42144

TESLA Event Information below)

Length (in 16 bit registers) of the cur- 42052

rent event message

Event Identification 42053

Event Message 42054-42137

Fault Locator ID 42138

Fault Type 42139
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Fault Distance 42140 10
Fault Time 42141 - 42144

Power Factor Function 1 Level 42305 0.0to 1.0 100
Power Factor Function 2 Level 42306 0.0to 1.0 100
Power Factor Function 3 Level 42307 0.0to 1.0

Power Factor Function 4 Level 42308 0.0to 1.0

Power Factor Function 5 Level 42309 0.0t0 1.0

Power Factor Function 6 Level 42310 0.0to 1.0

Power Factor Function 7 Level 42311 0.0to 1.0

Power Factor Function 8 Level 42312 0.0to 1.0

Power Factor Function 9 Level 42313 0.0to 1.0 100
Power Factor Function 10 Level 42314 100
Power Factor Function 11 Level 42315 100
Power Factor Function 12 Level 42316 100
Power Factor Function 13 Level 42317 .0 100
Power Factor Function 14 Level 0.0to 1.0 100
Power Factor Function 15 Level 4 0.0to 1.0 100
Power Factor Function 16 Level 0.0to 1.0 100
Power Factor Function 17 Level 0.0to 1.0 100
Power Factor Function 18 Level 0.0to 1.0 100
High/low speed recording s 0.0 to 100.0 10
Trend Recording Days Accu 42817 0to 90 1

Single Coil (Function Code 05)

nly the “hold readings” coil can be forced. When active, this coil locks all coil, input and holding register readings simul-
taneously at their present values. When inactive, coil, input and holding register values will read their most recently avail-

able state.
Channel Type Address Value
Hold Readings Read/Write 01 0000: Readings update normally (inactive)

FF00: Hold readings (active)
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Preset Single Register (Function Code 06)

Channel Address Value Scaled Up By

Event Information (See Accessing TESLA Event Infor- 42099 - 42051
mation, below)

Refresh event list 42049 No data required N/A
Acknowledge the current event and get the next event 42050 No data required N/A
Get the next event (without acknowledge) 42051 No datarequired N/A

Diagnostic Subfunctions (Function Code 08)

Return Query Data (Subfunction 00) This provides an echo of the,submitted message.

Restart Comm. Option (Subfunction 01) This restarts the Modbus é@mmunications process.

Force Listen Only Mode (Subfunction 04) No responselis, returnéd. IED enters “Listen Only” mode.
This mode can‘hly be exited by the “Restart Comm.
Option” command:

Report Slave ID (Function Code 17/0x41)

A fixed response is returned bysthe,|ED, including system model, version and issue numbers.

Channel dype Bytes Value

Model Number Read Only Oand 1 0x07D00 = 2000 decimal
Version Number Read Only 2and 3 Version number

Issue Number Read Only 4 and 5 Issue number

* The TESLA IED model number is 3000.
» WVersion and issue will each be positive integers, say X and Y.
* The, TESLA is defined as “Model 3000, Version X Issue Y”

Accessing TESLA Event Information

All TESLA detector event messages displayed in the Event Log are available via Modbus. This includes fault location information.
The following gontrols are‘available.

Refresh EventjList (Function Code 6, address 42049): Fetches the latest events from the TESLA's event log and
makes them available for Modbus access. The most recent event becomes the current event
available for reading.

Acknowledge Current Event (Function Code 6, address 42050): Clears the current event from the read registers and
and Get Next Event places the next event into them. An acknowledged event is no longer available for reading.
GetiNext Event (Function Code 6, address 42051): Places the next event in the read registers without

acknowledging the current event. The current event will reappear in the list when Refresh
Event List is used.
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Size of Current Event
Message

(Function Code 3, address 42052): Indicates the number of 16 bit registers used to contain
the current event. Event data is stored with two characters per register. A reading of zero indi-
cates that there are no unacknowledged events available in the current set. (NB. The Refresh
Event List function can be used to check for new events that have occurred since the last
Refresh Event List.)

Fault Location Event Preset
When Set to 0x464C

(Function Code 3, address 42053): Identifies fault location events. These events are identified
by “FL” (0x464C) in this register. Non-fault location events contain “ ” in this location.

Read Event Message

(Function Code 3, addresses 42054 - 42137): Contains the current event message. Two
ASCII characters are packed into each 16 bit register. All unused registers in‘the set are set to
0.

Fault Location — Fault Locator
ID

(Function Code 3, address 42138): If the current event is a fault location event, this register
contains the ID of the fault locator. The numbers from 1 to 5 are,used(for 18-channel record-
ers; the numbers from 1 to 10 are used for 36-channel recorders:.

Fault Information — Type

(Function Code 3, address 42139): If the current event is a faulfjlocation event, this register
contains the type of the fault.

The following type bitmap:
0x0001 - Phase A

0x0002 - Phase B

0x0004 - Phase C
0x0008 - Ground

Any number of the flags may be set fora givemfault. If recorder could not determine the fault
type, then the register will not havelany flags,set and will read 0x0000.

Fault Information — Fault
Distance

(Function Code 3, address 42140){ If the“curfent event is a fault location event, this register
contains the distance to the fault. Itig,scaled up by a factor of 10. The units are the same as
the units set in the relay configtiration.

Fault Information —Time of
Fault

(Function Code 3, addrésses'42141/and 42144): If the current event is a fault location event,

these registers contain the time of'the fault in seconds since 1970. Each of these 16-bit regis-
ters contains an 8-bitportion of a 32-bit time value. Register 42141 contains the upper 16 bits,
register 42144 contains the lower 16 bits.

Register | Value Meaning
High Byte Low Byte
42052 0x00 0x1B Event text size = 27 (0x1B hex)
42053 0x46 0x4C ‘F,L’ - Fault locator event
42054 0x32 0x30 2,0
42055 0x30 0x30 ‘0,0
42056 0x53 0x65 ‘S, ‘e
42057 0x70 0x32 ‘P, 2
42058 0x31 0x20 1,
42059 0x32 0x30 2,0
42060 O0x3A 0x31 o
42061 0x36 0x3A 6,
42062 0x31 0x36 1,6’
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Register | Value Meaning

42063 O0x2E 0x39 A
42064 0x36 0x36 ‘6,6’
42065 0x20 0x3A e
42066 0x20 0x4C Y
42067 0x69 Ox6E 7,
42068 0x65 0x20 e,
42069 0x31 0x36 1,6’
42070 O0x3A 0x46 F
42071 0x4C Ox6F ‘L, ‘o’
42072 0x63 0x20 ¢,
42073 0x42 0x47

42074 0x20 0x33

42075 0x39 0x2E

42076 0x37 0x20

42077 0x6D 0x6

42078

42079 ‘s’

0x6C
0x73

D01721R02.30

TESLA 3000 User Manual

Appendix D-19






Appendix E DNP3 Reference

The SCADA port supports DNP3. All metering values available throug

he

terminal user interface are available by DNP3 protocol. Included are the de
profile, implementation table and the point list for the DNP3 protocol.

Device Profile

Vendor Name: ERLPhase Power Technologies

Device Name: Record

Highest DNP Level Supported:
For Requests: 2
For Responses: 2

Device Function:
_ Master

x Slave

Maximum Data Link Frame Size (octets):
Transmitted: 292
Received: 292

Maximum Data Link Re-tries:
_ None
x Fixed at 3
_ Configurable, range __to

- N

Requires Data Link Layer Confirmati ‘
_ Never
_ Always
_ Sometimes
x Configurable, either ale

res Application Layer Confirmation:
ever

_ Always (not recommended)

x When reporting Event Data (Slave)

x When sending multi-fragment responses

Maximum number of control objects per request: 16

Notes:

Control Trip/Close - Code Combination supported:
Latch On/NUL
Latch Off/NUL
Pulse On/NUL (Pulse duration fixed at 1 s)

(Slave)
_ Sometimes
_ Configurable
Timeouts (in second: ile ing for:
Data Link Confirm __None x Fixed at 2
pplicatio @ nt x None __Fixed at 2
Applicatio m _ None x Fixed at5
Comple ation Response  x None _ Fixed at2
Qthers
Selectito execute delay __None x Fixed at 10
s/| es Control Operations:
R inary Outputs x Never __Always
PERATE _ Never x Always
DI OPERATE __Never x Always
ECT OPERATE No ACK __Never x Always
unt > 1 x Never __Always
Pulse On __Never x Always
Pulse Off x Never __Always
Latch On _ Never x Always
Latch Off __Never x Always
Queue x Never __ Always
Clear Queue x Never __Always

Report Binary Input Change Events when no spe-
cific variation requested:

__Never

__Only time-tagged

X Only non-time-tagged

_ Configurable to send both, one or the other

Reports time-tagged Binary Input Change
Events when no specific variation requested

__Never

x Binary Input Change with Time

_ Binary Input Change with Relative Time
_ Configurable

Sends Unsolicited Response:
x Never

_ Configurable

_Only certain objects

_ Sometimes

Sends Static Data in Unsolicited Responses:
x Never

_ When Device Restarts

_ When Status Flags Change

No other options are permitted.
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Implementation

_ ENABLE/DISABLE UNSOLICITED Function
codes supported

Default Counter Object/Variation:
x No Counter Reported

_ Configurable

_ Default Object

_ Default Variation

_ Point-by-point list attached

Counters Roll Over at:

x No Counters Reported

_ Configurable
_ 16 Bits

_ 32 Bits

_ Other Value

_ Point-by-point list attached

Table
Object Request
Grp Var Description f:l:):(::on Qualifier Codes Qualifier Codes
1 0 Binary Input -All Variations 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0:
1 1 Binary Input (default) 1(read) 0x00, 0x01, 0x086, 0x07,0x08, O; 0x00
1 2 Binary Input with status 1(read) 0x00, 0x01, 0x06, 0x0 129 (response) 0x00
2 0 Binary Input Change - All Varia- 1(read) 0x06, 0x07,0x08
tions
2 1 Binary Input Change without Time 1(read) 0x06, 0x07,0x08 129 (response) 0x17
2 2 Binary Input Change with Time 1(read) 0x06, 0x07,0X08 129 (response) 0x17
(default)
2 3 Binary Input Change with Relative 1(read) 0x06, 129 (response) 0x17
Time
10 0 Binary Output - All Variations 1(read) 6, 0x07,0x08, 0x17,0x28
10 2 Binary Output Status (default) 1(read) 00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x00
30 0 Analog Input - All Variations 1(read) 00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x01
30 1 32-bit Analog Input x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28
30 2 16-bit Analog Input 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x01
30 3 32-bit Analog Input without flag 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x01
30 4 16-bit Analog Input without ﬂag._ 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x01
(default) \
32 0 Analog Input Change &mead) 0x06, 0x07,0x08 129 (response) 0x28
Variations
32 1 Analog Input Chang ent - 32-| 1(read) 0x06, 0x07,0x08 129 (response) 0x28
without Time
32 2 Analog Input Cha 6-bit 1(read) 0x06, 0x07,0x08 129 (response) 0x28
without Time
32 3 ent - 32-bit 1(read) 0x06, 0x07,0x08 129 (response) 0x28
32 4 ange Event - 16-bit 1(read) 0x06, 0x07,0x08 129 (response) 0x28
51 1 129 (response) 0x07, quantity=1
52 1 Time Delay Coarse 129 (response) 0x07, quantity=1
%Iass 0 Data 1(read) 0x06
Class 1 Data 1(read) 0x06, 0x07,0x08
Class 2 Data 1(read) 0x06, 0x07,0x08
Internal Indications 2 (write) 0x00, index=7
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Object Request Response
Grp Var Description Function Qualifier Codes Function Qualifier Code:
Codes Codes
110 0 Octet String 1 (read) 0x06 129 (response) 0x07
111 0 Octet String Change Event 1 (read) 0x06 129 (response) 0x07 ’
No Object 14(warm start)
Point List The Point List can be printed through TESLA Control Panehto display the
point names as they are configured. “Printing a SCAD s List” on
page 8-45.
Binary Inputs (Obj 1, 2)
Static Points ge Event Points
Object group 1
Object variation 1 - Binary Input 1 - Binary Input Change without Time
2 - Binary Input witl 2 - Binary Input Change with Time
3 - Binary Input Change with Relative
Time
Class 0 1
Change Event Buffer Size 200
Point Index Change Event Class
External Input 1 0 1
External Input 2 1 1
2 1
3 1
4 1
5 1
6 1
7 1
External Input 9 8 1
External Input 10 9 1
External Input 11 10 1
External Input 12 1 1
External Input 13 12 1
External Input 14 13 1
’ External Input 15 14 1
External Input 16 15 1
External Input 17 16 1
External Input 18 17 1
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Name Point Index Change Event Class
External Input 19 18 1
External Input 20 19 1
External Input 21 20 1
External Input 22 21 1 Y
External Input 23 22 1
External Input 24 23
External Input 25 24
External Input 26 25
External Input 27 26 1
External Input 28 27 1
External Input 29 28 1
External Input 30 1
External Input 31 0 1
External Input 32 1
External Input 33 32 1
External Input 34 33 1
External Input 35 34 1
External Input 36 35 1
External Input 37 36 1
External Input 38 37 1
External Input 39 38 1
External Input 40 39 1
External Input 41 40 1
41 1
42 1
43 1
44 1
45 1
46 1
External Input 48 47 1
External Input 49 48 1
External Input 50 49 1
External Input 51 50 1
External Input 52 51 1
External Input 53 52 1
. External Input 54 53 1
External Input 55 54 1
External Input 56 55 1
External Input 57 56 1
Appendix E-4 TESLA 3000 User Manual D01721R02.30



Appendix E DNP3 Reference

Name Point Index Change Event Class
External Input 58 57 1
External Input 59 58 1
External Input 60 59 1
External Input 61 60 1
External Input 62 61 1
External Input 63 62

External Input 64 63

Fault Information Available for Fault Locator 1 64

Fault Information Available for Fault Locator 2 65 1
Fault Information Available for Fault Locator 3 66 1
Fault Information Available for Fault Locator 4 67 1
Fault Information Available for Fault Locator 5 1

Fault Information Available for Fault Locator 6

Fault Information Available for Fault Locator 7

Fault Information Available for Fault Locator 8

Fault Information Available for Fault Locator 9 72 1

Fault Information Available for Fault Locator 73 1
Binary Outputs (Obj 10)
oints Change Event Points

Object Group Not Applicable
Object Variati 2 — Binary Output Status (default) Not Applicable
Cla‘ 0 Not Applicable
Note#Bin utputs are scanned with 500 ms resolution.

cl e event buffer.

O
Q>®

L 4

D01721R02.30 TESLA 3000 User Manual

Appendix E-5



Appendix E DNP3 Reference

Name Point Index Change Event Class
Logic 1 0 N/A
Logic 2 1 N/A
Logic 3 2 N/,
Logic 4 3
Logic 5 4
Logic 6 5
Logic 7 6 /A
Logic 8 7 N/A
Logic 9 8 N/A
Logic 10 9 N/A
Logic 11 N/A
Logic 12 N/A
Logic 13 N/A
Logic1 4 13 N/A
Logic 15 14 N/A
Logic 16 15 N/A
Logic 17 16 N/A
Logic 18 17 N/A
Logic 19 18 N/A
Logic 20 19 N/A
Logic 21 20 N/A
Logic 22 21 N/A
22 N/A
23 N/A
24 N/A
25 N/A
26 N/A
27 N/A
Logic 29 28 N/A
Logic 30 29 N/A
Output Contact 2 30 N/A
Output Contact 3 31 N/A
Output Contact 4 32 N/A
Output Contact 5 33 N/A
Output Contact 6 34 N/A
Output Contact 7 35 N/A
Output Contact 8 36 N/A
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%

Name Point Index Change Event Class
High/low speed recording active 37 N/A

High/low speed recording space nearly full alarm 38 N/A

Trend Recording Active 39 N/A

Trend Recording Accumulation Alarm 40 N/A .
Retrieve Next Fault Information Event for Fault Locator 1 41

Retrieve Next Fault Information Event for Fault Locator 2 42 /

Retrieve Next Fault Information Event for Fault Locator 3 43

Retrieve Next Fault Information Event for Fault Locator 4 44

Retrieve Next Fault Information Event for Fault Locator 5 45

Retrieve Next Fault Information Event for Fault Locator 6

46

Retrieve Next Fault Information Event for Fault Locator 7

47

Retrieve Next Fault Information Event for Fault Locator 8

Retrieve Next Fault Information Event for Fault Locator 9

Retrieve Next Fault Information Event for Fault Locator 10

Analog Inputs (Obj 30, 32)

N/A

N/A

Static Points

Change Event Points

Object group

32

Object variation

1 - Analog Input Change - 32-bit without Time

2 - Analog Input Change - 16-bit without Time (default)

3 - Analog Input Change - 32-bit with Time

t Analog Input without flag (default)

4 - Analog Input Change - 16-bit with Time

2

Buffer Size

200

e Point Index Units Scale Char(\:glaesEsvent
Analog Input 1 Magnitude 0 10 2
Analog Input 1 Angle 1 degrees 10 2
Analog Input 1 THD 2 % 100 2
Analog Input 1 SHL 3 % 100 2
Analog Input 1 DC 4 10 2
Analog Input 2 Magnitude 5 10 2
Analog Input 2 Angle 6 degrees 10 2
Analog Input 2 THD 7 % 100 2
Analog Input 2 SHL 8 % 100 2
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Name Point Index Units Scale Cha'g::svem

Analog Input 2 DC 9 10

Analog Input 3 Magnitude 10

Analog Input 3 Angle 11 degrees

Analog Input 3 THD 12 %

Analog Input 3 SHL 13 %

Analog Input 3 DC 14

Analog Input 4 Magnitude 15

Analog Input 4 Angle 16 degrees

Analog Input 4 THD 17 %

Analog Input 4 SHL 100 2

Analog Input 4 DC 10 2

Analog Input 5 Magnitude 10 2

Analog Input 5 Angle 10 2

Analog Input 5 THD 100 2

Analog Input 5 SHL 100 2

Analog Input 5 DC 10 2

Analog Input 6 Magnitude 10 2

Analog Input 6 Angle degrees 10 2

Analog Input 6 THD 27 % 100 2

Analog Input 6 SHL 28 % 100 2

Analog Input 6 DC 29 10 2

Analog Input 7 Ma 30 10 2

Analog Input 7 An 31 degrees 10 2
32 % 100 2
33 % 100 2
34 10 2
35 10 2
36 degrees 10 2
37 % 100 2

Analog Input 8 SHL 38 % 100 2

Analog Input 8 DC 39 10 2

Analog Input 9 Magnitude 40 10 2

Analog Input 9 Angle 41 degrees 10 2

Analog Input 9 THD 42 % 100 2

’ Analog Input 9 SHL 43 % 100 2

Analog Input 9 DC 44 10 2

Analog Input 10 Magnitude 45 10 2

Analog Input 10 Angle 46 degrees 10 2
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Name Point Index Units Scale Charéglg:sliven
Analog Input 10 THD 47 % 100
Analog Input 10 SHL 48 %
Analog Input 10 DC 49
Analog Input 11 Magnitude 50
Analog Input 11 Angle 51 degrees
Analog Input 11 THD 52 %
Analog Input 11 SHL 53 %
Analog Input 11 DC 54
Analog Input 12 Magnitude 55 10 2
Analog Input 12 Angle 56 10 2
Analog Input 12 THD 57 100 2
Analog Input 12 SHL 100 2
Analog Input 12 DC 10 2
Analog Input 13 Magnitude 10 2
Analog Input 13 Angle degrees 10 2
Analog Input 13 THD % 100 2
Analog Input 13 SHL % 100 2
Analog Input 13 DC 10 2
Analog Input 14 Magnitude 10 2
Analog Input 14 Angle 66 degrees 10 2
Analog Input 14 THD 67 % 100 2
Analog Input 14 S 68 % 100 2
Analog Input 14 D! 69 10 2
70 10 2
71 degrees 10 2
72 % 100 2
73 % 100 2
74 10 2
log Input 16 Magnitude 75 10 2
Analog Input 16 Angle 76 degrees 10 2
Analog Input 16 THD 77 % 100 2
Analog Input 16 SHL 78 % 100 2
Analog Input 16 DC 79 10 2
Analog Input 17 Magnitude 80 10 2
Analog Input 17 Angle 81 degrees 10 2
Analog Input 17 THD 82 % 100 2
Analog Input 17 SHL 83 % 100 2
Analog Input 17 DC 84 10 2
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Name Point Index Units Scale Chal::glssEsvent

Analog Input 18 Magnitude 85 10

Analog Input 18 Angle 86 degrees

Analog Input 18 THD 87 %

Analog Input 18 SHL 88 %

Analog Input 18 DC 89

Analog Input 19 Magnitude 90

Analog Input 19 Angle 91 degrees

Analog Input 19 THD 92 %

Analog Input 19 SHL 93 %

Analog Input 19 DC 94 10 2

Analog Input 20 Magnitude 95 10 2

Analog Input 20 Angle 10 2

Analog Input 20 THD 100 2

Analog Input 20 SHL 100 2

Analog Input 20 DC 10 2

Analog Input 21 Magnitude 10 2

Analog Input 21 Angle degrees 10 2

Analog Input 21 THD 102 % 100 2

Analog Input 21 SHL 103 % 100 2

Analog Input 21 DC 104 10 2

Analog Input 22 Magni 105 10 2

Analog Input 22 An, 106 degrees 10 2

Analog Input 22 T 107 % 100 2
108 % 100 2
109 10 2
110 10 2
1M1 degrees 10 2
112 % 100 2
113 % 100 2

Analog Input 23 DC 114 10 2

Analog Input 24 Magnitude 115 10 2

Analog Input 24 Angle 116 degrees 10 2

Analog Input 24 THD 117 % 100 2

Analog Input 24 SHL 118 % 100 2

’ Analog Input 24 DC 19 10 2

Analog Input 25 Magnitude 120 10 2

Analog Input 25 Angle 121 degrees 10 2

Analog Input 25 THD 122 % 100 2

Appendix E-10 TESLA 3000 User Manual D01721R02.30



Appendix E DNP3 Reference

Name Point Index Units Scale Chal::glstsvent
Analog Input 25 SHL 123 % 100
Analog Input 25 DC 124
Analog Input 26 Magnitude 125
Analog Input 26 Angle 126 degrees
Analog Input 26 THD 127 %
Analog Input 26 SHL 128 %
Analog Input 26 DC 129
Analog Input 27 Magnitude 130
Analog Input 27 Angle 131 degre 10 2
Analog Input 27 THD 132 100 2
Analog Input 27 SHL 133 100 2
Analog Input 27 DC 134 10 2
Analog Input 28 Magnitude 1 10 2
Analog Input 28 Angle degrees 10 2
Analog Input 28 THD % 100 2
Analog Input 28 SHL % 100 2
Analog Input 28 DC 10 2
Analog Input 29 Magnitude 10 2
Analog Input 29 Angle degrees 10 2
Analog Input 29 THD 142 % 100 2
Analog Input 29 SHL 143 % 100 2
Analog Input 29 D 144 10 2
Analog Input 30 145 10 2
146 degrees 10 2
147 % 100 2
148 % 100 2
149 10 2
g Input 31 Magnitude 150 10 2
log Input 31 Angle 151 degrees 10 2
Analog Input 31 THD 152 % 100 2
Analog Input 31 SHL 153 % 100 2
Analog Input 31 DC 154 10 2
Analog Input 32 Magnitude 155 10 2
Analog Input 32 Angle 156 degrees 10 2
Analog Input 32 THD 157 % 100 2
Analog Input 32 SHL 158 % 100 2
Analog Input 32 DC 159 10 2
Analog Input 33 Magnitude 160 10 2
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Name Point Index Units Scale ChaléglaesEsvent
Analog Input 33 Angle 161 degrees 10
Analog Input 33 THD 162 %
Analog Input 33 SHL 163 %
Analog Input 33 DC 164
Analog Input 34 Magnitude 165
Analog Input 34 Angle 166 degrees
Analog Input 34 THD 167 %
Analog Input 34 SHL 168 %
Analog Input 34 DC 169 10 2
Analog Input 35 Magnitude 170 10 2
Analog Input 35 Angle 171 10 2
Analog Input 35 THD 172 100 2
Analog Input 35 SHL 100 2
Analog Input 35 DC 10 2
Analog Input 36 Magnitude 10 2
Analog Input 36 Angle degrees 10 2
Analog Input 36 THD % 100 2
Analog Input 36 SHL % 100 2
Analog Input 36 DC 10 2
Summation 1 Magnitud 180 10 2
Summation 1 Angle 181 degrees 10 2
Summation 2 Magni 182 10 2
Summation 2 Ang 183 degrees 10 2
Summation/8 Magni 184 10 2
185 degrees 10 2
186 10 2
187 degrees 10 2
ation 5 Magnitude 188 10 2
mation 5 Angle 189 degrees 10 2
Summation 6 Magnitude 190 10 2
Summation 6 Angle 191 degrees 10 2
Summation 7 Magnitude 192 10 2
Summation 7 Angle 193 degrees 10 2
Summation 8 Magnitude 194 10 2
Summation 8 Angle 195 degrees 10 2
Summation 9 Magnitude 196 10 2
Summation 9 Angle 197 degrees 10 2
Summation 10 Magnitude 198 10 2
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Name Point Index Units Scale Chal::QI:SEsvent
Summation 10 Angle 199 degrees 10
Summation 11 Magnitude 200
Summation 11 Angle 201 degrees
Summation 12 Magnitude 202
Summation 12 Angle 203 degrees
Summation 13 Magnitude 204
Summation 13 Angle 205 degrees
Summation 14 Magnitude 206
Summation 14 Angle 207 degre 10 2
Summation 15 Magnitude 208 10 2
Summation 15 Angle 209 10 2
Summation 16 Magnitude 210 10 2
Summation 16 Angle 10 2
Summation 17 Magnitude 10 2
Summation 17 Angle degrees 10 2
Summation 18 Magnitude 10 2
Summation 18 Angle degrees 10 2
Summation 19 Magnitude 10 2
Summation 19 Angle degrees 10 2
Summation 20 Magnitu 218 10 2
Summation 20 Angle 219 degrees 10 2
Summation 21 Ma, 220 10 2
Summation 21 An 221 degrees 10 2
222 10 2
223 degrees 10 2
224 10 2
225 degrees 10 2
ation 24 Magnitude 226 10 2
mation 24 Angle 227 degrees 10 2
Summation 25 Magnitude 228 10 2
Summation 25 Angle 229 degrees 10 2
Summation 26 Magnitude 230 10 2
Summation 26 Angle 231 degrees 10 2
Summation 27 Magnitude 232 10 2
Summation 27 Angle 233 degrees 10 2
Summation 28 Magnitude 234 10 2
Summation 28 Angle 235 degrees 10 2
Summation 29 Magnitude 236 10 2
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Name Point Index Units Scale ChalégI:sEsvenl
Summation 29 Angle 237 degrees 10
Summation 30 Magnitude 238 10 2
Summation 30 Angle 239 degrees 10 2
Sequence Function 1 Positive 240 2
Sequence Function 1 Negative 241 2
Sequence Function 1 Zero 242
Sequence Function 2 Positive 243
Sequence Function 2 Negative 244
Sequence Function 2 Zero 245 10 2
Sequence Function 3 Positive 246 10 2
Sequence Function 3 Negative 247 10 2
Sequence Function 3 Zero 248 10 2
Sequence Function 4 Positive 10 2
Sequence Function 4 Negative 10 2
Sequence Function 4 Zero 10 2
Sequence Function 5 Positive 10 2
Sequence Function 5 Negative 10 2
Sequence Function 5 Zero 10 2
Sequence Function 6 Positi 10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
10 2
ence Function 9 Positive 264 10 2
uence Function 9 Negative 265 10 2
Sequence Function 9 Zero 266 10 2
Sequence Function 10 Positive 267 10 2
Sequence Function 10 Negative 268 10 2
Sequence Function 10 Zero 269 10 2
Sequence Function 11 Positive 270 10 2
. Sequence Function 11 Negative 271 10 2
Sequence Function 11 Zero 272 10 2
Sequence Function 12 Positive 273 10 2
Sequence Function 12 Negative 274 10 2
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Name Point Index Units Scale Cha'g::svem
Sequence Function 12 Zero 275 10
Watts/Vars Function 1 P 276 MW
Watts/Vars Function 1 Q 277 MVAR
Watts/Vars Function 1 S 278 MVA
Watts/Vars Function 2 P 279 MwW
Watts/Vars Function 2 Q 280 MVAR
Watts/Vars Function 2 S 281 MVA
Watts/Vars Function 3 P 282 MW
Watts/Vars Function 3 Q 283 MVA 10 2
Watts/Vars Function 3 S 284 10 2
Watts/Vars Function 4 P 285 10 2
Watts/Vars Function 4 Q 286 10 2
Watts/Vars Function 4 S 10 2
Watts/Vars Function 5 P 10 2
Watts/Vars Function 5 Q 10 2
Watts/Vars Function 5 S 10 2
Watts/Vars Function 6 P 10 2
Watts/Vars Function 6 Q 10 2
Watts/Vars Function 6 S 10 2
Watts/Vars Function 7 294 MW 10 2
Watts/Vars Function 7 295 MVAR 10 2
Watts/Vars Functio 296 MVA 10 2
Watts/Vars Functi 297 Mw 10 2
298 MVAR 10 2
299 MVA 10 2
300 Mw 10 2
301 MVAR 10 2
Watts/Vars Function 9 S 302 MVA 10 2
s/Vars Function 10 P 303 MW 10 2
Watts/Vars Function 10 Q 304 MVAR 10 2
Watts/Vars Function 10 S 305 MVA 10 2
Watts/Vars Function 11 P 306 MW 10 2
Watts/Vars Function 11 Q 307 MVAR 10 2
Watts/Vars Function 11 S 308 MVA 10 2
. Watts/Vars Function 12 P 309 MW 10 2
Watts/Vars Function 12 Q 310 MVAR 10 2
Watts/Vars Function 12 S 31 MVA 10 2
Watts/Vars Function 13 P 312 MW 10 2
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Name Point Index Units Scale Charg_:::sEsvent
Watts/Vars Function 13 Q 313 MVAR 10
Watts/Vars Function 13 S 314 MVA
Watts/Vars Function 14 P 315 Mw
Watts/Vars Function 14 Q 316 MVAR
Watts/Vars Function 14 S 317 MVA
Watts/Vars Function 15 P 318 Mw
Watts/Vars Function 15 Q 319 MVAR
Watts/Vars Function 15 S 320 MVA
Watts/Vars Function 16 P 321 MW 10 2
Watts/Vars Function 16 Q 322 10 2
Watts/Vars Function 16 S 323 10 2
Watts/Vars Function 17 P 324 10 2
Watts/Vars Function 17 Q 10 2
Watts/Vars Function 17 S 10 2
Watts/Vars Function 18 P 10 2
Watts/Vars Function 18 Q 10 2
Watts/Vars Function 18 S 10 2
Group 1 Frequency Hz 100 2
Group 2 Frequency 331 Hz 100 2
Impedance Function 1 332 ohms 10 2
Impedance Function 1 333 degrees 10 2
334 ohms 10 2
335 degrees 10 2
336 ohms 10 2
337 degrees 10 2
338 ohms 10 2
339 degrees 10 2
dance Function 5 Mag 340 ohms 10 2
edance Function 5 Angle 341 degrees 10 2
Impedance Function 6 Mag 342 ohms 10 2
Impedance Function 6 Angle 343 degrees 10 2
Impedance Function 7 Mag 344 ohms 10 2
Impedance Function 7 Angle 345 degrees 10 2
Impedance Function 8 Mag 346 ohms 10 2
. Impedance Function 8 Angle 347 degrees 10 2
Impedance Function 9 Mag 348 ohms 10 2
Impedance Function 9 Angle 349 degrees 10 2
Impedance Function 10 Mag 350 ohms 10 2
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Appendix E DNP3 Reference

Name Point Index Units Scale Charg:l]:sEsvent
Impedance Function 10 Angle 351 degrees 10
Impedance Function 11 Mag 352 ohms
Impedance Function 11 Angle 353 degrees
Impedance Function 12 Mag 354 ohms
Impedance Function 12 Angle 355 degrees
Impedance Function 13 Mag 356 ohms
Impedance Function 13 Angle 357 degrees
Impedance Function 14 Mag 358 ohms
Impedance Function 14 Angle 359 degre 10 2
Impedance Function 15 Mag 360 10 2
Impedance Function 15 Angle 361 10 2
Impedance Function 16 Mag 362 10 2
Impedance Function 16 Angle 10 2
Impedance Function 17 Mag 10 2
Impedance Function 17 Angle degrees 10 2
Impedance Function 18 Mag ohms 10 2
Impedance Function 18 Angle degrees 10 2
Power Factor Function 1 Level 368 100 2
Power Factor Function 2 L 369 100 2
Power Factor Function 370 100 2
371 100 2
372 100 2
373 100 2
374 100 2
375 100 2
376 100 2
377 100 2
r Factor Function 11 Level 378 100 2
er Factor Function 12 Level 379 100 2
Power Factor Function 13 Level 380 100 2
Power Factor Function 14 Level 381 100 2
Power Factor Function 15 Level 382 100 2
Power Factor Function 16 Level 383 100 2
Power Factor Function 17 Level 384 100 2
. Power Factor Function 18 Level 385 100 2
High/low speed recording space used 386 per 10 2
Trend Recording Days Accumulated 387 days 1 2
Fault Locator 1
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Appendix E DNP3 Reference

Name Point Index Units Scale Chan::glstsvent
Fault Information - DNP Time - High 16 bits 388 N/A 1
Fault Information - DNP Time - Middle 16 bits 389 N/A 1 2
Fault Information - DNP Time - Low 16 bits 390 N/A 1 2
Fault Information - Fault Distance 391 User-specified 10 2
Fault Information - Type (see below for defi- 392 N/A 1 2
nition)
Fault Locator 2
Fault Information - DNP Time - High 16 bits 393 2
Fault Information - DNP Time - Middle 16 bits 394 2
Fault Information - DNP Time - Low 16 bits 395 2
Fault Information - Fault Distance 396 2
Fault Information - Type (see below for defi- 2
nition)
Fault Information - DNP Time - High 16 bits 1 2
Fault Information - DNP Time - Middle 16 bits N/A 1 2
Fault Information - DNP Time - Low 16 bits N/A 1 2
Fault Information - Fault Distance User-specified 10 2
Fault Information - Type (see below fop 402 N/A 1 2
nition)
Fault Locator 4
403 N/A 1 2
404 N/A 1 2
405 N/A 1 2
406 User-specified 10 2
407 N/A 1 2
Fault Locator 5
tion - DNP Time - High 16 bits 408 N/A 1 2
rmation - DNP Time - Middle 16 bits 409 N/A 1 2
Information - DNP Time - Low 16 bits 410 N/A 1 2
Fault Information - Fault Distance 411 User-specified 10 2
Fault Information - Type (see below for defi- 412 N/A 1 2
nition)
Fault Locator 6
Fault Information - DNP Time - High 16 bits 413 N/A 1 2
Fault Information - DNP Time - Middle 16 bits 414 N/A 1 2
’ Fault Information - DNP Time - Low 16 bits 415 N/A 1 2
Fault Information - Fault Distance 416 User-specified 10 2
Fault Information - Type (see below for defi- 417 N/A 1 2
nition)
Fault Locator 7
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Appendix E DNP3 Reference

Name Point Index Units Scale Cha'é?:sEsvent
Fault Information - DNP Time - High 16 bits 418 N/A 1
Fault Information - DNP Time - Middle 16 bits 419 N/A 1 2
Fault Information - DNP Time - Low 16 bits 420 N/A 1 2
Fault Information - Fault Distance 421 User-specified 10 2
Fault Information - Type (see below for defi- 422 N/A 1 2
nition)

Fault Locator 8
Fault Information - DNP Time - High 16 bits 423 N/A 2
Fault Information - DNP Time - Middle 16 bits 424 N/A 2
Fault Information - DNP Time - Low 16 bits 425 N/A 1 2
Fault Information - Fault Distance 426 Us, 10 2
Fault Information - Type (see below for defi- 1 2
nition)
Fault Information - DNP Time - High 16 bits 1 2
Fault Information - DNP Time - Middle 16 bits N/A 1 2
Fault Information - DNP Time - Low 16 bits N/A 1 2
Fault Information - Fault Distance User-specified 10 2
Fault Information - Type (see below fop 432 N/A 1 2
nition)

Fault Locator 10

433 N/A 1 2

434 N/A 1 2

435 N/A 1 2

436 User-specified 10 2

437 N/A 1 2
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Appendix E DNP3 Reference

Object 110, 111 - Octet String for Event Log access O

Object 110 and Object 111 are Octet String objects used to provide acce
the Event Log text of the TESLA. These objects are described in Techn@
Bulletin 9701-004.zip_71 available from the DNP user group web page
(www.dnp.org). Object 110 always contains the most recent event in the TES-
LA. Object 111 is the corresponding change event object. As stated in thedDNP
technical bulletin, the variation of the response object represents,the length of
the string. The string represents the ASCII values of the gyen . The first 2
characters in the string can be used to quickly identify fM events.
Fault locator events begin with the characters “FL” (0x46;%0x ex). The fol-
lowing example shows a fault distance event returned thrg @ ¢ither of the oc-
tet string objects.

DNP Example: Event Message QQ

“2000Sep21 20:16:16.966 : Li G 39.7 miles”

DNP Octet string object contents:

0x46 0x4C 0x30 0x30 0x30

0x53 0x65 0x32 0x31 0x20

0x32 0x31 0x36 0x3A

0x31 0x36 0x2E 0x39 0x36 0x36
0x20 0x4C 0x69 0x6E
0x31 0x36 0x3A 0x46
0x63 0x20 0x42 0x47
0x39 O0x2E 0x37 0x20
0x6C 0x65 0x73

L 4
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Appendix F Input Modules @)

AC Voltage Input Module O

The AC Voltage Input Module (Model 401006) provides 4 channels of isola-
tion and scaling for standard secondary voltage. Inputs are ac coupled through

transformers. The nominal signal level is 69 V RMS (120/Rdot ith a full-
scale 2x over-range capability that can be sustaining con S

Output from the module is scaled to connect directly to, A’s analog
input terminals. Due to impedance matching requirem dule channels
cannot be connected to more than one TESLA input

Modules can be located up to 300 meters from the rder. Shielded wire (e.g.

Belden 9728 or 9730) is recommended for co ion to the recorder’s inputs.
The ground cable should be attached only at the recotder end.
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Appendix F Input Modules
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Appendix F Input Modules

AC Current Input Module

The AC Current Input Module provides 4 channels of isolation and scaling for
standard secondary current signals. Inputs are ac coupled through transfotm-
ers. The module is available in 1A nominal (Model 401020) and 5A nomina
(Model 401014) versions and has a dynamic range of 20x nominal. The mod-

ule can withstand 20 A continuously and 100 A for 1 second. ¢
Output from the module is scaled to connect directly to the Tj ’s analog
input terminals. Due to impedance matching requiremen hannels
cannot be connected to more than one TESLA input ch .

Modules can be located up to 300 meters from the reco lded wire (e.g.
Belden 9728 or 9730) is recommended for connectio ecorder’s inputs.

The ground cable should be attached only at the rder'end.
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A3000, CT Input Module
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Appendix F Input Modules

Split Core CT

Leads to the Input of the TESLA Recorder
- White lead to dot (polarity mark) of

Q>®

from the primary current transformers. It is intended for situations wher
outage is not possible to connect an in-line CT.

The Split Core CT has the same characteristics as the standard AC Curreglt In-
put Module. It is available in 1A nominal (Model 401017) and SA nominal

(Model 401013) versions with a dynamic range that can pass
rents continuously. The outputs from the CT are scaled andyi

matched to connect directly to the TESLA’s analog inp tors. Due to
impedance matching requirements, the CT cannot be con to more than
C

one TESLA input channel. The Split Core CT can b p to 300 meters
from the TESLA.

0.4"/1.016 cm ID Q
:) |

8'/2.438 m

) Twisted

1>
I 2.1"/5.334 cm

.86 cm
Figure F-3 Split Core CT @

Current Flow from main
CT to measuring device

The Split Core CT is designed to clamp around the secondary circuit wi@

To Polarity of Measuring
> Device (Relay) in Panel

Optional Split
Core CT

TESLA Recorder Analog input
- Black lead to non-polarity mark of
TESLA Recorder Analog input

Figure F-4 Split Core CT Connection
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Appendix F Input Modules

Clamp-On CT

The Clamp-on CT (Model 401012) is a clothes-pin style device designedto
clamp around the secondary circuit wires from the primary current trans -
ers. It is intended for quick, temporary connection to existing circuits.

The Clamp-on CT has the same characteristics as the standard AC Curr@t In-
put Module. It is scaled for a 5SA nominal current with a dynamic range that can

pass 20x nominal currents continuously. The outputs from t e scaled
and impedance matched to connect directly to the TESL nput con-
nectors. Due to impedance matching requirements, the annot be connect-

ed to more than one TESLA input channel.

K

.945"/2.4 cm

wd | g/wd Lg8

Figure F-5 Clamp-o @

N
>
$
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Appendix F Input Modules

AC Low Voltage Input Module

The Low Voltage Input Module (Model 401022) provides 4 channels of isola-
tion and scaling for low level ac voltages. Inputs are ac coupled through ttans-
formers. Scaling is set so that a 4 Vrms input represents a nominal signal leve
with a 2x over-voltage full scale range. The inputs can withstand 12 Vrms con-
tinuously and 15 Vrms for 10 seconds. ¢

Output from the module is scaled to connect directly to the ’s analog
input terminals. Due to impedance matching requiremen hannels
cannot be connected to more than one TESLA input ch .

Modules can be located up to 300 meters from the reco lded wire (e.g.

Belden 9728 or 9730) is recommended for connectio ecorder’s inputs.
The ground cable should be attached only at the rder'end.
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Appendix F Input Modules

DC Input Module

Input and Range
Configuration

The DC Input Module (Model 401016) provides DC-coupled isolation afid
scaling for four independent dc or ac voltage or current channels. Dc module
channels have a dc to 2 kHz bandwidth, but the bandwidth may be limited by
the recorder’s input filters, depending on the sample rate. Externally mounted
resistors set the input type and full scale range.

Output from the module is scaled to connect directly to the TIESIsAgs analog
input terminals. Due to impedance matching requirementsjynodule’channels
cannot be connected to more than one TESLA input chammel.

Modules can be located up to 300 meters from the recorder, Shi€lded wire (e.g.
Belden 9728 or 9730) is recommended for connectiontto theftecorder’s inputs.
The ground cable should be attached only at the régordertend.

Resistors mounted on each channels input comnectomset the channel's input
range. Up to three resistors are used, depending onthe type and level of the sig-
nal to be applied.

The input signal is applied to low or‘high range terminals, as appropriate for
the selected input range.

The following tables give resistor values‘and wiring examples for different ap-
plications. For applications that'aze not in these tables, contact ERLPhase.

All resistors must be rated forl4 watt or more, unless otherwise specified. Un-
less otherwise noted, the Rffpesistor must be rated to handle the full input volt-
age, which may require a physically larger resistor be used. This is generally
true of any application thatthas an input in excess of 50 V peak.

The resistor valuesispecified are precision values as per the E48 standard series
of resistance values infa,decade. See the section L.3 Input and Range Config-
uration for thesfull table of standard values. It is possible to use other available
values, although'range and resolution may be compromised. Always select Ry
of equal gFgreatef value to that shown, and select Rgg of equal or lesser value
to that shown.

ThegVishay CCF-2 series resistors in +1% precision, or equivalent, are recom-
mended for this application. These metal film flameproofresistors are rated for
industrial power applications at up to 2 watts dissipation and up to 350 volt
drop. Values 0f 4.99 Q to 1 MQ are available in this series - for higher values,
use'two resistors of appropriate value in series.
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Appendix F Input Modules

DC Voltage Input
Full Scale S_hunt I|_1put Fee_dback Input
(V dc) R(;swtance Resistance Resistance Imp?&a;?ce
sH (Q) RN (©) Reg (Q) (Q #10%)
Low Range +0.1 332Q 10 kQ
0.1V to200VdcFS 102 00
coococoooooo £0.5 00
@ @ £1 00 0. 10 kQ
Hﬂ HB Y +2 0Q 3kQ 10 kQ
+5 1.40 0Q 11 kQ
o +10 0Q 22 kQ
II'-TF“E R Res +20 00 47 kQ
+25 0Q 60 kQ
+50 0Q 120 kQ
+ 100 0Q 240 kQ
511kQ1W 0Q 350 kQ
825kQ 1 W 0Q 450 kQ
High Range 0Q 10.0 kQ 1.5 MQ
350 Vto 880 Vdc FS 00 3.48 kO 15Ma
SASASISISISISN AL 1M 2W 00 2MQ
@
ORI,
® H 1
Input RiN F
L 4
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Appendix F Input Modules

AC Voltage Input
Full Scal Shunt Input Feedback Input
?V m::sa)e Resistance Resistance Resistance Impedance
RsH (Q) RN (©) Reg (Q) (©Q “90%)
Low Range 0.1 0Q 10kQ
A Vto150 V F
0 to 150 Vrms FS 0.2 0a
SISISISISISISISISIS 0.5 0a
) @ 1 00 3. 10kQ
P_:,\QIB HB THY 2 0Q 19 kQ 10kQ
5 6.19 0Q 16kQ
o 10 0Q 33kQ
v R R
Input IN FB 20 0Q 66 k Q
50 0Q 160 k Q
100 0Q 320k Q
150 0Q 490k Q
(for 69 V)
High Range 200 0Q 15.4 kQ 1.5MQ
200 Vto 600 Vrms FS T
250 0Q 9.53 kQ 1.5MQ
(for 1
Sl 121 kQ 0Q 16MQ
0y W
VP4 Ravovd i il i oW | 0o roma
¢ v
Input RN Rr
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DC Current Input
(External Shunt Optional)

External
@], Shunt Rin

>
Current

Full Scal Shunt Input Feedback Full Scale
(l:n A gz)e Resistance Resistance Resistance | Voltage Drop
Rsh (©) Rin () Reg (Q) V)
1 mA to 500 mA dc FS 1 100 @ 3320 open 0.1
2 100 Q 0Q 422)kO 0.2
SISISISITlT Il L)
5 100 Q 0Q 100 kQ 0.5
@ ®
HH PR 10 100 Q 0Q 40.2 kQ 1.0
' NC“/
17 20 100 Q 00 43.3 kQ 2.0
o 25 100 Q 0Q 8.25 kQ 25
input RsH RN Res (for 4-20 mA)
OR 50 100 00 100 kQ 0.5
SASISISISISISISISIS) 100 1Q 332 Q Open 0.1
@ O
200 1Q 0Q 422 kQ 0.2
HH HHEHFHHE
\'NC/ ' NC A
500 1Q12W 0Q 100 kQ 0.5
E>|<:§ernal RN Reg
Current -
Exterral shuat with value of Rgy may be used as shown instead of Rgy on the termi-
nal block:
AC Current Input
(with External Shunt)
Fu\lll Scale Shunt Input Feedback Input
o(ut::tsc)af Resistance Resistance Resistance Impedance
+109
shunt Rsh (©) Rin () Reg (Q) (Q£10%)
041Vto1VrmsFS 0.1 0Q 1.00 MQ 10 kQ
0.2 0Q 237 kQ 10 kQ
oD DD
0.5 0Q 64.9 kQ 10 kQ
0 O
1.0 0Q 23.7kQ 10 kQ

D01721R02.30
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Appendix F Input Modules

Standard Series of
Values in a Decade

The following tables show the standard values of resistance available in a def
cade. The lower numbered series are more common and easier to obtain, while
the higher numbered series provide more resolution. In general, it is best t0 use
the lowest numbered series which provides acceptable resolution, since this

will be the easiest and least expensive to obtain.

Most often, distributors stock £2% and £5% resistors in the E24 series, 1% re-
sistors in the E96 series, and £0.1%, £0.2% and £0.5% in the E492 series.

The values are not linear, but are instead approximately equalypercentages
apart from each other. Each value is related to the next by a‘tatié"of approxi-
mately the Nth root of 10, where “N” is the series number (3,t0"192).

E24, E12, E6 and E3 Series of Resistor Values
(generally used for +2% and +5% resistors)
E24 E12 E6 E3
10 10 10 10
11
12 12
13
15 15 15
16
18 18
20
22 22 22 22
24
27 27
30
33 33 33
36
39 39
43
47 47 47 47
51
56 56
62
68 68 68
75
82 82
91

Appendix F-14

TESLA 3000 User Manual

D01721R02.30



Appendix F Input Modules

E192, E96 and E48 Series of Resistor Values
E96 generally used for +1% resistors, E192 generally used for +0.1%, +0.2% and +0.5% resistors)
E192 E96 E48 E192 E96 E48 E192 E96 E48 E192 E96 E48
100 100 100 178 178 178 316 316 316 562 562 562
101 180 320 569
102 102 182 182 324 324 576 576
104 184 328 583
105 105 105 187 187 187 332 332 332 590 590 590 !
106 189 336 597
107 107 191 191 340 340 604 60
109 193 344 612
110 110 110 196 196 196 348 348 348 619 1 19
111 198 352 626
113 113 200 200 357 357 634 3
114 203 361 642
115 115 115 205 205 205 365 365 365 649 6 649
117 208 370 6
118 118 210 210 374 374 5
120 213 379
121 121 121 215 215 215 383 383 383 681 681
123 218 388
124 124 221 221 392 392 698
126 223 397
127 127 127 226 226 226 402 402 715 715
129 229 407 23
130 130 232 232 412 412 732 732
132 234 417 741
133 133 133 237 237 237 422 750 750 750
135 240 427 759
137 137 243 243 432 768 768
138 246 437 777
140 140 140 249 442 442 787 787 787
142 252 796
143 143 255 806 806
145 258 816
147 147 147 261 464 825 825 825
149 264 835
150 150 267 845 845
152 271 856
154 154 154 274 487 866 866 866
156 2717 876
158 158 280 887 887
160 284 898
162 162 162 287 511 909 909 909
164 291 920
165 165 294 931 931
167 298 942
169 169 169 301 536 953 953 953
172 305 965
174 174 309 976 976
176 312 ._ 988
L 4
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Appendix G Recommended Spare Parts List

TESLA Model 3000 Recommended Spare Parts List

Quan"ty

TESLA Model 3000 System Unit - 36 Analog Channel

*

*

TESLA Model 3000 System Unit - 18 Analog Ch\
32 Digital Channels
te p

CT Isolation Module, four (4) current input
each
CT Isolation Modules, four (4) currenti d 1 Amp

PT Isolation Modules, three (3 tagejinputs rated 69

ing Bar, 8 inputs

Binder

USB (Personal Computer) to DB9M Serial (TESLA) Cable

DBYF Serial (Personal Computer) to DBOM (TESLA)

Part Number Part Description
106406
64 Digital Channels
107052
101754
101955
each
101756
Volts RMS (120/Root3)
102079 LEA (Low Energy Anala
inputs rated 4 Volts RMS
106243 DC Module, four (
101783 Split-core curre
101784 Split-core curre
101850 "
106791
106724
107054
107055
Cable

Modem adapter for use with 101787 Serial Cable

RS232 to RS485 Converter, Optically Isolated, DIN Rail
Mounting

102406

Power Supply for 102404, 120VAC to 12VDC, DIN Rail
Mounting

107051

RS232 Serial to Parallel Port Converter

Note: *= One of each component used
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Appendix H TESLA Handling and Dispositioro

Unpacking

To unpack a TESLA System Unit O

* open the bottom of the box

* place the box on the floor or a secure table ¢

* lift the box off of the unit leaving the TESLA and packing %ﬂ standing
intact

» remove the packing material from the TESLA \

* dispose of the packing materials and box in a mann@tent with local
waste disposal procedures and regulations. We d recycling the
box.

Long Term Storage For long term storage:

» store the TESLA system unit in origi ing container

* protect any of the components net in ‘ori from dust accumulation and
moisture

* store all components indoo tect from moisture accumulation

Final Disposition Regulations governing dispos eleétronics are rapidly being adopted and

are constantly changing. Westecommend that local electronics disposal regu-
lations be reviewed prior geydispesal of a TESLA system when it has reached
the end of it’s useful life The TRESLA system unit contains a battery that

should be dispose parately and may contain other electronic components
that are potenti ect to specific disposal instructions. Use a local elec-
tronics recycl\ familiar with local regulations.

3
O
&

L 4

D01721R02.30

TESLA 3000 User Manual Appendix H-1






Appendix | TESLA 3000 Drawings O

This appendix contains mechanical and connection drawings for the TESL;
3000.

TESLA 3000 Mechanical Overview (2) ¢
TESLA 3000 Rear Panel View

TESLA 3000 AC Input Module Connection \@
TESLA 3000 DC Input Module Connection @

Electronic versions of the drawings in both PDF and D formats are avail-
able on the TESLA 3000 CD in the Manuals dizect he PDF documents
are scaled for 11" x 17" printing for improved readability.
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