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Preface

Information in this document is subject to change without notice.
© 1998-2004 ERLPhase Power Technologies Ltd. All rights reserved.

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

This manual is part of a complete set of product documentation that includes
detailed drawings and operation. Users should evaluate the information in the
context of the complete set of product documentation and their particular
applications. ERLPhase assumes no liability for any incidental, indirect, or
consequential damages arising from the use of this documentation.

While all information presented is believed to be reliable and in accordance
with accepted engineering practices, ERLPhase makes no warranties as to the
completeness of the information.

All trademarks used in association with B-PRO, F-PRO, L-PRO, ProLogic, T-
PRO, TESLA, TESLA Control Panel, RecordGraph, RecordBase, NXCT,
NXVT, and NXVCT are trademarks of ERLPhase Corporation.

Windows® is a registered trademark of the Microsoft Corporation.
Procomm® is a registered trademark of Symantec.
HyperTerminal® is a registered trademark of Hilgraeve.

Modbus® is a registered trademark of Modicon.

Contact Information

ERLPhase Power Technologies Ltd.
Website: www.erlphase.com

Email: info@erlphase.com

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

TESLA Version Compatibility

Release Date

TESLA Firmware

Setting Version

Control Panel

2004 Oct 22 v4.0 7 v4.0
2004 Feb 17 v3.6d 7 v3.6
2004 Jan 28 v3.6¢ 7 v3.6
2003 Oct 10 v3.6b 7 v3.6
2003 Sep 09 v3.6b 7 v3.6
2003 June 23 v3.6a 7 v3.6
2003 April 17 v3.6 7 v3.6
2003 Feb 14 v3.5 6 v3.5
2002 Oct 11 v3.4 5 v3.4
2002 Apr 12 v3.3 5 v3.3
2001 Sep 10 v3.2 5 v3.2
2001May 04 v3.1 5 v3.1
2001 Feb 02 v3.0 4 v3.0
2000 Nov 06 v2.2 3 v2.3 or greater
2000 Jul 13 v2.1 3 v2.2 or greater
2000 May 30 v2.1 3 v2.1 or greater
2000 Feb 23 v2.0 2 v2.0 or greater
1999 Dec 16 v1.9 1 v1.3 or greater
1999 Nov 02 v1.8 1 v1.3 or greater
1999 Oct 18 v1.7 1 v1.3 or greater
1999 Jun 28 v1.6B 1 v1.3 or greater

Note: Newer versions of Control Panel are compatible with all older versions of TESLA

firmware.

TESLA Firmware Revision History

Release Date

Version

Change Summary

Release Date: 2008 February 08

TESLA User Manual 2000




Version Descriptions

TESLA Firmware Revision History

2004 Oct 15

v4.0

Fixed issue with missing events in records when commu-
nicating with RecordBase Server over a LAN.

Trend and recording alarm contacts now restore their
previous state after unit reboot.

Performance improvement in SCADA communication.

2004 Feb 17

v3.6d

Fixed issue with DNP Class 0 polls.

2004 Jan 28

v3.6c

Improvements to IP address handling.

Fixed issue with IRIG-B where the 'sync’ flag would not
be properly set in records under certain conditions.

2003 Sep 09

v3.6b

Fixed incorrect handling of user specified IP addresses
with leading zeros.

Improved recovery from a possible test mode deadlock
state.

Internal file system performance improvements.

2003 June 23

v3.6a

Corrected erratic behaviour on some units at startup.

2003 April 17

v3.6

Support for not connected modem/LAN notify communi-
cation modes.

Support for cross-triggering and new record notification
via LAN.

SCADA interface to fault location information.

2003 Feb 14

v3.5

Support for stop/recycle recording modes.

Support for recording alarm and record storage summary
information.

SCADA interface to record storage summary information.
SCADA interface to trend summary information.

2002 Oct 11

v3.4

Support for separate primary and secondary units.

Improved frequency resolution and frequency change
handling.

Improved phasor calculations.
Improved THD calculations for small signal levels.

2002 Apr 12

v3.3

Watts/vars values calculated from sequence functions
use all three sequence components of the defined inputs,
rather than just the positive sequence components.

2001 Sep 10

v3.2

Trigger duration recording control mode

2001 May 04

v3.1

Power factor function
Support for DC input channels
Support for 1A nominal input channels

Selection of input channel to use as the angle measure-
ment reference

2001 Feb 02

v3.0

Trend logging

Sag and swell detection

Phase angle offsets in summation channels
Increased circular event log size to 250 events

Increased maximum number of user-defined meter
groups to 10

2000 Nov 06

v2.2d

Corrects failure to capture longer swing records which
can occur under some conditions
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Version Descriptions

TESLA Firmware Revision History

2000 Sep 26

v2.2¢

Increased dial-out time-out to overcome difficulty calling
into RecordBase

2000 Sep 22

v2.2b

DNP 3 SCADA protocol

Enhancement to the Modbus SCADA protocol
Improved THD and fault location accuracy
(note: v2.2 and v2.2a were not released)

2000 Jun 09

v2.1a

Improved record extension algorithms
Fixed problem with modem auto-answer handling

2000 May 30

v2.1

Support for RecordBase (dial-out, remote cross-trigger,
automated record collection)

Support for Ethernet option

Changed Diagnostic login to Maintenance login
Implemented new unit option identification system

Fixed problem with invalid repeated external input detec-
tor triggers

Improved THD calculation some (inter-channel varia-
tions)

2000 Feb 23

v2.0

Fault location

Logic channels and triggers

Events via Modbus

Primary quantities over Modbus (metering)

1999 Dec 16

v1.9

Fixed problem of repeated triggering of low level analog
detector

1999 Nov 02

v1.8

Fixed crash associated with connecting IRIG B signal

1999 Oct 15

v1.7

User access levels & passwords

Fixes to impedance triggers and frequency trigger hyster-
esis

Minor clean-up issues

TESLA Control Panel Revision History

Release Date ControI.PaneI Change History
Version

2004 Oct 22 v4.0 Fixed incorrect start time when exporting combined
TESLA records in COMTRADE format.
RecordGraph: corrected absolute time readout for com-
bined TESLA records.
RecordGraph: Impedance View now works with COM-
TRADE files.
RecordGraph: correct trigger time now works with COM-
TRADE files.
RecordGraph: Trigger Marker now follows Time Align-
ment settings.
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Version Descriptions

TESLA Control Panel Revision History

2003 Oct 10

v3.6a

Prevent Utilities views from closing while saving
changes.

Status of High/Low speed recorders now shows
“stopped” when Accumulation Mode is set to ‘stop’ and
the recorder is full.

Corrected erroneous status bar text in the Configuration
view.

RecordGraph: fixed scaling prefix on derived channels.
RecordGraph: differential view for T-PRO v3.3 firmware
now displays the differential slope settings.
RecordGraph: fixed incorrect display of DC channel
units.

2003 April 17

v3.6

Notify operation through LAN connection is now config-
urable.

Printed SCADA points lists include fault location.

2003 Feb 14

v3.5

Displays the number of remote recordings and percent
disk space used.

Option to have circular record storage or to stop when
full, including a near-full alarm.

Fault Locator can be configured with summation current
inputs.

2002 Oct 11

v3.4

Support for new low voltage ac module.

Support for separate primary and secondary units (Con-
trol Panel and RecordGraph).

RecordGraph — B-PRO settings characteristics display in
differential view.

2002 Apr 12

v3.3

DNP over Ethernet

Additional Fault Locator functions (now 5 per channel
group)

Data storage controls - individual directory locations for
records and configuration files from each recorder to
allow shared access to data and better data backup plan-
ning.

Support for 50 Hz systems

2001 Nov 26

v3.2a

Enhanced record graphics

2001 Sep 10

v3.2

Enhanced record graphics
Trigger duration based recording mode.
Automatic on-site record printing capability

2001 May 04

v3.1

Power factor function
Support for DC input channels
Support for 1A nominal input channels

Selection of input channel to use as the angle measure-
ment reference

2001 Feb 02

v3.0

Trend logging

Sag and swell detection

Phase angle offsets in summation channels
Increased circular event log size to 250 events

Increased maximum number of user-defined meter
groups to 10

2000 Sep 19

v2.3a

Include updated setting example files

Vi
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Version Descriptions

TESLA Control Panel Revision History

2000 Sep 14

v2.3

Support for TESLA's new DNP implementation
Various fixes and minor improvements

2000 Jul 17

v2.2a

Fixed problem with output contact assignment for 18
channel recorders

2000 Jul 13

v2.2

Users RecordGraph v1.2 module (with harmonics dis-
play)

Supports 480V modules

Various fixes and minor improvements

2000 May 31

v2.1

Can configure TESLA for use with RecordBase
Online user manual help

Uses RecordGraph v1.1 module

Modbus settings report

Event list printout

2000 Feb 23

v2.0

Fault location
Logic channels and triggers
Backward compatibility support

2000 Jan 10

v1.5

Enhanced record export utility (COM-based) - transient
and swing

Enhanced graphics - primary/secondary, symmetrical
component view, vertical scale handling

Password handling improvements

Improved communications (connection cancel, progress
window, shorter timeout, etc.)

Meter cacheing
Configuration - numerous minor improvements
Other minor improvements.

1999 Dec 05

v1.44

Corrected problem with metering calculated impedance
Corrected problem with printing a configuration

Corrected problem with graphing summations with fewer
than 3 inputs

1999 Nov 24

v1.43

Corrected problem with configuration of summation
channels

1999 Oct 20

v1.41

Corrected problem access remote records

1999 Oct 18

vi4

User access levels & passwords
Improved disconnect / re-connect handling

Improved configuration screen layouts including primary/
secondary scaling.

1999 Jul 28

v1.3

TESLA User Manual Revision History

Manual
Release Date Version Change Summary
2008 Feb 08 v4.0 Rev 2 Branding to ERLPhase.
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Version Descriptions

TESLA User Manual Revision History

2004 Oct 22 v4.0 Rev 1 Update to firmware v4.0 and Control Panel v4.0.

2003 Oct 10 v3.6 Rev 3 Update to Control Panel v3.6a.
Minor improvements to Chapter 2.

2003 June 23 v3.6 Rev2 | Change the TESLA Firmware Revision History table to
reflect update to v3.6a.

2003 April 17 v3.6 Update to Control Panel v3.6.

2003 Feb 14 v3.5 Update to Control Panel v3.5.
Support for TESLA Portable (model 2000/P).

2002 Oct 11 v3.4 Update to Control Panel v3.4.

2002 Apr 12 v3.3 Update to Control Panel v3.3.

2001 Nov 26 v3.2 Rev 2 Update to include enhanced graphics.

2001 Sep 10 v3.2 Update to Control Panel v3.2.

2001 May 04 v3.1 Update to Control Panel v3.1.

2001 Feb 02 v3.0 Update to Control Panel v3.0.

2000 Sep 21 v2.3 Add DNP3 Reference
Update Modbus Functions

2000 Jul 10 v2.2 Update with new RecordGraph module instructions.

2000 May 10 v2.1 Support for RecordBase

2000 Feb 24 v2.0 Updated to match Control Panel v2.0/TESLA Firmware v2.0
Formatting and text changes

2000 Jan 06 v1.5 Updated to match Control Panel v1.5/ TESLA Firmware
Add more instructions to Record Graphing section
Added Equipment List
Added and changed some diagrams
Formatting and text changes

1999 Oct 14 vid4 Updated to match Firmware Release v1.7/Control Panel
vi.4
Added Appendix E: Windows Setup
Minor additions and corrections

1999 Jun 25 v1.3 Updated to match Firmware Release v1.6/Control Panel
v1.3

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 details of

the equipment.

The manual uses a number of conventions to denote special information:

Example

Describes

Start>Settings>Control Panel

Choose the Control Panel submenu in the Set-
tings submenu on the Start menu.

Right-click Click the right mouse button.
Recordings Menu 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.

>

Indicates further drop-down menu, click to dis-
play list.

\/

Indicates a warning.

Release Date: 2008 February 08
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1 Overview

The TESLA Disturbance Recorder (model 2000, 2000/P) is a multi-time frame
recording system for monitoring electrical power systems.

The recorder operates simultaneously in three time domains: high speed tran-
sient fault (seconds), low speed dynamic swing (minutes) and trending (con-
tinuous).

TESLA recorder provides an extensive set of triggers including rates and lev-
els, THD, sequence components, summations, watts, vars, power factor, im-
pedance and frequency.

The TESLA recorder consists of:

1 A recorder unit which is either a 19 inch 3U rack mount chassis or a portable
housing

2 Analog input isolation modules connected to station CT, PT and other sig-
nals

3 Control Panel software installed either on a laptop or desktop PC

TESLA Recorder Features

* Simultaneous operation in transient fault and dynamic swing time frames

* 5760 samples/second (96 samples/cycle) transient fault recordings produce
records from 0.2—5.0 seconds with automatic record extension up to 10.0 sec-
onds for multiple trigger conditions

* 60 samples/second (1 sample/cycle) dynamic swing recordings produce
records from 10—120 seconds with automatic record extension up to 180 sec-
onds for multiple trigger conditions

* Continuous trending process preserves operational data and detects events

* User-defined, calculated channels for summations, watts, vars, power factor,
positive, negative and zero sequence components, impedance, THD, fre-
quency, harmonics and fault locator

* 36 analog inputs (or 18 analog inputs—configuration-dependent)
* 64 external inputs (or 32 event inputs—configuration-dependent)
* 10 fault locators (or 5 fault locators — configuration dependent)

« User-configured logic function specifies logic operations on external and in-
ternal states

* 5 user-configurable output contacts (or 2 user-configurable output contacts—
configuration dependant)

* Rates and level triggering on input and calculated channels with extensive in-
dividual controls including delay, logging, record initiation and alarm contact
activation

* Element configuration format simplifies complex setups by modelling the
power system within the recorder

» User-assigned trigger priorities used to help identify critical events and
records

Release Date: 2008 February 08
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1 Overview

» Complete recorder configuration information and relevant event information
is embedded in each record

* Each analog input configured to monitor a voltage can be used to detect sags
and swells

* Record compression reducing record size, maximizing storage capacity and
minimizing transmission time

» Standard TCP/IP communication protocol used to communicate with Control
Panel and RecordBase software

* Analog input isolation modules are external and are mounted on DIN rails up
to one hundred feet from the main unit for flexible installation

* Events track all external and internal triggers

* Each recorder can have one or two channel groups (configuration dependent)
Each channel group has 18 analog and 32 external channels using a floating

point Digital Signal Processor (DSP). A separate 486 processor is used for
data storage and all communication control.

* Self-monitoring supervisory software with hardware self-checking circuit en-
sures reliable operation

* [RIG-B input with flexible configuration supports both Universal Time Code
(UTC) and local time

* SCADA (Supervisory Control and Data Acquisition Systems) protocols—
Modbus, DNP3. DNP3 over Ethernet is supported

* IEEE standards for surge withstand and RFI

TESLA Control Panel Features

* Windows-based software with intuitive user interface

* Provides separate storage space for each recorder’s records and configuration
files

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

* Record summary shows sequence of events

* Record management facilities include multiple record selection for transfer
and deletion and record renaming

* Record graphics provide a flexible multi-page interactive display and mea-
surement of all channels including calculated ones

* COMTRADE recording export facility
* Configuration facility maintains multiple configurations

* Real-time metering display shows all input and calculated quantities in user-
customizable layouts

* Point and click interface shows record summary and event list for records so
that a preliminary evaluation can be made before the record is transferred

Figure 1.1: Front View

1-2
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1 Overview

Overview of TESLA Control Panel

Offline/Online Use

TCPI/IP Protocol

Dial-Up Networking

Null Modem

TESLA Control Panel is a Windows-based software program that runs on a
desktop or laptop PC. It communicates with and manages information from
your TESLA recorders.

TESLA Control Panel can be used with or without a connection to a recorder.
When connected to a recorder, all TESLA Control Panel functions are avail-
able. When a recorder is not available, you can create/modify configuration
files and view uploaded records.

TESLA Control Panel communicates with a recorder using the TCP/IP proto-
col standard. A communications link can be established through a direct serial
cable connection, a modem or 10BaseT Ethernet.

The Windows operating system has built-in support for TCP/IP—you may
have to activate it. To use TCP/IP over a serial link, Windows uses its Remote
Access Service (RAS) and Dial-Up Networking making the serial link appear
similar to other network connections to Windows.

Windows Dial-Up Network supports modem communication. When a special
modem driver called the Null Modem is installed, you can use it for direct se-
rial connection to a TESLA recorder. The Null Modem driver is provided as
part of the TESLA Control Panel software.

Release Date: 2008 February 08
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1 Overview

Front View (model 2000)

® (@) © S
TESLA (ORecorder Functional
Disturbance Recorder /W' (O4RIGB Functional
(ORecorder Triggered
—_—
(ORecords Stored
(O+Test Mode
Olarm
Port 1
2] @
1. LEDs indicating status of recorder
2. Communication serial Port 1 for laptop computer @ @

Figure 1.1: Front View

Rear View (model 2000)

©
@

ol i h G
Output 1
External Inputs il contacts (1-4) |
—_—
| Output 1
External Inputs | Contacts (5-8)] |
[ Analog Inputs
BEEF| 3
1@ r h O
3. Port 5 for optional internal modem (RJ-11) or Ethernet connection (RJ-45)
4. External clock, IRIG-B modulated or not modulated
5. Communication port 2 for direct connect to PC or external modem
6. EIA 232 SCADA communication port 3
7. Port4 (unused)
8. Case external ground
9. 32/64 external inputs(32 inputs per channel group)

10. 4/8 output contacts (4 per channel group)
11. 18/36 analog inputs (18 per channel group) - non isolated
12. Power supply 48/125/250 Vdc, 120 Vac nominal

Figure 1.2: Rear View
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1 Overview

Front View (model 2000/P)

18 analog inputs — non isolated

32 external inputs

10BaseT ethernet port

33.6 Kbps modem port

EIA 232 communication port for direct connect to PC
External clock, IRIG-B modulated or not modulated
EIA 232 communication port for direct connect to PC or external modem
EIA 232 SCADA communication to port

. LEDs indicating status of recorder

10. LEDs indicating status of external inputs

11. 48 Vdc isolated wetting supply

. 4 output contacts

. Case external ground

. LEDs indicating status of output contacts

. Power supply 48/125/250 Vdc, 120 V ac nominal

©COoNOORWN=

Figure 1.3: Portable Front View
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1 2 3 4 5 6 7 8 9 10 " 2 13 14 15 16 17 18
Gnd Gnd
° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
= -
External Inputs {48 — 250 Vdc) Wetting Outputs
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 Supply 2
+ (48 Vdc)
6 % & 4§ § & §p & f @ @& o§o@& f @ 4 *
=
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Modem i
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Alarm - Must Be
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ERL M.puake TESLCA ffortaple 48 - 240 vde Gnd
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1 Overview

Physical Mounting

Power Supply

Case Grounding

48 Vdc Wetting
Supply

The recorder is 3 rack units or 5.25 inches high and approximately 12 inches
deep. The standard recorder is designed for a 19-inch rack. For a complete me-
chanical drawing see “TESLA Mechanical Drawing” in Appendix F.

To install the recorder you need the following:
* 19 inch rack

e 4 -#10 screws

ERLPhase recorders come with a wide range power supply. The nominal op-
erating range is 48-250 Vdc, 120 Vac, 50/60 Hz. To protect against possible
short circuit in the supply use an inline fuse or circuit breaker with a 5 A rating.
Make the chassis ground connection to ensure proper operation and safety.

There are no power switches on the TESLA rack mount. When power is ap-
plied, the recorder starts its initialization process and takes about 40 seconds to
complete showing the green Recorder Functional LED.

A power switch on the TESLA portable is used to select a dc or ac power sup-
ply source and turn off the power supply.

WARNING!

To ensure safety and proper operation you must connect the record-
er to the station ground using the rear grounding terminal on the re-
corder.

Ground the recorder even when testing.

Do not rely on the rack mounting screws to provide case grounding.

You must ground the recorder to station ground using the case-grounding ter-
minal at the back of the recorder (see Figure 1.2: Rear View).

TESLA Portable (model 2000/P) has a dc wetting supply capable of turning on
one or all 32 external inputs. The power switch controls the wetting supply and
must be turned on before the wetting supply becomes operational. To protect
against possible short circuits the output is fused with a user-serviceable 1/4 A,
125 Vdc fuse located on the front panel.

1-6
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2 TESLA Control Panel Setup

PC System Requirements

Install TESLA Control Panel software on a standard desktop or laptop PC run-
ning Windows 95, 98, ME, NT 4.0, 2000 and XP.

Hardware The minimum hardware requirements are:
* Any 486 or greater processor
* 64 MB of available RAM
50-75 MB of available hard-disk space (60 MB recommended)
* VGA monitor
CD-ROM drive
* A modem and/or serial communication port and/or LAN card

Operating System The following software must be installed and functional prior to installing
TESLA Control Panel:

» Microsoft Windows 95, 98, ME, NT 4.0, 2000 or XP.
* Windows Dial-up Networking
* Windows TCP/IP protocol

Installing TESLA Control Panel

Basic Steps Instructions for installing TESLA Control Panel and configuring Windows for
its use are covered in the following sections.

The basic steps are:

1 Setup Windows’ Dial-Up Networking and TCP/IP, if not previously ena-
bled.

2 Install TESLA Control Panel.
3 Install the Null Modem driver.

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

Release Date: 2008 February 08 TESLA User Manual 2000 2-1



2 TESLA Control Panel Setup

Configuring Windows

Setting Up
Windows’ Dial-Up
Networking and

Windows 95/98
Setup

TESLA Control Panel software uses the Windows’ Dial-Up Networking and
the TCP/IP communication protocol. These functions must be enabled on your
PC to run TESLA Control Panel. This section helps you check and enable these
functions if required. Separate instructions are provided for Windows 95/98,

2000, NT and XP.

Programs

Step a - My Computer >
Control Panel>Add/Remove

My Computer

| Hle Edt View Go Favortps g ‘ "
PR e »)
Btk Forar Up  MapDiNg Disconmect
Address [ B My Computer |£2 Control Panel
Links &7 Best of tha'Web &) Chdnnel G | B2 Edt Xgn G0 Faveres  Hep E
. Lo o= %
‘ﬁ i Bac i Up  MapDive Dscomest|  Cut
e T @C - Addess 3 Corlrol Pane! =l
9
- prelck £ " Links ] Best of the Web @Qamel Guide @] Customize Lirks @] Fres HotMail  **
= = % @ Step c - Select Details, check
dcewbliy AddNen  sdvmemove CseesedDi@l-Up Networking, OK and
DOR on Dyon  INSTALLSon| | Oplions | Hadwme  Frogams  Manager§ OK .
NT_SERV.. CAPT2IC. 'NT_SERV = o again.
Step b - Select tab Windows E"E' ;
ey FRAFa 70 4ot s companent, select the check bas, of click to clear i f you
Setup, then Communications | pare denl wani the componert. & shaded box means thal only part of
T o the companent will be instaled, To e what's nchided in a
Add/Remove Programs Properties 7 @ companent, click Details.
Install/Uninstall Windaws Setup |g‘aytupg‘sk| oard Mal  Components
] (521 Dial-Up ATh Support 0.0M8 4
To add of remove & companent, select or clear the check bor If £ DialUp Networking 12 ME
the check be i shaded, anly part f the componert wil be -
installed. Ta see what's included in a companent, click Detail. % (] [zl Dial-Up Server 00ME J
Components: Data  Passwords 84 Direct Cable Connection 05MB
[ElAccessiviy DaMe | [ [P S Hype T erminal LELCR|
[ hocessares 18348 .,., Space used by installed components EB.2MB
dress Book 1.5 HE . oD
atone ional 58P | Space avaiable on disk 781.5MB
R Deskion Themes F1.7MB | | fings  Configuratio

Space used by installed components: E32MB
Spacs recuied 0.0ME
Space avalable on dik: 781 5MB

Descript

fetls)

Includes accessories to help you sonnect to other computers

and online services.

5 of 8 components selected

Detaib.

Have Disk.

Cancel Al

Figure 2.1: Windows 95/98 Setup

&

o
Provides a connection to other computers via @ modem

Wi

1 Determine if your computer has Dial-Up Networking installed by double-
clicking the My Computer icon and looking for a folder called Dial-Up Net-
working. If it is not there, complete the following steps to install it:

a Double-click My Computer>Control Panel>Add/Remove Pro-

grams.

b Select the Windows Setup tab: highlight Communications.
¢ Select Details and check mark Dial-Up Networking.
d Select OK, then OK again (insert your Win 95/98 CD-ROM if

prompted).

e Select Yes when prompted to restart.

TESLA User Manual 2000
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2 TESLA Control Panel Setup

2 Double-click the My Computer>Control Panel>Network icon.

Step 2 - My Computer >
Control Panel>Network Icon

B My Computer

Fie Edi View Go Favoids
€« 5 i
Back Forerd 3

#dhess 12 My Computer €1 Control Panc|

| Links 4] Bestof the Web ] Channel || Hle Edt Vied\Go

Favoiites  Help

« . > o = ¥
‘ﬁ = = BEch Folierd Up  MapDrive Discorrect|  Cul
- Address ||§| Control Panel |

5 Flopey (i)

Links &]Best of the web atham\‘ uide @] Customize Links @] Fres Hotail 2

%%%% Bl A

ccerabiiy  AddNew  Add/Remove CaereSwan  Date/Tine  Deskiop
ns

DORS on Dgon INS aduare  Frograms  Manager hemes
NT_SERY. BPTZIC T

5 a 4 4 G

% Display Find Fast Forts Game Intemet

Controllers Tiax Opiions

COMMOMN on Printers Cortrol Panel

NT_SERY... s [ . @ %
Network 2]

Mouze Mulimedia  Network

Configuration | dentiication | Access Conrel |

£ 3] reat
‘ .: =
2 The following network components are installed = = =
Clien For Microsolt Notworks Select Network Component Type

Bi8) Dial-Lip Adapter

S5 Intel 21140 based 104100 mpbs Ethemnet Co
B3 Internet Connection Sharing

[4 Intemet Connection Sharing [protocal) -» Dia

Click the type of netwark companent you want to instalt

Add

Cancel

Add... FEmpE

A network adapter is 3 hardware device that physically
connects pour computer o a netiork.

Primary Mefwork Logon:
Y 09 Select Network adapters [x]

IE\ient for HicrosafiMetworks

Click the Network adapter that matches pour hardware, and then click 0K If
you have an installation disk for this device, click Have Disk.

Step a - Select Add
Highlight Adapter,
Select Add and OK S = icroot e ouer ATH Adspter

Manutacturers: Hetwark Adapters:

Mitron 4 B Microsoft Vitual Private Networking Adapter
National Datacomm

lfi National Sem\mndu:_t}n'wll
[ Step b - Highlight Microsoft, Have Dk
then Dial-Up Adapter and OK.

oK I Cancel

Figure 2.2: Verify Dial-Up Adapter

3 Verify that Dial-Up Adapter is in the list of installed components. If not:

a Select Add, highlight Adapter and select Add again.

b Highlight Microsoft, then highlight Dial-Up Adapter and select OK.
4 In the Network Control Panel screen, verify that TCP/IP is installed (TCP/

IP>Dial-Up Adapter is in the list of installed components).

If not:
a Select Add, highlight Protocol and select on Add again.
b Highlight Microsoft, then highlight TCP/IP and select OK.
¢ Select OK (insert your Win 95/98 CD-ROM if prompted).
d Select Yes when prompted to restart.
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2 TESLA Control Panel Setup

Windows NT 4.0 1 Determine if your computer has Dial-Up Networking installed by double-
Setup clicking the My Computer icon and looking for a folder called Dial-Up Net-
working. If it is not there, complete the following steps to install it:

a Select Start>Programs>Accessories>Dial-Up Networking.
b Select Install.

¢ When prompted, type the location of the Windows NT 4.0 installa-
tion files. If you are directing the install process to an NT Worksta-
tion, select the installation Windows NT CD-ROM and browse to
the “I386” directory.

d After the installation select Continue, and restart when prompted.

NB. If you were not prompted to install, Dial-Up Networking has already been
installed.

2 Double-click the My Computer>Control Panel>Network icon.

3 Select the Protocol tab. If TCP/IP does not appear in the Network Protocols
list then:

a Select Add.
b Double-click the TCP/IP protocol.
¢ Enter the path to the Windows NT CD-ROM, then select OK.

\éVi [Idows 2000/XP Dial-up networking is always installed in Windows 2000/XP.
etup

Installing TESLA Control Panel Software from CD-ROM

Insert the TESLA CD-ROM in your drive.

2 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 (usu-
ally D drive).

3 To install TESLA Control Panel software on your computer, select the TES-
LA Disturbance Recorder icon, then the Install TESLA Control Panel.

4 The Control Panel installation program starts automatically, but may take
a few minutes.

5 During installation a prompt appears asking whether your TESLA recorders
are 50 Hz or 60 Hz units. For proper operation it is important to select the
correct one. If you need to change this in the future, install TESLA Control
Panel again.

6 When the installation is complete, a TESLA Control Panel icon is placed on
your desktop. Use the icon to launch Control Panel.

If you prefer, the icon can be deleted and you can start Control Panel
through Windows Start menu (Start>Programs>NxtPhase/TESLA Control
Panel).
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2 TESLA Control Panel Setup

Installing Null Modem Driver Software

A virtual software modem called a “Null Modem” must be set up for direct se-
rial cable communication with the recorder. A Null Modem driver is provided

Null Modem Driver
Installation
(Windows XP)

with the TESLA installation CD-ROM.

This section provides step by step instructions on how to install the Null Mo-

dem driver.

1 Start Windows Control Panel by going to Start>Control Panel.

2 Double-click the Phone and Modem Options icon.

3 Select the Modems tab. Select Add to open the Add Hardware Wizard.

4 Select Don't detect my modem, [ will select it from a list, then select the Next

button.

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

€) D Psac [ roders | [F]-

D W P & W

Options

See Also
letwork. Phone and

Dialing Rules | Modems | Advanced
pnnections Modem ...

4 Windows Update
@) Help and Support

The following modems are installed:
mw Add Hardware Wizard

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

Windows will now 1 to detect your modem, Before
continting, 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

Click Next when you are ready to continue.

[V Don't detect my modem; | will select it from a fist:

<Back Next> Cancel

Control Panel v Go

2
&

1 will select it from a list.
Select Next.

Step 4 - Select Don't detect my modem;

Figure 2.3: Null Modem Driver Installation

5 Select the Have Disk button, select Browse. To find the file go to ¢:\Pro-
gram Files\NxtPhase\TESLA Control Panel\Null _mdm.inf. Select OK. This
is the default location for TESLA Control Panel. If you selected a different

location to install TESLA Control Panel, you will find the Null Modem

driver (null_mdm.inf) in that directory.
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2 TESLA Control Panel Setup

rom Disk

Insert the manufacturer's installation disk, and then
\5 make sure that the carect diive is selected below.
Copy manufacturer's files from:
[an v [ Browse..
0 RIX]
Look in: | (£ NitPhase ¥ 02 > @E
Cidata
Z (IRecordBase View
MyRecent ) TESLA Control Panel
Documents
Desktop
My Documents
9
L
My Computer |
File name: Null_mdrm.inf vl [ open ]
- g
-

Figure 2.4: Browse for Null_mdm.inf

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
it.

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

Dialing Rules | “Modems | Advanced

The following modems are installed:

Add Hardware Wizard

Dialing Rules | Modems | Advanced|

The following modems are installed:

Add Hardware Wizard

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

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

On which ports do you want to install it?

" Allports isk...
@ Selected potts

COM1
CcoM2

incel

[<Back ] ne [_Cancel ]

Figure 2.6: Select Serial Port

You will get a message stating “Digital Signature Not Found” and asking
“Do you want to continue the installation?” Select Continue Anyway to con-
tinue.
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2 TESLA Control Panel Setup

Null Modem Driver
Installation
(Windows 2000)

You will get a message saying, “Your modem has been set up successful-

99

ly”.

8 Select Finish and close the Phone and Modem Options and Control Panel

dialog boxes.

1 Start Windows Control Panel by going to the Start>Settings>Control Pan-

el
Double-click the Phone and Modem Options icon.

3 Select the Modems tab. Select Add to open the Add/Remove Hardware Wiz-

ard.

4 Select Don't detect my modem; [ will select it from a list, then select the Next

button.

Step 1 - Start>Settings>Control Panel.

Step 2 - Double-click Modems icon.
[E3 Control Pant i [=] 3]
proone andvioda 21 [ = ]
= e X 7
Dialing Rule Modems | Adve d

ialing Rules anced | Filles
@ The following modems are installed: :"

Internet  Keybjoard

Modem | Atached To | Options
-
Network Phone and
and Dial-... Modem ...
Add/Remove Hardware Wizard B
Install New Modem
Do you want Windows to detect your modem? Sy
‘\ Windows will now try to detectyour modem. Before continuing,
g 1. Ifth d attached tc
@ modem s attached o your
Step 3 - Add —1 computer, maks surs itis turned on,
2. Quitany programs that may be using
Add, the modem.

Click Nextwhen you re ready to continue

I¥ Don'tdetect my modem: | will selectitfrom a list

<Back Next> concel |

Step 4 - Select Don't detect my modem;
I will select it from a list.
Select Next.

Figure 2.7: Null Modem Driver Installation

5 Select the Have Disk button, select Browse. To find the file go to c:\Pro-
gram Files\NxtPhase\TESLA Control Panel\Null _mdm.inf. Select OK. This
is the default location for TESLA Control Panel. If you selected a different
location to install TESLA Control Panel, you will find the Null Modem
driver (null_mdm.inf) in that directory.
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2 TESLA Control Panel Setup

Install From bisk x|
R D S M (0 e ok
| selectad, snd then click 0K
Cancel
Copy manufacturer's files fram
[ar | Browse
Locate File . ]|
Lookin: |3 NxPhase =] +®EcE-

[Ddata
|IRecordBase View
|23 TESLA Control Panel

open |
Cancel

File name [Nut_mcimng

L L

Files oftype: [setup intormation (*infy

Figure 2.8: Browse for Null_mdm.inf

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
it.

7 Select the serial port you wish to use. You are setting up a serial port to be
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 N
Select the pori(s) youwant to install the modem an

You have selected the following modem:
Generic Null Modem -v2.1 - 200303 25

N
Onwhich parts do you wantta install it?
© All ports

' Selected ports

COM2

<Back I MNext > I Cancel
Figure 2.9: Select Serial Port

You may get a message stating “Digital Signature Not Found” and asking
“Do you want to continue the installation?”” Select Continue Anyway to
continue.
You will get a message saying, “Your modem has been set up successful-
ly”.

8 Select Finish to close the Add/Remove Hardware Wizard and close the
Phone and Modem Options and Control Panel dialog boxes.
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2 TESLA Control Panel Setup

Null Modem Driver 1 Start Windows Control Panel by going to the Start>Settings>Control Pan-
Installation el

(Windows NT) . _
Double-click the Modems icon.

3 Select Add to open the Install New Modem dialog box.

4 Select Don't detect my modem; [ will select it from a list, then select the Next
button.

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

Modems Properties 2 x]

General |

The following modems are set up on this computer: h‘:ﬂg

Modem Attached Ta
-2 Generic Null Modem - v2.1 - 200303 25 COM1

Step 3 - Add Keyboard Modems
Add.. I BRemove | Praperties | $ éjﬂ

Install New Modem ks

Devices

|»

=
2
2
&
@
=
=
3
3
=3
&

Windows NT will now try ta detect your modem. Before
continuing, you should: E

| |
3 i
m %
o
7
=}
£
g
o

1. If the modem is attached to your

computer, make sure itis tumed on. ds System  Tape Devices
2. Quit any programs that may be using the
e L
_ Click Nest when you are ready to continue. |
4

IV Dot detect my modem: T wi

ook [ mes | concel |

T

Step 4 - Select Don't detect my modem;
I will select it from a list.
Select Next.

Figure 2.10: Null Modem Driver Installation

5 Select the Have Disk button, select Browse. To find the file go to ¢:\Pro-
gram Files\NxtPhase\TESLA Control Panel\Null _mdm.inf. Select OK. This
is the default location for TESLA Control Panel. If you selected a different
location to install TESLA Control Panel, you will find the Null Modem
driver (null_mdm.inf) in that directory.
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2 TESLA Control Panel Setup

Install From Disk %]

Insert the manufacturer's installation disk into the drive: oK |
= selected, and then click OK.

Cancel |

LCopy manufacturer's files from:

IA;\ j Browse. . I

Locate File EHE
——  Lookijn: IﬁNxtPhase j gl =

| RecordBase View
1 TESLA Contral Panel

File name: INuII_mdm Open I
Files of type: I’Setup Information [*.inf] j Cancel |

Figure 2.11: Browse for Null_mdm.inf

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
it.

7 Select the serial port you wish to use. You are setting up a serial port to be
used for a direct cable connection to a TESLA. Typically COM1 or COM2
are available on a PC for this purpose. Select Next. You will get a message
saying, “Your modem has been set up successfully”.

Install New Modem

‘t'ou have selected the following modem:
IGeneric Mull bodem - +2.1 - 2003 03 25

On which ports do vou want ta install it?
Al ports
% Selected ports

< Back I Mest» I Cancel

Figure 2.12: Select Serial Port

8 Select Finish to close the Install New Modem dialog box and close the Mo-
dems and Control Panel dialog boxes.
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2 TESLA Control Panel Setup

Null Modem Driver
Installation
(Windows 95/98)

1 Start Windows Control Panel by going to the Start>Settings>Control Pan-
el.

Double-click the Modems icon.
3 Select Add to open the Install New Modem dialog box.

4 Select Don't detect my modem, [ will select it from a list, then select the Next
button.

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

Accessibiliyy
Options

Display

Moderns

Step 4 - Select Don't detect my modem;
1 will select it from a list.

Select Next.

Figure 2.13: Null Modem Driver Installation

5 Select the Have Disk button, select Browse. To find the file go to ¢:\Pro-
gram Files\NxtPhase\TESLA Control Panel\Null mdm.inf- Select OK. This
is the default location for TESLA Control Panel. If you selected a different
location to install TESLA Control Panel, you will find the Null Modem
driver (null_mdm.inf) in that directory.
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2 TESLA Control Panel Setup

Install From Disk il
g Inser the manufacturer's installation disk inta the oK.
drive selected, and then click OK.
Cancel

Copy manufacturer's files from:

IA:\ LI Browse...
E Oren EHE
onT File name: Eolders:
2@y [*.inf CA\Program FilesiMdPhase

Cancel
= [ o |
4 Program Files

MNetwork...

[ data
(11 RecordBase View
(13 TESLA Control Panel

[ |
Drives
[Scwitse ]

Figure 2.14: Browse for Null_mdm.inf

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.

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

Install New Modem

“You hawve selected the following modem:

Communications Port (COMT)
Communications Port (COM2)

IGenem:NulI Modem-v2.1-2003 03 25

Selectthe portto use with this modem:

< Back | Mext > | Cancel

Figure 2.15: Select Serial Port

In Windows 98 you may get a message saying “The file Null mdm.cat can-
not be found”. Select the Skip File button. You will get a message saying,

“Your modem has been set up successfully”.

8 Select Finish to close the Install New Modem dialog box and close the Mo-
dems and Control Panel dialog boxes.
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2 TESLA Control Panel Setup

Dial-up Network Connections (DUN)

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

Windows 95/98

Windows 95/98
APT_SERIAL Dial-
Up Network

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

* 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.

To set up APT SERIAL Dial-Up Networking:
1

Double-click the My Computer icon on your desktop, then double-click the
Dial-Up Networking icon.

Double-click the Make New Connection icon.

Change the name “My Connection” to APT_SERIAL. The name must be
exactly APT _SERIAL.

Choose Generic NULL Modem under Select a device and select Next.

Step 1 - Double-click My Computer|
and Dial-Up Networking

= My Computer [_[O]
| Fle Edt Wiew Go Fovoites  Help S 7 Double-cick
(5] - Double-clicl
« = [ B = p c )
ol Forward Up  MapDite Disconnect || Make New Connection.

Addhess [ ] My Computer
J Links @ Best of the wWeb @ Channel Guide Eﬂ Customnize Link:

B2 Dial-Up Networking [E[=] E3
| Ele Edt view G|

H =2 = Q? %j - - —
|
|

WFoppyd] () bz} I - .

Cic
BPT21C Hachk barward

Address I Dial-Up Networkingj
Link &1 Eest of the Web e

2 2 2 2 =

DOR% on D3 on INSTALLS on E$|on ENGINE
WT_SERY. BPT21C WT_SERW. APT21CD' (1) ‘WT_SEF

2 @ @ 8 B

COMMOM an Printers
NT_SERV..

g B

4

Tvpe a name for the computer vou are disling Lo BN EURRGTT T Y
|APT_SEF\IALI

Type the phone number For the computer pou want to call

Area code: Telephane number:
Select a device:
o |EZE R
Generic Null Modemn
i Country or region cods:
i G [Canada 1] =l

Step 3 - Change name to APT_SERIAL.
Step 4 - Choose Generic Null Modem.

T <

< Back

Step 5 - Select Area Code, Country Code
and enter 1 as Phone Number.
Step 6 - Select Next and Finish.

< Back I Mext > I

Caneel |

Figure 2.16: Windows 95/98 APT_SERIAL Dial-Up Network Connection
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2 TESLA Control Panel Setup

5 Select the proper Area Code and Country Code from the list, and enter 1 as
the Phone Number.

6 Select Next, then Finish.

You should see the APT_SERIAL icon or text in Dial-Up Networking dia-
log box.

Ea Dial-Up Networking M=l
| Fle Edt View Go Favoites
G = i i
Back Eansard Up
J Address I Dial-Up Metwarking j

Connection

Figure 2.17: Windows 95/98 Dial-Up Networking showing the new APT_SERIAL con-
nection

Select APT SERIAL icon, right-click to select Properties.

8 Select on the Server Types tab and set the Server Type settings. For Type of
Dial-Up Server select PPP, Internet, Windows NT Server, Windows 98. If
necessary, click the downward arrow to select Type of Dial-Up Server.
Older versions of Windows have a Server Type button rather than a tab.

Not all versions will have the Multilink tab; it is not necessary. Use the Ad-
vanced option settings and Allowed network protocols as shown in Figure
2.18: Windows 95/98 Server Type Settings.

APT_SERIAL [7]x]

General  Server Types I Gcliphngl Mulli\inkl

Type of Diaklp Server:

IPF'F': Internet, Windows NT Server, Windows 38 j

—Advanced optiohs:

I™ Logon to network

™ Enable sofhware compression
™ Require encrypted password
™ FRequire data enciyption

I~ Becord a log file for thiz connection

i~ Allowed network, protocals:
[~ MetBELI
I IF4¢/5FX Compatible

¥ TICRARP TCE/IP Settings..

Cancel |
Figure 2.18: Windows 95/98 Server Type Settings

9 The default TCP/IP Settings should be used. “Server assigned IP address,”
“Server assigned name server address,” “Use IP header compression,” and
“Use default gateway on remote network™ should be selected. Select OK.
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2 TESLA Control Panel Setup

10 Select on the Scripting tab and set the Scripting settings. Use the Browse
button to find the file tesla.scp in c:\Program Files\Accessories. Select

APT_SERIAL
Genela\] Server Types  Sefipting IMthI\nk]
Script file
File name:
Edit Browse
[T Step through script
[V Start terrminal screen minimized

Figure 2.19: Windows 95/98 Scripting Type Settings

11 On some versions of Windows, this dialog box looks for script files in oth-
er directories. To handle this, copy the tesla.scp file from c:\Program
Files\Accessories to the required location.

12 Select OK to complete the installation of the APT SERIAL Dial-Up Net-
working connection.

13 In the Windows Control Panel (Start>Settings>Control Panel), double-
click to choose Modems.

14 With Generic Null Modem highlighted, select Properties to view the Ge-
neric Null Modem Properties dialog box and set the baud rate to 38,400.
Select OK.

15 This sets up the baud rate for the null modem. The baud rate can be set at
rates up to 115,200; 38,400 is the default baud rate of the recorder’s front
panel. If you wish to change baud rates in the future, both the baud rate
specified here and that set on the recorder must be changed (see “Commu-
nication Port Settings” on page 5-3).

16 Select Close to close the Modems Properties dialog box.
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Generic Null Modem Properties HE

General 1 Connection |

Generic Null Modem

/ ‘
Maximum speed
38400 -
-
Cancel
Figure 2.20: Windows 95/98 Generic Null Modem Properties
Windows 95/98 Repeat the previous steps 1 to 14 to set up APT_MODEM Dial-up Networking
APT_MODEM Dial- (see “Windows 95/98 APT SERIAL Dial-Up Network™ on page 2-13) except
Up Network 7 -
do the following:

* Use the name APT_MODEM instead of APT SERIAL

* You may wish to set a higher baud rate in Step 14. When a modem is used,
this setting only determines the speed of communication between your PC
and the modem.

* Select the particular modem installed on your PC when setting up
APT _MODEM.
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Windows NT

Windows NT To set up APT_SERIAL Dial-Up Networking:

APT_SERIAL Dial- . . .

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

2 When the Dial-up Networking dialog box appears, click New.

Mew Phonebook Entry Wizard

Dial-Up Metworking connects you ta remaote netwarks
uzing your modem, |SDM, or other WAN adapter. Thiz
wizard helps you create a phonebook, entiy that stores
the zettings needed to connect to a particular remote
nehwark.

Mame the new phonebook. entry:

|&PT_SERIAL

™ | know all about phonebook entries and
would rather edit the properties directiy

< Back I et > I Caticel

Figure 2.21: Windows NT New Phonebook Entry

3 Edit the Name the Phonebook Entry to APT_SERIAL. The name must be
exactly APT _SERIAL. Click Next.

4 Select “I am calling the Internet” as the server. Click Next.

™ Send my plain test password if that's the anly way
ta cannect.

[T The nonWindows MT server | am calling expects
me to lppe login information after connecting, or to
know TCPAP addrezzes before dialing.

< Back I Mext > I Cancel

Figure 2.22: Windows NT Server
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5 Enter 1 as the phone number and click Next.

Phone Number

Enter the phone number of the dialup server pou are
calling.  Alternate phone numberz, if any, are dialed
automatically if the primary phone number cannot be
reached. They may alzo be uzed ta zet different
nurnbers on individual mulbi-inked 150M lines.

Phone number;

[1

Alternates. .. |

I Use Telephony dialing properties

< Back I Mest » I Cancel

Figure 2.23: Windows NT Phone Number

6 Select Finish when complete.

7 In the Dial-up Networking dialog box, select APT _SERIAL Phonebook en-
try and select More> Edit Entry and Modem properties.

&£l Dial-Up Metworking

Phonebook. entmy to dial:
[4PT_sERIAL =

. nd rodern properties. .
Phone rumber preview: Clone entry and modem properties. .
I 1 Delete entry...

Create shartout ba entry...

Dialing fram: .
el Manitar status..

INew Location i o
Operator aszisted or manual dialing

IJzer preferences...
Logon preferences. ..

Help
Dial I LCloze I

Figure 2.24: Windows NT Dial-up Networking - Edit entry and modem properties

8 In the Edit Phonebook entry window select the Com Port to connect the re-
corder. Select Configure and set the initial speed to 38,400 bps. Select OK.

This sets up the baud rate for the null modem. The baud rate can be set at
rates up to 115,200; 38,400 is the default baud rate of the recorder’s front
panel. If you wish to change baud rates in the future, both the baud rate
specified here and that set on the recorder must be changed (see “Commu-
nication Port Settings” on page 5-3).
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Modem Configuration EE

Genenc Mull Modem [COMZ)

Initial speed [bpz):

Hardware Features
¥ Enable hardware flaw control
¥ Enable modem eror control

¥ Enable modern compression

[ Disable modem speaker

QK. I Cancel |

Figure 2.25: Windows NT Modem Configuration

9 Select the Script tab, select Run this script and select tesla.scp and OK.

Edit Phonebook Entry EHE

B azic I Server Script | Security I w2n I

—dfter dialing [login)
™ Mane
™ Pop up a teminal window
= Run thiz zcrpt:
T M T Swsterm d2hrashtesla. s j

Edit zcript... Befresh list |

Befare dialing... |

(0] I Cancel |

Figure 2.26: Windows NT Edit Phonebook Entry

10 Select Close to finish setting up APT SERIAL.

Windows NT Repeat the previous steps 1 to 10 to setup APT_MODEM Dial-up Networking
ﬁ:-ll-\]'e“fv?gEM Dial- (see “Windows NT APT SERIAL Dial-Up Network” on page 2-17) except:

* Use the name APT_MODEM instead of APT SERIAL

* You may wish to set a higher baud rate in Step 8. When a modem is used,
this setting only determines the speed of communication between your PC
and the modem.
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Windows 2000

Windows 2000
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.
Network Connection Wizard
Metwork Connection Type
You can choose the bupe of netwark contiection you want to create, bazed on
waur network configuration and your networking needs.

' Dial-up to private network:
Connect using my phone line [modem or 1S0M].

" Dial-up to the Internet
Conmect to the Internet uzing mip phone line [modem or 1SD].

" Connect to a private network through the Internet
Create afirtual Private Metwork [VPM] connection or tunnel’ through 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 using my zerial, parallel, or infrared port.

< Back | Mest > | Cancel

Figure 2.27: Windows 2000 Network Connection Type

4 Select the Modem-Generic Null Modem for the comm port that you wish to
use for direct serial connection to the TESLA Recorder; uncheck all other
check boxes; and click Next.

Network Connection Wizard

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

You have mare than one dial-up device on your computer.

Select the devices ta uge in this connection;
& Modem - Generic Null Modem ([COM2)

[0 228 Modem - U.S. Robatics 58K Fax PCI #2 [COM4)
D@ todem - U.5. Robotics 58K Fax PCI [COM3)

< Back I Mest > Cancel
Figure 2.28: Windows 2000 Select a Device
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5 When prompted for a phone number, enter 1 and click Next.
6 For Connection Availability select For all users and click Next.

ou may make this connection available to all users, or kesp it only for your own use. &
connection stared in wour profile will not be available unless pou are logged on.

Network Connection Wizard

Connection Availability
“You may make the new connection available to all users, of just pourself

Create this connection:
@ For al ugers

 Only for myself

< Back I Next I
Figure 2.29: Windows 2000 Connection Availability

Cancel |

7 When the Completing the Network Connection Wizard dialog box appears,
replace the name “Dial-up Connection” with APT_SERIAL. The name
must be exactly APT SERIAL. Click Finish.

Network Connection Wizard

Completing the Network
Connection Wizard

Tvpe the name you want ko use for this connection:

IAPT,SEFHA\J

To create this connection and save it in the
Metwark and Dialup Connections Folder, click.
Finish.

To edit this connection in the: Network and Dial-up
Connections folder, select it, click File, and then click
Properties.

[ Add & shorteut to my desktop

< Back I Finish I
Figure 2.30: Windows 2000 Completing the Network Connection Availability

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

box.

Connect APT_SERIAL

Uszer name: ||

Pazsword: I

[ Save password

Diat |1

=

Cancel | F'rgpertiesl

Help

Figure 2.31: Windows 2000 Connect APT_SERIAL

9 In Network and Dial-up Connections>APT SERIAL, right-click to bring

up the Properties dialog box.

APT_SERIAL HE
Gereral |Dptions| Securityl Nelworkingl Sharingl
Connect using:
& Null Modem [COMZ] Ar

1 235 Modem - U.5. Ricbotics 56K Faw PC] (COM3)
1428 Modem - L5, Robatics BEK Fau PC1 42 [COM4) il

K| 3|
Canfigure...

¥ Al devices call the same numbers

i~ Phone rumber
A cades Bhone number:
=1

Bour/edon cote

lemates

Modem Configuration

&"} Generic Mull Modem (COM2]

™ Use dialing ules

Marimum speed (bps]:

¥ Show icon in taskbar when  Modem protocel

1~ Hardware

[2]x]

[ Enable hardware flow cantral
I~ Engble madem error conirol

I~ Enable mgdem compression

I~ Showteiminal window

e =
Ed: Brgise
I Enable moder spesker

Figure 2.32: 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. Select OK.
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This sets up the baud rate for the null modem. The baud rate can be set at
rates up to 115,200; 38,400 is the default baud rate of the recorder’s front
panel. If you wish to change baud rates in the future, both the baud rate
specified here and that set on the recorder must be changed (see “Commu-
nication Port Settings” on page 5-3).

11 Select the Options tab of Figure 2.32: Windows 2000 Select Modem.

LPT_SERIAL Properties

General  Options I Securityi Netwnrking! Sharingl

1~ Dialing options

¥ Dizplay progress whils connecting

[ Erompt for name and password, certificate, etc.
[ Include Windows logorn domain
[ Prompt for phone number

Figure 2.33: Windows 2000 Options

12 Select the Security tab, check the Run Script box; in the Run Script list se-
lect the file tesla.scp.

APT_SERIAL Properties H I

Generall Options ~ Security I Networkingl Sharingl

— Security option:
i Typical recommended sethngs

Walidate my identity as follows:

!Allow unzecured pazsword _'_i

™| Eutomatically use my windowe logor rame ard
it ord [ard domairif &

I™ | Requite data encrption (disconnect it none]

' #dvanced [custom settings]

Using these sethngs reguires a Knowledge

+ = Settings
af rity protocals:

 Interactive logon and scripting
[ Show terminal window

¥ Bun script:

Edit... I Browse.. |

(]9 I Cancel I

Figure 2.34: Windows 2000 Security
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13 Select the Networking tab.

APT_SERIAL Properties HE I

Generall Dptionsl Securty  MNebworking i Sharingl

Type of dial-up zerver | am calling:

Settings |

Lomponents checked are uzed by thiz connection:
Y Internet Protocal [TCRAP]

[ 42 File and Printer Sharing for Microsoft Netwarks
[0 = Cliertt for Microsoft Metworks

Install... Uninztall Froperties

— Description

Tranzmission Contral Protocold/|nternet Protocal. The default
wide area network. pratocol that provides communication
acioss diverse interconnected networks.

ok I Cancel |

Figure 2.35: Windows 2000 Networking

14 Select the Sharing tab.

APT_SERIAL Properties 7] |

Generall Dptionsl Securityl Metworking  Sharing I

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

— Shared access

Local network, operation may be momentarily disrupted.

™ Enable Internet Cornection Sharing for this cornectior:

= Wr-demand disling
with on-demend digling, when another computer o pour lacal
netwark attempts to access external resources. this copnection
will e disled sutamatically

¥ | Enable on-demandidialing

Settings.., |

ok I Cancel |

Figure 2.36: Windows 2000 Sharing

15 Click OK to apply the setting to APT SERIAL properties and close the

APT SERIAL dialog box.
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2 TESLA Control Panel Setup

Windows 2000
APT_MODEM Dial-
Up Network

You must have a modem installed before you start this section.

Repeat the previous steps 1 to 15 to set up APT_MODEM Dial-up Networking
(see “Windows 2000 APT_SERIAL Dial-Up Network™ on page 2-20) except
do the following:

» Use the name APT_MODEM instead of APT_SERIAL

* Select the particular modem installed on your PC, shown in Figure 2.28:
Windows 2000 Select a Device.

* You may wish to set a higher baud rate, shown in Step 10. When a modem
is used, this setting determines the speed of communication between your
PC and the modem.
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Windows XP

Windows XP
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.

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
wihat do pou want to do?

() Connect to the Internet

Connect to the Intemet so you can browse the 'Web and read email.

®Lon
a field office. or another location.

() Set up an advanced connection

Connect to a business netwark [using dial-up or YPM) 20 you can wark from home,

Connect directly to another computer using yvour senal, parallel, or infrared port, or
zet up thiz computer 2o that other computers can connect ta it

[ < Back ” Mest > l[ Cancel

Figure 2.37: Windows XP Network Connection Type

6 When prompted for a phone number, enter 1 and click Next.

7 For Connection Availability select Anyone’s use and click Next.

New Connection Wizard

Completing the New Connection
Wizard

You have successfully completed the steps needed to
create the following connection;

APT_SERIAL
* Share with all uzers of this computer

The connection wil be saved in the Metwork
Connections folder.

[iadd a shartcut to this connection to my desktop

To create the connection and cloge this wizard, click Finish.

[ < Back “ Finizh ][ Cancel

Figure 2.38: Windows XP Connection Availability
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8 When the Completing the Network Connection Wizard dialog box appears,
click Finish.

New Connection Wizard

Completing the New Connection
Wizard

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

APT_SERIAL
* Share with all uzars of this computer

The connection will be zaved in the Nebwark
Connections folder.

[(litdd a shorbcut to this connection bo my desktop

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

[ < Back H Firizh l[ Cancel ]

Figure 2.39: Windows XP Completing the New Connection Wizard

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

Connect APT_SERIAL

Uszer nare: | |

Pazzword: | |

[] Save thiz uzer name and pazsword for the following users:

Dial 11 >

’ Dial ] [ Cancel ] |- Froperties :| [ Help ]

Figure 2.40: 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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Modem Configuration |E| g|
Generc Mull Modem [CORZ)

M axirum speed [bps]:

Maodem protocal

= APT_SERIAL Properties

Hardware features

Enable hardware flow contral General | Options | Security | Metworking | &dvanced

[] Enable maderm errar cantral Cannect using:

[] Enable madem campression @ Modem - Generic Mull Modem [COM2)

[[] Show terminal window

[ Enable modern speaker Phone rumber

PFhone number:

1 Alternates

[ Uge dialing rules

Show icon in notification area when connected

Ok ] [ Cancel

Figure 2.41: Windows XP Select Modem

11 With Generic Null Modem highlighted, select Configure to view the Ge-

neric Modem Configuration dialog box and set the maximum speed to
38,400. Select OK.

This sets up the baud rate for the null modem. The baud rate can be set at
rates up to 115,200; 38,400 is the default baud rate of the recorder’s front
panel. If you wish to change baud rates in the future, both the baud rate
specified here and that set on the recorder must be changed (see “Commu-
nication Port Settings” on page 5-3).

12 Select the Options tab of Figure 2.41: Windows XP Select Modem on page
2-28.
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B~ APT_SERIAL Properties

General| Options |Securit_l,l Metworking | Advanced

Dialing optionz
Lizplay progress while connecting
[ Prompt for name and password, certificate, etc,

Fedialing options

Fedial attemptz: 3 :
Time between redial attempts:
|dle time before hanging up:

[ Redial if line is dropped

l Ok ] [ Canicel

Figure 2.42: Windows XP Options

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

lect the file tesla.scp.

B APT_SERIAL Properties

General Dptionsl Security |Networking Ldvanced

Security options
(®) Tvpical recommended settings)

Walidate my identity as follows:

|Allow unzecured passward “

() ddvanced [custom settings]

|nteractive logon and scripting
[ Shows terminal windaws

[l Bunscript: | :4wINDOWS\Spstem3Zivashteslasep v |

[ Edit... ] [ Browsze. ]

I ok H Catcel ]

Figure 2.43: Windows XP Security
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14 Select the Networking tab.

B~ APT_SERIAL Properties

General | Options Securit_l,l| Metworking | &dvanced

Type of diakup zerver | am calling:
PPP: wWindows 95/98/MT4/2000, Internet

Thiz connection uzes the following items:

“— Intemnet Pr

O S File and Printer Sharing for Microsoft Metworks
O g Client for Microsaft Mebworks

Dezcription

Transmisgion Control Pratocal/ nternet Protocol. The default
wide area netwark protocol that provides communication
across diverse interconnected nebwork s,

’ o ] [ Canecel

Figure 2.44: Windows XP Networking

15 Select the Advanced tab.

B~ APT_SERIAL Properties

General | Options | Security | Metworking | Advanced

Internet Connection Firewall

|:| Protect my computer and netwark by limiting or prevenhng

Learn more about |nternet Connection Firewall
Internet Connection Sharing

[ Allows ather netwark users to connect thraugh this
computer's [nternet connection

Learn maore about |ntermet Connection Sharing.

I Ok, ] [ Cancel

Figure 2.45: Windows XP Advanced

16 Click OK to apply the setting to APT _SERIAL properties and close the
APT _SERIAL dialog box.
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Windows XP
APT_MODEM Dial-
Up Network

You must have a modem installed before you start this section.

Repeat the previous steps 1 to 16 to set up APT _MODEM Dial-up Networking
(see “Windows XP APT_SERIAL Dial-Up Network” on page 2-26) except do
the following:

» Use the name APT_MODEM instead of APT_SERIAL
» Select the particular modem installed on your PC, shown in Figure 2.41:
Windows XP Select Modem on page 2-28.

* You may wish to set a higher baud rate, shown in Step 11. When a modem
is used, this setting determines the speed of communication between your
PC and the modem.

First Time Start-Up

Starting TESLA
Control Panel

Data Location

To start TESLA Control Panel, double-click the TESLA Control Panel icon
placed on your desktop by the installation process or select Start>Program
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 Files\Nxt-
Phase\Data, although you may change this later by using the File\Data Loca-
tion command from the main menu.

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

‘}}y TESLA Control Panel - [Main Menu] =10/x|
Data Location, .. ‘
Ext Select ED
1 TESLA, Demo Linit 3| Connect
[
Delete
A Mew
Exit
T ManMenu
(Current ik IED: TESLA Demo Unit Disconnected
Figure 2.46: Data Location
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3 Connecting to the Recorder

Communication Ports for Recorder

The TESLA recorder has multiple communication ports for local and remote
access to the user interface and SCADA services. For port pin-out and cabling
information see “Communication Port Details” on page 3-15.

@ | o

TESLA

{F’ort1|

output
External Inputs Contacts (1-4)

Output
External Inputs Contacts (5-8)

Analog Inputs |

[elelelel @

l—l
|Port 5|

| Port 3]

Figure 3.1: Communication Port Summary

Port Description
Port 1 RS-232 Data Communication Equipment (DCE) female DB9.
Used for user interface access via a direct serial connection.
Default Setting: 38,400 baud, 8 data bits, no parity, 1 stop bit.
Port 2 RS-232 DCE female DB9.
Used for:
User interface access via a direct serial connection.
User interface access via an external modem. The optional
ERLPhase Modem Adapter converts this port to a Data Ter-
minal Equipment (DTE) to simplify connection to an external
modem.
Default Setting: 9,600 baud, 8 data bits, no parity, 1 stop bit.
N.B. Port 2 is disabled if the recorder is equipped with an
internal modem (see Port 5).
Port 3 RS-232 DCE female DB9.
Used for SCADA communication.
Default Setting: 9,600 baud, 8 data bits, no parity, 1 stop bit.
Port 5 RJ-11/RJ-45 receptacle.

When equipped with optional internal modem:

Used for user interface access via modem.

When equipped with optional internal Ethernet card:
User interface access.

DNP SCADA access.

Default Ethernet IP address: 192.168.1.100.
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3 Connecting to the Recorder

Communication Ports for Portable Recorder

The TESLA Portable Recorder has multiple communication ports for local and
remote access to the user interface and SCADA services. For port pin-out and
cabling information see “Communication Port Details” on page 3-15.

=
Low 25V @1kw)
s 0 b3

Esternal Inputs (48 ~250 Vdlc)
1 2 3 a 8 s n " " ]

j#ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂh * =

il
i

2 oz ow oz om P P S e
i
8 8 8 8 6 & 8 6 6 6 6 9 8 o8 8oB L[DC
T|0 O
:
—_————— ——— —
[ ) ) . ) F nal 2 A 4 7 0 2
Modem jere s/
e
" 2 Test Mode P
TESLAP#riable %

—HPort1]  [HPort2]

[RIG-B] — Port 3]

Figure 3.2: Communication Port Summary

Port Description

Port 1 RS-232 Data Communication Equipment (DCE) female DB9.
Used for user interface access via a direct serial connection.
Default Setting: 38,400 baud, 8 data bits, no parity, 1 stop bit.

Port 2 RS-232 DCE female DB9.
Used for:
User interface access via a direct serial connection.
User interface access via an external modem. The optional
ERLPhase Modem Adapter converts this port to a Data Ter-
minal Equipment (DTE) to simplify connection to an external
modem.
Default Setting: 9,600 baud, 8 data bits, no parity, 1 stop bit.
N.B. Port 2 is always disabled unless the modem is disabled
via the maintenance menu, for details see “Maintenance
Menu” on page 13-4.

Port 3 RS-232 DCE female DB9.
Used for SCADA communication.
Default Setting: 9,600 baud, 8 data bits, no parity, 1 stop bit.

Network RJ-45 receptacle.
Used for user interface access via direct connection.
Used for DNP SCADA access via TCP or UDP.
Default Ethernet IP address: 192.168.1.100.

Modem RJ-11 receptacle.
Used for user access via modem.
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3 Connecting to the Recorder

Accessing the User Interface

The recorder’s user interface can be accessed through TESLA Control Panel
software via a direct serial connection, a modem or an Ethernet LAN. You can
run Control Panel on any standard PC with a Windows operating system
(Win95 or later).

Your Windows system must be appropriately configured to run
TESLA Control Panel (see “TESLA Control Panel Setup” on page 2-

1).
Direct Serial Link
Port 2 - direct/modem| |
oo [0 |
|
o G o |

Port 1 | Serial Extension Cable

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

Laptop PC
Figure 3.3: Direct Serial Link

1 Create 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 3-15.

* 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
“Maintenance Menu” on page 13-4.

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.

e The default baud rate of Port 1 is 38,400. The default baud rate of Port
2 is 9,600.

* 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 3-12).

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

Main Menu Edit button

Select IED List

“ll; TESLA Control Panel - [Main Menu|
Fle Wiew Help
'
E- TESLA Control Panel A

-~ Records

Trends
Connect

Ev |
Metering Edit

b tiies

-~ Configurstion _ oeete |

- - el New
—|Ed|t IED dialogue box|
Eaceo. x|
- [ED Definition
— IEC Marme:
Comments: I for Demanstration.
Location: I
[ED Serial Mumber: I TESLA-2000-330301-11 Get Information From [EC
Mo. of Channel Groups: |2 -
IP Address:

- Communication

(+ Direct Serial Link |

| " Modem Link Fhone kumber: |

|  Network Link |

—Folder placement

Recordings Folder: I c:\Program FilesaptidstalTESLA Demo UnitRecor Browse

Configs Folder: I cProgram Files\aptudstat TESLA Demo UnitlConfic Brovvse ...

Cancel |

Figure 3.4: Edit IED

* Ifthere is not already an entry for this recorder, create one using the 4dd
New button.

* The method of communication with the recorder is part of each IED’s
definition. Use the Edit button to view or change this information. En-
sure the Direct Serial Link option is selected.

* For details on IED definitions see “Working with TESLA Control Pan-
el” on page 4-1.

* For a quick, first time direct serial connection to a recorder you can use
the TESLA Demo Unit IED.
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3 Connecting to the Recorder

4 Initiate the connection by selecting the Connect button.

* A dialog box will appear to show connection progress.

%ily TESLA Control Panel - [Main Menu] [_[olx]
File Wiew Help
= TESLA Control Panel
~ Records
Trends Connect
Events =
Metering Edit
= Utiities
Confguston oo |
A e
Aftemnpting to connect to IED, please wait
Opening Port ;I
Port Cpen
Dialing
Device Connected
Al Devices Connected
“erifying Liser
| Autherticating
TESLA Control Panel, 7
E

Figure 3.5: Connect Button Dialog Box

* The connection state and the current IED you are connected to is shown on
the Windows status bar at the bottom of the screen.

Status Bar shows Tesla Control Panel
software is connected to the recorder
and the name of the Current IED.

| Exit |

Main Menu |

TESLA Control Panel.

Figure 3.6: Status Bar

|Current IED: TESLA Demo Unit |Connected i

If the connection fails, check the following:

» The APT_SERIAL dial-up network has been created and has the correct
settings (see “TESLA Control Panel Setup” on page 2-1).

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

» The correct serial port has been selected on your computer.
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3 Connecting to the Recorder

Modem Link -
External

Modem Cable

(as supplied with modem)
Analog

Telephone
Line

Analog
Telephone
Line

Port 2 - Direct/Modem

Telephone
System

Desktop Computer

Modem Adapter VA-465001
Supplied by NxtPhase
DB-9-Male-Male

Figure 3.7: Modem Link - External

Recorder Setup

1 Connect a PC-compatible external serial modem to Port 2 on the rear of the
recorder.

* The cable between the recorder and the modem requires a crossover and
a gender change as both devices are configured as RS-232 DCE ports.

* You can use the ERLPhase Modem Port Adapter (part # VA-465001)
to make the recorder’s Port 2 appear as a DTE (like a PC serial port). A
standard modem cable can then be used to connect to the recorder.

* For port pin-out and cabling information see “Communication Port De-
tails” on page 3-15.
* Ifthe unit has an internal modem, Port 2 will be disabled and an external
modem will not work.
2 Connect the modem to an analog telephone line or switch and turn it on.
* A standard telephone cable with an RJ-11 connector is used.
3 Configure the recorder’s Port 2 to work with the modem.

* Port 2 settings are accessed through the recorder’s standard user inter-
face.

a Establish a direct serial connection between your computer and Port
1 on the recorder, run TESLA Control Panel software and initiate a
connection to the unit. For details, see Direct Serial Link above.

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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3 Connecting to the Recorder

From Main Menu select Ultilities,
then the Communication tab.

'y TESLA Control Panel - [Main Menu] -10o] x|
Fle Wiew Help

TESLA Control Panel
Recards
o Trends

H [ TESLA Demo Uit = Disgonnect |
Events

- Metering Edt

Conliguration Defcle

Select [ED

4!, TESLA Control Panel - [Utilities]

=13
Fie Help
| Set Baud rate. |
!
IEnabIe modem.l

I TIFERT Serial (Port 1) Baud Rate 33400 =

~Dir
CRorSelect———————— oo l—_lgﬁm =
" Direct Serisl (Port 21

L & Exdernal Wodem (Por 2% Modem Initilization String:
£ [nterml adem [t
1 ~ECADA
E Mo Farity
Serial (Port 3). Bl Rate: | 9500 ]' © odd
& Motbus ASCH £ Even
Slave Address: [1 c
© Modhus RTU * Mane
" DNP3 Level 2 Datalink Timeout: [1000 ms  (0to disable)
Ethernet (Netwaorl Port)
£ DNPE Level 2- TCP Master P Address: | 192 155 ) 1
i -
DNP3 Level 2 - LDP Pt [20000
T[T T Uit Menfation_, Communication /_Recording A Time i Anolog Input Galibration __otty i Passiords
Restore [ED Seftings Save Closz
Main Maru uities [
TESLA Contral Panel |Current IED: DV 38 channel [Conmected v

Figure 3.8: Communications Setup Utility

¢ Set the Baud Rate. This will be the rate at which the recorder will
communicate with the external modem. It does not control the rate
at which the modems communicate with each other. Unlike a direct
serial link, there is no need for this baud rate to match that of the
remote computer. A rate faster than the modem’s top speed is rec-
ommended to take full advantage of the modem’s compression ca-
pabilities.

d Enable the Modem box by checking the modem box.

¢ The Modem Initialization String lets you set any special command
codes required by your modem. The factory default for this field is

“MO0” for external modems. These default values are all that are re-
quired for most modems.

f Save your changes 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 Setup” on page 2-1).
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3 Connecting to the Recorder

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.

* The method of communication with the recorder is part of each IED’s
definition. Use the Edit button to view or change this information. En-
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 4-1.

4 Initiate the connection by selecting the Connect button

* A dialog box will appear to show connection progress.

* The connection state and the current IED you are connected to is shown
on the Windows status bar.

Modem Link -
Internal

Analog Analog : :
Port 5 - RJ-11 modem Telephone Telephone —
Line  [Telephone]  Line [ =]
o ) 9|0 System

o o _

Desktop Computer

Figure 3.9: Modem Link - Internal

An optional internal modem is available for the TESLA recorder. Port 5 on the
recorder’s rear panel will be labelled “INTERNAL MODEM?” if the modem is
installed. The TESLA Portable includes an internal modem; the modem port is
labelled “Modem” on the recorder front panel.

Setup for the internal modem is the same as for an external modem (see previ-
ous section) with the following notes:

* The modem is internal to the recorder, so there is no external modem to
connect to Port 2.

» Connect the telephone switch cable to the recorder’s internal modem with
a standard RJ-11 connector on Port 5 or Modem Port.

* Internal modem configuration is done in the same way as for an external
modem. Modem Initialization String which is “M0” for internal modems
(see Figure 3.8: Communications Setup Utility on page 7).

* If'the internal modem was installed at the factory, it will already be appro-
priately configured.

When an internal modem is installed, the recorder’s Port 2 is not
available for use by an external modem or a direct serial connection.
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3 Connecting to the Recorder

Ethernet LAN Link

PC with TCP/IP

TCP/IP 10BaseT
Network
Port 5 - RJ-45
Network
£ HJ

You can access the recorder’s user interface through an optional Ethernet TCP/
IP LAN. Port 5 on the recorder’s rear panel will be labelled “NETWORK?” if
the Ethernet port is installed. The TESLA Portable includes an internal ether-
net port and is labelled “Network™ on the recorder’s front panel.

Figure 3.10: Ethernet LAN Link

Recorder Setup

1 Connect recorder’s ethernet port to the ethernet LAN hub using an appro-
priate 10BaseT cable with an RJ-45 connector on Port 5 or Network Port.

* The recorder supports 10BaseT, although a dual speed 10/100 Ethernet
hub or switch can be used.

2 Modify the IP address.
* The default IP address is 192.168.1.100.

* To modify or view the IP address, use the recorder’s Maintenance menu
(see “Maintenance Menu” on page 13-4).

* The IP address must not conflict with other devices on your network
and must be accessible from the computer(s) on which run TESLA
Control Panel and RecordBase Central Station. If you are unsure what
IP address to use, consult your network administrator.

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 and has its TCP/
IP protocol enabled.

Start TESLA Control Panel.

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.

* The method of communication with the recorder is part of each IED’s
definition. Use the Edit button to view or change this information. En-
sure the Network Link option is selected and the recorder’s IP address
is entered.
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3 Connecting to the Recorder

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

* The connection state and the current IED you are connected to is shown
on the Windows status bar.

Accessing SCADA Services

Serial Port
Connection

Ethernet Connection

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

Both the DNP3 and Modbus protocols are available on the recorder’s serial
Port 3, a standard RS-232 DCE port with a female DB9 connector. The port is
wired to support a connection to a PC serial port (or equivalent) using a stan-
dard straight-through male to female serial cable. An external RS-232 to RS-
485 converter can be used to connect to an RS-485 network. For port pin-out
and cabling information see “Communication Ports for Recorder” on page 3-1.

If the recorder is equipped with an Ethernet card, the DNP protocol can made
available over Ethernet using TCP or UPP. A standard 10BaseT Ethernet cable
with an RJ-45 jack is required.

The Ethernet port can support DNP SCADA and user interface access via Con-
trol Panel at the same time.

For details on setting the IP address of the Ethernet card see “Ethernet LAN
Link” on page 3-9.

&y TESLA Control Panel - [Main Menu] =101 x]
Fil= Wiew Help

[ests comar] From Main Menu sgle;:t Utilities,
recoids | then the Communication tab.

Trends
TTESTE TR - Disconnect

Edit

oeite |

[utilities] —[al x|

File  Help

[~ Communic

Service Port
’V Direct Serial (Fort 1) Baud Rate: [33400 = |
Direciiod
PotSekel ———————  pudrdefem o]
& Direct Serial (Port 2)
dem (Port2) | Modem itiization String
[Port 3 - sSCADAJE il
L
B o
E -
Serial (Port 3) Baud Rate: £ odd
" Madbus AZCI = Even
Slave Address: |1
— © Modbus RTU £ | Hone:
TESLA Y
 DINP3 Level 2 Datalink Timeout: [ 1000 ms  (0'to disable)
Ethernet (Network Port):
o Master P Address: | 192 . 188 . 1 . 1
~ - L
NP3 Level 2 - LDP port. | 20000
T[T [P Uni Gerifieation _}, Gommunication j;_Fecording i Time fy_ Arialog Input Galfralion oty Passwords
Restors IED Seftings Save Close
Main ey | Fecords | Tiends | Events Metering Utilties Config Mar
TESLA Control Panel |Current IED: TESLA Demo Unit  |Connected 4

Figure 3.11: SCADA Protocol
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3 Connecting to the Recorder

Protocol Settings

Configuration of the SCADA protocol and communication parameters is made
through the recorder user interface. Use Control Panel to connect to the record-
er, then go to the SCADA section of the Utilities>Communication tab (see
“Accessing the User Interface” on page 3-3).

&y TESLA Control Panel - [Main Menu]
File Wiew Help

=10l x]

TESLA Control Py
Fiecords
Trends

From Main Menu select Utilities,
then the Communication tab.

v Evwehty

J

TTESTE TR

]

Metering Edt
- Enfinunatinn oo |
‘44 TESLA Control Panel - [Utilities] -0l x|
Ele Help
 Communici =
Service Fort
Divect Serial (Port 1) Baud Rate: 33400 -
DirectMod
Port Select Beudfete [0 =]
£ Direct Serial (Part 2)
dem (Port7) | Modem iniislizetion String
[Port 3 - sSCADAJE —
[
B o
3600 -
Serial (Port 3) Baud Rate: £ odd
" Madbus AZCI = Even
Slave Address: [1 P
= £ Modbus RTU = flone
TESLA
 DINP3 Level 2 Datalink Timeout: [ 1000 ms  (0'to disable)
Ethernet (Wetwork Port):
& B e e Master P Address: [ 192 . 183 . 1 . 1
~ - _
DNP3 Level 2 - UDP port | 20000 =
T[4 T [P _Unit deniication _» Gommunication f;_Recording iy Trme fy_ Aoy input Galioralion oty i Passwords
Restore IED Seftings Save Close
Main Mer | Flecaids | Tiends | Evernts | WMetering Utilties Config Mar
TESLA Control Panel |Current IED: TESLA Demo Unit  |Connected 4

Figure 3.12: SCADA Protocol Settings

SCADA Configuration

Mode Select one of the available SCADA modes.

Baud Rate Port 3 serial baud rate. Default is 9600.

Parity 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.

Stop Bits (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.
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3 Connecting to the Recorder

Diagnostics

SCADA Configuration

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.

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 Maintenance Menu.

Make sure the Master IP Address is different from the TESLA IP
Address.

Port DNP TCP or UDP) Defines the TCP or UDP port on which the DNP
service may be accessed. Usually set to 20000.

Protocol monitor utilities are available to assist in resolving SCADA commu-
nication difficulties such as incompatible baud rate or addressing. The utilities
can be accessed through the Maintenance user interface (see “Maintenance
Menu” on page 13-4).

Setting Windows Serial Port Parameters

Direct Serial Link

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

To achieve a direct serial link between a serial port on the recorder and one on
your PC, both ports need to be running with the same communication param-
eters.
The recorder’s Port 1 and Port 2 communication parameters are:
+ 8 bit data, no parity and 1 stop bit (non-configurable).
» Hardware or software flow control (automatically handles either).
 The default baud rate of Port 1 is 38,400, Port 2’s default baud rate is 9,600.
The baud rate for these ports is configured through the recorder’s user in-
terface via TESLA Control Panel software (see “Accessing the User Inter-
face” on page 3-3).
The computer’s serial port communication parameters are set through the

APT_SERIAL Dial-Up Network, which was created as part of the installation
of Control Panel software.
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3 Connecting to the Recorder

Windows 95/98

E My Computer

J Fle Edt “iew Go Favortez Help

=] K3

7
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53
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Figure 3.13: Windows 95/98

= | Erlearnest sht
Step 4 - Select OK.

Cancel

1 Access the APT_SERIAL Dial-Up Network icon by double-clicking My
Computer on the Windows desktop and then double-clicking on Dial-Up

Networking.

2 Bring up the APT SERIAL properties control by right-clicking on the
APT SERIAL icon and selecting Properties.

3 Select the Configure button and set the desired baud rate in the Maximum
Speed field. To set other communication parameters, use the Connections

tab.

4 Select OK to save changes
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3 Connecting to the Recorder

Windows NT

Windows 2000

1 Access the APT SERIAL Dial-Up Network icon by double-clicking My
Computer on the Windows desktop and then double-clicking on Dial-Up
Networking.

Select APT SERIAL from the pick list

3 Select the More button and pick Edit Entry and Modem Properties from the
list.

4 Select the Configure button and set the desired baud rate in the Speed field.
5 Select OK to save changes

NB. Other communication parameters such as the number of data bits cannot
be set here. The recorder’s communication parameters are standard (8, N, 1),
so changes to these parameters on your computer’s port are unlikely to be
needed. If you do need to view or modify them, use the Modems function found
in Windows Control Panel.

1 Access the Network and Dial Up Connections function through Windows
Control Panel.

2 Bring up the APT_SERIAL properties control by right-clicking on the
APT SERIAL icon and selecting Properties

3 Select Modem - Generic Null Modem from the Connect using modem list
and select the Configure button.

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

5 Select OK to save changes

NB. Other communication parameters such as the number of data bits cannot
be set here. The recorder’s communication parameters are standard (8, N, 1),
so changes to 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 function found in Windows Control Panel, and go to the Modems tab.
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3 Connecting to the Recorder

Communication Port Details

All recorder serial ports (Ports 1, 2 and 3) are configured as EIA RS-232 DCE
devices with female DB9 connectors. This allows them to be connected direct-
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 port into a DTE
device, equivalent to the serial port on a PC. The adapter allows you connect
an external modem to the recorder’s Port 2 using a standard modem cable.

TESLA Recorder

Port

Location

Function

1

Front Panel

Serial port for direct connection to a computer. Default baud rate
set at 38,400 baud.

Rear Panel

Serial port for connection to an external modem or for direct con-
nection to a computer (configurable). Default baud rate set at
9,600 baud.

This port is unused when the recorder is equipped with the
optional internal modem unless the modem is disabled via the
Maintenance Menu.

Rear Panel

Connection to SCADA (DNP3 or Modbus) interface. Default baud
rate set at 9,600 baud.

TESLA Portable

Location
Port (Portable Function
Recorder)
1 Front Panel Serial port for direct connection to a computer. Default baud rate
set at 38,400 baud.
2 Front Panel Serial port for connection to an external modem or for direct con-
nection to a computer (configurable). Default baud rate set at
9,600 baud.
This port is unused unless the internal modem is disabled via the
Maintenance Menu.
3 Front Panel Connection to SCADA (DNP3 or Modbus) interface. Default baud
rate set at 9,600 baud.
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3 Connecting to the Recorder

Signal Name ngc:l'gg Pin # on the IED Port
DCD “«— 1
RxD “«— 2
TxD - 3
DTR N 4
Common 5
DSR “«— 6
RTS - 7
CTS « 8
No connection 9

Notes:
» IED is DCE, PC is DTE.
* Pins 1 and 6 are tied together internal to the IED.

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 7
8 8
9 9
Signal Name Direction Pin # on the Modem
Modem <-> |[ED Adapter
DCD - 1
RxD - 2
TxD « 3
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3 Connecting to the Recorder

Signal Name Direction Pin # on the Modem
Modem <-> |[ED Adapter
DTR « 4
Common 5
DSR - 6
RTS « 7
CTS - 8
No connection 9

Notes:
* IED (with modem adapter) is DTE, modem is DCE.
* Pins 1 and 6 are tied together internal to the IED.

Release Date: 2008 February 08 TESLA User Manual 2000 3-17






4 Working with TESLA Control Panel

Recorder Workspace

TESLA Control Panel supports multiple recorders. Each recorder has its own
workspace within Control Panel. That workspace stores its communications
parameters, records and configuration files.

Selecting A
Recorder
Workspace

Create a separate recorder workspace for each individual recorder.

When first installed, TESLA Control Panel includes a workspace for a recorder
called TESLA Demo Unit. It contains sample records and configuration files.
It is configured to allow direct serial connection with an evaluation unit.

To work with a particular recorder first select its corresponding recorder work-
space in TESLA Control Panel from the Select IED box on the Main Menu tab.
Use the pull-down list to display and select the desired recorder.

Main Menu

File | Wiew Help

Select IED -

TESLA Demo Unit

Y
"h\'}q.TESLA Control Panel - [Main Menu]

ulil

Connect - connect

=l TESLA Control Panel
Records
Trends
Events

Configuration

Select \EDl

Connect :l_
vl 4‘——,_

to a recorder.

Edit - change recorder
information.

Delete - delete
recorder from list.

Acdd Pl ﬁ

Add New - add new

recorder to list

Exit

tdain benu

TESLA Contral Panel

Current IFD: TESLA L Mat CAonnected

1 I

|Current IED|

Connection Status -
Connected or
Not Connected

Figure 4.1: Selecting a Recorder Workspace
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4 Working with TESLA Control Panel

The Current IED

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

If you tell TESLA Control Panel to initiate a connection, it connects to the cur-
rent I[ED using the communication parameters specified for this IED.

The name of the Current IED is always displayed in the Status Bar at
the bottom of the TESLA Control Panel window (see Figure 4.1: Se-
lecting a Recorder Workspace).

TESLA Control Panel assumes that the recorder it is communicating with is
the one identified as the Current IED. Forcing a connection with a different re-
corder (e.g. via a direct serial cable), causes the records and configuration files
of that recorder to be mixed with those of the Current I[ED.

Adding/Editing a Recorder Workspace Definition

Recorder work spaces are added, modified or deleted from the TESLA Control
Panel Main Menu using controls in the Select IED dialog box. The Edit button
displays the selected recorder’s definition screen. The Add New button is used
to create a new recorder definition (see Figure 4.1: Selecting a Recorder Work-
space).

IED Definition - IED Name, Comments, Location,
IED Serial Number, No. of Channel Groups, IP Address
[

_Z x|
~ |[ED Definition

IEC Mame:

Commerts: I

Location: l
IECr Serial Murmkber: I TESLA-2000-011126-10

et Information From IED |

Mo, of Channel Groups: |2 vI
IP Address: | 192 . 165 . 100 . 70 |Get Information From IED -
I retieves information from a recorder.
I—Communicaﬁon l
— | IP Address |

Communication - |  Direct Serial Link |
choose from

Direct Serial Link | " Modem Link Phione Murmber: I |

Modem Link
Network Link

(" Netwark Link |

—Folder placement

Recordings Folder: I CProgram FilesMxPhaseldsta'DY 36 channelRe: Browse ..

Configs Folder: I CProgram FilesiWxPhaseldsta'DY 36 channehiZor Browse ...

Cancel |
Figure 4.2: Adding/Editing a Recorder Workspace Definition
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4 Working with TESLA Control Panel

Add New IED...

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 for this workspace as the
Unit Name given to the recorder (see “Unit Identification” on page 52).

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.

No. of Channel
Groups

Refers to the hardware configuration of the recorder. A Channel Group
consists of 18 analog and 32 digital inputs. TESLA recorders come
with either 1 or 2 Channel Groups.

IP Address

If the Network Link is used, the IP address of the recorder must be
specified.

Get Information
from IED

Connecting to the recorder this function automatically retrieves infor-
mation such as the IED name and location. The automatic retrieval
function happens only after the communication parameters have been
set.

Communication

Determines the way Control Panel communicates with the recorder.

Direct Serial Link

Connection to a recorder through a serial cable.

Modem Link

Connection to the recorder via telephone link.

Network Link

Connection to the recorder via TCP/IP network connection.

Phone Number

If modem link is used, insert telephone number in the Phone Number
field. It can contain numbers plus standard modem dial characters
(e.g. comma represents a pause).

Folder Placement

Recordings Folder

The path where the IED records are stored.

Configs Folder

The path where the IED configs are stored.

For further information on the Communication link setup see “Connecting to
the Recorder” on page 3-1 and for the IP address setup see “Maintenance
Menu” on page 13-4.

Release Date: 2008 February 08 TESLA User Manual 2000 4-3



4 Working with TESLA Control Panel

Online and Offline Operation

TESLA Control Panel can be used with or without a connection to the selected
recorder. Both offline and online modes work within the recorder workspace
you have selected as the Current [ED.

Offline Manage and display a recorder’s local (previously uploaded) records and its
configuration files without having a communications link with the unit.

Online Obtain full access to all functions:
* Records—records (both local and on the recorder)
* Trends
* Events
* Metering—a live metering display
« Utilities and record configuration screens

* Channel and trigger configurations (the one presently active in the recorder
and any saved ones you may have created)

» Record graphics display

Connection Status The Status Bar at the bottom right side of the TESLA Control Panel window
shows if you are presently online or offline.
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4 Working with TESLA Control Panel

Navigating in TESLA Control Panel

Working Area

Control Tabs

Status Bar

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

| Select Item | |Working Area|
|

"}y TESLA Control Panel - [Main klenu]

Eig View Help

=l TESLA Control Panel Select IED
Records
et o |
Events J -
Metering g
Utilities
Corfiguration g
< | /= |Re-Size Bar
| Exit

ManMenu | Fecods | Teends | Everts | Metering | Utlies | Conig Mo |

TkSLA Control Panel, Cunent IED: TESLA T |Connected |

[ | ]

Control Tabs Status Bar

Figure 4.3: TESLA Control Panel Display Sections Navigation Tree

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

For example, in the Main Menu choose the TESLA Control Panel functions—
Records, Trend, Events, Metering, Utilities and Configuration are activated by
a double-click.

You can optimize the screen space between the tree and the working area to
create a larger working area. Some screens have a Hide Tree button to maxi-
mize the working area.

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

The Control Tabs are a row of selection tabs near the bottom of the screen.
Each time you start a section of the TESLA Control Panel software creates a
corresponding tab.

Select the control tabs to navigate from one screen to another or the Main Menu
item. Use the Close button to close the screen.

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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5 Recorder Setup Utilities

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

* Unit identification

» Communication ports

* Recording settings

» Time display and settings

* Analog Input Calibration

* Notify (RecordBase Server users only)
» Password protection

ity TESLA Control Panel - [Utilities]

=10l

File Help

- Unit Idertification

- ldentification

Linit I

hodel:

Serial Mumber:

IED Firmwvare Wersion:
Required Seftings “ersion:

Communication Yersion:

2000
TESLA-2000-011126-10

;| D% 36 channel
v3.5

[

8

System Frequency: B0 Hz

— Station

Station Mame: | Station Morth
Station Mumber: |1

|

[ATA > [# T, umit dentification £, Cormurication } Recording b Time A Analog Input Calibration b Motify b P Fi

Locatian: I Cornet|

Cloze |

Lltilities | Config kgr |

v

Cancel | Save |

MainMenul Fecords | Trends | Events Metering

TESLA Control Panel

|Current IED: TESLA Demo Unit |C0nnected

Figure 5.1: Recorder Setup Utilities

The Setup parameters are accessed with the Utilities function of the
TESLA Control Panel, if Control Panel is communicating with the re-
corder.

For details on connecting to the recorder using TESLA Control Panel
software see “Connecting to the Recorder” on page 3-1.
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5 Recorder Setup Utilities

Unit Identification

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

Unit Identification
klerfitication

hdodel:
Serial Mumber:

Unit D

IED Firmware Version:
Reguired Setfings Version:
Communication Version:

Swstem Frequency:

—Station

2000

TESLA-2000-011126-10
£ | DY 38 channel

v35

B

B

60 Hz

Station Matme:
Station Mumker:

Location

Station horth
1

- | Corner|

Figure 5.2: Recorder Setup Utilities - Unit Identification

Unit Identification

Identification

Serial Number

Read-only field, displays the serial number of the TESLA unit currently
connected.

Unit ID

User-entered field that identifies the unit. It is part of the name given to
records produced by the unit and identifies their origin.

By convention, this name should be the same as the one used to name
the recorder and recorder’s workspace on the Main Menu. The names
must not contain the following: “,” “/” “\” “.” or any other character not
valid for a Windows file name.

IED Firmware Ver-
sion

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

Required Settings
Version

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 63).

Communication
Version

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

System Frequency

Read-only field that displays the system frequency.

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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5 Recorder Setup Utilities

Communication Port Settings

The Communication settings control the modes and baud rates of the record-
er’s three serial communication ports. When equipped with an internal network
card, the IP address of the TESLA is changed using the maintenance login (see
“Maintenance Menu” on page 13-4).

0}, TESLA Control Panel - [Utilities] - [of x|
File  Help
Service Port
{ Direct Serial (Port 1) Bieud Rate:
D
PortSelct Bk l—_IQEUU =
% Direct Serial (Port 2)
£ Extermal Modem tPort 2) | Modem Initislization Strings
= ntere Madem | ]
~SCADA
e
9600 -
Serial ¢Port 3) Baud Rete:  odd
& Modkus ASCI € Even
Slave Address: [ 1
1 Modkus RTU % hone
" DNP3 Level 2 Datalink Timeodt [1000  me (0o disable)
Eternet (Netveork Port)
DN Level 2 - TP Master P Address: [ 100 o0
" DNP3 Level 2 - UDP Port [20000 :|
[T AT Unit iderfication _js Communication £ Recorsing J Time y_ Analog Inpid Callorsbon _h Dok )i Passworss /
Restore [ED Seflings Seve Close

ManMeny | Recos | Trends | Everls | Meteiing Utiies | ConligMor |

TESLA Cortrol Panel |Current IED: TESLA Demo Unit  [Connected 4

Figure 5.3: Recorder Setup Utilities - Communication Ports

Communication

Service Port

The service port is a DB-9 serial port (Port 1) and is used for direct connection to a computer
running TESLA Control Panel user interface software.

Baud Rate Sets the baud rate of the port. Default baud rate set at 38,400 baud.
The baud rate must be the same as that used by 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 3-12.

Direct/Modem Port

The direct/modem port can either be the DB-9 serial port (Port 2) or the RJ11 (Port 5) depend-
ing on whether or not an internal modem is installed and enabled. When an internal modem is
not installed or disabled (see “Maintenance Menu” on page 13-4 to enable/disable the internal
modem) Port 2 is active and may be used for direct connection like Port 1, or can be config-
ured to connect to an external modem. When an internal modem is installed and enabled, Port
2 is inactive and a telephone connection to the RJ11 Port can be made.

Port Select Selects the port and function of the rear user port. If an internal modem
is not installed or not enabled, Port 2 can be used for direct serial con-
nection or for connection to an external modem. If an internal modem

is installed and enabled, the internal modem must be selected.
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5 Recorder Setup Utilities

Baud Rate

Sets the baud rate of the port. If configured for direct connection, the
baud rate must be the same as that used by the serial port of the com-
puter connected to Port 2, for details about changing the baud rate see
“Setting Windows Serial Port Parameters” on page 3-12. Default baud
rate is set at 9,600 baud. When configured as a modem port, the baud
rate specifies the rate at which the recorder communicates with the
modem. The actual communication rate between the two modems is
less than or equal to this setting, depending on what the modems can
negotiate over the phone line. The slower default baud rate provides a
means of establishing an initial direct serial connection to the recorder
in cases where the computer running TESLA Control Panel is unable
to communicate at high rates. You can increase the rate if a modem is
used or if your computer is able to handle higher direct serial baud
rates.

Modem Initializa-
tion String

When using a modem, an optional modem initialization string can be
entered containing modem control codes. Refer to your modem man-
ual for details.

SCADA

The SCADA protocols can be accessed via either the DB-9 serial port (Port 3) or the RJ-45
(Port 5). If no Ethernet card is installed or if Modbus ASCII, Modbus RTU or DNP3 Level 2 is
selected, Port 3 is used. If an Ethernet card is installed and either DNP3 Level 2 - TCP or
DNP3 Level 2 - UDP are selected, SCADA can be accessed via ethernet. The factory config-
uration for SCADA is 9,600 baud, no parity, Modbus ASCIlI mode, Slave Address 1.

Mode

This selects the SCADA protocol. DNP3 Level 2 - TCP and UDP are
only available if an Ethernet card is installed

Baud Rate and
Parity

Must be set the same as the master device on the SCADA network.
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.

Datalink Timeout

Used only for DNP3 Level 2. This sets the timeout for the DataLink
layer of the DNP protocol. Although configurable, the timeout should
be disabled as per the DNP Users Group “Technical Bulletin 9804-002
DNP Confirmation and Retry Guidelines”. The DatalLink Timeout is
automatically disabled when using either DNP3 Level 2 - TCP or UDP.

Master IP Address

For either DNP3 Level 2 - TCP or UDP, the Master IP Address must be
set to the IP address of the master device that will be polling the
TESLA. This prevents unauthorized master devices from communicat-
ing with the TESLA.

Port

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

For details regarding the data and functions available on the TESLA recorder’s
SCADA port see “Modbus Functions” in Appendix D and “DNP3 Reference”

in Appendix E.
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5 Recorder Setup Utilities

Recording 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 in the records. 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; Edge Recording and Du-
ration Recording. Both modes are available for High Speed Recording, only
Edge Recording is available for Low Speed Recording.

¢}, TESLA Control Panel - [Utilities] =lof x|
File Help
—High Speed Recording Low Speed Recordings ———————————————
Trigger Mode: (+ Edne! Duration
Somple Rate: 5760 samples [ second Sample Rate: 60 samples Fsecond
Pre-rigger Time: |02 0 -1 seconds Fre-trigger Time:| 20 0 - B0 seconds
Iormal Record Length: |1 0.2 - 5 seconds hormal Record Length: | 60 10- 120 seconds
Maimum Recard Length: | 2 1 -10 seconds Waximum Record Length: | 120 60 - 180 seconds

Trend Recordings
{ Sample Rate: 60 seconds / sample

. Storage

Alarm Alarm

Accumulation Mods Status Alarm Limits Enabled  Contact
Highlow Speedt |Recycle v | when ful  ACTIVE a0 % full 3
Trends: |stop ~| whenful  ACTIVE 10 days acoumuated ¥ 5B
4 (|
EIET A Unit Idenification Comrmunicaion A Recording £ Time Araloy Input Calibration hlotify A Passwords
Restore [ED Settings Save Close
ManMenu | Fecards | Tends | Eveis | Hetaing Utiiss | Configar |
TESLA Contral Panel Current IED: TESLA Demo Unit  [Connected 4

Figure 5.4: Recorder Setup Utilities - Edge Recording

In Edge Recording, the rising edge of the trigger is used to create a record that
has a set amount of pre-trigger data and a set amount of post-trigger. This is
known as a normal length record. If another trigger is processed while the
record is 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
Maximum 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.
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Duration Mode

TESLA Control Panel - [Utilities] =10l x|
Eile Help
~High Speed Recordings Low Speed Recordings ————
Trigger Moce:  Edge = Duratiar)
Sample Rete: 5760 samples [ second Sample Rate: 60 samples § second
Pre-trigger Time: |02 0-1 seconds Pre-trigger Time:| 20 0- 50 seconds
Postrigger Time: |1 0-2 seconds Marmal Recarel Length: | 50 10 - 120 seconds
Masdimum Record Length | 2 1210 s=cands Maximum Record Length: | 120 &0 - 130 seconds

’rTrenu Recording

Sample Rete: 60 seconds / sample

[~ Storage

Alarn  Alarm

Accumulation Mode Status Alarm Limits Enabled Contact
HighlLow Speed: |Recycle v | whenful ACTIVE a0 % full 3
Trends: [Stop w| whenful ACTIVE 10 daysaccumulsted ¥ 8§
4| | »
[T T it dentfication A ci ) Recording f, Time ft Aralog Input Calibration A, Mofify ), Passwonds f
Eestors [ED Gettings Save Close
MainMenu | Flecords | Tiends | Events | Meteiing Utiies | CorfiaMar |
TESLA Contral Panel Current IED: TESLA Demo Unit [Connected 4

Figure 5.5: Recorder Setup Utilities - Duration Recording

In Duration Recording, the duration of the trigger is used to create a record that
has a set amount of pre-trigger data, continues to record while the trigger is ac-
tive and then records a set amount of post-trigger data. If a trigger remains ac-
tive, the TESLA stops recording once the Maximum Record Length limit is
reached. When a subsequent trigger is processed while the record is being cre-
ated, it will be combined with the first trigger using a logical OR operation as
long as it is not near to the maximum record length limit. If the trigger is pro-
cessed near the end of the record, a new overlapping record will be created in-
stead of combining the triggers. Records with combined High Speed and Low
Speed data can only be combined during the High Speed data capture portion
of the record.

Duration Recording mode captures all the data during the fault trigger, but
tends to create larger records that may contain unimportant data.

5-6 TESLA User Manual 2000 Release Date: 2008 February 08



5 Recorder Setup Utilities

Recording

Accumulation Mode

Selects whether to overwrite (“recycle”) the oldest transient or
swing data when the disk space is full. If stop is selected, the
recording stops when the disk space is full.

Alarm when recording
space is

When enabled, you can enter a limit giving the percentage of
recording space that causes an alarm condition. Enter a number
between 60 and 90.

High Speed Recording

Trigger Mode

Edge Recording Duration Recording

Sample Rate

Samples at 5760 samples/second (96 samples/cycle) producing
record lengths of a few seconds to capture transient fault condi-
tions

Pre-trigger Time

The length of data that is The length of data that is
recorded prior to the trigger recorded prior to the trigger
time time

Normal Record Length

The length of the record includ- N/A
ing pre-trigger data, without any
record extensions

Post-trigger Time

N/A The length of data that is cap-
tured after the falling edge of
trigger event

Maximum Record
Length

The maximum length of the The maximum length of the
record including pre-trigger, record including pre-trigger, trig-
post-trigger and extensions ger and post-trigger

Low Speed Recording

Trigger Mode

Edge Recording

Sample Rate

Samples at 60 samples/second (1 sample/cycle) producing record
lengths of a few minutes to capture slower system dynamic swings

Normal Record Length

Determines the total duration of each recording under single trigger
conditions and includes the pre-trigger time

Pre-trigger Time

The length of data that is recorded prior to the trigger time

Max. Extended
Record Length

The maximum length of the record including pre-trigger, post-trig-
ger and extensions

Trends

Records at intervals of 10 seconds to 1 hour are configured for any
analog input channel, harmonic, THD, summation, sequence com-
ponent, MW, Mvar, frequency or Z

Controls the trending operation by showing the status of the trend-
ing function and the configured recording rate

Allows you to select trend alarm option strategy to follow when the
trending area is full and operation of the trend almost full alarm
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Recording

Status

Current state of the trending function. The trending function has
four states

Active

Stopped—trending has stopped because the trend data accumula-
tion area is full and Stop when full option is selected
Unconfigured—trending has not been specified in the current oper-
ating configuration; specified in the setting file (see “Trends” on
page 7-31).

Unavailable—the firmware on the TESLA recorder requires an
update in order to support the trending process

Sample Rate

Indicates the trending interval in seconds; specified in the setting
file (see “Trends” on page 7-31).

Accumulation Mode

Selects whether to overwrite (“recycle”) the oldest trending data
when the amount of accumulated trend data exceeds the maxi-
mum. If Stop is selected, trending stops when the accumulated
data area is full

Alarm after data col-
lected for

When enabled, you can enter a limit giving the number of days of
accumulated trend information that causes an alarm condition.
Enter a number of days between 10 and 90.
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Time Display and Settings

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

Time:
IED Time is displayed as
* Local Time
" Lacal Time with DST

% Use [EEE 1344 If Present

" Do nat use [EEE 1344
IRIG Source is:
Ut
" Local Time
" Local Time with DST

Recorder Time Zone Setting

ue 2003 Jan 28 10:14:02
na sync.

Incaming IRIG Time: Signal Froperties

Manuizly Set [ED Time (enabled when [RIG i not present)

Manually Set [ED Time

o e MElSEmmsime i
= East of Greenwich +ve numbered "hrs"

L] Unit dentifcation

Communication

Recorting  Time /{_Analog Inpud Galiorabon__} Moty Passwards

Figure 5.6: Recorder Setup Utilities - Time Control

Time

IED Time is
displayed as

uTC

Universal Coordinated Time (UTC) is consistent worldwide.
Changes the time offset used by the recorder; does not change the
recorder’s time.

Local Time

Local Time has the appropriate time zone time offset applied (e.g. 6
hours for Central Standard Time), but no DST.

Changes the time offset used by the recorder; does not change the
recorder’s time.

Local Time with
DST

Local Time with Daylight Savings Time (DST) is local time with one
hour of DST compensation added from 2 AM on the first Sunday in
April until 2 AM on the last Sunday in October.

Changes the time offset used by the recorder; does not change the
recorder’s time.

Present Time

When connected to a recorder, the recorder’s present time is shown
and continually updated.

Sync/No Sync

Indicates whether the recorder is presently 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, if it is present.

Use IEEE 1344 If
Present

If Use IEEE 1344 if Present is checked, the recorder obtains its offset
to UTC from the IEEE 1344 code on the IRIG-B time signal, if it is
available. If IEEE 1344 is not present on the IRIG-B time signal, the
recorder will use the manually entered offset to UTC.

Do not use IEEE
1344

If Do Not Use IEEE 1344 is selected, the mode of the IRIG-B signal
must be specified as either UTC, Local Time or Local Time with DST.
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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.

Manually Set IED
Time

Provides the offset from local time to UTC in hours. This value is used
for local time display when Local Time is selected for display.

Recorder Time
Zone Setting

Analog Input Calibration

Notify

The Analog Input Calibration utility provides a means of calibrating the
TESLA recorder’s analog input channels (see “Analog Input Calibration” on
page 8-5).

The TESLA recorder has the capability of calling RecordBase Central Station
via modem 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
through the RecordBase central station.

2 To initiate record transfer to RecordBase when a new record is created.

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

" TESLA Control Panel - [Utilities]
File Help

Motify Communications Strateay
Connect Using Retry Attempts

Maximum Attempts: |5
@ Lan
IP Address: 182 . 168 . 100 107 Delay Betweeen Attempts: | 60 seconds

" Do Mot Connect

" Madem

Notify on crestion of new .
Recording if Priority is ot lesst |0 (40 Recarding) j'
]e; =g} |

; Determine Recording
2 Priority

3 (Max Priority)
Do Mot Motify

[T T it G ' Recording b Time b Analog Input Callbration_ Notify £, Passwords f
Restors [ED Settings Save Closa
Main Menu Utilitizs
TESLA Control Panel Current IED: RE DB Test Connected

Figure 5.7: Notify Communication Strategy
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Notify Communication Strategy

Connect Using

The TESLA recorder can be set to notify RecordBase via
modem, LAN, or to not notify at all. These 3 options are mutually
exclusive. Note that the availability of these controls is depend-
ent on the specific hardware and firmware configuration of your
particular TESLA recorder.

Modem

If Modem is selected, enter the telephone number of the Record-
Base call-in modem. All standard modem dialing characters 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 of the computer running
RecordBase Server.

Do Not Connect

If Do Not Connect is selected, the TESLA recorder will not notify
RecordBase server of new records or cross triggers. This is a
global setting and can be used to temporarily disable notification.

Retry Attempts

These rules are applied when the TESLA recorder fails to estab-
lish communication with RecordBase Server (i.e. if the phone
line is busy, or if the network is down).

Maximum Attempts

When the TESLA recorder fails to establish contact with Record-
Base Server, this is the maximum number of attempts it will
make before giving up.

Delay Between Attempts

This is the delay, in seconds, that the TESLA will wait before
making another notification attempt.

Notify on creation of
new Recording if Priority
is at least

Brings up a drop-down menu that determines when the recorder
should call its RecordBase central station to report a new record.
The setting specifies the minimum record priority that will cause
the recorder to send a New Record notification message to
RecordBase. When a record is created with a priority equal to, or
greater than value specified in the drop-down box, the recorder
will send a New Record Created notification message to Record-
Base.

For reference, the priority of a record is calculated by taking the
maximum priority of the events contained in the record.

Control of cross trigger notification calls is handled through the con-
figuration of individual trigger detectors (see “Triggers” on page 7-

28).
Setting Trigger
Priorities
Event Outcome
Triggers (Channel Configuration) The priority is assigned to the record.

Assign priority 0 to 3, highest is 3.

Record (Utilities)

When the record is created, TESLA notifies

Each trigger has a different priority. Record RecordBase that the record has been made.
priority is the priority of the triggers in the
record with the highest priority.
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Notify When notified RecordBase establishes a
Notify on creation of new record in record pri- | connection to the TESLA and takes appropri-
ority selection of Utility/Notify Screen. Select | ate action (such as down loading the record).
notify priority if record priority is a least (3 or
less) for notification to RecordBase of new
record.

Control of trigger priorities is handled throughout the configuration of
individual trigger detectors (see “Triggers” on page 7-28).
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Password Protection

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

Wiew Level

f* Mo Pazsword Reguired

" Pazzword

Change Level

f* Mo Pazsword Recuired

™ Password |

Service Level

" Mo Paszword Recuired

f* Pazzword |passwgrd

Figure 5.8: Passwords
There are three user access levels: VIEW, CHANGE and SERVICE.

Setting Passwords Passwords can be viewed and set through the Passwords tab of TESLA Con-
trol Panel’s Utilities screen.

You have the option of explicitly disabling the password protection for each
access level. Leaving the VIEW access level password disabled, for example,
will allow free use of the TESLA for read-only operation.

The Password tab can only be accessed when connected via direct
serial link through the recorder’s service port (Port 1). This provides
protection from unauthorized remote access while ensuring that on-
site staff can freely use the recorder.
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5 Recorder Setup Utilities

Function Required Access Level
Records Display Record List from IED VIEW
Delete Record from IED CHANGE
Create Fault or Swing Record VIEW
Rename Local Record None
Display Local Record List None
Delete Local Record None
Trends
Delete Trends (local) None
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 Display VIEW
Utilities Display Unit Identification VIEW
Set Unit Identification CHANGE
Display Communication Settings VIEW
Set Communication Settings CHANGE
Display Recording Settings VIEW
Set Recording Settings CHANGE
Display Time & Settings VIEW
Set Time & Settings CHANGE
Display Calibration VIEW
Save Calibration Changes SERVICE
Configuration Display Configurations (Online) VIEW
Display Configurations (Offline) None
Load Configuration to IED CHANGE
Save Local Configuration None
Delete Local Configuration None
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6 Managing Configuration Files

Managing Configuration Files

The recorder’s configuration is controlled by a configuration file stored in the
recorder’s non-volatile memory. TESLA Control Panel is used to create and
manage configuration files and handle transfers to and from the recorder.

Recorder configurations are managed through the Config Edit screen which
can be started by double-clicking the Configuration line in the left pane of the
Main Menu screen.

The configurations shown in the Config Edit screen are those that apply to your

selected Current IED. To work with configurations from another recorder, you
must first select that unit as the Current IED (from the Main Menu).

Il TESLA Control Panel - [Config Mar]
File  Help
Marme Settings Date Comment Exit ‘
= Configurations for TESLA Demo Urit
Present Settings 2001 Mar 20 09:45:38 Testing to see i this fie
= Sawed Settings ———
2001-05-02_21.03.16 2001 Mar 2009 45:38 Testing to see fthis fie 2200
2001 Mar 20 03 45:38 Testing to see if this fie
2000Jan 101212:19 Testing by Jim Wood Copy
1999 0ct 14 17:35:45 Dema configuration file D
Configlemo2 2001 Jan 31 16:47:38 Testing by Jim Wood
Rename
Import
Save As
Copy from
ather IED
Bew
- | s |
Main Menu ‘ Records ‘ Trends ‘ Events | Metering | Utilities: Config Mar j—
TESLA Contral Panel, Cunent IED: TESLA L Connected

Figure 6.1: |IED Configuration Manager

Recorders with older firmware may require older versions of configu-
ration files. The Configuration Editor creates configuration files with
older setting versions and converts existing configuration files be-
tween versions (see “Settings Version” on page 7-4).

If you attempt to load an incompatible configuration version to a re-
corder, Control Panel will give you the option of converting the file un-
less the version of Control Panel does not support the required
setting version. In that case you must update the version of Control
Panel installed on your computer.

The settings version required by a recorder is shown in the Utilities/
Unit Identification screen. (This applies only to firmware v2.0 and
Control Panel v2.0 or greater; earlier releases all require Settings
Version 1). If the settings version is not shown, you should update
your own version of Control Panel.
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6 Managing Configuration Files

Working Directly
with the IED’s
Present
Configuration

Working with Saved
Configurations

Present Settings

Uil TESLA Control Panel - [Config Mar]

File  Help

Name [ Settings Date Comment Edit |
- Configurations for D TESLA

P ng 2001 Apr19 161430 asdf et from D
20000818 21.59.43 2000 £ug 18 15,2516 None Loe) 120

Figure 6.2: Present Configuration

If a communication link to the Current IED is available, you can work directly
with the recorder’s configuration in three ways.

1 Double-click on the Present Settings item in the list

2 Select Present Settings and use the Edit button to automatically transfer the
configuration and bring it up in the Configuration Editor. When you close
the Configuration Editor, the configuration can be automatically loaded
back to the recorder. This gives you a quick way to make changes on the fly.

3 Choose to transfer the recorder’s configuration to a saved file using the Get
from IED button. When transferred, the configuration appears in the Saved
Settings list. This feature maintains a copy of the configuration and makes
changes that you might not want to immediately load to the recorder.

Saved Settings

iy TESLA Control Panel - [Config Mor]
Fie Help

ame: | Settings Date Cornment Exit
Fl Configurations for Dew TESLA

2001 Apr1916:14:30 anidf ot g D

2000 Aug 18 15:25:16 Naone Load to [ED
Copry
Delete

Rename

Impart

Save A

Copy from
ather IED

New Configuration New

Claze

Main Meru ConfigMar |

TESLA Control Panel, |Current [ED: Dew TE# Connected v

Figure 6.3: 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. Select the desired configuration
from the Saved Settings list by selecting on it, then select the appropriate but-
ton on the right of the screen. Double-clicking on a configuration is equivalent
to hitting the Edit button.
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6 Managing Configuration Files

Creating a New
Configuration

Using Another
Recorder’s
Configuration as a
Starting Point

Use the New button to create a new configuration file.

You can use the Copy from Other IED button to create a configuration for the
current IED based on an existing one from another recorder.

Available Channel Types and Triggers

Analog Input
Channels (18 per
Channel Group)

External Input
Channels (32 per
Channel Group)

The TESLA’s analog input channels are sampled at 96 samples per cycle and
converted into phasor quantities. The individual sample points are recorded for
transient fault conditions and phasors are recorded for dynamic swing condi-
tions. The Analog Input channel processing can also produce THD calculations
and selected single harmonic magnitude for triggering purposes.
Triggers are available for:

High magnitude

Low magnitude

Negative rate of change

Positive rate of change

Single harmonic magnitude

THD magnitude

Sag

Swell

The external inputs are sampled at the same rate as the analog channels (96
samples per cycle). The individual sample points are recorded for transient
fault conditions.

Triggers are available for:

Positive edge transition
Negative edge transition
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6 Managing Configuration Files

Summation
Channels (15 per
Channel Group)

Sequence Channels
gi per Channel
roup)

TESLA continuously evaluates the analog input phasor quantities. Summation
combines individual analog inputs to create a summed phasor quantity. Each
input can be scaled and rotated to create the appropriate summation channel, in
addition the previously combined summation channels can be used as an input
to a new summation channel. You can easily create station totalized current
channels that are the sum total of the individual phases. With an 18 channel
TESLA you can monitor three bus voltages and the phase currents of five lines.
Summating the individual phase currents and combining them with the bus
voltage allows you to create a station totalized watt/vars signal of the combined
phase currents for each of the lines.
Triggers available for:

High magnitude

Low magnitude

Negative rate of change

Positive rate of change

TESLA provides the specialized processing associated with sequence compo-
nents as a function which you may specify. A sequence function calculates
positive, negative, and zero sequence components in one step. The positive se-
quence component may also be used as an input to a watts/vars or impedance
function.

Triggers are available for:

Positive sequence high magnitude
Positive sequence low magnitude
Positive sequence negative rate of change
Positive sequence positive rate of change
Negative sequence high magnitude

Zero sequence high magnitude

Watts/Vars Channels A watts/vars function in TESLA calculates apparent power (volt-amps), real
9 per Channel power (watts) and reactive power (vars) for one voltage input and one current
roup) . . : . .
input. If you specify analog inputs as inputs to the watts/vars function you may
calculate watts and vars on a single-phase basis. If you specify a positive se-
quence voltage and a positive sequence current as the function inputs, you may
calculate three-phase volt-amps, watts and vars.
Triggers are available for:
Watts: high level Detector 1/Detector 2
Watts: low level Detector 1/Detector 2
Watts: positive rate of change Detector 1/Detector 2
Watts: negative rate of change Detector 1/Detector 2
Vars: high level
Vars: Low level
Vars: positive rate of change
Vars: negative rate of change
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Impedance
Channels (9 per
Channel Group)

Frequency Channels
g per Channel
roup)

Logic Channels (15/
channel group)

Fault Locators
Channels (5/channel

group)

Power Factor
Channels (9/channel

group)

An impedance function may be applied in a similar manner to a watts/vars
function. The resulting impedance value is not intended for impedance record-
ing, but the trajectory of the calculated value may indicate a swing condition
of interest.

Triggering is based on the rate of impedance within a defined impedance circle
centered around the origin.

A frequency function measures the frequency of the analog input of your
choice.

Triggers are available for:
High magnitude
Low magnitude
Negative rate of change
Positive rate of change

A logic function performs a chain of logical operations (AND, OR, etc.) on in-
dividual external (external inputs) and internal (detectors, other logics) TRUE/
FALSE values within the recorder.

Triggers are available for:

Transition to asserted (ON) state
Transition to unasserted (OFF) state

A fault locator monitors 3 voltage phases and 3 current phases continuously.

When a user-configurable event occurs, the fault locator assesses the distance
to fault using the user-supplied line parameters. If one or more of the imped-
ances is consistent with a fault on the line, fault identification (e.g. B-G) and

location information is generated in the form of an event message. In addition,
the information is made available on the SCADA channel.

A power factor channel monitors the power and reactive power values calcu-
lated by a watts/vars channel and triggers depending on total power level. In-
ductive power factor is defined as a situation where the calculated reactive
power and real power are of the same sign. Capacitive power factor is defined
as a situation where the reactive power and real power are of opposite signs.

Separate triggers are available for:

Inductive power factor — Low magnitude
Capacitive power factor— Low magnitude

Release Date: 2008 February 08
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6 Managing Configuration Files

Phase Angle
Metering Reference

Circular Storage

The TESLA recorder can have two channel groups (configuration dependent)
installed on one recorder. Each channel has 18 analog and 32 external input
channels. A recorder with two channel groups thus has a total capacity of 36
analog channels and 64 external input channels.

The angle of each of the calculated phasors in a channel group is referenced to
a single analog channel, designated as the angle reference channel. Earlier
TESLA recoders use the first analog channel in each channel group as the an-
gle reference channel. Beginning with firmware version 3.1, the angle refer-
ence channel used for each channel group is configurable, and may be selected
from any ac channel (for best results use a voltage channel).

The event log stores up to 250 events with automatic overwrite the oldest
event. The trending module, accessed through the “logging tab”, preserves the
daily events, up to 1000 events can be saved in the daily trend log.

Planning Your Configuration

Channel Groups

With the amount of real input and calculated channels available to the user, it
is useful to plan the channel setups and naming convention used in your con-
figuration. The following section describes the configuration approach used in
setting up a TESLA recorder.

qE‘l::lrl. TESLA Control Panel

File  Config  “iew Help

Channel Tree

Ed: | dentification

=l Channel Group 1
+ Analog Inputs
+ Enternal [nputs
+ Summations
+ Sequence Functions
+ Impedance Functions
H W etz ars Functions
+ Logic Funchions
+ Fault Locators
¥

Frequercy

+ Channel Group 2

+ beter Groups

Trend

Figure 6.4: Channel Group 1

The TESLA recorder can have two channel groups (configuration dependent)
installed on one recorder. Each channel has 18 analog and 32 external input
channels. A recorder with two channel groups thus has a total capacity of 36
analog channels and 64 external input channels.
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Groupin
System

B

by Power
ement

Channel Group Analog Channels External Inputs
1 1-18 1-32
2 19-36 33-64

A channel group is associated with a DSP processor in the recorder.
Each DSP processor works independently and has access only to its
own channels. For this reason, you must ensure that your channels
are organized so that calculated channels (e.g. summations) and
their corresponding input channels are contained within the same
channel group.

It is important that the number of channel groups specified in the Control Pan-
el’s IED Definition matches the capabilities of the actual recorder. The number
of channel groups is defined as part of the IED’s workspace.

An effective way to organize the many channels available on the recorder is to
group them by the power system element they are monitoring.
The Configuration Editor allows you to identify each element by name and use
this element name to group and identify the analog, digital and calculated chan-
nels associated with it.
For example, if you have a transmission line named A6B, you can define the
element as “Line A6B.” The channels associated with that element might then
be:

Line A6B:Va

Line A6B:Vb

Line A6B:Vc

Line A6B:la

Line A6B:Ib

Line A6B:Ic

External inputs (digital) can also be reasonably associated with the A6B line:

Line A6B:EI:BRK12 a
Line A6B:EI:21N_Trip

Calculated channels fit the model as well:

Line A6B:W/V:Watts (watts)
Line A6B:W/V:Vars (vars)
Line A6B:Iseq: (sequence components)

Release Date: 2008 February 08
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Channel Types and An understanding of how the TESLA creates and uses channel names is help-
Naming ful to producing an optimal configuration.

The TESLA structures channel names into three parts:

Free-form text describing the power system element associ-
ated with this channel (e.g. Line A6B). Channels that are log-
ically related can be grouped through the use of the same
element name.

Element Name (10 chars)

Standardized channel type descriptors are automatically gen-

Channel Type erated when you select the channel type.

Channel Type Examples Va Phase A voltage

lc Phase C current

In Neutral current

Vac Generic AC voltage

DC DC voltage or current

El External inputs

Vseq Sequence component set (pos, neg, zero)

VaSum Summation of Phase A voltages

WV Watts/vars set

PF Power factor

Z1 Impedance

Logic Logic function

FLoc Fault locator

Frequency Frequency (one per channel group)
Description (optional) (12 Often the combination of the Element Name and the Channel
chars) Type is sufficient to fully identify a channel (e.g. Line A6B:Va).

In other cases, the Description is required to clarify the
channel name. (e.g. You might name an external input
channel as “Line A6B:EI:BRK 23 Open.”).

Free-form text available for additional descriptive information
on a channel.

The Element, Channel Type and Description fields are
combined to produce the full channel name:
Element:Type:Description.

This is the name that will appear beside a channel when it is
graphed.

The recorder’s Event Log uses this format when generating
log messages. For example: 2000 Jan 12 20:44:33.672
LineA6B.EI.BRK23 open.
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7 The Configuration Editor

If you have not already done so, read “Planning Your Configuration” on
page 6-6 to gain an understanding of how the TESLA names and organizes
channels.

The Configuration Editor provides the means to create, display and modify
configurations for the recorder. The Configuration Editor is part of Control
Panel.

The screen pictures shown in this section are from the sample configuration
file ConfigDemo provided as part of Control Panel installation. We recom-
mend that you run this configuration as you read this section.

LInit Icdentification
Identification

Serial Number: TESLA-2000-939999-93

Unit ID: | O Tesla 3664
IED: Firtmwvare Yersion: ¥3.0
Reguired Settings Yersion; 2
Communication Yersion; [

System Freguency: B0 Hz

Station

Station Mame: | Station Marth
Station Mumber: |1

Locatian; | DY Office

Figure 7.1: Unit Identification
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7 The Configuration Editor

2 TESLA Control Panel - [Config Edit]

Right Pane

=181 x|

[EIE EAE Conhig mﬁp

Elemert Tree
Identification

El Channel Group 1
El Line #1

Select a metered quarntity
from the tree below and drag
it to the appropriste place in
the Meter G Definition.

Analog Inputs
stermal Inputs - I I - ]
ummations Row |Line #1 :VaMég:A Ph Yoltage Line #1 adng & Ph Vdnage
: . Analog Inputs Rowe |Line #1:vbMacB Ph Voltage  |Line #1:vhang:B Ph Voltage
Sequence Functions | - -
: - = VakPhvoltage [Row [Line #1:Vchag C Ph Yoltage  |Line #1:VoangC Ph Yoltage
Impedance Functions [ Y R A - .

\WattsAVars Functions - Row |Line #1:lahag: & Ph Current Ling #1:la2ng: & Ph Current
ogic Funelion: Add new element orlfunctlon by b [Raw |Line #1-lbMagE Ph Currert|Line #1-Ib&ng B Ph Currert
ault Locators right-clicking on the item and Row |Line #1:lchMag:C Ph Currert |Line #1:lc4ng.C Ph Currert

PF Functions choose from the pop-up box. i Line #1:ars Seq. Wi
B Temprature ' =UnEssigned=
F Inzert Element B Line #1:Z&ngLine Imp.
requency Add El t =LnEssignecd=
+ Channel Group 2 (==t i T #1 ﬁM Sen Currert
=] Meter Groups oltage !ne (MMag: Seq. Currel
Line Meter log rput ... Mew Ya, Wb, Yo  Voltsge |Line #1:12Mag: Seq. Current
 Mew Meter Group Mew External Input Mew YVa Wl L!ne #:10May: Seg. Current
Trend ) balance  |Line #1:%sumsng Unbalance
_ Mew Surnmation .. L4 Mew Yh Current  [Line #1:Insumdng: k. Currert
Meter Groups I Mew Sequence .. . I e i Line #1:%ars Sey. Wik
Mew Impedance =unassignecs
Trend I Mew la, Ib, I =unassigneds
Mew Wtz ars
15 MHew la
Mew Frequency
Mew Logic Function Hew b
| Shawe Channel Tree | Hide Tree | g Mew |z SavelClose |
| — | New Fault Locator
1 | L M In —
Main Menu | Records | Hew PF Detectar Config Edit I
Mew Meter Grou
TESLA Contral Panel P Mew AC Voltage necked v
[ [N = e e AC Current
Toggle to choose Element
Tree or Channel Tree. elete Elerment Mew DC

RV Y N A

Figure 7.2: TESLA Configuration Editor

Navigation through Configuration Settings

The list tree in the left pane is used to navigate through the configuration. Se-
lecting an item in the tree shifts the large right pane view to the appropriate top-
ic.

The tree can be viewed in two ways, the Element Tree or the Channel Tree. The
title at the top of the tree designates which tree is visible. To change to the al-
ternate view select the bottom tab Show Channel/Element Tree.

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.

Double-clicking on a tree branch in the left pane that has a small “+” to its left
or selecting on the “+” itself expands or collapses the tree.

A right-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.
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7 The Configuration Editor

Main Branches

Identification Screen

Channel Group 1
Channel Group 2

Meter Groups

Trend

The Identification view provides information about the selected IED and the
particular configuration file being edited. Most of the information is drawn
from the IED Definition and is provided to identify the target recorder (see
“Adding/Editing a Recorder Workspace Definition” on page 4-2).

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.

Depending on the number of channels in the recorder, the tree presents one or
two channel groups. Expand a channel group branch to access individual ele-
ment and channel definitions.

The main editor tree also has a branch for meter groups (see “Meter Groups”
on page 7-30).

The main editor shows a branch for trends if your settings version is 4 and
above (see “Trends” on page 7-31).
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Settings Version

To Determine the
Required Settings
Version

Recorders with older firmware may require older versions of configuration
files. The Configuration Editor creates older configuration file versions and au-
tomatically converts between different versions.

The version of a configuration file is controlled through the Settings Version
field in the main identification screen (see Figure 7.2: TESLA Configuration
Editor). Changing the Setting Version automatically converts the configura-
tion file to the selected Settings Version. If the conversion results in the loss of
settings from the file (i.e. the target version does not support functions which
were enabled in the original), a list of the affected settings is displayed and you
have the choice of cancelling the conversion or continuing. If you choose to
close the configuration file without saving, the conversion is also abandoned.

A new configuration file is set to the latest Setting Version by default. To cre-
ate a new configuration file for an recorder with older firmware, set the Setting
Version appropriately after opening the new file.

Unit lelertification
Iedertification
Model 2000
Serial Mumber:  TESLA-2000-011126-10
Unit I | D% 36 Channel

[EC Firmwware Wersion: w3 6B
Reguired Settings Version,  F
Communication Yersion: g9

System Fregquency: g0 H=z

Station

Stetion Mame: | Station Morth

Station Mumber: | 1

Lozation: | corner]
Figure 7.3: Determine Settings Version

The settings version required by a TESLA recorder is shown in the Unit Iden-
tification screen of the Utilities menu. You must be connected to the recorder
to view this information.

If the settings version is not shown in this screen, you should update your own
version of Control Panel. Earlier versions of TESLA and Control Panel do not
report the required settings version. TESLA firmware earlier than v2.0 always
requires settings Version 1. TESLA Control Panel software earlier than v2.0
always creates settings Version 1.
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Auto-Check and

Convert When
Loading

When you load a configuration file to a recorder, Control Panel first checks that
the Settings Version is compatible. If it is not, you are given the option of con-
verting the file on the spot. If your version of Control Panel is older than the
recorder’s firmware and does not support its required Settings Version, you
need to update your copy of Control Panel.

Element and Channel Tree Views

Element Tree View

Channel Tree View

The Config Editor presents the recorder channels in two distinct views. The ti-
tle at the top of the tree pane indicates the present viewing mode. The button at
the bottom of the tree pane lets you switch to the other viewing mode.

Present viewing mode -
Element Tree.

Ui}y TESLA Control Panel - [Config Edit]
File  LConfig iew Help

Element Tree
TESLA Device Configurstion

+ | dentification
= Charnel Group 1

= Elementl Unit ID TESLA WE4
T m{fbg Inpts Seftings File  2001-05-04_16 43,05

a

Wh Seftings Wersion |5 -

}Ic Last Modified 01 May 04 09:51:23
a

b Setial Mumber 1

Ic

In Mumber of

+ Summations Channel Groups

+ Sequence Functions
* Impedance Functions Comments: | commerts]
+ ' atts M ars Functions (fmezez. &0
+ Logic Functions CREFEEHEE)
+ PF Functions
Frequency

+ Meter Groups

Trend

Switch between Channel
Tree and Element Tree.

‘ Showr Channel Tree | Hidle Tree | |
|

M ain Menu Config Edit | Records Trends | Events Metering LItilitie:s

Figure 7.4: Element Tree View

The Element Tree View organizes channels by the element names you create.
Element 1 has been further expanded to show some of the channels associated
with it, such as Va.

The Channel Tree View organizes channels by channel type. You can use this
view to gain an overview of channel usage. Although you can chose to work in
either view, the Element Tree View is recommended for most operations as it
provides an automatic way of grouping related channels.
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Channel Overview Screens

i}, TESLA Control Panel - [Config Edit]

File Corfig View Help

Element Tree — Inputs [ Derived
# Identification | Analogs | Digitals | ions | Sequence | Imp: [WattsiWars | Logics | Fault Locators [ PF Detector |
o I o

El Channel Broup 1 Line200— [13 =2 [o o o @ I

nalog Inputs
stemal Inputs
[#] Channel Group 2
Meter Groups

Show Channel Tree | Hide Tree | i i i Close
|

Main Menu Config Edit |

TESLA Control Fanel, Current IED: TESLA Demo Unit |Connected "

Figure 7.5: Channel Group Overview Screen

An overview of elements and channel settings is available by selecting a chan-
nel group, element or channel type from the tree. You can edit individual pa-
rameters in the overview display.

Use the Channel Group Overview screen to choose the Angle Reference Chan-
nel for each Channel Group (see “Phase Angle Metering Reference” on

page 6-6). Choose any analog channel configured as an ac channel, for best re-
sults choose a voltage.

The Channel Group Overview screen shows a listing by element of the allocat-
ed functions. The last line shows functions available to be allocated.

i TESLA Control Panel - [Config Edit]

Hle Config Yiew Help

Iﬁemem Line 200 Line 200 Line 200 Line 200 Line 200 Line 20
Tyoe a e Va a Va Va
Desc AN A A7 AN A4 A6
Channel 1 4 T 10 14 16
Module 401003 63%ac Commaon 003 BSYac Comman 003 63V ac Comman 003 B3Yac Comman 003 B9Vac Comman 003
Unit 4
Scale 1R 1 10 1 i 10
Angle Offset o o o o o o
Rate of Change Interval |10 0 0 10 [ 10
Harmeric Number 3 3 3 3 3
Hominal Yalue 69 I 5] IEl ] 69
High EQ o o 0 0 0 (-
Magnitude: Delay 0 0 0 0 0 0
Eniable O O i - - O
Fault [~ ' [ ' - [
Suving r r r r r r
Log C O O O O C
Motity r r r r r r
Cross Trigeer | [~ r r r r 1
Priarity
Alarm Cortact |- - - -- -
Lowe Limit 0 o 0 a 0 a
Magnitude | Defay 0 o 0 o o 0
Erable r r r r r r
Faull C C O - - O
Swring C O O O O C
Log r r r r r r
Natity C C i O i C
Cross Trigger [ O O O - O
Pricrity
larm Contact| -
Wegative Rate|Limt o 0 0 0
of Change  [Dejay 0 0 0 0 0] 0 =
e = = T 7 z : T |
oy Crarelires | ‘ Show Tree | R0 ATy e | Close
I

Main Meru ConfigEdi |

TESLA Contral Panel, |Cument [ED: TESL& Dema Linit |Conrected

Figure 7.6: Analog Input Channel Configuration Screen
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Individual Channel Configuration Screens

The settings for each channel can be displayed in individual screens by select-
ing the specific channel in the tree. Each channel type has its own configuration
screen with parameters appropriate for its type.

Adding an Element To add an element in the Element Tree view:
1 Select the desired channel group in the tree.
2 Right-click and select Add Element from the shortcut menu.

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

Step 1 - Select desired Step 2 - Right-click and Step 3 - Name element
channel group in tree. select Add Element. and select Enter.

1, TESLA Control Panel - [Config Edit] ~=lolx| ‘

e Edt donfip Yiew Help

 Limit (Tupe va Wb Vo
 Stoigge plams i
= Channgl Group 1 EErame frEEItE 2 3
= Element 1 Izolated 006 B9ac Izolate: 006 BIVaC [0k

Elemert Trs A
(=] dentifidation Element Element 1 Element 1 Element 1 J

Inzert Elgment o e
&dd Element

B Sequence Funclions
| B Impedance Functions

Mew Analog lnput ..
e Esternal Input

| PF Functions Iew Surmmation ..
* Frequency
B Channel Group 2 Mew Sequence ...
[ Meter Groups
- Trend Mew [mpedance

I e ' att s ars
Mew Frequency
Mew Logic Function

- MewFault Lozator - .
Show Channel Tree Hiicle Tree haw ee | e Tree. e i) lose.
’;I_ Mew FF Detector ‘ﬂ]il—l |

VainMenu ] Recodngs | Loggrg | Evenilt | Metoing | Uikes cortgEat |
__Wenven ] e Mew Meter Graup e e —
TESLA Control Panel e Trend Jemo Linit |Connected 4|

Figure 7.7: Add an Element

For information on settings for triggers and actions see “Triggers” on page 7-
28. For additional information on channel types see “Channel Types and Nam-
ing” on page 6-8.
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7 The Configuration Editor

Adding a Channel

Chatter Limits

To add a channel in the Channel Tree view:

1 Select the desired channel group in the tree.
2 Expand the branches in the tree to show the channels for each group.

3 Select the channel number and an input screen appears on the right side.
4 Type in the information required to configure the channel.

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

Step 1 - Select Analog Step 2 - Right-click and IStep 3 - Choose type.
Input. select New Analog Input.

%}y TESLA ontrol Panel - [Config Edit] _ (o) x|
Fie Edt | Config Wiew Help
Elemert free F | l_ =
E Element Element 1 Element 1 Element]
 Lints Type Va W Ve
“ Stdrage Alams Desc
= Charfel Group 1 Channel 1 2 3
ot S e e e o Sl
i Eename e item L
2KV
Inzert Element o
Sequence Funclions 10
pedence Functions #dd Elemen

‘atts/Vars Functions
gic Functions

: 3
- . - N =]
Mew Wa, W, We =

Fault Locatars N CEEEE]
: EIFF Funclions Mew External Input MHew s I/
Freuency . [
9 Channel Group 2 Mew Summation .. 4 [RI=] i s
[ Meter Graups [
Trend MHew Sequence ... » Mew Wi TIo
Mew Impedance Mew o Ib. | |F
enla, b, lo
MHew \Watts v ars e
Mew |a 552 B
Mew Frequency e 4.,-'
e . . Mew |b
Show Channel Tree | Hide Tree Mew LDgIC Function Mew |c Close:
MHew Fault Locator New |
Main M, Lkt (S0 R ]
——= = NewFF Detector
TESLA Contral Panel A
— Mew Meter Group Hew AC Yoltage
HEwTrend Mew AT Current

Welete Elermiernt Mew DC —

Figure 7.8: Adding Analog Input Channels

There are chatter limit functions built into the TESLA trigger definition. Chat-
ter limits are applied to all triggers, although separate settings are available for
External Input channels. The chatter limit function counts the number of
changes of state that occur within a given period. Any trigger that generates
more than four changes of state in a user-specified period Chatter Detection
Window is immediately disabled, and fixed in the inactive state. The chatter
limit function continues to monitor the number of changes of state, however,
and while the count of changes of state (in further periods) continues to exceed
four, the disabled status of the input or trigger continues. The input or trigger
is re-enabled when the change count is less than four for a user-specified num-
ber of periods Recovery Time.

To access the chatter limits settings, select the Identification™>Limits entry in
the configuration’s main tree view.

Note: Although an External Input triggers may be disabled by a chatter limit
function, the recording contains the original External Input data.
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7 The Configuration Editor

Storage Alarms

There are record and trend storage alarm conditions that can be configured to
close an alarm contact. The record and trend storage alarm condition can be ac-
cessed via the SCADA protocols. You can enable the recorder nearly full and
trend nearly full alarm conditions in the Recording tab of the Utilities screen.

To access the storage alarm configuration, select Identification>Storage
Alarms in the configuration editor’s main tree view.

Analog Input Channels

The menu entry New Analog Input is used to add an Analog Inputs Channel.

1 Select Analog Inputs in the tree. If the Channel Tree is showing, expand An-
alog Inputs under the appropriate Channel Group and choose an unallocated
channel.

Right-click and select New Analog Input.

3 Select the desired channel type from the list. 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 Ia, Ib, Ic or New Va, Vb, Vc, three entries
are created and the configuration screen for the first is displayed. To mon-
itor a dc quantity, select New DC.

4 When you chose a channel type, the right pane displays a channel configu-
ration screen.

TESLA Analog Input

Element: Type Description Channel Madule Type

Element] [va =] [1 x| [am003 eavac commen ne =]
Units 2 k¥ Angle Offset  Rete of Change Interval Single Harmonic Mumber Momingl Lesvel

kY wigwiSet Scale o 1.0 = |Cyole(s) 3 - &) W

Limil| Delay Enable | Fault | Swing | Log | Hotify Tcr ri;:; Priority] c;:;r: o

High Magnitude 7w 1 zec |V | r v | r =2
Laowe Magnitude B0 W 0 sec |V [ ] v [ ] 1 -
Megative Rete of Change |10 W 0 sec | [ V r ¥ r r 1

Posilive Rete of Change (10 W 0 sec |[72 r r & [ r 7

Single Harmonic 1 % 1 sec [0 [ ] v [ ] 1

Total Harmonic Distortion |1 % 1 sec [0 Il - v | ] 1

Sag 85 % r C C ~ C C 1

Swel 110 |% m r m & C [ 1

Figure 7.9: Analog Input Screen

For more information about Settings for triggers and actions see “Triggers” on
page 7-28 and “Actions” on page 7-29.

TESLA Analog Input

Selected from the Channel Tree the element is variable.
Selected from the Element tree the element is fixed.

Element
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7 The Configuration Editor

TESLA Analog Input

Type

Based on the channel type you selected. If desired, use the Type field
to modify the phase reference of an existing channel. It cannot be
used to define a new analog channel or change a voltage channel into
a current channel and vice versa.

Description

Extends the channel name if it requires further description to make it
unique (see “Planning Your Configuration” on page 6-6).

Channel

Identifies the hardware input associated with the channel group. 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

The Module Type indicates type of external input isolation module
being used with this channel (see “AC Voltage Input Module”

in Appendix |, and “DC Input Module” in Appendix L).

This provides scaling information to the system.

A dc isolation module channel can be used for either an ac or a dc
input to the TESLA recorder. DC signals brought to the TESLA
through dc isolation modules is bipolar, that is, if the full-scale value is
5 volts the module will also read voltages down to -5 volts.

Units

AC current select mA, A or kA.
AC voltage select mV, V or kV.
DC module select mA, A, mV or V.

Angle Offset

Provides a phase angle offset for the Analog Input channels. It affects:

« The phasor (phase angle) value for the analog channel to which it
is applied.

» The analog channel metering screen’s phase angle values.

« The calculated channels which use the analog channel’s phasors
(phase angle) as part of the calculation (watts, vars, Impedance,
Summations, Sequence components, etc.). Anything to do with
the calculated channels will be affected, such as metering
screens and triggers.

« The graphs for the calculated channels will be affected because
the data points for the graph are calculated.

The data points for the analog channel graphs are not affected
because they are measured value data points.

When the Angle Offset is used on a reference channel, it affects all
other channels and appears on the metering screens.

Rate of Change
Interval

Period of time over which both positive and negative rate of change is
measured. 0.5 to 8.0 cycles.

Single Harmonic
Number

2 to 25 multiple of fundamental frequency

Nominal Level

Provides a nominal level for sag and swell detector.

Limit Specifies magnitude, rate of change, single harmonic, THD, sag and
swell trigger levels.

Delay Requires an element to be energized before an active state is deter-
mined. Magnitudes with rate of change are settable from 0 to 1,200
seconds in half-cycle increments. Single harmonic and THD are setta-
ble from 1 to 10,000 seconds in 1 second increments.

Enable Enable/disable

Fault Enable/disable
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7 The Configuration Editor

AC Scaling

DC Scaling

TESLA Analog Input

Swing Enable/disable

Log Enable/disable

Notify Enable/disable

Cross Trigger Enable/disable

Priority 1,2,3

Alarm Contact 2,3,5,6,7—36 channel TESLA
2, 3 - 18 channel TESLA

When you select the View/Set Scale button on the Analog Input form for an ac
channel, Control Panel displays the Scaling dialog box. The scaling factor is
the equivalent to the turns ratio of the primary transducer (CT or PT). The nom-
inal secondary value is the default calibration for the channel.

If you are using an ac module to measure the ac quantity, Control Panel sets
the Full Scale quantity appropriately; if you are using the dc input module enter
the Full Scale value associated with the values of the scaling resistors Rsh, Rin
and Rfb as listed in “DC Input Module” in Appendix L.

TESLA AC Analog Scaling

Module Mame: 401002 BAac

Full Scale (Secondary): o0 A

Lnits

Equivalent Primary Value T [~ =]  Mominal Secondary Vaiue: 5 A

Figure 7.10: AC Scaling

When you select the View/Set Scale button on the Analog Input form for a dc
channel, Control Panel displays the Scaling dialog box, Figure 7.11: DC Scal-
ing. You must set the Full Scale value, which can be determined from the scal-
ing resistors attached to the module. For dc channels, TESLA uses two-point
scaling, whereby the conversion process performs a linear transformation be-
tween 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 L. Enter the associated Full
Scale value from “DC Input Module” in Appendix L as the Full Scale (Second-
ary) value. If you are measuring a dc voltage or current directly, enter the same
values as Primary and Secondary for each of Points 1 and 2. The specific val-
ues for Point 1 and 2, provided they are reasonably separated, are not signifi-
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7 The Configuration Editor

Sag and Swell
Detectors

cant, except that they are used as default values for the calibration activity. For
instance, if you are directly measuring a 48 Vdc input, you may wish to enter
0V for Point 1 and 48 V for Point 2.

If you are monitoring an ac signal through a dc module, you must define the
signal as an ac signal.

TESLA DC Analog Scaling
Maciule Mame: 401016 DC
~Full Scale (Secondary)
Units
* ma x
The full scale walue far the DC
Module is detertnined by scaling
resistors attached to the madule
- Secondary to Primary Scaling
TESLA will perform a linesr transformstion based on the folloving points.
These poirts will alzo be used a5 default calibration points.
Units
Poirt 1: |4 ma, Eguirvalent Primary Yalug I-EU |°C hd
Point 2: |20 ma, Equivalent Primary Yalug IEU o
oca_|

Figure 7.11: DC Scaling

Sag and Swell detectors are available on voltage channels. There are three re-
lated fields in the Configuration screen controlling Sag and Swell detectors.
The definition of a Sag or Swell depends on a Nominal Level of voltage. The
Sag and Swell thresholds are expressed as a percentage of the Nominal Level.
The Sag threshold is configurable between 50% and 90% of Nominal. The
minimum Sag level is fixed at 10% of Nominal. The Swell threshold is config-
urable between 110% and 150% of Nominal. The maximum Swell level is
fixed at 180% of Nominal.

The duration of a Sag or Swell is fixed at any value between 0.5 cycle and 1
minute.
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External Input Channels

TESLA External Input Configuration

Elemert | Element? - l
Description

Channe 9

Defintte Delay |0 ms ExternEDE I s

Label | Enable | Fautt | Swing | Log ‘ Hotify Tcr'i;;zr Priority ::;T“
ACTIVE Stete [ active [[@ = = I = = [2 |8
INACTIVE State|Inactive | [ I = i = I 1 El

Figure 7.12: External Input Configuration Screen

The menu entry New External Input is used to add an External Input Channel.
5 Select External Inputs in the tree.

6 Right-click and select New External Input and give it an unique name.

7 When you chose a channel type, the right pane displays a channel configu-

ration screen.

For more information about Settings for triggers and actions see “Triggers” on
page 7-28 and “Actions” on page 7-29.

TESLA External Input Configuration

Element Selected from the Channel Tree the element is variable.
Selected from the Element tree the element is fixed.

Type Fixed as El (external input) and is not shown. It will automatically be
used as part of the channel’'s name.

Description Extends the channel name if it requires further description to make it
unique (see “Planning Your Configuration” on page 6-6).

Channel Identifies the actual External Input number connected to the input.
This number is identified on the rear of the TESLA chassis. The list
only shows inputs which have not been assigned to other channels.

Definite Delay Requires the element to be energized before an active state is deter-
mined. Settable from 0 to 5,000 ms in eighth cycle increments.

Label On/Off

Enable Enable/disable
Fault Enable/disable
Swing Enable/disable
Log Enable/disable
Notify Enable/disable
Cross Trigger Enable/disable
Priority 1,2,3
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TESLA External Input Configuration

Alarm Contact 2,3,5,6,7—-36 channel TESLA
2, 3—18 channel TESLA

Summation Channel

“li; TESLA Control Panel - [Config Edit]
Fle Config View Help

Elemen Tree T =
& Identiization Element Element1
=1 Channel Group 1 Type VSum
= Element] Desc zero
£l Anaiog Inputs Lt o
Va rannet a
Vb iterval |10
Ve Inset Element Tk
la Add Element ame Element1:Va
Ie Fack
b New Andlog Input ol facy 11
e ngle Offset |0

b

I Sequence

Flmpecone NeW IMpedanee

New Watts/are

Blwatts A al
l Logic Fun
51FF Funoli New Logie Function :EW :E' [
Frequency Mew Fault Locator NEW ‘Z
& Meter Groups | New PF Detector NEW i
Tiend New Meter Group e
Newwln
New AC Voltage:
New AC Cument =l
Shaw Channel T Close
Main Meru s Trends | Everts | Metering | Utities
Add thize Phase Vol ment Cunent [ED. TESLAVES Connected

Figure 7.13: Adding Summation Channels

The menu entry New Summation is used to add a Summation Channel.

8 Select Summations in the tree. If the Channel Tree is showing, expand Sum-
mations under the appropriate Channel Group and choose an unallocated
channel.

9 Right-click and select New Summations.

10 Select the desired channel type from the list. 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 Ia, Ib, Ic or New Va, Vb, Vc, three entries
are created and the configuration screen for the first is displayed.
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7 The Configuration Editor

11 When you chose a channel type, the right pane displays a channel config-
uration screen.

For information about Settings for triggers and actions see “Triggers” on
page 7-28 and “Actions” on page 7-29.

TESLA Summeation Function Configuration
Element Type Deseription Summation Index:

vasum | [tst_val 2 |

Element1

Units: ¥
Scale: 1 VA

Define Inputs,
Element Type: Descrigtion

Rate of Chenge Interval [10 =] Cycle(s)

Scale Factor  Angle Offzet

Input 1 [Elemertt:vatst_vai 1 =k AR
Rt 2 [Eiemertt: vitet vt 1 = =] L]0
Input 3 [Elemertt:vetst el 1 =l L]

Limit Del Enable | Fault | Swi L Hatify | P55 | prigrity] Alarm

imi elay nable | Fau wing | Log i1 | rriamer PO Contart

High Magnitude 0 3 0] sec |V ol r i ~ ~
Cow Magniuds 0w o s @ [ C [ [ i 1 -
Negetive Rale of Change |0 v 0 |sec |[@ @ C i @ 2 3 G
Fostive Rteof Change |0 % 0 |sec |[@ o r i o i 1 B

Figure 7.14: Summation Function Configuration Screen

TESLA Summation Function Configuration

Element

Selected from the Channel Tree the element is variable.
Selected from the Element tree the element is fixed.

Type

Selected for you based on the channel type you just selected. If
desired, the Type field can be used to modify the phase reference of
an existing channel; it cannot be used to define a new summation
channel, it cannot change a Voltage channel into a Current channel,
nor vice versa.

Description

Extends the channel name if it requires further description to make it
unique (see “Planning Your Configuration” on page 6-6).

Summation Index

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

Each channel group has 15 available summation channels. Select
any available channel. If the only option is “undefined”, you have
already used all available channels.

Rate of Change
Interval

Period of time over which both positive and negative rate of change is
measured. 0.5 to 8.0 cycles.

Element Type
Description

Identifies the channels to be used in the summation. The list includes
all previously defined analog channels and any summation channel
with a lower summation index field. It grows automatically as you
define new channels.

Release Date: 2008 February 08

TESLA User Manual 2000

7-15
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TESLA Summation Function Configuration

Scale Factor

Specify a Scale Factor and a Rotation for each of the inputs. TESLA
applies the scale factor to measurements in the Secondary domain.
When converting to the Primary domain, TESLA applies the scale fac-
tor of the first defined input. Click Show Primary Units to see how this
affects the summation calculation. While Control Panel is in Primary
Units mode, you may view and/or modify the scale factor as it would
apply in the Primary domain. When you click Show Secondary Units,
TESLA Control Panel shows you the equivalent scale factor in the
Secondary domain.

Angle Offset With Settings Version 4 and above specify an angle offset.

Limit Specifies the magnitude and rate of change trigger levels.

Delay Requires the element to be energized before and active state is deter-
mined. Settable from 0 to 1,200 seconds in half-cycle increments.

Enable Enable/disable

Fault Enable/disable

Swing Enable/disable

Log Enable/disable

Notify Enable/disable

Cross Trigger Enable/disable

Priority 1,2,3

Alarm Contact 2,3,5,6,7—36 channel TESLA
2, 3—18 channel TESLA

7-16

TESLA User Manual 2000 Release Date: 2008 February 08



7 The Configuration Editor

Sequence Component Channels

TESLA Sequence Function Configuration

Element Type Description Sequence Indsx Units:

Element2 = || EEEE: [ = v
Select Inputs: Element: Type: Descrigtion Sl
Phase & [Blementz:vatst_ve2_t BN
Phase B [Fementzvitst_2 1 =
Phass € |EI iz wetst vez 1 J Rate of Change Interval
BsE emert2: e i hd
i 10 | SyolE(s)
[ 0 o Cross o | Alarm
Limit Delay| Enable Fault Swing Log Hotify Trigger Priority| Contact
Pos Seq High Maonitude |0 v ) sec [ v [ ¥ v 2 2 3
Fos Seqlow Maonfude |0 v |0 sec | [@ [ [ i [ = 1 5
Pos Seq Pos RO 0 W 0 |ses [# [ r i [ = 1 3
Pos Sed Meg ROC 0 v 0 e [@ [ r I [ = 1 7
Meg SeqHighMagniuds |0 v 0 sec [ o r I o C 3 3
Zera Seq High Magnituds (0 v ) sec | [v v [ ¥ v [ 1 3

Figure 7.15: Sequence Function Configuration

The menu entry New Sequence Functions is used to add a Sequence Function
Channel.

12 Select Sequence Functions in the tree. If the Channel Tree is showing, ex-
pand Sequence Functions under the appropriate Channel Group and choose
an unallocated channel. Use new sequence to add a sequence set—positive,
negative and zero.

13 Right-click and select New Sequence Function—select a choice of voltage
or current sequence set. Only one voltage sequence or one current sequence
per element is supported.

14 When you chose a channel type, the right pane displays a channel config-
uration screen.

For information about Settings for triggers and actions see “Triggers” on
page 7-28 and “Actions” on page 7-29.

TESLA Sequence Function Configuration

Element Selected from the Channel Tree the element is variable.

Selected from the Element tree the element is fixed.
Type Selected for you based on the channel type you just selected.
Description Extends the channel name if it requires further description to make it

unique (see “Planning Your Configuration” on page 6-6).

Sequence Index

Identifies the internal sequence channel. Unlike the analog and exter-
nal input channels, this is not associated with a hardware input, but
simply identifies which of the internal virtual sequence channels will
be used.

Each channel group has 6 available sequence channels. Select any
available channel. If the only option is “undefined”, you have already
used all available sequence channels.

Element Type
Description

Identifies the channels used to create the sequence set. The list
includes all analog input or summation channels which have already
been defined. It grows automatically as you define new channels.

Scale Factor

A Scale Factor and a rotation for each of the inputs can be specified.
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TESLA Sequence Function Configuration

Rate of Change
Interval

Period of time over which both positive and negative rate of change is
measured. 0.5 to 8.0 cycles.

Limit Specifies the magnitude and rate of change trigger levels.

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.

Enable Enable/disable

Fault Enable/disable

Swing Enable/disable

Log Enable/disable

Notify Enable/disable

Cross Trigger Enable/disable

Priority 1,2,3

Alarm Contact

2,3,5,6,7—36 channel TESLA
2,3 -18 channel TESLA
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Impedance Channels

TESLA Impedance Function Configuration

Element Type Description Impedance Index
Element1 271 tetZ1 1 -
Vatage Input [Element! vatst_val_1 =l
Current Input |Element1:la:tst_la1_1 j

Rate of Change Interval |1.0 - | Cycle(s)

Circle Radius |1 sec. ohms

Minimum Change |1 sec. ohms

Maximum Change 100 zec. ohms
Definite Delay ’W sec

Detector Actions: Scale: 1 Pri ohme/5ec ohms
. - Cross - | Alarm
Enable Fault ‘ Swing Log | Hotify T Priority| S
[+ ¥ [+ T v [+ 1 3

Figure 7.16: Impedance Configuration Screen

The menu entry New Impedance is used to add an Impedance Channel.

1 Select Impedance Functions in the tree. If the Channel Tree is showing, ex-
pand Impedance Functions under the appropriate Channel Group and
choose an unallocated channel.

Right-click and select New impedance.

3 The Impedance function continuously recalculates the apparent impedance
from the configured voltage and current signals, then subtracts an earlier
calculated value (determined by the “Rate of Change Interval” setting). The
impedance trigger operates if the difference is between the “Minimum
Change” and “Maximum Change” settings, and the calculated impedance
is within “Circle Radius” of the origin.

4 When you chose a channel type, the right pane displays a channel configu-
ration screen.

For information about Settings for triggers and actions see “Triggers” on
page 7-28 and “Actions” on page 7-29.

TESLA Impedance Function Configuration

Element Selected from the Channel Tree the element is variable.
Selected from the Element tree the element is fixed.

Type Fixed as Z1, automatically used as part of the channel’s name.

Description Extends the channel name if it requires further description to make it

unique (see “Planning Your Configuration” on page 6-6).
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TESLA Impedance Function Configuration

Impedance Index

Identifies the internal impedance channel. Unlike the analog and
external input channels, this is not associated with a hardware input,
but simply identifies which of the internal virtual impedance channels
will be used. Each channel group has 9 available impedance chan-
nels. Select any available channel. If the only option is “undefined,”
you have already used all available channels.

Voltage Input

Identifies the channels to be used to create the impedance. If you
select analog or summation channels as inputs, the impedance chan-
nel calculates single-phase impedance; if you select sequence chan-
nels, it calculates three-phase impedance.

Current Input

Identifies the channels to be used to create the impedance. If you
select analog or summation channels as inputs, the impedance chan-
nel calculates single-phase impedance; if you select sequence chan-
nels, it calculates three-phase impedance.

Rate of Change
Interval

Period of time over which both positive and negative rate of change is
measured. 0.5 to 8.0 cycles.

Circle Radius

Specifies impedance circle to be modified.

Minimum Change

Specifies the minimum impedance change to be detected.

Maximum Change

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.

Enable Enable/disable
Fault Enable/disable
Swing Enable/disable
Log Enable/disable
Notify Enable/disable
Cross Trigger Enable/disable
Priority 1,2,3

Alarm Contact

2,3,5,6,7—36 channel TESLA
2, 3 - 18 channel TESLA
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Watts and Vars Channels

TESLA VWatts/vars Function Configuration

Element Deeseription Wattsvars Indes Seale
Element2 tst iz 1 [10 ] 1e-006 MVA/VA
Rate of Changs Intervals (Cycles)
Woltage Input [Element:vartst_vaz_1 =l st 1 .
Currert Input [Element2 lactst_la2_1 = e 1o =lpa =
Limit Det: Enable | Fault | Swin Loy iy || S ]| S
i 9 - Trigger Contact]
[WWatts High Level Detector 1 ] W 0 ~ ~ - ~ ~ ~ 2 3
[Walls Low Level Detector 1[0 w0 sec |[@ [ O - - - 1 -
[Viatts Postive ROC Detector 1 [0 w0 sec |[w) [ C & = = 3 3
[Watts Negative ROC Detector 1|0 W 0 zec ~ r r r r r 1 -
[Watts High LevelDetector 2[00 w0 sec |[@ O - i i = n
Watts Low LevelDetector2__ [0 w0 |sec |[@ r = - = = g
[Walls Positive ROC Detector 2 [0 w0 sec | [ - cd cd = 2 B
[Watts Negative ROZ Detector [0 w0 sec |[7 & - I e e 1 5
ars High Level 0 VAR |0 sec | r r r r r T -
ars Low Level 0 WeR [0 ses | O - - - i 3 -
Wars Postive ROC 0 AR [0 sec W O - - i i 3 -
ers Negalive ROC o VAR [0 sec [ [ - - =4 =4 1 7

Figure 7.17: Watts/Vars Configuration

The menu entry New Watts/Vars Function is used to add Watts/Vars Function
Channel.

1 Select Watts/Vars Functions in the tree. If the Channel Tree is showing, ex-
pand Watts/Vars Functions under the appropriate Channel Group and
choose an unallocated channel.

Right-click and select New Watts/Vars Function from the shortcut menu.

3 When you chose a channel type, the right pane displays a channel configu-
ration screen.

For information about Settings for triggers and actions see “Triggers” on
page 7-28 and “Actions” on page 7-29.

TESLA Watts/Vars Function Configuration

Element Selected from the Channel Tree the element is variable.
Selected from the Element tree the element is fixed.

Type Fixed as W/V, automatically used as part of the channel’'s name.

Description Extends the channel name if it requires further description to make it
unique (see “Planning Your Configuration” on page 6-6).

Watts/Vars Index Identifies the internal watts/vars set channel. Unlike the analog and
external input channels, this is not associated with a hardware input,
but simply identifies which of the internal virtual channels will be used.
Each channel group has 9 available watts/vars channels. Select any
available channel. If the only option is “undefined”, you have already
used all available channels.

Scale Factor A Scale Factor and a rotation for each of the inputs can be specified.

Voltage Input Identifies the channels to be used to create the watts and vars. These
can be either analog input channels, summations or positive
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.
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TESLA Watts/Vars Function Configuration

Current Input

Identifies the channels to be used to create the watts and vars. These
can be either analog input channels, summations or positive
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.

Rate of Change Interval

Watts 1 Period of time over which both positive and negative rate of change
for Watt Detector 1 is measured. 0.5 to 8.0 cycles.

Watts 2 Period of time over which both positive and negative rate of change
for Watt Detector 2 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 magnitude and rate of change trigger levels.

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.

Enable Enable/disable

Fault Enable/disable

Swing Enable/disable

Log Enable/disable

Notify Enable/disable

Cross Trigger Enable/disable

Priority 1,2,3

Alarm Contact

2,3,5,6,7—36 channel TESLA
2, 3 - 18 channel TESLA
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Frequency Channels
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Figure 7.18: Frequency Channels

The menu entry New Frequency is used to add a Frequency Channel.

1 Select Frequency in the tree.

2 Right-click and select New Frequency. Unlike the other calculated channels,
there is only one frequency channel per Channel Group.

3 When you chose a channel type, the right pane displays a channel configu-
ration screen.

For more information about Settings for triggers and actions see “Triggers” on

page 7-28 and “Actions” on page 7-29.

For information about Settings for triggers and actions see “Triggers” on

page 7-28 and “Actions” on page 7-29.

TESLA Frequency Measurement Configuration

Frequency derived Identifies the analog input channel on which to measure frequency.
from

Rate of Change Period of time over which both positive and negative rate of change is
Interval measured. 0.5 to 8.0 cycles

Limit Specifies the magnitude and rate of change trigger levels.

High magnitude limit is 7/6 x nominal frequency, low magnitude limit is
5/6 x nominal frequency.

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.

Enable Enable/disable
Fault Enable/disable
Swing Enable/disable
Log Enable/disable
Notify Enable/disable
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Logic Channels

TESLA Frequency Measurement Configuration

Cross Trigger Enable/disable

Priority 1,2,3

Alarm Contact 2,3,5,6,7—36 channel TESLA
2, 3—18 channel TESLA

Step 1 -Select
an Element.

Step 2 - Select
New Logic Function.

e

E

!Step 3 - Selecting

F|an element brings
r |up Logic screen

Edt Config View Help

=lolx|

[lement Tree
B derification
Group

Walts/Vars Funciions

=]
Chanel Group 2
6 Meter Groups
Trend

TESLA Logie Function Configuration

Description Logie Function Index.

<undefined> )

Elemert
Line #1

Delay Modkie:

Delay

assert [0 ms
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o out

o =2 Toriorny Ao
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Figure 7.19: Logic Channel

The menu entry New Logic Function is used to add a Logic Function Channel.

1 Select Logic Function in the tree.

2

Right-click and select New Logic Function. The menu entry New Logic

adds a logic channel. You can choose up to 5 state values from all the de-
fined detectors in the channel group. Each of these may be inverted, and a
chain of logic operations are performed on the 5 state values. Transitions in
the resultant state may be delayed as required by the application.
3 When you chose a channel type, the right pane displays a channel configu-
ration screen.
For more information about Settings for triggers and actions see “Triggers” on
page 7-28 and “Actions” on page 7-29.
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TESLA Logic Function Configuration

Element Selected from the Channel Tree the element is variable.
Selected from the Element tree the element is fixed.
Type The type is fixed as “Logic.”
Description Extends the channel name if it requires further description to make it

unique (see “Planning Your Configuration” on page 6-6).

Logic Function
Index

Each channel group has 15 available logic channels. Select any avail-
able channel. If the only option is “undefined,” you have already used
all available channels.

Inputs 1-5 Select from previously defined detectors.

Delay Module Assert—selectable from 0 to 20,000 ms in half-cycle increments.
Deassert

Gates NOT, AND, NAND, OR, NOR, Exclusive OR, and Exclusive NOR.

Enable Enable/disable

Fault Enable/disable

Swing Enable/disable

Log Enable/disable

Notify Enable/disable

Cross Trigger Enable/disable

Priority 1,2,3

Alarm Contact

2,3,5,6,7—36 channel TESLA
2,3 -18 channel TESLA
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Fault Locator Channels

%il; TESLA Control Panel - [Config Edit]

Fie Config View Help

Elemert Tree I | I [ -
# Idertification Elemert Elemer] Element] Eemert] Eem
=l Chamnel Grovp 1 Tvpe Va b Ve In

=l Elerrent1 Desc
] — 1 2 3 4
Wa 401003 B9%ac Common Neutral 401003 B8Vac Commen Meutral 401003 63%ac Common Neutral 4010—
b
o Add Element i
TESLA Fault Locator Configuration
la Hew Analog Input o
:b Mz Bt Element Type De=cription Fautt Locator Indes
° New Summation ...
In [ Element1 Floc ‘ 1 j
# Summatio
New Impedance
# Sequence
£ Impedan | New WaltstVars
= Walts/fa Intizting Exent |Element1 Whotst Wi 1[Sweell] j
# Logic Fun__ New Logi Funciion
 Fault Loce
I PF Functi Hew PF Detector Phase A Yolts |Element1 watat val 1 j
Frequency | Mew Meter Group =l
Bl Meter Groups
Trend Phase B Volts [Element virtst_vi 1 =]
Phasz € Vaits [Element! vertt e 1 =
Shaw Channel 1 -
— Phase A Amps |<unass|gned> j
Main Menu
1 = = i
“dd a Feult Locator Phaze B Amps | UnEE signed: J
Phase C Amps |<una55igned> j

Pos Sequence Impedance |0 +j |0 Pri. ahms
Zero Sequence Impedance 0 +]j o Pri. ahms

Line Length 0 et -

Figure 7.20: Fault Locators

The menu entry New Fault Locator is used to add a Fault Locator Channel.
1 Select Fault Locator in the tree.

2 Right-click and select New Fault Locator. The menu entry New Logic adds
a logic channel.The fault locator channel monitors 3 line voltage inputs and
3 line current inputs. When an “assert” transition occurs, the phase informa-
tion collected is used to determine the location of the fault from the line
conditions monitored prior to the transition. The line parameters refer to the
total line length. The distance may be indicated in miles or kilometers.

3 When you chose a channel type, the right pane displays a channel configu-
ration screen.

TESLA Fault Locator Configuration

Element Selected from the Channel Tree the element is variable.
Selected from the Element tree the element is fixed.

Type Fixed as “FLoc.”

Description Extends the channel name if it requires further description to make it
unique (see “Planning Your Configuration” on page 6-6).

Fault Locator Index Each channel group has 5 available fault locator channels. Select any
available channel. If the only option is “undefined,” you have already
used all available channels.

Initiating Event Select from previously defined detectors.
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Power Factor Channels
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Figure 7.21: Power Factor Channels

The menu entry New Power Factor is used to add a Power Factor Channel.
1 Select Power Factor in the tree.

2 Right-click and select New PF Detector. The Power Factor Detector moni-
tors the watts, vars, and volt-amps values computed by a watts/vars func-
tion and operates when the power factor is less than a user-specified
threshold. Separate detectors allow separate thresholds for lagging (induc-
tive) and leading (capacitive) power factors. To reduce the incidence of nui-
sance operations, you may specify a minimum volt-amps setting.

3 When you chose a channel type, the right pane displays a channel configu-
ration screen.

TESLA Power factor Detector Configuration

Element Selected from the Channel Tree the element is variable.
Selected from the Element tree the element is fixed.
Type Fixed as PF.
Description Extends the channel name if it requires further description to make it

unique (see “Planning Your Configuration” on page 6-6).

PF Detector Index

Each channel group has 9 available PF channels. Select any availa-
ble channel. If the only option is “undefined,” you have already used
all available channels.

Watts/Vars function
to monitor

Select from previously defined detectors.

Disable detector if

Can be set using primary or secondary units.

VA less than
Limit Power factor trigger level. 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.
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Triggers

High and Low
Magnitude Triggers

Positive and
Negative Rate of
Change Triggers

THD Triggers

Single Harmonic
Triggers

TESLA Power factor Detector Configuration

Enable Enable/disable

Fault Enable/disable

Swing Enable/disable

Log Enable/disable

Notify Enable/disable

Cross Trigger Enable/disable

Priority 1,2,3

Alarm Contact 2,3,5,6,7—36 channel TESLA
2, 3 - 18 channel TESLA

You can apply trigger conditions to each input or calculated channel. The trig-
ger parameters for each channel are included in that channel’s configuration
screen, as detailed above.

The magnitude triggers are used to detect conditions where the channel’s sig-
nal is outside of the defined threshold. For analog input channels, the magni-
tude of the fundamental is used. The Limit parameter defines the trigger
threshold in units defined in the Units field above. The Delay parameter spec-
ifies the minimum duration of the condition required to initiate a trigger.

To prevent multiple triggers on threshold conditions, an hysteresis of 2% of
setting is applied to magnitude triggers. Frequency magnitude triggers have a
fixed 0.02 Hz hysteresis. Power factor triggers have a fixed hysteresis of 0.05.

Rate of change detectors are used to detect conditions where the channel’s sig-
nal is changing at a rate outside the defined boundary. The Rate of Change In-
terval determines the period over which the signal change is evaluated. Longer
intervals can be used to reduce nuisance triggers due to short-term signal;
shorter intervals improve pick-up time. The other part of the rate of change set-
ting is the Limit, which sets the amount of change which can occur over the
specified interval. The Delay parameter specifies the minimum duration of the
condition required to initiate a trigger.

Some channel types (e.g. Watts/Vars) have a number of Rate of Change Inter-
val settings to provide greater flexibility.

THD magnitude triggering is available on all analog input channels. The Limit
parameter specifies the percentage of THD. The Delay parameter specifies the
minimum duration of the condition required to initiate a trigger.

A trigger on the magnitude of a selected individual harmonic is available on all
analog input channels. The Single Harmonic Number parameter sets the target
harmonic. The Limit parameter specifies the percentage of fundamental of the
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External Input and
Logic Triggers

Sag and Swell

Impedance Triggers

Actions

Record Fault
Record Swing
Log

Cross-Trigger

Alarm Contact

Notify

harmonic. The Delay parameter specifies the minimum duration of the condi-
tion required to initiate a trigger.

External Input and Logic triggers are available for either or both state edges.
The Definite Delay parameter specifies the minimum duration of the condition
required to initiate a trigger for an external input. Individual delay settings are
available for each transition of logic channels. Logic triggers are generated
when the state of the logic output changes.

Sag and Swell triggers are available for ac voltage channels. The magnitude
thresholds used by Sag and Swell detectors for a channel are defined in terms
of a Nominal Value, which must be defined for that channel.

With a Definite Delay of 0, the recorder still requires that a state
change be present for a minimum of four consecutive samples to be
considered valid.

Impedance triggers are available on calculated Impedance channels. The rate

of change of impedance is calculated as the movement of the calculated imped-
ance in the complex plane over the Rate of Change Interval. If that movement
is between the Minimum Change and Maximum Change values, the detector

becomes active. If the calculated value of impedance is outside a “circle of in-
terest,” the trigger is automatically disabled. The centre of the “circle of inter-
est” lies at the origin, and its radius is user-specified.

When a trigger occurs, a number of independent actions can be initiated.
The recorder makes/continues a high speed transient fault recording.
The recorder makes/continues a low speed dynamic swing recording.
The recorder enters a message into the Event Log.

The recorder activates the Cross-Trigger contact output, enabling other record-
ers to activate on the same event.

One of the alarm contacts (2, 3, 5, 6, or 7) that may be activated as a result of
the trigger.

The recorder attempts to place a call through the attached modem to the Re-
cordBase Central Station.
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Priority

Each individual trigger detector can be assigned a priority level from 0 to 3,
with 3 being the highest priority. Notify contains settings to control the dial-
out process and the initiation of record transfers, see “Notify”” on page 5-10.

The priority number is used to assign a priority to each record. The record’s
priority is based on the highest priority event contained in the record. The
record priority is shown as part of the record summary.

Meter Groups
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Figure 7.22: Add Meter Group Screen

A Meter Group is a collection of measured and calculated values that are pre-

sented as a group by the Control Panel’s Metering function. Metering Groups

are referred to by a user-specified name, and the name of the Metering Group

appears on the tab in the Metering display.

There are two default metering groups and ten user-defined for a total of ten

metering groups in all.

The Metering display has fixed displays for analog and external input chan-

nels. You may add additional displays containing any set of channels, orga-

nized as you wish.

1 To create a meter group, right-click on the Meter Groups entry in the Con-
figuration menu.

2 Select Add Meter Group. A New Meter Group line appears, and the New
Meter Group text is selected.

3 Type 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.
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Trends

Phase angle readings displayed in meter groups utilize the first chan-
nel of each Channel Group as a reference channel for the angle
measurement “Phase Angle Metering Reference” on page 6-6.
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Figure 7.23: Configuration showing Trends

To define a trend select either New Trend from the Config menu or New Trend
from the right-click context menu in either the Channel Tree or Element Tree.
When you define a trend, specify up to 60 trended channels selected from the
measured and derived channels defined in your recorder. The trending process
supports long term event logging.

At regular intervals (the Scan Interval), TESLA records a value for each of the
trended channels. You can set the interval from 10 seconds up to 3,600 sec-
onds.

TESLA accumulates up to 3 months of trend data and activates an alarm when
the amount of accumulated data exceeds a specified number of days. Choose

which contact is used in the Trend Definition display. This contact may not be
used for any other purpose. Specify the number of days threshold and the en-
abled state of the alarm in the Utilities screen, for details see “Recording” on

page 5-7.

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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Choose a Process Option for each trended channel.

The Process Option is defined as follows:

Damped (default)

TESLA records a value representative of the measurements during
the interval.

Undamped TESLA records the last value measured during the interval.
Avg TESLA records the average measured value over the interval.
Min TESLA records the minimum measured value over the interval.
Max TESLA records the maximum measured value over the interval.

You can record the same channel with more than one Process Option, but you
can not record the same channel with the same Process Option more than once.

When you have defined a trending process, a long-term event log is started au-
tomatically. If you wish to have the long-term event log without trending any
data, define a trend without any channels in it. A daily limit of 1000 events can
be stored in the trend log.
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Printing a Configuration
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Figure 7.24: Print a Configuration

Generate a Configuration print at any time by selecting Print Settings from the
File menu. The printed output follows the same general layout as the Element
Tree. Where applicable, the settings are given in secondary units. The excep-
tion is the Fault Location parameters which are given in primary units.

You can preview the printed output by selecting Print Preview from the File
menu.

Print Config function is also available under the Config menu.

Printing a Modbus Address List

The MODBUS address equivalents shows all of the functions defined in the
TESLA recorder (see “Modbus Functions” in Appendix D). Selecting the Print
MODBUS settings item from the File menu generates a listing that is config-
urable—Ilisting the full function names in Element-Function-Description for-
mat along with the equivalent MODBUS addresses.

You can preview the printed output by selecting Print MODBUS Preview from
the File menu.

Print MODBUS function is also available under the Config menu.
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Printing a DNP Address List

The DNP point list shows all of the functions defined in the TESLA recorder,
(see “DNP3 Reference” in Appendix E) Selecting the Print DNP settings item
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.
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Reference connection Appendix drawing, “AC Analog Connections”
in Appendix H and “Specifications” in Appendix A for ratings.

Analog Input Channels

The recorder’s 18 or 36 analog inputs are generic, low level (5 V peak) non-
isolated signal inputs that take their input from external isolation modules.

Any analog input can be connected to any isolation module. The configuration
of a channel as a voltage or current and channel scaling is handled by channel
definitions in the downloadable configuration.

When an input module is changed or moved to a different channel, a calibration
should be performed (see “Analog Input Calibration” on page 8-5).

Analog Input Isolation Modules

AC Voltage Input
Module

The recorder requires the use of ERLPhase external isolation input modules for
voltage and current inputs. The isolation modules provide scaling, isolation
and surge protection. Module outputs are low level voltage signals which feed
directly into the recorder’s analog inputs. The modules are mounted on DIN
rails to make wiring easier and minimize rack space requirements.

The isolation modules can be located up to 100 feet away from the recorder.

Shielded wire (e.g. Belden 9730 - three pair or 9728 - four pair) is recommend-
ed with the ground attached only at the recorder end.

All analog input modules must be grounded via the ground stud on
the module.

Each output channel of an isolation module should be connected to
no more than one TESLA input channel.

The isolation module outputs use matched source and load impedance to min-
imize noise susceptibility.

This ac 3 channel isolated voltage input module provides isolation and scaling
for three ac voltage channels. Nominal voltage is 69 V RMS with a 2x over-
range capability (see “AC Voltage Input Module” in Appendix I).

There are two models of ac voltage modules:
1 Common Neutral: (Model 401003) Four input terminals for VA, VB, VC,

N. Use Model 401003; 69 Vac Common Neutral as the module type for an-
alog inputs using these modules.

2 Independent Neutral: (Model 401006) Six input terminals for VA, Neutral,
VB, Neutral, VC, Neutral. Use Model 401006; 69 Vac Isolated Neutral as
the module type for analog inputs using these modules.
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8 External Connections and Metering

AC Current Input
Module

Split-Core CT (5A,
20x)

Clamp-on CT

DC Module

Both voltage models have two output terminals for each of the three phases.
The positive reference polarity is marked by a dot.

This ac 4 channel isolated input current module provides isolation and scaling
for four independent ac current channels. Nominal current is 5 A RMS with a
20x over-range capability for 1 second.

There are three models of ac current modules:

1 Model 401002: use Model 401002; 5 A ac as the module type for analog
inputs using these modules.

2 Model 401014: Model 401014 is the same as Model 401002, but has
improved phase angle accuracy at lower current values. Use Model 401014
5 A ac as the module type for analog inputs using these modules.

3 Model 401020: use Model 401020; 1 A ac as the module type for analog
inputs using these modules.

The module has input and output terminal pairs for I1 through I4. The polarity
is marked by a dot on both the input and output terminals.

This Split Core Current Transformer (Model 401013) is an optional input de-
vice used where it is difficult to get an outage to install in circuit ERLPhase
current modules (Model 401002, Model 401014; 4 CT Modules). These CTs
are designed to clamp around the secondary circuit wires from the primary cur-
rent transformers. The split core CT option installs quickly and easily. The out-
puts from the CTs are impedance matched to connect directly to the TESLA’s
analog input connectors.

There are two models of ac split core CTs:

1 Use Model 401013; 5 A split-core as the module type for analog inputs us-
ing these modules.

2 Use Model 401017; 1 A split-core as the module type for analog inputs us-
ing these modules

This Clamp-on CT (Model 401012) is an optional input device used where it
is difficult to get an outage to install in circuit ERLPhase current modules
(Model 401002, Model 401014; 4 CT Modules). These CTs are designed to
clamp around the secondary circuit wires from the primary current transform-
ers. The Clamp-on CT option installs quickly and easily. Use Clamp-on for
quicker, more portable installation. The outputs from the CTs are impedance
matched to connect directly to the TESLA’s analog input connectors. Use
Model 401012; 5 A clamp-on as the module type for analog inputs using these
modules.

This module is an optional input device to provide dc-coupled isolation and
scaling for four independent dc or ac voltage or current channels. These chan-
nels have a dc to 2 kHz bandwidth but are limited to 1.5 kHz by antialiasing
filters inside the recorder. Externally mounted resistors set the input type and
full scale range (see “DC Input Module” in Appendix L). Use Model 401016
DC as the module type for analog inputs using this module.
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8 External Connections and Metering

AC Low Voltage
Input Module

This 4 channel isolated ac voltage input module provides isolation and scaling
for four low voltage channels. Nominal input voltage is 4 Vrms with a 7 Vrms
overvoltage capability. Maximum input level is 12 Vrms continuous, 15 Vrms
for 10 seconds. Use 401022; Low V as the module type for analog inputs using
these modules (see “AC Low Voltage Input Module” in Appendix M).

External Input Channels

Alarm Contacts

The recorder’s external inputs are dry inputs intended for use with signals from
a 48 Vdc or 125 Vdc station battery. The external inputs are isolated and pro-
tected against transient surges. The external inputs activate at approximately
18 Vdc. Other station battery voltage ranges are available.

For recorders with serial number TESLA-2000-021010-01 or later the external
input boards have an operational voltage range from 48 Vdc to 250 Vdc. The
external inputs activate at approximately 32 Vdc.

The alarm contacts on the rear of the unit are dry contacts. They are isolated
and protected against transient surges. The contacts are designated as follows:

For 18/32 channel units:
1 Recorder fail. Closed on failure (Check Note following for details.)
2 User-configurable
3 User-configurable
4 Cross-trigger, Channel Group 1
Additional, for 36/64 channel units:
1 User-configurable
2 User-configurable
3 User-configurable
4 Cross-trigger, Channel Group 2

The Cross-trigger contact is used to initiate recording on another recorder
when this unit triggers. On 36/64 channel units, contacts 4 and 8 should be con-
nected in parallel. When activated, the cross-trigger contacts close for 0.10 sec-
onds, regardless of the duration of the triggering condition. This ensures that
the cross-trigger function does not become blocked by a continuous trigger
condition.

For recorders with s/n 981103-xx or 990318-xx: Contact 1: Recorder
fail. Open on failure.

For recorders with s/n 991110-xx or later: Contact 1: Recorder fail.
Closed on failure.

The user-configurable alarm contacts can be defined for use as part of the re-
corder’s overall configuration (see “Actions” on page 7-29).
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IRIG-B Time Signal

The BNC connector on the rear of the unit accepts either modulated or unmod-
uled IRIG-B time signals.

Communication Ports

To access user interface and SCADA services see “Communication Ports for
Recorder” on page 3-1 and “Communication Ports for Portable Recorder” on
page 3-2.

Power Supply

Model 2000 TESLA comes with a wide range power supply. The nominal operating range
is 48 to 250 Vdc, 120 Vac, 50/60 Hz. We recommend that you use an inline
fuse or circuit breaker with a 5 A rating to protect against possible short circuit
in the supply. Make the chassis ground connection to ensure proper operation
and safety. There are no power switches on the recorder. When the power sup-
ply is connected, the recorder starts its initialization process.

Model 2000/P TESLA Portable comes with a wide range power supply. The nominal operat-
ing range is 48 to 250 Vdc, 120 Vac, 50/60 Hz. Make the chassis ground con-
nection to ensure proper operation and safety. An ac power cord is used to
connect to the ac power source. Binding posts are used to connect to a dc power
source. A three position power switch is used to turn the LED On or Off. You
can select AC, Off or DC positions.

Case Grounding

WARNING!

To ensure safety and proper operation you must connect the record-
er to the station ground using the rear grounding terminal on the re-
corder.

Ground the recorder even when testing.

Do not rely on the rack mounting screws to provide case grounding.

You must ground TESLA to station ground using the case-grounding terminal
at the back of the recorder or green binding post on the front of the portable
recorder.
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8 External Connections and Metering

Analog Input Calibration

When To Calibrate

AC Channel
Calibration Process

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

"y TESLA Control Panel - [Utilities]
File Help
Analog Input Calibration
Select Channel(s) to Calibrate
Chan Iame Offset Gain
chi Element! va Applied Signat
ch2 Element1 b
ch3 Elemenit! e
Ch4 Element1 I
Chs Elementt b
Chi Element! lc
ch? Element1 In
cha Uneefined
chg Unciefinecd
Ch10 Uneefined
Ch11 Uniiefinecd
Ch12 Unlefined
Ch13 Uneefined
Ch14 Uncefined
Ch13 Uneefined
Ch16 Unciefinecd
Chi7 Uneefined
Ch18 Uniiefinecd =
rhia Vineiefinert
«T o
(==l Unit Ieenification Gommunication % Recording_k Time » Analog Input Calibration £ Moty k_Passwords
| Close
Mainbternu | CorfigEdit | Recods | Tiends | Everts | Malming iities |
TESLA Cantral Panel, Current [ED: TESLA WE4 Connected

Figure 8.1: Analog Input Calibration

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.

Only the channels associated with the altered module need be re-calibrated.

To calibrate a channel (Main Menu> Utilities>Analog Input Calibration):

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.

It is possible to calibrate multiple channels simultaneously by using
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 input
module.
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8 External Connections and Metering

2 Enter the voltage or current magnitude that is applied to the isolation module
associated with the channel Applied Signal field. The signal magnitude lev-
el should be measured with a precision calibrated instrument.

3 Press the Calibrate Offset and Gain button. If a channel has not yet been
configured, only Calibrate Offset will be displayed.

4 Under the Offset and Gain columns the line of the channel being calibrated
OK or No will be displayed (see “Analog Input Calibration” on page 8-5).

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

DC Channel The dc calibration procedure is a two-step procedure. When one or more com-
Calibration Process patible dc channels are selected, two calibration areas appear on the screen.
Y ou may calibrate the points in either order as is convenient. DC calibration is
not complete until both points have been calibrated, and the associated offset
and gain values accepted.

Out of Range An error message is 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 erroneous calibration.

If you change the type of isolation module associated with a channel,
you must specify the new module type in the input channel's config-
uration before calibrating.
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8 External Connections and Metering

Metering

Standard Metering
Screens

User-Defined
Metering Screens

The recorder has a full set of real-time metering displays that provide the
present readings from the analog and digital input channels, and the calculated

channels.

The Metering display accessed through the Metering item in the Main Menu

tab’s function list.

%}, TESLA Cantrol Panel - [Metering]

Eile Help

Element!ViMag: [ 0007 kv Element!:Vablag [ 0.043 kv
Element!v2ag [ 0017 KV Element! Vagng [ 0000 *
9| 0041 KV i [ 0057 kY
Elemertl: ZMag 74: [333295 ohims Elemert!:Vhang [ 20612 *
Elemertl: ZAng Za: [ 0000 ®  Elementl:Vehta | 0092 kv
Elemerti:atts:VA & [ 0000 MW Element!Veang [ 5711 *
Elementl:yars:Va A: [ 0000 Mvar  Elementi:iabiag: [ 1817 A
Elemert!\VA:VA & [ 0000 MYA  Elementtlafng [ 23505 °
Element1:PF:Aph: | 0808 Elementi:lbiag: [ 1036 A
[Element1-VSumvzeroMeg: [ 0124 Ky  Elementt:lbAng [25.047 *
Element! vSum vzsroAng | 10.528 © Elementt-ichag | 033 _A
Elemert:icAng [ 22403 °
Element! intiag | 0880 A

Elementtin:fng: [ 85137 *

[ATET- T #nalogs A Diials } 1-Analogs £ 2-nalogs /-

Metering Show As [Frimary ~|  zoomLeveisy [100 + Freers Close
Hain Menu Config Edit Fecords Trends | Events Meteing [ Utities |
TESLA Control Panel, Current IEQ: TESLAVES Connected —

Showr As |Primary ¥| Zoomlevel%) [100 ¥ Freeze Cloze

orfig Edit Secondary

Current [ED: TESLA Demo Unit

Figure 8.2: Metering Display

Connected

The Metering display provides tabs at the bottom to select among multiple dis-
play screens. The first two tabs, Analogs and Digitals are the default tabs and
present the readings from the analog inputs and external inputs.

Y ou can define an additional ten user-defined metering screens. Setup of these
additional screens is part of the recorder’s configuration (see “Meter Groups”

on page 7-30).
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8 External Connections and Metering

Display Zoom

Freeze

The magnification of metering screens can be adjusted using the Zoom Level
(%) button. This allows the display to be enlarged for easy viewing while com-
missioning or testing.

a0
70
a0
an

110
120
150
180
200
250

Show A= |Primary - Zoom Level(%) |100 j Freeze Cloze
a

Current IED: TESLA Demo Unit Connected

Figure 8.3: Zoom Level

The Freeze button provides a means of temporarily stopping the update of the
display. It can be used to ensure a synchronized set of readings for documen-
tation purposes. The metering display can be exported to another program us-
ing Windows built-in Alt PrintScreen key and standard paste functions.

Phase angle readings displayed in meter groups utilize the first chan-
nel of each Channel Group as a reference channel for the angle
measurement (see “Phase Angle Metering Reference” on page 6-6).
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9 Record Management and Display

Record Listing, Transfer and Management

Record Lists

Record Filter

Record Summary

The record management services are available from the Records tab, accessible
from the Main Menu.

44 TESLA Control Panel - [Records]
Fie Trigger Yew Help

Record Fiter [¥ GetRemote Summaries Record Summary
Latest 25 Records | [ Get Remote Everts Record Name: DV 36 channel-2003-01-27-05:06:01.830.Hr
— autopol ™ Record Type: Fault and Swing
Record version: 10 Record Priorty: 1
=~ OnlED - Uit 1D DV 36 channel

Trigger Time (Local): Mon Jan 27 2003 09:06:01 830
Events

= DV 36 channel-2003-01-27-09:06:01 |
[z DV 36 channel-2003-01-27-09:05:42. Gzl
{2 D¥ 36 channel-2003-01-

09:04:02_

S s il s | (| [00 SN RS = B rE
ES DV 36 channel-2003-01-27-03:03:28, et el Dol 02: 2003-01-27 09:05:42 473 — Element 1:FF Ind Level
{5 DV 36 channel-2003-01-27-09:01:36. G 03 2003-01-27 09:06:01 890 — Element 1:FF Ind Level
ES DV 36 channel-2003-01-27-09:01:26. | ™MD 04 2003-01-27 09:06:02 440 — Element 1:FF Ind Level
2003-01-27-05.01- 05. 2003-01-27 09:06:10 798 — Element 1:FF Ind Level
2 DV 36 channcl-2003-01-27.09.01:23. 06 2003-01-27 09:06:12 207 — Element 1:FF Ind Level
£ DY 36 channel-2003.01-27-08:53:32. 07 2003-01-27 09:06:20 857 — Element 1:FF Ind Level
%BV 36 channel-2003-01-27-08:59:17. 08 2003-01-27 09:06.22 090 — Element 1:FF Ind Level
DV 36 channel-2003-01-27-08:59:12. |
{5 DV 36 channel-2003-01-27-08:57:20.
{2 DV 36 channel-2003-01-27-08.57.09. D
£S DV 36 channel-2003-01-27-08:56:58.
(S DV 36 channel-2003-01-27-08:54:52.
{5 DV 36 channel-2003-01-27-08:54:40.
S DV 36 channel-2003-01-27-08:54:30. i
{2 DV 36 channel-2003-01-27-08:52:28.
S ¢ 3 bl 2003 M1 27 10317 L]
Q] 5

Trigger Eaull| Trigger ﬁwlng‘ Trigger Both ‘RECD'H'"QSD” ED 00 100% Close ‘

W 2in Meru Recods | Trends | Events | Metering Utiitiess Corfig Edit

TESLA Control Panel (Current [ED: TESLA Dema Uinit Connected

Figure 9.1: Record Listing

The left side of the Records tab shows lists of records for the current IED or-
ganized by date. Expanding a date entry shows On IED and Local headings.
Records presently on the recorder are shown under the On [ED heading.
Records that have been previously transferred to the TESLA Control Panel are
shown on the Local heading. The corresponding records under the On IED
heading are shown in regular font. Records on the IED that have not been trans-
ferred to Control Panel are shown in bold-face. If working offline, only local
records are shown.

The list of records displayed is controlled by the Record Filter control. The fil-
ter applies to both On IED and Local record lists. The time taken to access the
directory can be controlled by selecting an appropriate number of records in
the 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.

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.
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9 Record Management and Display

Fetch Remote
Summaries/Fetch
Remote Events

Autopoll/Autoprint

Graph

Get from IED

Get from IED and
Delete

Save As

Export

Delete

Rename

Refresh

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 Autopoll is checked, Control Panel will periodically (default 60 seconds)
poll the connected TESLA recorder for new record files and automatically
transfer them to the local computer. Newest records will be transferred first,
and only one new record will be transferred at each poll. Checking Autoprint
will cause each transferred (via Autopoll) record file to be automatically print-
ed on the default Windows printer using RecordGraph’s default template.

Note that the Autopoll and Autoprint states are not persistent; if Control Panel
is disconnected from the recorder, both Autopoll and Autoprint become un-
checked.

Records can be viewed with RecordGraph, ERLPhase’s interactive graphing
software. To launch RecordGraph, select one or more local records and select
the Graph button. Alternatively you can launch RecordBase by double-click-
ing the desired record (see “Graphing Records” on page 10-1).

Selecting a recorder file under On /ED 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. More than one file can be transferred at the time using
Windows file selection function (Control/Shift + left-click). This action will
not remove the record from the IED.

Selecting a record file under On IED and operating the Get from IED and De-
lete button causes a record file on the IED to be transferred from the recorder
to your local computer and then deleted from the IED. More than one file can
be transferred at a time using Windows file selection function (Control/Shift +
left-click).

Selecting a local record and selecting the Save As button copies a record to a
diskette or a network drive. 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 (see “Record Export Utility” on page 11-1).

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. A file on IED cannot
be renamed (button greyed out).

Selecting Refresh updates the Recordings screen. It checks the Local computer
and the remote IED (if connected) for new and stored files. Then it updates
Control Panel’s records database and refreshes the screen.

9-2

TESLA User Manual 2000 Release Date: 2008 February 08



9 Record Management and Display

Trigger Fault

Trigger Swing

Trigger Both
Trigger Time (Local)

Recordings Stored

File/Select Remote

Operating this button causes the recorder to operate and generate a Transient
or High Speed Record.

Select Swing Trigger to operate and generate a Swing or Low Speed Record.
Swing records take about a minute due to long post trigger.

Select Trigger Both to operate and generate a combine fault and swing record.
Trigger time (local) depends on the time zone setting on your computer.

Shows the number of remote records stored and percentage of recording space
used.

This function is available through the File menu. If you are online with your
TESLA, this function selects all of the recording files displayed in the tree that
has not yet been transferred to your local Recordings directory. You may then
perform whatever command is appropriate for the selection set, such as a “Get
from IED” or a “Get and Delete from IED” Command.

Trend Listing, Transfer and Management

Range of Dates

The trend manager services are available from the Logging tab, accessible
from the Main Menu.

"‘:IE‘_;;,_,TESLA Control Panel - [Trends] =] 3]
File Edt Wew Help
Range of Dates for Trenc Sumtmary
Trends and Everts: Local Files: 0 bytes
From | 241112003 = Remote Files: 2204 bytes
Tranzfer. 2204 bytes
To: | 2A472003 =l Trend Status: ACTIVE Trend Days: 22
Trended Channels: Evanis
2003-02-11 11:25:01.000 —- Trending-Lc -|
2003-02-11 11:38:13 000 — Manual trig
FrequencyZ[Undamped] 2003-02-11 11.56:39.000 — Manual trig
HElement 1 2003-02-11 11:59:36.000 —— Manusl trig
2003-02-11 13:53:45.000 —— Hanual trig
2003-02-11 13:54:20 000 — Manual trig
2003-02-11 13:55:37.000 —— Manual trig
2003-02-13 12:25:38.000 —— Manusl trig
2003-02-13 12:26:26 000 —— Hanual trig
2003-02-13 12:27:12 000 — MHanual trig
2003-02-13 12:28:22.000 —— Hanual trig
| ;H
et Today's N
| Get ‘ GetiDelste | Graph | Delete |I7 Events [ Trends Prinit Events Close
tain b enu Records Trends I
TESLA Control Panel Current IED: D 36 channel Connected

Figure 9.2: Trend Listing

Set the time range using the two date control boxes, Set Range From and To.
The initial setting is for the previous three days. When you change these set-
tings, the remainder of the display updates to show data pertinent to your cho-
sen period. If you are connected to a TESLA, both local and remote data are
combined in the tree; otherwise, the display shows only data resident on your
local computer.
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Channel List

Trend Summary

Events

Transfer, Transfer/
Delete

Graph

Export

Delete

Fetch Events

Today’s Trends

Print Events

The tree on the left side of the screen shows the channel names of the trended
data available for the period you have selected. You may select any number of
channels from the tree for further operations.

Select more than one channel by using the Ctrl and Shift keys in conjunction
with mouse clicks and arrow keys.

The Trend Summary section of the screen shows statistical information about
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.

The Events section of the display shows all the events recorded during the pe-
riod of interest set with the Range of dates

When you click Transfer all of the trends not previously transferred are trans-
ferred to your computer. If you select Transfer/Delete, all files successfully
transferred from the IED will also be deleted from the IED.

The trend data selected via the Set Range and the Channel List is viewed with
RecordGraph, ERLPhase’s interactive graphing software (see “Graphing
Records” on page 10-1). Any files that are not already in your computer are
transferred now.

The trend data selected via the Set Range and the Channel List is passed to the
Export utility (see “Record Export Utility” on page 11-1). Any files that are not
already in your computer will be transferred now.

The Trend data selected is removed from your computer. If you are currently
connected, you have the option of removing the remote files as well.

Each time you change the Range of Dates, Control Panel's Trend Manager soft-
ware attempts to display any events that occurred between those dates. If you
are not interested in this action, click the checkbox so that the chicanery disap-
pears.

If the currently selected Range of Dates includes data that is currently being
recorded, some of the data may not be in a form that is suitable to be transferred
to Control Panel. If this checkbox is selected, Control Panel will send a request
to the TESLA to convert the most recent data so that it can be transferred. The
time that this takes may be significant, and if you do not have a need for this
data, the feature may be deselected by clicking the checkbox until the check
mark disappears.

A listing of events that you see in the Events portion of your screen is printed.
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10 Graphing Records

Getting Started

Launch
RecordGraph from
TESLA Control
Panel

RecordGraph is a tool that is used to display and analyze records from

ERLPhase relays and recorders. Use it to graphically view the data recorded

during fault, swing and trend modes. RecordGraph can be launched from

RecordBase View software.

Method 1: Records

1 Open TESLA Control Panel by double-clicking on the TESLA icon on your
desktop. If the application is not installed, install the application and then

proceed.

2 Double-click on the Records item in the tree list or select Records and use

the Enter key

3 Using the Records tab, select a local record from the tree list.

Click the Graph button.

Double-click Records
or use Enter key.

[} TESLA Control Panel - [Main Menu]
Fie iow Help

=10l

|
£~ TESLA Confral Panel
H ords

£ Evenls
£ Metering

Select ED
{ Tiends ’7 | EsLA Demo Unt
- Utiities

~| Connect

Edit

" Cenfiarston| |y the Records tab, select

o "
.. Click on Graph button to launch
a local record from the tree list,| RecordGraph.

File  Trigger—yremr—Trepr

Record Filter I [Get Remote Summaries

Latest 25 Recorts | [ |or remate Everts

I |autopon T~ cotoprint

Records from DY 36 channel
20030213
20030211
E-- 20030204
= 0nlED
B0 e chonnci b0 2 0 12 s 0ol
& DV 36 channel-2003-02-04-18:32:34 217
& DV 36 channel-2003-02-04-18:32:30.600
& DY 36 channel-2003-02-04-18:31:18.392
e & DY 36 channel-2003-02-04-18:29:17 653
& DV 36 channel-2003-02-04-18:29:15.367
& DV 36 channel-2003-02-04-18:29:11.317
& DV 36 channel-2003-02-04-18:28:05.584
& DY 36 channel-2003-02-04-18:27:33.750
& DY 36 channel-2003-02-04-18:27:27.499
& DY 36 channel-2003-02-04-18:26:31.817
& DV 36 channel-2003-02-04-18:26:07 975
& DV 36 channel-2003-02-04-18:26:07.175
& DV 36 channel-2003-02-04-18:23:03.867
& DV 36 channel-2003-02-04-18:22-52 667

tain
—

TESLA Contrc

Regbrdsummery
cord Name: DV 36 channel-2003-02-04-11
Record Type: Fault and Swing

Record Version: 10 Record Priotity: 1
Unit I DV 36 channel
. .
pre— Trigger Time (Local): Tue Feb 04 2003 18:32:35 ¢
Gt from IED 00 2003-02-04 18:32:30 .600 —

oL 2003-02-04 18:32:34 217 —

Get and Delete oz 2003-02-04 18:32:35 . 959 —

fram IED

Save A5

i

Export

Delete

&1

Beiiane

Refresh

’ Trigger EsuNl Trigger 5wmg| Triguer Both |REW""”gs an £

1010
100% Close

Main Menu Records | Tends |

TESLA Contral Panel

|Current IED: DY 36 channel [Connected 7

Figure 10.1: 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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10 Graphing Records

Method 2: Auto Print

If the Auto Print option is checked (enabled) in the Records list view, then Re-
cordGraph will be automatically launched and prints the channels directly on
to the Default printer. The layout and channel information is predefined in the

<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 records, press Ctrl key and

click on the desired records.

3 Select the Graph button at bottom of screen.

Double-click Logging
(Trends/Events) from
Main Menu.

“l TESLA Control Panel - [Logging]
File Edit View Help

Select a record.

Renge of Dates for
Trends and Everts:

From: | 2r 101 -
1o | 2r amt -

Trended Channels:

o
" magtsl_Val _l[Undamped]
Va_mantst Yal_1[aval
Va_magtst ¥a1_1[Min]
Wa_magtst Yal_1[Max]
Va_angtst Val 1

Va_angtst Val_1[Undamped]
Va_angitst_Val_1[ug]
Va_angtst_Val_1[Min]
Va_angtst Val_1[Max]
Va_thaltst_Val 1

Va_thettst Val [Undsmped]
Wa_thattst Val_T[Avg]
Va_thattst Val_1[Min]
Va_theltel_Val_1[Mas]
Va_shlist Val 1

Va_shltst Val_{[Undamped]
Va_shlist_Val_Tiéva]
Va_shlist Val_T[Min]
Va_shlist VaT_T[Ma]
Vb_magtst Vb1_1
Vb_magtet_Vb1_1[Undamped]
Wb_mantst_Yb1_1[aval
Wb_magtst Yb1_1[Min]
Vb_mantst Yb1_1[Mar]
Vb_angtst VBT

A

AL LAARAAN AR ARALA
VTRV TTTTT YV

A AAAMA AN AR AR ALS
THUTYYV VT Ty

Local Fles: 0 bytes
Remte Fies: 9025 bytes
Trenster: 9025 bites
Trend Status: ACTIVE
2001-02-03 07:14:11.000 — HNew Gettings Loaded 4]
2001-02-03 07:14:11.000 — Trending/Long-Tern Event Log started
2001-02-03 07:23:02.000 —— New Settings Loaded
2001-02-03 07:23:02.000 — Trendina/lona-Term Event Loa stooved
B =01 x|
e on o s o sptors o
ClEEE s 3 & = | [d el Elz| x| alaieie] 2] ol ] o LN ble| 2]t @

v LAARAE TR
ik anertat KT 1 indamned] | i v =
I N
. 4
I Transfer Trans!sr@e\e\el Graph | Delete ||' o o] Posenopt v ot
0 e oo 0 T 4
Main Mo Loogng_ [

TESL4 Cantrol Pane

|Click the Graph button.l

[Curent IED: Ninars-Recarder

[Conrected

IRecordGraph Window I—

Figure 10.2: Launch from Logging (Trends/Events)
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10 Graphing Records

Launch 1 Open Windows Explorer.
RecordGraph from
Windows Explorer

[\

Select a record. (It should have valid extensions, *.lpr, *.Ipl, *.tpr, *.tpt,
* tlr, *.bpr,*.fpr.)

3 Right-click the selected record.
Choose, the RecordBaseView>Launch Graph option.

Select a record (should have
valid extensions: *.lpr, *.Ipl,
*.tpr, *.tpt, *.tlr, *.bpr,*.fpr).

*Program Files\ APT"data' TESLA Demo Unit'Records -0 5[

Flle Edt View Favorites Tools  Help
stk + = - (1] | @ssarh ‘%Fnldars A m 0 x| E
Address [ C:{program Fies|APTidata|TESLA Dema UnitiRecords | @an
Folders x| | Mame | Sizel Type
7 o s Bl i [0
1 Access 97 Runtime Fecordenne | Mtk — File
. Add Record 4
-] Accessories Scan For Yiruses...
) Export
-] adobe Open With. ..
=1 apT ) Add to Zip
{1 B-PRO Settings 3 Add to recorddemoZ.zip
=0 data 5)2ip and E-Mail recorddemd ™ —
-] TESLA Dema Uit T Right-clicking on the record
Send To "
-~~~ [|brings up the context menu
cut with the RecordBase View
-] F-PRO Offliner Settings — Copy item
2] Helpbocs T :

Create Shortcut

o] L-PRO Settings Delete

7] Product Update
5] RecordBase Server
£ RecordBase Yiew Properties
20 | RecordGraph

0] TESLA Control Panel
-] T-PRO OFfliner Settings
2] caers

-] Canon

+l-{_] Commen Files

i1 ComPlus Applications ||« | |

Rename

[E
[E
e
[E
[#
[

& E-E-E

a2

Figure 10.3: Launching RecordGraph from Windows Explorer
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10 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 various views. Initially
a single blank screen appears.

* A right-click context menu on both the LHS and RHS pane.
* RecordGraph version is displayed in the Help>About RecordGraph.

Main Menu

Template List

5| x| #lalele| 5] s8] o] 0] +[\[ sle] <[« E@Tool Bar

fiure262nighspesdandswing t - 2002-08-31 22.08.20 417 — Letel o Low hag
2002180031 220820417 8428297V 4

200
20

VA A
) ) R

AULARLAAMAMAMAAARRARARARL] >5mss
L

B0 e Amps o Xs01128

DRAYTON 1o ©-0971 A
e 20T 08 4 AAAAARARAAY VAV/‘V/‘VAVA\ Pappsion

X-112350Y

=

B0 InAms o X-01384

AAAAAAAARAAARAD o0t s
TITRVV UV TYT oo

=

ToN
2002180031 220820417 00 i

B0 eAmps o X008 4

AAAARAAAAAANANR, OF0T44A -
VUVVTYVVUVIITUTY swoma g
Seconds 0% o 0 ] ok [ on o N

«l ) 200765
A anatogt [\ viga Cramets ]

25

ToN
2002180031 220820417 00,

ScaleiSecondary 7

T
LHS pane RHS Pane shows graphic display

(Tree View)
lists records

Figure 10.4: Components of RecordGraph Window
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10 Graphing Records

Menus

BiRecordGraph

Ifile Vliew Glraph I\I/Ieasure Slcale Opti?ns

Pl e beeeeeses :

E teemeeemeaa. N view H :
y Add... '
Delete H
Save Template Rename Tab H
Save Template As... Titles... E
Template Manager... Copy to Clipboard |1
Print... Save as Metafile... |1
Print Direct Show Channel List |:
Print All Line :
Print Preview... Toolbar '
Export... H H
Delete : :
Show Record Summary. : :
Import... ' [
Exit '

\

Figure 10.5: Menus

Zoom X Axis +
Zoom X Axis -
Zoom Y Axis +
Zoom Y Axis -

Change Scale (Y-Axis)

Help

Set Graphs Per Page »

Add Analog Graph

Add Digital Graph

Delete Graph

Move

Copy Trace

Paste Trace

Delete All Traces

Copy Trace Data to
Clipboard

Change Trace Color...

Active Trace Information.

v

=m0

Markers

CrossHairs

Primary

Secondary

Time Alignment

Absolute Time
Fundamental RMS

True RMS

Harmonics

Symmetrical Components

T ——

User Manual
About RecordGraph..
Show Hotkeys...

Calculate Derived Channels Now...

Show Grid

Lock Markers

Show X Axis Ticks
Show Legends
Show Trigger Markers

Extend Print Range

Set Phase Colors...

Set Precision
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10 Graphing Records

RecordGraph Menu ltems

File Menus

File>Save Template

iRiRecordGraph

Fie View Graph Measwe Scale Options Hel

=lolx|

Pirt
Print Drect evab
Print Al
Print review.
Expot
Dtz lovab
chow Record ey
Ingort, .
Ext
TRIRER Vac/ab
A, TREEX I
A, TRABK
A, TREBX b
A, TREEX

A\, MiscIn TRIBCDX Ir

A, Miscn TRIZABX In

A, MiscIn TRIZABY In

A\, TRABEY Vacah

A, TR4BYIn

A, TRaBY e

A\, TRAAB-Y.Ib.

A, TR4BYla
Urit4Ya Uit 8Va

A\, Unit 4b Unit 4b

A, Urit4Ve it aVe

4|

Unit 4 va it 4 va 0K
Boswel
19391LN25 16:24:31 464028
i€ Shon

150K

100K

— P R T R Y Je e etk

cordemot i 1999-06-25 152431 484 — Digital IELBBU2 Extnpit Trippert

100K

50K

200K

Lol

Seconds oo om0 00 G

o0 0100 0120

] —

0140

R0 otk
L]

Aui |

Save the cument graphicsl lsyout information into a il

Figure 10.6: Save Template

Scale: Frimary i

Use this option to save the current graphical layout information to a file (see
“Templates” on page 10-56 for further explanations on templates and their role
in graphical analysis).

When this option is chosen and if there are no templates in the template list,
then a Save As Template dialog box is displayed. Otherwise, the current layout
information is saved in a file as shown in the template list box.

File>Save Template As...

Fle Vew Graph Messure Scale_Optin:

= el

=1o] |

FERENETs 51 =l 5 o Jlel Elnls] X] alelle] 8] i 2] &) 11 sla| 2[(F@

=5 recordemol tr

igh Spesd Channek:
Anaog

A TRACDXVaciiab

A, TRACDXIa
A, TRACDY.VacVab
A, TRACDIn
A, TRACDc
A, TRACDY 1o
A, TRACDIa
7, TRIABKVacya
A, TRUABKIn
A, TREABKIe
A, TRAABXKIb
A, TR4EKa
A, MiscInTR1ECDX Ir
A, MiscInTRIZABK In
A MiscInTRIZABY In
7, TRIABY Vacya
A, TRUABYIn
A, TRIABY e
A, TRAABY b
A, TRAABYJa

Uit 4vallrit 4 Va
A, Unit 49t & Vb

4l

yyyyy oot t - 1899.05-25 15:24:31 434 - Dighal IMELBBU2 ExtInput Trppect

Unit 4.vaLUnt 4 va 200

Boswel
1899/un125 18:24:31 484028
¢ Shop

150K

100K

Mame Untitled_LPRO

[~ Saveas default template:

Cancel

%]

150K

200K

el

JET] —

00 00 00w 00w oMo 020

0140

0t om0

5]

Figure 10.7: Save Template As

Scale: Primary 4

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

10-6

TESLA User Manual 2000

Release Date: 2008 February 08



10 Graphing Records

template, if checked, saves the current template as a user-defined default tem-
plate (see “Templates” on page 10-56).

File>Template Manager

Fle uiew Graph Messure Scsle_Option:

telp

P IWI_I_I_IA@IEN“ x| glelwle| m] ] o] 8l 4] nle) o E

..... demol.tir
thSp ed Charnels

/\/ TR4CDX Vac Vab
A TRADRIn
A, TRACDH e,
A TRADRIL
A, TRADRIa
) TRACDY VacVab

A Urit d1a Uit 4 la

A Urit 41b.Unit 4 o

4l
GIL

A
4] Hise
) Mise
Ay Mi
) Mise
A, Mi

Bus
iz Vae. Bus &) Vhe —

Ay Ansbglrputs
a - v

ordemo U - 19990625 18.24:31 484 — Digtal nEL 86U2 Ext np Tripped

Unit 4.VaUnit 4 Va 200K
Boswell
RESCIPERES Y Template Manager 1‘
cshon
 Template

Analysis Master

Comarate_Bro
Corparate_Bro_t

demo_allchannels

demol

Line #1 Values
Master Analysis

{Rename
Basicval e
demat Duplicate
examplet
Line #1 Quanties Delete

~Import and register  template file

Register as default
© High Speed
€ Low Speed
© Trend

Close

|4l

Seconds 0020 0040  00B0  00G0 0100 0120 0140 0160 0180
J1] L]
|
Belipmay

Figure 10.8: Template Manager

Rename, duplicate, save as, import or delete template files. A dialog box is dis-

played to manage the template files (see “Templates” on page 10-56).

File>Print

[WRecordaraph

Fie View Groph Heasure Ex

Help

=i

BIEIClS Fer 9 % of dlel Bl i laiwiel Bl vls] 2] o 41\ wini =[9/E

=5 recordemot U

" TRACD XVaovab
Ay TRACDK

A TRICD K.

A TRACD Kb,

A, TRICD K2

A\ TRACD ¥ Vacvab
A\, TRACD ¥ n

A, TRACD e

Ay TRACD Vb,

A TRICD Y2

A, TR#BRVacyab
A, TRAEKIn

A TREBKe

A, TREABXIE

Ay TRAEK

Ay MiscIn TRTECDX Ir
A Miscn TRIZABX In
A Miscln TRIZAB-Y In
A, TR#B-YVacyab

ordemo i 1995-06-25 15:24:31 484 — Dighal I EL36LI2 Ext .t Tripped

200K

Unt 4Lt 4 s

Boswel
189014125 18:24:31 484028
1€ Shep

21X

Name:
Staws:  Ready

Type:  Herox Document Centre 420 PS
Where:  Winnipeg

Commert: Herox using Postscript

Propattes.

™ Printta fle

Fiint rang Capi

% mm Lo} Number of copies |1 =]

A1y TR4BBY Ib. C

A TRl Pagesfiom [1 wf o

Ay Unik4¥aUntdva ey

Ay Unit4¥Unit 4 b z

A Unit et 4 v

Unit 41aUnit 4 ;

A UnitdlbUnit 41 Cancel

A umucum\c

"

A

Q/[ o <

A\ MiscacBus Secands 003 OB 000 000 oMo 0130 of@ o160 o1k

U o . "

A Ana\ng \nDuIBE L] L]
- a JJ N imetmne. |

Figure 10.9: Print

Scale: Primary Y

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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10 Graphing Records

File>Print Direct

AR ecordGraph
Fle Vew Graph Messure

Scale Options _Help.

oh Speed Channels
Anelo Unit 4 va Unit 4 Va

A, TRACDX Vaciab Boswel

A, TRACDXIn fs5arkn2s 1524

A, TRICDX . 1€ Shon

A TRACDXIb

A, TRACDKa

A, TRICDacsb

A, TRACD In

A TRACDIc.

A, TRACDY1b

A, TRACDY 15

A, TRABX Vacah

A, TRAEXIn

A, TR4BK I

A, TRABK b

A, TR4BK la

A MissIn TRIBCDX I

A, MiscIn TRI7ABX In

A MiscIn TRI7ABY In

A, TRABYVacab

A, TRAEYIn

A, TR4BY .

A, TRABY b

A, TR4BY o

A, Unitd VallritaVa

0.0k

150 n A
RecordGraph

1454028

Printing
Untitled
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WAPT_WPG1 erox Document Centre
on 192.168.100.201
Fage 3

FEEE e — e T N R R S N e
28 =

rrrrr oot tr - 1995.06.25 15:26:31 454 — Digal InEL96L2 Ext Inpud Tripped
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M

m

200K
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0100
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v
Andoglnpuds
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Figure 10.10: Print Direct

Send the active view directly to the default printer. When this option is chosen,
the standard print dialog box is not displayed. The active view is sent directly
to the default printer for printing, but you can cancel the printing if the print

status dialog box is

File>Print All

iR RecordGraph

Help

displayed.

rncke

Aralog

A\, TRICDRVacvab

) TRACDRIn

) TRICDRIc

A TRICD X

A TRICDRIa

A TRICD Vacvab

A TRICDIn

) TRICD e

A TRACDC b

A TRICDY 12

) TRABIRVac e

A TRABKIN

A, TRaBK e

) TRABKIE

A, TR#BKa

A MiscInTRIECDX Ir
Misc InTRIZABX In

) MiscInTRIZABY In

) TR4AEY.Vac e

) TR4BYIn

A TR4Bc

A, TRaBYb

A, TREBYa

= TR4CD-K,

A Uit d1b.Urit4 Ib

ST

rc

= TRACD-K.Vae Vet

= TRACD-V Vac Vel

.
Untitled
SAAPT_w/PGT'erox Document t Centre:

2
on192.168.100.201

Ee—D e P R P e e e S P e P JeS Kl

recordemo 1 - 1999-06.25 18.24:31 484 — Digtal nEL 86U2 Ext npt Tripped

I»

|«

*n 0100 0120 0140 o0fen 0160 0200 02 0240

B

<

ol
R 2] e [ | Ksmen | Agowy | B ]

Figure 10.11: Print All

Seale: Primary. )

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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10 Graphing Records

File>Print Preview

Page 1

Figure 10.12: Print Preview

Display the print preview window of the active view page.

File>Export

Graph Measwre Scale Options _Help

H|=|E[S| [<vefaut> e e = s T = = s e R R S e = e e e
EE=] 1= 'E:;mk B demo - 1993-06-25 162431 494 — Digital M ELGEL ExtInput Trinped

Analog 20 ; ; xasmoy o
Ay TRACD Vs Vab i i o a1tk
Ay TRACDKIn. i i

B g
A Tadeo e e ? AU st

A TRACDVIn
% ;zigg: 12 Select export file bype 1‘

7, TRACDY 1o
A, TRASBX VcVab
A, TR4B In

) TAUBX I | COMTRADE |
A, TRAB b

f, TRABBR Ia.
A, MiscInTRIECDX Ir ||| =unt4.vbunt <

A1 7208V

Misc.InTR1748 In
Ay MiseInTRIZEEY In
7y TA4AEY.VacVab
Ay TRABY.In

Cancel |

UL

Seconds 0040 ,nnzné 0.000 &’nzn 0040 0050 008D 0400 0420 é'””w‘fc'lzs

i) o] somas

= Unit 4.veLint 8 Ve
50K

200K

1l Ayoveray |

1 1

Figure 10.13: Export

Export the selected record to a user-defined format (see “Record Export Utili-
ty” on page 11-1).
File>Delete

Delete the currently selected record from the tree view. This option does not
clear the view associated with the record.
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File>Show Record Summary

Dleasure Scale Options el

peedandswing tir

Record Summary and Evert List

mn]

Record Summary and Event List x|

Cr—1 e D R e 1 e e e DN B PN

fiure262Highs peedandswing t - 2002-08-31 22.08:20 417 - Leteller:Vas +32c Law Mag,

Record Heme: figure262highspeedandswing fir
Trigger Time: 2002-Aug-31 22:08:20 417
Start Tine: 2002-Aug-31 220800 417
Stop Time: 2002-Aug-31 22:09:00 417
Unit 1o DRAYTON 230
Serial Number: TESLA-2000-990318-10

Trigger Event: 2002-Aug-31 22:08:20 417 -

Station Name: DRAYTON

Record Type: fauk and swing

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

.nsnj
100 kK
ol olo 0@ o ok 080 0% 0f0 oo o080 16
=l >
a1 | Dghrort | il Granee | Rk Ny Timeine |

4

Figure 10.14: Show Record Summary

Display the record summary and the event list of the active record in a dialog
box.

File>Import

=1oix|
e er— PN e D N e
= recor rdemol tr

High Speed Channels
Low Speed Chamnels

x|
x| & ® ey E-

Lok jn: | 3 LPRO Settings

B

File pame: | Open |
Filess of type: | COMTRADE Files [*clg) =l Caneel

Figure 10.15: Import

Choose this option to import a COMTRADE file and display a standard open
file dialog box to select *.cfg COMTRADE files.

File>Exit
Exit the RecordGraph application. Save your graphical layout information be-
fore selecting this option.
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10 Graphing Records

View Menus

View>Add
Create a new view and add it to the existing layout (see “Views” on page 10-
32).

View>Delete

= = 7 o] dlel Bl x| slalele] Bt o] A+ Ble] <[t F

§|
[ RenameTab, sample TPR:
s votoge #1158 o 4
Copy to Clipboard B COYOTE SUB
e —— B 2000NoVHS 130647 000000
w Show Che
o Tonbar o
/\/ ICZ-HY 5715
A 1831y 5603
/\/ 1B3-LYV 5603
] ICaLy 5603 25
AL WLy send ‘ ‘
le\‘ HHH‘ L
\
[l |H““”MM“‘MH‘
B =l
Se ok -025 000 025 050 075 100 1.25 150 175 200
al i3
N Timeline

Figure 10.16: Delete

Delete an active view from the layout. When you select this option, a dialog
box appears to confirm the deletion of the view. If accepted, the current view

is deleted from the layout.

View>Rename Tab

[0l
Eie | yew Groph Hessire ¢ el
“ = El = o] Jls| Bl x| alaple] @) gls] o] o] N wla] <@

Sample TP

T vokage 41158 100
CopytoCipboard 2 covoresLe
SaveasMetaFie.. [0 2000MNovf15 13:06:47.000000
B Beviah, ND
v shaw Channel List
Line.
+ Toabar 5

A, 24V 5715
Ay IB3LY 5603
A\, B3V 503
Ay IC3LY 5603
e
A, B4l 5504

Renames this tab

100 -
Secons 02 o080 025 00 075 180 125 10 175 2m0
< ]
M\ Timeline
Rename an sctive tsb - replaces the name on the view tab Scale: econdary 7

Figure 10.17: 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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View>Titles

1o/
1 =) m 0l gll Bl11z) ] alaiwie] 5] 1] ] o] +]\| slw] <[t

| AT :

x

sssss

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Figure 10.18: Titles

Select graph and view titles options to compile titles and various options (see
“View and Graph Titles” on page 10-62).

View>Copy to Clipboard

Copy an active view to the clipboard for import to another program such as MS
Word or Excel (see “Record Export Utility” on page 11-1).

View>Save As Metafile
Save an active view page as a Windows metafile (see “Record Export Utility”
on page 11-1).
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View>Show Channel List

-lalx|
TFie |view Graph Measre Sisle Optons e
| > o 7l 5| o] dlal Bln=] x| lalele] 3] ele] o o] 4 e ]| @

-y Sample TR

LK
Tl

Figure 10.19: Show Channel List

Y Thles
& CopytoClipboard
2

Hide or show the channel list displayed in the tree view.

View>Line

S
=TT e [ [ = = o e i el
2 —

0g L)

R(pu)

| 10(p.u) | | |
40 0 0 20 an
Time Windew (5) Bl 5] wan(s) 107 s
Positon (5) 011657

0A887s 183125

Hxr

Set | Clear a lne on the graph

Figure 10.20: Line

[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

Show or hide tool bar from the main window.
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Graph Menus

Graph>Set Graphs Per Page

“ioixi

e Options Help

; = —=
L b = el el Bl =l X alaiE] 3 mle] 2] 2] 20 we] 2l E
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Figure 10.21: Set Graphs Per Page

Set up the number of graphs per view; up to eight graphs are allowed using the
Set Graphs Per Page option. Timeline, Overlay and Trend Views allow a max-
imum of 36 graphs. Use Add Analog Graph or the Insert key to add one graph
at a time.

Graph>Add Analog Graph
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Figure 10.22: Add Analog Graph

Add an analog graph to the existing view or use the /nsert key.
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Graph>Add Digital Graph
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Figure 10.23: Add Digital Graph

Add a digital graph to the existing view. This graph shows the digital status in-
formation in the form of thick or thin stacked traces. You can plot up to 32 trac-
es in a single graph.

Graph>Delete Graph
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Figure 10.24: 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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10 Graphing Records

Graph>Move
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Figure 10.25: Move

Rearrange the relative position of the graphs in the active view page. First se-
lect the graph and use either the Move>Up or Move>Down option to change
the position of the graph.

Graph>Copy Trace
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Figure 10.26: 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 10.27: Paste Trace

Add or replace an existing trace in the selected graph. In Timeline View an an-
alog graph supports one trace per graph. In an Overlay View you can select up
to 32 traces per graph. If you use the paste operation in Timeline View, and if
the graph has a trace, it is replaced with the one just copied or adds the trace if
there is no trace. In Overlay View it adds the trace to the existing graph.

Graph>Delete Trace
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Figure 10.28: 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
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Figure 10.29: Delete All Traces

Deletes all the traces from the active graph. In an Overlay view this action re-
moves all the traces.

Graph>Copy Trace Data to Clipboard

Copy trace data from the active graph to the clipboard (see “Exporting Channel
Data” on page 10-73).

Graph>Change Trace Color
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Figure 10.30: 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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Measure Menus

Graph>Active Trace Information

[{RRecordGraph

=lolx|

BEES] [eon 5 %l 5 o slel Blvisl x| AlaslE 5 vl ol of t sle) 6w
= bank 8 e

k8 19051 51 ek Br1SEE1 ST 101 10594776 br
h Speed Charnels
bdog 1259 A
Yo zl
N G RS
A, CT11BHS =Pyt
" ErIcHs Device : LPRO-2100-980130-01
% e Record : R20364-2000-11-08_04.25.57.313.Ipr
Ay CT21CHS Channel : Current 2 C UNUSED
CT31ALS .
e Wi |
A, CT3IcLs LI Sl
A, CT4141S X-Offset :0.000 s
oy ETeLs Samples : 3360
N e wemv:  |[Sample rate 15760 Js
Ay CTSIBTS IRIG-B Input : Unsynchronized
csicTs
N laOperating
;. Ib Operating
¥ o / Cancel
"
6
o e ) \J UU UUUUUUWVUUWUMNW
100
125 E
Seconds 0000 0020 0040 0060 0080 0100 0120 0140 0160 0.180
] ol
AT Ayoveriay
scale: Secondary /|

Figure 10.31: Active Trace Information

Display the trace information

Measure>Markers

el

of the active graph.
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Figure 10.32: 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
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Figure 10.33: CrossHair

Set or clear crosshair cursor measurement by dragging the mouse (left-click
and move) anywhere on the graph to display the readout. The difference be-
tween the marker and crosshair readout is that the marker values correspond to
the data values, whereas the crosshair measurement corresponds to the x and y
coordinates. When this option is selected, you can measure coordinates of any
graph in the active view.

Measure>Primary
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Figure 10.34: 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.

10-20

TESLA User Manual 2000 Release Date: 2008 February 08



10 Graphing Records

Measure>Secondary
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Figure 10.35: Secondary

Set scale to secondary values (depending on the scale factor of CT/PT ratios)
on all the graphs in the currently active view. The current choice (primary or
secondary) is displayed on the status bar.

Measure>Time Alignment

Offset X axis (trigger time alignment) for the currently active trace on the
graph (see “Readouts and Measurements” on page 10-64).

Measure>Absolute Time

Display absolute time (actual recorded time) measurements for the active trace
of the graph (see “Readouts and Measurements” on page 10-64).

Measure>Fundamental RMS

Display fundamental RMS measurement for the active trace of the graph (see
“Readouts and Measurements” on page 10-64).

Measure>True RMS

Display true RMS measurement for the active trace of the graph (see “Read-
outs and Measurements” on page 10-64).

Measure>Harmonics

Display harmonics measurement — up to 5th order and THD expressed in per-
cent with reference to the fundamental (up to 25 harmonics depending on the
sample rate) for the active trace of the graph (see “Readouts and Measure-
ments” on page 10-64).

Measure>Symmetrical Components

Display symmetrical components measurement for the active graph.You must
select a, b and ¢ phase quantities in Overlay View to enable this option (see
“Readouts and Measurements” on page 10-64).
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Scale Menus Scale>Zoom X Axis +
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Figure 10.36: Zoom X Axis +

Al i3]

Select this option to decrease the x axis range by 25% of the current zoom
range.

Scale>Zoom X Axis -
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Figure 10.37: 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 10.38: Zoom Y Axis +

Select this option to decrease the y axis range by 25% of the current zoom
range.

Scale>Zoom Y Axis -
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Figure 10.39: 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 10.40: Undo Zoom

Display the previous zoom level.
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Figure 10.41: Reset Zoom

Reset the graphs to the initial zoom level.
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Scale>Change Scale (Y axis)
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Figure 10.42: Change Scale (Y axis)

Change Y axis to a desired minimum and maximum value using the dialog box
to set the new values. If the manual scale option is checked, the y axis is not
rescaled to new data values; the trace is displayed within the selected range.
You can set the desired scaling, save the options in the template and recall the
template for other recordings (see “Templates” on page 10-56).
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10 Graphing Records

Options Menus

Options>Calculate Derived Channels Now

Use this option to calculate the derived channels and append to the record as
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 infor-
mation is readily available (see “Calculated Channels” on page 10-71).

Options>Show Grid
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Figure 10.43: Show Grid

Turn grid on or off on all graphs.

Options>Show X Axis Ticks
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Figure 10.44: Show X Axis Ticks

Show X axis ticks on all graphs.
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Options>Show Legends
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Figure 10.45: Show Legends

Show or hide legends on all the graphs.
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Figure 10.46: Show Trigger Marker

Show or hide trigger marker on the active graph and active curve.
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10 Graphing Records

Options>Lock Markers
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Figure 10.47: Lock Markers

Lock or unlock X and O markers.
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Figure 10.48: Extend Print Range

Print all the channels of the view for the entire data range in the current zoom

level.
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10 Graphing Records

Options>Set Phase Colors
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Figure 10.49: Set Phase Colors

Use this option to select user-defined colors for A, B and C phase voltages and
currents. When the colors are selected, the channels are automatically identi-
fied based on the color. The default values for A, B and C phase quantities are
red, blue and green respectively.

Options>Set Precision
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Figure 10.50: 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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10 Graphing Records

Help Menus

Tool Bar Buttons

Show Record Summa

Sraph
ph Measure Scale Options Help

ry

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.

<Default>

Save Template

Titles

? Markers

E ' ?et Graphs Per Page

. , ! Add Digital Graph

E E E ? Zoom X Axis +

, ! ! ! ! %oom Y Axis +

E E E E E E Reset Zoom

! ! ! ' ' ' ' Move Graph Down

. , , | i i , ' Change Scale (Y-Axis)

: oo Y Line

E E E E E E E E E ? Paste Trace

1 1 N N 1 1 1 : } Trace Information

E E E E E E E E E E E ' 1ncrease Left Margin
2| 3] B o N 5 2 5 R LD

i E)ecrease Left Margin
Show/Hide Tree View (Channel List)
éhow/Hide Legends

! Copy Trace

CrossHair

"I'ime Alignment

¥
Move Graph Up

——mm =

' Zoom Y Axis -
Zoom X Axis -

H E)elete Graph

) Add Analog Graph

' Show/Hide Trigger Marker

H Recorder Data and Impedance Options

Add a View

Figure 10.51: Tool Bar Buttons

In the Tree View, you can expand a loaded record to identify the recorded and
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.

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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10 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
“View Title Options” on page 10-63).

Impedance

Creates an R-X plot before, during and after
fault.

Markers

Displays vertical lines "x" and "o0" to find the
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 trace range on X axis.

Zoom X AXxis -

Reduces the trace range on X axis.

Zoom Y Axis +

Enlarges the trace range on Y axis.

Zoom Y Axis -

Reduces the trace range on Y axis.

Reset Zoom

Resets zoom control.

Move Graph Up

Vertically moves graph upwards.

Move Graph Down

Vertically moves graph downwards.

Time Alignment

Offset X axis time value.

Change Scale (Y Axis)

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.

Copy Trace

Copies a trace to another location.

Paste Trace

Pastes a trace.

Show/Hide Legends

Displays/hides legends the traces.

Trace Information

Displays/hides channel information: Date, Sta-
tion Name, RecordName, Channel Name.

Show/Hide Tree View
Channel List

Expands and minimizes RHS of the screen.

Decrease Left Margin

Decreases left margin.

Decrease Right Margin

Decreases right margin.
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10 Graphing Records

Views

The view screen graphically displays information from the record. A view is
associated with a tab at the bottom of the screen which can be renamed using
the Rename tab. You can create a maximum of 15 view tabs.

Add a View Add new view to layout.

1 Select the View>Add... from the top menu bar or the Add... button from the
tool bar.
2 Select the desired view from the shortcut menu.

3 Click OK.

Select View>Add... or Select desired view
click the Add button and select OK.
to create a view type.

~=lalx|
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scale: Secondary 4

View Tabs
Figure 10.52: Add a View

The Add 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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10 Graphing Records

Rename a View Use this option to rename the active tab which is displayed at the bottom of the
view.
1 Select the View>Rename Tab from top menu bar or right-click on the graph
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.

Rename Active Yiew T |

Rename as | 8

QK I Cancel |

Figure 10.53: Rename Dialog Box

Show Channel List Displays or hides the channel list on the left-hand side of the screen to allow
more space for the graphs.

Toolbar Displays or hides the toolbar on the left-hand side of the screen to allow more
space for the graphs.
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10 Graphing Records

Graphs

Adding Graphs

Adding Channels

Channel Tool-tip

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 =time and
Y = magnitude.

1

Select Graph>Set Graphs Per Page or right-click on the graph to bring up
the context menu and select Set Graphs Per Page to add selected number
of graphs to the Timeline View.

Select Graph>Add Analog Graph or right-click on the graph to bring up the
context menu and select Add Analog Graph to add an analog graph to the
Timeline View.

Select Graph>Add Digital Graph or right-click on the graph to bring up the
context menu and select Add Digital Graph to add an digital graph to the
Timeline View.

A maximum of 36 graphs (analog and digital) can be created for each Timeline
View, Overlay View and Trend View.

1

2
3

Click the desired channel to be displayed on the graph.
OR

Drag a channel and drop it onto the desired graph.
Depending on the view type following action takes place:

* Ina Timeline View the existing channel is replaced and only one chan-
nel is allowed per graph.

* In an Overlay View up to 32 traces can be placed per graph.

* In a Trend View the existing channel is replaced and only one channel
is allowed per graph.

+ External or digital channel should be placed on a digital graph to stack
the traces. A maximum of 32 traces can be specified per graph.

When the cursor 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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10 Graphing Records

Zoom Using the
Mouse

iRRecordcraph i

Fle Uew Graph Measurs Scsle Options Help
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Figure 10.54: Tool-tip
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1 Left-click on any graph and drag to form a small box around the graph area.

2 When you release the mouse, the trace assumes new zoom position deter-
mined by the area of the zoom coordinates.
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Figure 10.55: Select a Section of the Graph to Zoom
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10 Graphing Records

Zoom Using the Tool
Buttons

Zoomonly Xor Y
Axis

Undo Zoom on
Graphs

ns bl

sl Optio

=3l

Figure 10.56:

Follow the procedure 1 and 2 for further zooming.
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Portion of Zoomed Graph

[Scale: Secondary

4

You can also use Zoom X axis +, Zoom X axis -, Zoom Y axis + and Zoom Y
axis - on the tool bar buttons to quick zoom in and zoom out (25%).

Repeat step 1 to zoom further.

To zoom only the X axis, select Ctr/ key and use the mouse to draw a box on

the graph.

To zoom only the Y axis, select shift key down and use mouse to draw a box

on the graph.

1
2
3
4

Select the UndoZoom option.

can be chosen at any stage.

Right-click on the graph to the context menu.

Graphs are redrawn to the previous zoom level.

Select Reset Zoom option to reset the graphs to the initial zoom level. This
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10 Graphing Records

Pan Graph 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 Ctrl and click on
the right arrow scroll button.
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Thumb Track - move right/left to pan graph
Figure 10.57: Thumb Track

Keyboard Functions  The keyboard is also available for zooming, setting markers and positioning
graphs. To display the keyboard hot key menu right-click on the graph and
bring up the context menu, select Hot keys option.

Hotkeys...
| Key | Function
1 Up Arrowne Select Graph Up
2 Dowvn Arrosy Select Graph Down
3 Right Arrowe hdove Marker W' Right
4 Left Arrow howe Marker ' Lett
5 CH+Right Srrowe hove Marker 'O Right
B CH+Lett Arrow: howe harker 'O Left
7 Cti+Left Mouse Drag Foam ¥ - axiz only
g Shift+Left Mouse Drag Zoom Y - axis only)
) + Foamini - [25%)
10 - Foomouts - (25%)
1 Ctl+ + Foomin'y' - (25%)
12 - Foomout™' - (25%)
13 U Srrowe Mowe asctive araph up
14 CH+Dovm Arro Maove active araph down
16 Shift+Right &rrone Pan right by 10%
17 Shift+Leftirrow Pan left by 10%
| | =]

Figure 10.58: Hot Keys
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Right-click Context
Menu

Figure 10.59: Right-click Context Menu
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10 Graphing Records

Timeline View

Ele Yiew Graph Messwe Scals

Channel Information
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Record Information
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Figure 10.60: Timeline View

Scale: Secondary

» Timeline View is designed to “stack” channels and has single time line axis
common for all the graphs.

Each analog graph in this view can hold only one trace.
Each digital graph in this view can hold 32 traces (8 traces are preferred).

Selecting a channel from the LHS tree view while the same graph is active
replaces the existing channel with the currently selected one.

A maximum of 32 graphs (analog and digital) can be added per view.

You can mix and match channels from different records and/or IEDs.

Time line view displays read-out (if markers are on) on the RHS and chan-
nel information on its LHS.

Read-out corresponds to the currently selected channel type and the scale
(primary/secondary) which is displayed on the status bar.

Release Date: 2008 February 08

TESLA User Manual 2000

10-39



10 Graphing Records

Overlay View

Channel Information

Record Information

seale |aptions kel

=lolx|

=1 <Default>
5 = R20793.2000.04-30_00.01
55 High Speed Channels

1

FEEE

54

R20783.2000-04-30_00.01 54 403 pr - -

Line Votage &

Line Votage &

= Line Curent &

YN
MR

= Line Curent B

= Line Qurrert C

= Line Votage &

= Line Votage B

0000 0025 000 0075 0100 0125 0150 0175 0200 0225

1 I

1w |f\,rmm Ayovertay |

Figure 10.61: Overlay View

* Overlay View is designed to “overlay” channels and has single time line

common axis for all the graphs.

» Each analog graph in a overlay view can hold 6 traces.

Each digital graph in this view can hold 32 traces (8 traces are preferred).

Selecting a channel from the LHS tree view while the same graph is active

overlays the channel on the selected graph.

* A maximum of 32 graphs can be added per view.

* You can mix and match channels from different records and/or IEDs. Time
line view displays read-out (if markers are on) on the RHS and channel in-

formation on its LHS.

» Read-out corresponds to the currently selected channel type and the scale
(primary/secondary) which is displayed on the status bar.
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Symcom View
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Figure 10.62: Symcom View

» Symcom View is designed to analyse symmetrical components of voltage
or current channels.

* You must load 3 voltage or current channels to view the components and
associated phasor plots from the same record.

» The view displays: analog channels, positive, negative, zero sequence
phasors and corresponding table which contains numerical values of these
components and phase angle.

* All the components are calculated in RMS values.

» Channel instantaneous values are displayed on the RHS of the analog
graph.

» Markers are permanently set on the graph one-cycle apart.

* Grab the marker and move (on the time line axis) to display new set of com-
ponents and phasor values.
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Harmonic View

Record Title
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Figure 10.63: Harmonic View

» Harmonic View is designed to analyse harmonics associated with analog
channels.

* A maximum of 3 traces can be analysed per view.

» The view displays: analog channels, a bar graph of harmonics and a table
which contains RMS values of the harmonics with phase angle.

* A maximum of 25 harmonics (order) can be displayed.

+ Channel instantaneous values are displayed on the RHS of the analog
graph.

» Markers are permanently set on the graph one-cycle apart.

* Grab the marker and move (on the time line axis) to display a new set of
harmonics.

All harmonic phase angles are compensated and referenced with re-
spect to A-phase voltage in relays and a configured channel in TES-
LA recorder. For COMTRADE records phase voltage is the analog
channel 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 superimposition
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 from which impedance
(R and X values) is derived along with the supported product. RecordGraph
displays these channels on the left hand side in the tree view. Depending on the
product, the following basic quantities are used the respective impedance chan-
nels.

In impedance calculation, a threshold limit is used based on the fundamental
RMS value of the current to include or exclude the R and X values for plotting.
This limit depends on the CT module used for the relay or recorder application.
For 1A CT module, 0.02 A is the limit whereas for a 5SA CT module, 0.1 A is
used as the limit. When the data is copied to the clipboard, the discarded values
of R and X values are not exported.

SI. No. Channel Types Quantities Supported Products
1 High Speed (HS) | Voltage and Current L-PRO, TESLA,
COMTRADE

2 High Speed (HS) | Positive Sequence Voltage TESLA
and Current

3 Low Speed (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)

To add 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 10.64: View>Add> Impedance

The Add View... dialog box lists the Impedance View only if the se-
lected record is from L-PRO or TESLA or COMTRADE records de-

pending on the record type.

When the Impedance View option is selected, following initial screen is dis-
played.

(2) Basic channel names
and derived impedance type

[ High Speed Channels
g
"
"
=
o
"
A
A\, Curent 28 UNUSED
Ay Current 2C UMUSED
. v 2- (3) Graph Zoom control
o (x-y axis zooming)
W
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e
s - - -
- (5) Time Window width
| (4) Time Windovﬂx and position control
-
B o 2 J » B 7
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Figure 10.65: Opening Impedance Screen
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Components and Controls

(1) A text component displays the title at the top of the Impedance View shown
in Figure 10.65: Opening Impedance Screen. The title is compiled from items
in the Title Options dialog box. Default title is the file name and trigger event.

(2) The basic channel names are displayed below the title, refer to table “Chan-
nel Types” on page 10-43.

(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 all zooming tools.
The graph zoom control offers a 10x zoom factor between minimum and max-
imum amplitude of the data (R and X coordinates).

(4)The Time Window control provides a means to select the range of data for
better presentation of R-X values. For example, if the voltage and current chan-
nels are recorded from 0.0 to 0.2 seconds with 1000 data points, using this con-
trol, you can choose to view only 0.1 second data (500 points).

(5) Time window width and position control can be used for the precise data
analysis.

(6) Control the X and O markers.

Create Impedance View with an TESLA Record

1 Launch RecordGraph with an TESLA high speed (fault) record and expand
the channels in the tree view.

Create an Impedance View using View>Add... or use the tool bar option.

3 Select line voltages A, B and C, and corresponding line currents A, B and
C from the tree view. Impedance (R and X) corresponding to Zab, Zbc and
Zca phase-phase are calculated internally and displayed.

Actual channel names
(as selected from the Phases of the basic
tree view) voltage and currents
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Figure 10.66: Create Impedance View with an TESLA Record
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Each channel name is divided into three parts:

* the basic quantity (voltage or current) used in the calculation of the imped-
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 maximum time of the data
viewed. In the above example, the full range data is viewed.

Use the graph zoom control to zoom the x and y axis.

1o x|
2 e P 2 8 AN T AN Y . B e )
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o 2 o)
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) e The thumb track is moved
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o Cattlares indicated and the traces
A\, CB 42 IbAmps .
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Figure 10.67: Example of graph zoom control

When you move the mouse near the edge of the Time Window control, the cur-
sor shape changes from normal arrow to two headed arrow as shown in the di-
agram. Now you can resize the thumb track to a desired level of data range. In
the example, the data starts at position -0.200 and ends at (-0.200 + 1.383),
where 1.383 is the width (total data range). Therefore, only small portion of the
data can be viewed.
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Figure 10.68: Example of using Time Window control

If you move the thumb track (not resize) to the extreme end, then the traces are

rendered in the new data range.
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Figure 10.69: 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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thumb track, then the width can be controlled; or you can double-click near the
number 1.176 to get a dialog box to enter the data range precisely.
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Figure 10.70: Indicate data range

A dialog box appears to enter the width or data range, which is indicated by the
size of the thumb track. The scale indicates the step by which the data is incre-
mental. For example, when the spin control arrow is clicked (after closing the
dialog box), if an up arrow is clicked, the data is incremental from present po-

sition to present position + 5%. On the other hand, if the down arrow is clicked,
the data is detrimental by 5%.

Example to Superimpose the L-PRO Relay Characteristics

iR RecordGraph
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Figure 10.71: 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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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 the relay
data is extracted to plot the impedance characteristics.
Browse Gives an option to select the settings file from any other location.

The file type filter reads or selects only *.Ips file type, if L-PRO
setting file is selected.

Impedance Options

Impedance configuration option includes a number of other
options, such as, Phase-Phase, Phase-Neutral, radio button.
Depending on this option and the type of channel, different
impedance options (check buttons) are enabled.

Configuration

Zpos (positive sequence impedance 3 phase basis)

Zan, Zbn or Zcn

Zab, Zbc, or Zca

Other Impedance

Z-Line Displays the line angle (can be checked or unchecked)

Z-Load Displays the coordinate of the load impedance (can be checked
or unchecked)

Blinders Available only if the Phase-Phase option is chosen.

Directional

Zones to display

Phase-Ground or Phase-Phase

Zone 1to 4 Zone1-Zone4 displays the respective zones impedance charac-
teristics (can be checked or unchecked)

Apply Redraws the display with the currently selected options.

Launch 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.

Close 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).

Release Date: 2008 February 08

TESLA User Manual 2000

10-49



10 Graphing Records

(=1
Measure Seale.
| Relay characteristics data and Impedance 0p e o e g e e o S N - R
R203564-2000-11-08_0312 31 543 -
126 7ah (hase =14 Line Curent & D12C-7eh (Phase-P
1267 (Phase-Phase.Hoh Speed) =15 Line Currert B D1 2C. oo (Phase-hase-Hoh Speed)
126 7ea (Phase:Phase.Hioh Speed) =16 Line Currert . D12C-Zca (Phase-fhase-Hh Speed)
J+ (Ohms) —
- Config.
I~ (ZFos round
2 T ey | | PEEEEE
¥z Mz Mz v Zonel [Mho ¥
[ Other impedance: ¥ Zone2 [Mho ¥
[ Zlie [ Zload W~ zone3 e 7]
I Blinders [~ % zoned Mhe 7]
Launch Close.
[Record name : R20364-2000-11-08_04.25.57. 313 jpr #R (Ohms)
10 - " - X (Ohms) - - i
E 0 o 0 B El
Time Windoww () Al 3 With(s) 00109 v
16875 -osstoe Postion (<) 00613
|| o.L-3|
scdle: econdary ‘

Figure 10.72: Example superimposing the zone characteristics

In the above example phase-phase impedances Zab, Zbc and Zca are selected,
indicated by a check mark, but only Zca is in the zoom range.

All the four zones mho characteristics are superimposed. You can see that the
Zca impedance has entered the Zone 2 and Zone 3. You can use a combination
of zoom and time window control to analyze the precise time at which the im-

pedance enters the zones.
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Figure 10.73: 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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Figure 10.74: Example illustrating the use of the CrossHair measurement

R (Ohms) -108.288 X (Ohms) 57 605 T: -0.200

R (Ohms) -108.288 X (Ohms). 57 605 T: -0.200

Select the CrossHair button. When you drag the mouse (left button down and
move) on any point on the trace, the R, X and the Z corresponding values are
displayed.

Y ou can move the cursor anywhere on the graph to get the measurement. When
this feature is enabled, free form zooming is disabled; but you can use the
graph zoom control to get a closer look at the trace.

Select this button to
set an arbitrary line
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Figure 10.75: 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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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; then en-
able the CrossHair option to measure the values.

Legend feature button
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Figure 10.76: Example of the Legends feature

Use the legend feature to distinguish relay characteristics from the calculated
impedances. You can move the legend box and resize to the desired level. You
can hide the legend box by re-selecting the legend option again.
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Figure 10.77: Legends features moved and enlarged
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Marker button
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Figure 10.78: Example illustrating the use of data markers

Select the marker option to set the markers. Select the desired channel name
for the required measurement. For example, the channel associated with Zca is
chosen (click this channel name for the selection). Move the marker by sliding
it to the desired location. When you change the data range (using Time Win-
dow control), the cursors may disappear from the traces indicating that the
markers are always associated with the data.
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Figure 10.79: 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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Figure 10.80: Example of TESLA swing record choosing watt, var and positive se-
quence voltage channels

Select an TESLA swing record and expand the channels as shown. Click the
watt, var and positive sequence voltage; RecordGraph automatically evaluates
and displays the positive sequence impedance.
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Figure 10.81: 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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Trend View

To place the X and O markers use the tool bar or the right-click context menu
or the View>Markers option, dragging a marker to the right or left moves cor-
responding marker. If the Time Window control does not show the data, then
the markers are shown as small triangles on the left or right sides. If you click
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 (File> Save
template

ons_Help

=
e — | | RO R P |

gggggggggggggggggggg
Elementi et tst WW_v{Und... 70

B Watts:
~ [Elementl Watttst

X 000w
© oo
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21038

< | | 1EE=

PRecordGraph |Scale: Primary

Figure 10.82: Trend View

» Trend View is designed to display “trend” data.

* It has a special x-axis, common to all the graphs to display the data in the
“date” format. When zoomed, the scale automatically changes depending
on the date range. (For example: years/months or months/days or days/
hours or hours/minutes or minutes/seconds).

* Each analog graph in a trend view can display one trace.
* A maximum of 32 graphs can be added per view.
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Templates

Templates associated with a record.
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Figure 10.83:

Left Margin
Template List

Template contains user-defined layout information including:

* Views — graphs and their location along with the traces (channels)

» Markers position (X, O and trigger marker, T)

* Views and graphs title options

» X axis scaling (zooming information)

* Y axis scaling (zooming information)

» X axis shift (time alignment) of each channel

» Measurement (readout) options

* Left Margin
Template stores the easy-to-manage layout information in a file based on prod-
uct type (B-PRO, F-PRO, L-PRO, T-PRO, TESLA, COMTRADE).
When 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 by view-
ing the data recorded without manually loading the traces again. Templates are
the first step in generating a visual report.

You automatically form a template when you create views and graphs. To re-
apply the template to a different recording from the same or different recorder,
you must save this layout information in a file. You can extend or alter tem-
plates by manipulating views, graphs and traces.

Templates are not saved automatically, but must be saved using the File>Save
Template option. Template files can be shared and customized. The list of tem-
plates is dynamically created and displayed in the tool bar. When a record is
added to RecordGraph, an automatic scan search is done to list the templates
corresponding to the record loaded. This list may have both single or multi-
record templates, if the record loaded is a part of multi-recorder template. If no
match is found, a <Default> template is loaded. You can define any number of
templates based on a single recorder or multiple recorders.

Hard coded, static default templates are created whenever you open the Re-
cordGraph application. These are not stored in the file, but are dynamically
created and displayed as <Default> in the list box.

You can override this <Default> template by saving any other template as a de-
fault template.

The user-defined default template path is stored in the registry key based on the
product and the type of recording (applicable for all products).

For example:
» TESLA/HS - high speed
* TESLA/LS - low speed
* TESLA/Trend - slow recordings
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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 the first
item.

» Template files are matched based on IED (serial number) in the case of
TESLA recorders and are common in case of relay products (B-PRO, F-
PRO, L-PRO, T-PRO.

If template files for a TESLA recorder are created and stored (for example,
with serial number TESLA-2000-981103-07), these template files can not be
applied to another recorder with different serial number such as TESLA-2000-
981103-08. On the other hand, if template files are created 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 are IED-based (serial number-based) in
case of recorders and product-based in case of relays.

Double-click (or use the Enter key) on the currently active record in the Re-
cordGraph tree list (displayed in bold) to apply the template or pick any desired
template from the template list box.

Templates can be renamed, duplicated or deleted using template manager from
within the RecordGraph.

There is no limitation on the number of template files used (as long as the hard
disk space is available).

1 Modify the existing template layout information and save the modified tem-
plate into a new file.

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 into RecordGraph to successfully apply the layout information.

Layout information is applied one at a time. If the template involves more than
one 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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Templates Menus

Save Template

Displays a dialog box only if <Default> template is currently displayed in the
template list box. Since <Default> template name is reserved for hard coded
templates, you must save the template information with a new name. If any
other template file name is displayed, other than <Default>, the layout infor-

mation is updated without the dialog box being displayed.

Save Template As...

Displays a dialog box to save the template. The option Save as default tem-
plate, if checked, saves the template as user-defined default template. Refer
previous section for more explanation on the user defined default template.

Template Manager...

Ternplate Files -

Rename

Corporate_Bro
Corporate_Bro_1
demol Duplicate
dermol_allchannels
dernoz

examplel
Line #1 Quanties Delete
Line #1 Values
Master Analysis
FB TESLA

TESLA Sample Save As..

FlEL

Impart and register a template file

Register as default
" High Speed

Impart. " Low Speed Close

" Trend

Figure 10.84: Template Manager

Brings up the template manager dialog box which lists all the templates cur-

rently available.

Rename

Renames the currently selected template.

Duplicate

Copies the contents of the selected template into another file.

Delete

Deletes currently selected template.
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Template - Tool Tip

Template Tool Tip
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Template tool tip information displays:
* IED name
» User-defined default template associated with that IED
+ Serial number of the IED which is used as the unique feature to match the

templates.
Template - Single 1 Open a record from the desired IED (B-PRO, F-PRO, L-PRO, T-PRO or
IED TESLA).

Create or modify the existing layout information.

3 Use Save Template as... option to save the new layout information with a
desired template name.

A single IED template is saved/matched based on its serial number.
Any record from the IED with the same serial number can use or
share the template (layout) information.
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Template - Multiple
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Figure 10.85: Multiple IEDs

1 Open records from two or more desired IEDs (different TESLAs or different
relays).

2 Create or modify the existing layout information (create graphs by selecting
channels from different IEDs).

3 Use Save Template as... option to save the new layout information with a
desired 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.
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10 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
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Figure 10.86: View and Graph Titles

View Title is the title on the top of each record view. When a new record is
loaded, the information corresponding to the options selected is compiled and
the updated information is displayed in the View Title. You can choose any of
four options by clicking the arrows to move the items in the list. The option is
saved into the template. This option is not available for the Symcom or Har-
monic Views.

The option choices are:
» Record Name
+ Station Name
* Location
* Trigger Time
* UnitID or Recorder
* Product Type
* Serial Number
» Trigger Event
» System Frequency
* Priority
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10 Graphing Records

Graph Title

Title options. _ X

Wiew title | Graph e |

i Simple

& 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 | Clase

Figure 10.87: View Title Options

Graph Title is the information that appears on the left margin of each graph.
Graph Title is a combination of various options. When a new record is loaded,
the information corresponding to the options selected is compiled and the up-
dated information is displayed in the Graph Title dialog box. You can choose
any four options by clicking the arrows to move the items in the list. The option
is saved into the template. This option is not available for the Overlay View.

The option choices are:
* Channel name
» Trigger time
+ Station name
* Record name
* Location
* UnitID or recorder
» Sample rate

* Equipment ID

Title options.. %]

View title  Graph fitle |

A mazimurn of 4 items can be selected from the options
list.

Options Selected Iterm(s]
Channel name Channelname
Trigger time Station narme
Station name Trigger time

Record name J Location

Location

UnitlD or relay

Sample 1ate ¢
Equipment 10

Apply | Claze |

Figure 10.88: Graph Title Options
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10 Graphing Records

Readouts and Measurements

The Measure menu consists of the following:
* Markers
* Primary/Secondary
* Time Alignment
* Absolute Time
* Fundamental RMS
* True RMS
» Harmonics

» Symmetrical Components

Time Alignment
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Figure 10.89: Readouts and Measurements

Markers Selecting Measure>Markers or using the tool bar button places the “X” and
“O” 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 Selecting Measure>Primary multiplies the channel data by the primary scal-
ing factor and redraws the y-axis for all graphs.

Secondary Selecting Measure>Secondary multiplies the channel data by the secondary
scaling factor and redraws the y-axis of all graphs.
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10 Graphing Records

Time Alignment

Use this option to offset or align the trigger time of channels (normally from
different locations) or shift the x-axis time. This feature offsets the x-axis time
data by a precise value as desired.

1 A trace (channel) must first exist on the graph. Click the graph that you want
to show time alignment.

2 Select the Graph>Time Alignment menu option or the Time Alignment but-

ton on the

tool bar.

3 Use the “spin” control (up and down arrows) to increase or decrease the off-

set.

4 Double-click the value to bring up a dialog box to enter the new offset value
and offset scale. Offset scale is the percent by which the increment is re-

quired.

5 Clear this option, by a second click on the Time Alignment 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
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Figure 10.90: Time Alignment
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10 Graphing Records

Absolute Time This option displays the absolute time—the actual time of the recorded chan-
nels.

1 A trace (channel) must first exist on the graph. Click the graph that you want
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 placed if
not selected.

3 Select Measure>Absolute Time menu option.
Readout corresponding to the markers is displayed on the right-hand side of
the graph including:
* Year, Month, Day of the recording (yyyy/mm/dd)
* Absolute Time corresponding to marker X
» Absolute Time corresponding to markers O

» Difference in the Absolute Time between marker X and marker O
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Figure 10.91: Absolute Time
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10 Graphing Records

Fundamental RMS This option displays the RMS measurement of the fundamental (60 or 50 Hz)
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 you want
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 placed if
not selected.

3 Select Measure>Fundamental RMS menu option.
Readout corresponding to the markers is displayed on the right-hand side of
the graph including:
* RMS (fundamental frequency) Title
* Minimum RMS
* Maximum RMS
* Average RMS

o x|
o scde Optons b
falt> -] ®| = o [I]& =l x| x| 2lalele| 3| ] af o] +[\| wla] || m
e = yolemon A : 1999-06-25 18:24:31 484 -- Digital in ELBEU2 Ext Input Tripped
- Analog TRACD-K Vac Vab A 18931125 *
A, TRACDXVaclab 80 Time ()
Ay TRACDKIn e o0
Q1D Rl in 182611 5905
A TRACDKIb. 0if 04~ 0)
i
A, TRACDKa 0000000186
A TRACDAY VacVab e
A} TRACDY In 0000 L
A} TRACDYIc ]
TRACDY
% TRACDY Ia [[Rece = xa8128
A Thaseixvacyab ||| Boswer AA AAN A i oasma H— Fundamental RMS
A, TRAsB 19825 152431 4540, v \ 7 200344
A} TR4BX . 1€ Shon
A TR4SBX I 00
Ay TR4ABIa
A MiscInTRIBCDX | || TR4CD-KIe 100, True RIS
Ay MisenTRI788% ||| soswen Min=3.674 A
A, MiscinTR1748% || [| 195825 152431 4840 /\ /\ /\ /\ /\ /\ /\ Nila Max3874 4
A, TR4sBYVacvab | ||ic shan iren
o IRARATRNE
00
TR4CD-X Ib. 100, X-3471 A
Boswel A NAA AN /\ i oadma
198825 152431 4540, ) 2400008
o
00
20
TRACD-V. VeV Wy Hemonies
Pty
Boswel o St
‘Seconds 0100 -0.050
Soors
/] B a0oi7s
al M\ Analogt [P\ Digtl Ganmels__| s, Harmonic |7\ Timele ]
Scleiseondary

Figure 10.92: Fundamental RMS
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True RMS This option displays true RMS measurement values of all the harmonics (up to
25 order—including the fundamental), depending on the sample rate of the re-
corded channel.

1 A trace (channel) must first exist on the graph. Click the graph that you want
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 placed if
not selected.

3 Select Measure>True RMS menu option.
Readout corresponding to the markers is displayed on the right-hand side of the
graph including:

* True RMS Title

* Minimum True RMS

* Maximum True RMS

* Average True RMS
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Figure 10.93: True RMS
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Harmonics This option displays the harmonic contents (magnitude) of the desired channel
along with the Total Harmonic Distortion (THD) in percentage.

1 A trace (channel) must first exist on the graph. Click the graph that you want
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 placed if
not selected.

3 Select Measure>Harmonics menu option.
Readout corresponding to the markers is displayed on the right-hand side of
the graph including:
» Harmonics Title
* 2nd Harmonic
* 3rd Harmonic
* 4th Harmonic
* 5th Harmonic
» THD% of fundamental (up to 25 harmonics) depending on the sample
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Figure 10.94: Harmonics
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Symmetrical This measurement option displays the magnitudes of the positive, negative and
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 chan-
nel.

Place three phase voltage or current channels on the graph.

3 Select the Measure>Markers menu option or the Markers button on the tool
bar to place the markers on the graph. Markers are automatically placed if
not selected.

4 Readout corresponding to the markers is displayed on the right-hand side of
the graph including:
» SymCom Title
* Positive sequence component magnitude
* Negative sequence magnitude

» Zero sequence magnitude
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Figure 10.95: Symmetrical Components
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Calculated Channels

Calculated channels are virtual channels derived from the original recorded
channels. They are calculated based on the configuration information. In the
TESLA recorder, all the calculated channels are added to the original record
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
* Negative sequence
» Zero sequence
* Watts (single and three phase)

Low Speed Calculated channels
» Summation
* Positive sequence
» Watts (single or three phase)
* Vars (single or three phase)
» Impedance
» External

Type and number of channels available for the view depends on the configura-
tion information.

Choose Options>Calculate Derived Channels Now to add the calculated chan-
nels. If this option is disabled, then the calculated channels are already avail-
able.

ﬂmRecordGraph
File Wiew Graph Measure Scale  Options b

" Meqgative Sequence
* Pozitive Sequence

* Sumration

W gty

Zern Seguence

B
Calculated Channels

""" W atts

Figure 10.96: Calculated Channels
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Exporting Views
Export active visible views to windows standard clipboard or to an enhanced
metafile. Following options are available:
* Copy To ClipBoard
» Save As MetaFile
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Figure 10.97: Export Views

Copy to Clipboard Copies view to the clipboard in order to copy into another document, for ex-
ample Microsoft Word.

1 To copy to clipboard select View>Copy to Clipboard or right-click on the
graph to bring up the context menu and select Copy to Clipboard.

2 Open any other software package, which supports the “pasting” facility
from the clipboard (for example Excel or Microsoft Word) and paste the
view.

Save View as Saves the view to a Metafile format *.emf.

Metafile 1 To save to as a Metafile select View>Save to Metafile... or right-click on the

graph to bring up the context menu and select Save to Metafile.
2 A dialog box appears prompting you to save the file in a selected folder.

Savein | 3 temp <] & mck E-

| IRecordGraph Testing

Fiensme:  [Line #1. el Save |
Save aslype: |Enhanced bietarFile (“emi] - Cancel

2

Figure 10.98: Save to Metafile
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Exporting Channel Data
Any channel data can be exported to the clipboard from the active view. If 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|
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Figure 10.99: Copy Trace to Clipboard

Pasting exported data using Microsoft Excel

1 Open Microsoft Excel.
2 Choose Edit>Paste Special.
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Figure 10.100: Paste Special using Excel
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Pasting exported data using Microsoft Excel

Choose csv (comma separated variable) format and click OK.
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Figure 10.101: Choose csv

Pasting exported data using Microsoft Excel

Domain: normally time data, it can be date YYYY/mm/dd in case of trend data.

sl

Fle Edt Vew Insert Formst Toos Dats Window Help Acrobst

DA 8RY | smao-a= 4 @012

s coepry

Tine #1.va Line #1.vb Line #1_t
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-0.99757 436368 934828 -476215
09974 -49038.4 9316026 418576
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099705 589913 91417.58 -30079.1
099688 634927 90377.97 243653
0997 677439 8879381 -185512
099653 71695.1 B6784.11 -12586.7
009635 753082 B4BB40 -B57219
099618 -78897.2 B1714.59 -557.638
099601 620982 7918984 5406795
099583 84899 7EE75.97 11321.11
-0.99566 672997 72308.64 171351
-099549 691503 GB397.74 22899.13
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Figure 10.102: Past to Excel
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10 Graphing Records

Record Summary

1 Click the record name to enable this feature.

2 Choose File>Show Record Summary...

i RecordGraph
Fle Visw Graph Measwe Scels Options Help

to display the record summary.

—lofx|

T M e— L = R T e TR

Figure 10.103: Show Record Summary

Digital Channel Status Indicator

Highlight digital channel which change state (with different icons), and list

only configured channels in the tree view. A mimic screen shot of the icons is
shown below. The <default> template automatically displays the digital chan-
nels which changes the state.

Ele Wew Graph Measwe Scale Options Help
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- a Seale: Primary 4
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Figure 10.104: Digital Channel Status Indicator

Release Date: 2008 February 08

TESLA User Manual 2000

10-75



10 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 or use
Active Trace Information.

e Options _Help

[ = % 5 4] dlel Blls] x| sllshel 5 0li] o 0l +\| wle) [

RELAYID-2002.04-13_15.54.02.025 EPR . 2002.04-19 105402 025 — Al 1 S0BF-1 Trio

| IRIG-B status indicatorl

= Ainp2 SBF-2 T

BPRO-6701.00000002
RELAYID-2002.0419_15.54.02 025 BPR
Alrp2 5062 Trp
00i0s

Samples 204
— AlnpT 50L5-1 High BERED, e,
— Alnp1 50LS-2 High
L At S0BF1 Tip
L At S0BF2 Tip
— Alnpl 50Tip
— g1 51 blam = A SOBF-1 Trip
— Alnp1 61 Trip
— Alnp2 S0L51 High
— Alnp2 50L52 High
— Alnp2 S0BF1 Tip
— Alnp2 S0BF2 Tip

1
2
3
4
5
6
7

— A Spare 8

— Alnp3 S0LS1 High
— g 50LS-2 High
— g3 SOBF-1 Trp = it SOBF-2 Trip
— Alnp3 SOBF-2 Tip
— i3 50T

— g3 51 blam
— Alnp3 51 Tip

— Alnpd BOLST High
— Alnpd 50LS-2 High
o 0BF1 Tip o om oA oh o0 o 0% o
— Aipd SOBF2 Trip
— it 507
gt 1 o of| Dimeline

Scale: Secondary

Figure 10.105: IRIG-B Input Status Indicator

Derived Digital Swing Channels for TESLA Swing Recordings

TESLA recordings do not record External Input channels for the swing
records. A facility to view these channels in the RecordGraph is provided. Re-
cordGraph automatically displays these channels (if configured) under low
speed channel group. Events with the same element are grouped together to
form a channel. This facility is backward compatible.

Derived Channels for L-PRO, F-PRO High Speed Recordings

For L-PRO and F-PRO high-speed records, Main and Aux individual phase
summation channels are added to the existing derived summation channels.
This facility is backward compatible.

10-76 TESLA User Manual 2000 Release Date: 2008 February 08



10 Graphing Records

COMTRADE Import

COMTRADE (Common Format for Transient Data Exchange) is an industry
standard record format used to share data between tools and to replay faults
through a test set. The import utility supports viewing of both ASCII and bina-
ry COMTRADE formats (1991 and 1999). When the COMTRADE file is im-
ported into the RecordGraph, all its functionality can be seamlessly used to

analyze the record.

1 RecordGraph application must be running to access this facility. If not,
launch RecordGraph via TESLA Control Panel, RecordBase View or Win-

dows Explorer.

Choose File>Import.

3 Browse to select desired file.

Double-click on the COMTRADE record to apply <Default> template or
select it from the templates list box.

Import file

ol
aph Measire Scale Options Help

~=lolx|

levab TRACD-K.Vac Vabh

= TRACD-Y.Vac Vab

= TRAAB-K.Vac Ve
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/\/ Misc:InTR17ABX In

A MiseIn TRITABY In

s et = TRaAB R
n

=Lt 4vaLint 4 Va

= Lt 4.V Uit 4 Vo

= Lt 4.V Unit 4 Ve

Seconds

..... oot 1989-06.25 18,2431 454 - Digtal ELBSL2 Ext Input Trppect
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6ok
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201
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Flgure 10.106: Import COMTRADE File
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10 Graphing Records

Choose COMTRADE File

ifiRecordGraph E =101 x|
Fie tiew Graph Measire Scdle Options Hep
BIE|Z|S| [reas ad ] Ml N Y s S B o] R N Y Y B jza |21
& £ frecorddem vecordemoz 2000-05.31 16:31:25 365 — Line #11c:C Ph Cuent High Mg
High Specd Charmels . 2
Low Speed Charnels X ey =
Lne# VaAPRVOlage 000K © 204KV
5 dazsav
= A o A AT
= Line #1 08 Ph Volage 00
. WWWVUUUU V U
Lne#veCPhvatae 4000
1500k
a0k X 0ossia
= Line #1 1. P Currert 206 o tesuca
PRETA
06
= Line #1105 Curent 00
RES
= Line #112.C h Curent 20
-
= Externainput 1 Low
0 Low
= Etermalput 11 Low
Seconds 000 amﬁ 0050 0025 0000 0025 0050 DDE 010 orzs X 01
001
"l ® a0z
T Timeie Ayovertay
Recordcreph e Prinary Y

s |0 0 (51| J =2 | Bt o[ [em
Figure 10.107: Select COMTRADE File
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Figure 10.108: Apply <Default> Template
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10 Graphing Records

Print Options
The following options are available:
* Print... — pops-up a print option dialog box to select paper size, orientation
and other options.
* PrintDirect — sends active view directly to the default printer.
* PrintAll — sends all the views directly to the default printer.
* Print Preview...— displays standard preview window.
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11 Record Export Utility

The record export utility lets you convert records into a number of different
formats for use with other software tools.

COMTRADE

Common Format for Transient Data Exchange is an industry standard record
format used to share data between tools and to replay faults through a test set.
The export utility supports both ASCII and binary COMTRADE formats and
creates output that complies with the latest (1999) or older version (1991) of
the standard.

PTI

Power Technologies Incorporated produces widely used power system model-
ling tools. TESLA records can be exported in a PTI-compliant format for im-
port into PTI tools. The export utility supports ASCII format and creates output
that complies with PTI version 1 or version 2 formats.

Excel (CSV)

TESLA records can be exported in basic comma separated values (also known
as comma-delimited) ASCII format suitable for importing into standard tools
such as Microsoft Excel.

Release Date: 2008 February 08
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11 Record Export Utility

Launch the Export
Utility

To launch the export 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
lfrom the list. launch export window. type and OK.

"}, TESLA Control Panel - [Recc rds] L =1olx]

Ele Trgger View telp

Record Fiter

F cet
Latest 25Records =] i et Rermote Everts

Record Nare: 1993-12-01{15:55:37. 8364
Autopoll [ Autopint Record Type: Fault
Record Version: &

Records fiom TESLA Demo Uit
B 199312401 Recorc Priority 1

Bl OnIED Graph W

Fo 139912-01-18:03:54.000 Trigger Time (Locsl). Wed Dec 0 1999 15:55:37 836

By 199912.011555:37.69 Cetfifr D Everts
Fy 1999-12-01-15:54:42 826 00: 1999-12-01 15.59:.37 .836 — Element2:In -]
F 1999-12-01-14:49:55.896 01: 1399-12-01 15:59:37 836 — Element?:Ic
’% 1999-12-01-14:48:08.066
’% 1999-12-01-14:46:50.996
[ 1999-12-01-14:45:49.836 g
)% 1999-12-01-14:41:09.399
[ 1999-12-01-14:33:59 533 &
’% 1999-12. 14:33:37.339 -
B 190912 e Select expont file type ]
Fy 1999-12-01-14:31:06.239 Jeand
)% 1999-12-01-14:30:30.929 Rename
Fy 199912-01-14:28:43.19
d [ 1999-12.01-14:28:07.909 Refresh ICDMTHADE
B Lo

cal
o 199912-01-15.55.37.836F1

Main Menu Utiities: Records Conlig Edit Trends
G | ] = l: oK I Cancel |
TESLA Conkrol Panel | (Current [ED; TE
Step 1: Double-click
Records from the
Main Menu

Figure 11.1: Select Export File Type
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11 Record Export Utility

COMTRADE Format

COMTRADE Export Settings
Export ta...
|c:\F’rogram Fileshapthdata\Mina-s-Recorder\R ecordzb2001-01-24 Browse, ..
Station Mame |dentification
Header Text Wersian
Location=comer, Name=5tation, Number=1, Unit/d=Mode1 J |1991 ﬂ
Format

i T -

|Luw Speed [BD/zec) ﬂ Exparted Channels

Element] Yatst_V¥al_1.Magniude
Element] Ya.tst_val_1.Phase

eht Element1 Vb.tstﬁ\f'm] Magnitude
Element] b1_1 Phase j

Elermentl .Vc.tsl:Vc'I:'l Magritud

Elementl Me.tst Vel 1. Phase ﬂ
Elementl.lakst_lal_1.Magnitude

Elermentl latst_|al_1.Phaze &«
Unuzed Rec Chan Magnitude

Unuzed Rec Chan Phase J

Elementl Makst_Wal_1 Magnitud
It

4

[ DOffset negative start imes to begin at zero

Ok | Cancel |

Figure 11.2: COMTRADE Settings

The COMTRADE format (IEEE C37.111) defines a common format for stor-
ing digital data records of transient and dynamic swing events.

COMTRADE export consists of up to four output files with the same base
name and different file extensions: configuration files (.cfg), header files
(.hdr), data files (.dat) and optional information files (.inf). COM-TRADE ex-

port produces the configuration, header and data files.

With reference to Figure 11.2: COMTRADE Settings,

Name Function

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
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 the unit's Station which 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.

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 years.
1991 and 1999 COMTRADE versions are supported.

Release Date: 2008 February 08

TESLA User Manual 2000 11-3



11 Record Export Utility

Name

Function

Format

The Format field specifies that the data in the COMTRADE file
(ASCII or BINARY format).

ASCII data has the advantage of being usable by simple text
editor and spreadsheet programs, but results in a significantly
larger record relative to binary format.

BINARY format is therefore recommended if the software pack-
age you will be using the data in supports binary format COM-
TRADE.

Selecting Channels
(Exported Channels)

You must select the channels from the record that you want to

include in the output file.

For convenience, the digital data recorded is classified into:

 High Speed (5760/sec): Analog and external digital input
channels sampled at the high speed transient data rate.

+ High Speed (480/sec): Analog and internal logic channels pro-
duced 8 times per cycle.

» Low Speed (60/sec): Analog input channels sampled at the
low speed swing data rate.

Select the desired channel from the list with a left-click.

Multiple channels can be selected using standard Windows

selection actions (click + Ctrl or Shift keys).

Place selected channels in the Exported Channels list box.

>
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.
<<

D Offset negative start
times to begin at zero

When checked, this option shifts the negative time to start from
zero.

11-4
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11 Record Export Utility

PTI Format

PTI Export Settings

Export to..

|data\Nlna-s-Hecnlder\Hecnrds\ZDDT -01-24-16.14 4500077 a3c Erowse. .

Station Mame

Identification

Header Text

Wergion

Location=corner, Name=Station, Mumber=1, Unitl d=Node1 J Vergion 2 ¥

|Low Speed [B0/sec| j

Expoited Channels

Format
=l ascn -

Element? Va.tst_¥al_1.Magnitud a
Element] Va.tst Yal 1.Phase
b b1 1. Magnituc

<

Element? Ve tst_Vel_1.Magnitud
Element? Ve tst_Vel1_1.Phase ﬂ
ElementT la.tst_lal_1.Magnitude

Element? latst_|al_1.Phase &
Unuged Fec Chan.Magnitude

Unused Rec Chan Phase ﬂ

[T Offset negative start times to begin at zemo

ok |

il |Element] Vatst_a1_1 Magnitude
= |Element].\a.tst_Yal_1.Phase
Element1.Wb.tst_vb1_1.Magnitude

Cancel

Figure 11.3: PTI Settings

The PTI file format is used to import records into the Power Technologies In-
corporated system modelling software.

Output File PTI export produces a single output file with an .asc extension.

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
exporting.

You can edit this or use the Browse button to set a new directory
and/or base filename.

Station Name and Identifi-
cation

The Station Name field is set by default using the unit’s Station
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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11 Record Export Utility

Name

Title

Channel Selection

Use Channel Selection to select channels to export.

You must select the channels from the record that you want to

include in the output file.

For convenience, the digital data recorded is classified into:

«» High Speed (5760/sec): Analog and external digital input chan-
nels sampled at the high speed transient data rate.

+ High Speed (480/sec): Analog and internal logic channels pro-
duced 8 times per cycle.

» Low Speed (60/sec): Analog input channels sampled at the
low speed swing data rate.

Select the desired channel from the list with a left-click.

Multiple channels can be selected using standard Windows

selection actions (click + Ctrl or Shift keys).

Place selected channels in the Exported Channels list box.

>
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.
<<

D Offset negative start
times to begin at zero

When checked, this option shifts the negative time to start from
zero.
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11 Record Export Utility

Excel (CSV) Format

CSY Export Settings

Export to..
|data\Nlna-s-Hecnlder\Hecnrds\ZDDT -01-24-16.14 4500077 caw Browse. .

Station Mame Identification
Header Text Wergion
Location=comer, Name=Station, Mumber=1, Unitl d=Node1 J Simple -
Format
=l ascn -

j Exported Channels

il |Element] Vatst_a1_1 Magnitude
= |Element].\a.tst_Yal_1.Phase
2 | |Element] Vb.tst_Wb1_1.Magnitude

|Low Speed [B0/sec|

Element? Va.tst_¥al_1.Magnitud a
Element] Va.tst Yal 1.Phase
b b1 1. Magnituc

Element? Ve tst_Vel1_1.Phase

Element? latst_|al_1.Phase
Unuged Fec Chan.Magnitude
Unused Rec Chan Phase ﬂ

[T Offset negative start times to begin at zemo

ok |

Element? Ve tst_Vel_1.Magnitud s

ElementT la.tst_lal_1.Magnitude “

Cancel |

Figure 11.4: Excel (CSV) Settings

The Excel CSV (Comma Separated Value) format is used to import records
into a Microsoft Excel spreadsheet. This format is also known as comma de-
limited ASCII and can generally be used by most programs that import data ar-

rays.

Excel CSV export produces a single output file with a .csv extension, which is
recognized by Excel. Excel is automatically launched when you double-click

on file.

Name

Function

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
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

ASClII is the only format options for the Excel CSV output.
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11 Record Export Utility

Name

Function

Channel Selection

You must select the channels from the record that you want to

include in the output file.

For convenience, the digital data recorded is classified into:

+ High Speed (5760/sec): Analog and external digital input
channels sampled at the high speed transient data rate.

» High Speed (480/sec): Analog and internal logic channels pro-
duced 8 times per cycle.

» Low Speed (60/sec): Analog input channels sampled at the
low speed swing data rate.

Select the desired channel from the list with a left-click. Multiple

channels can be selected using standard Windows selection

actions (click + Ctrl or Shift keys).

Place selected channels in the Exported Channels list box.

>
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.
<<

D Offset negative start
times to begin at zero

When checked, this option shifts the negative time to start from
zero.
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12 The Event Log

Event Log

Circular Storage

Event Messages

The event log services are available from the Events tab, accessible from the
Main Menu.

}ly TESLA Control Panel - [Events] [ [of]
File Edit Yiew Help

TIME EVENT
2001May04 14:14:12.192 Elementl:Watts:VA 4 Low Magl -
2001Hay04 14: Elementl:Ia Neg. ROC
2001May04d 14: Elementl:Th Neg. ROC
2001Hay04 14: Elementl:Ia Low Hag.
2001May04d 14: Elementl:Ih Low Mag.

2001Hay04 14:
2001May04a 14:
2001May04 14:
2001Hay04 14:
2001May04d 14:
2001Hay04 14:
2001May04d 14:
2001Hay04 14:
z001May04 14:
2001Hay04 14:
2001Hay04 14:
2001HMay04
2001Hay04 14:
2001May04d 14:

Elenentl:To Low Mag.
Elenentl:Va Neg. ROC
Elenentl:Vh Neg. ROC
Elenentl:Vc Neg. ROC
Elementl:Tc Neg. ROC
Elenentl:Va Low Mag.
Elenentl: Vb Low Mag.
Elenentl: Vo Low Mag.
Elenentl: Vb High Mag.
Elenentl:Vars:¥A A Low Mag.
Elenentl:Vars:¥h A Lov Nag.
Elenentl:Vars:¥A A Low Mag.
Elenentl:Ve High Mag.
Elenentl:Wacts:VA A High Magl
2001Hay0a
zo01Hayna 14:
2001Hay04 14:

Elementl:Watta:VA A Low Nagl
Elementl:Vc Low Mag.

5. Elenentl:Va Low Mag.
Z001May04 14:04:36,326 Elenentl:Vb Low Mag. _Ij
| Erase Refiesh Fiint Close
Mointenu | ConfEdt | Records | Trends Events | Melering Uiites
TESLA Control Panel, Cunent [ED. TESLA VB4 Connected

Figure 12.1: Event Log Display

The recorder maintains a log of time-stamped events. Event messages can be
produced by any of the recorder’s detectors if configured to do so.

A copy of all Event messages that correspond to the time frame of a
given record is also stored in each record and displayed as part of the
record summary

The Event Log stores up to 250 events with automatic overwrite of the oldest
event. The trending module, accessed through the “logging” tab, preserves
events, up to 1000 events can be saved in the daily event log.

The text of an event message is derived from the configuration of the detector
that generates it.

The general format for event message is:
date time ElementName.Type.Description Detector State
where:
» ElementName is the user-assigned name of the element associated with this
input
* 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

Release Date: 2008 February 08
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12 The Event Log

Printing Event Log

Controls

* 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.

Example of an Event message from an External Input detector
e.g. 2000 Jan 19 00:57:16.000 Line245.EI.BkrA detector pickup
Example of an Event message from a high analog level detector:
e.g. 2000 Jan 19 00:57:16.000 Line245.Va. High Mag active

You may print or copy to clipboard all the events that are in the Event Log.
Right-click or choose from the menu bar to print Event logs while logged on
to remote IED (recorder).

The event display is a static snapshot of the contents of the log.

You can use the buttons at the bottom or a right-click to access these functions.
In addition, print commands are available under the File menu, a copy com-
mand is available under the Edit menu, and a refresh command is available un-
der the View menu.

Copy Copies the event list to clipboard for pasting to other programs,

Refresh Updates Event List by getting a new list from remote IED and updates
the Event List screen.

Erase Removes all events from remote IED.

Print (bottom button only) Prints all the events (up to 250 events) to a local
printer.

12-2
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13 Error Handling and Maintenance

The recorder has hardware and software self-check and error detection capa-
bilities that work to keep it running and to provide a clear indication if a failure
occurs.

Status Indicators

Recorder Functional
LED

Test Mode LED

Alarm LED

Failure Contact

Trend Alarm Contact

Recording Alarm
Contact

Normally active green LED on the front panel is turned on by the self-checking
hardware with approximately 35 seconds after power up. If a firm failure has
been detected, it turns off. The LED state corresponds directly with the rear-
panel failure contact (see below).

Normally inactive red LED on the front panel turns on immediately on power
up and remains on until the self-test has been completed (approximately 45 to
60 seconds). It may blink briefly during the self-test process.

Activation of this red LED indicates a failure has been detected by the soft-
ware. The presence of the Alarm LED means much of the system is functioning
and can be accessed for diagnosis, described below.

Output Contact #1 on the rear panel. Driven by the sanity hardware, this con-
tact provides a hardware-based failure indication that corresponds with the Re-
corder Functional LED.

For units with serial numbers before 9903 18-xx, failure is indicated by an open
contact.

For units with serial numbers after 991110-xx, failure is indicated by a closed
contact.

If configured, one of contacts 2, 3, 5, 6, or 7. The contact closes when the num-
ber of days of accumulated trend data exceeds a user-selectable threshold (see
“Recording Settings” on page 5-5). When sufficient data is deleted so that the
number of days of accumulated trend data is below the threshold, the contact

opens.

If configured, one of contacts 2, 3, 5, 6, or 7. The contact closes when the num-
ber of recordings exceeds a user-selectable percentage of the total allowable
(see “Recording Settings” on page 5-5). When sufficient records are deleted so
that this value is below the threshold, the contact opens.

Release Date: 2008 February 08
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13 Error Handling and Maintenance

TESLA States

State Description Front Panel LEDs Failure Contact
Startup Initial power-up. Low-level self-test | Recorder Functional Off Active
and program load Test Mode On
Alarm Off
Verification System self-test Recorder Functional On Active
Test Mode On
Alarm Off
Normal Normal operation Recorder Functional On Inactive
Test Mode Off
Alarm Off
Reset Hardware reset (induced by Recorder Functional On Inactive (unless error
watchdog hardware or supervisor Test Mode On occurred on unit startup)
software) Alarm Off
Detected Hard fault detected by software. Recorder Functional Off Active
Error Test Mode Off
Alarm On
Watchdog Hard fault detected by watchdog Recorder Functional Off Active
(supervisor software not running) Test Mode On
Alarm Off

Startup Sequence

On power up, the unit goes through the following startup sequence:

1 Startup State The Test Mode LED turns on immediately. The microproces-
sors perform initial self-check and program loading.

2 Verification State Approximately 35 seconds after power-up, the supervi-
sory software is in control of the system. It activates the front panel LEDs
and conducts further self-checks.

* The Recorder Functional LED turns on.

* The Recorder Fail contact opens (Output Contact #1 on the rear panel).

* The Test Mode LED may blink once.

* If the unit has any records on its hard disk, the Records Stored LED turns
on.

3 Normal State Approximately 10 seconds later, if the supervisory software
determines that the system is functioning correctly, it turns off the Test
Mode LED.
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13 Error Handling and Maintenance

Error Handling

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 of the external
indicators.

Normal

Operation First Detected Error

Problem Cleared

Detected
Error Mode

Problem Cleared Software

Restart

Problem Cleared

Hardware
Reset

Problem Persists After

Repeated Reset Attempts Problem Still Present

Figure 13.1: Error Handling

If the failure persists, an attempt is made to correct the problem through a full
hardware reset. External indicators are those described above for the Reset
state. If the problem is not cleared by repeated resets, the unit enters the De-
tected Error state as described above.

If a fundamental hardware failure occurs that prevents the unit supervisory
software itself from running, the self-checking hardware will initiate a reset.
After four consecutive resets, the sanity hardware will assert the Recorder Fail-
ure contact and enter the Watchdog state as described above.
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13 Error Handling and Maintenance

Failure Modes

Failure Indication

Action

No active front panel LEDS on
power up

Check power external connection.

For dc supply sources, check polarity.

Is the voltage level correct?

Open front panel. Check for loose cables

Test Mode LED stays on for
more than 5 minutes on startup

Open front panel.

Check that sanity disable jumpers have not been inadvert-
ently left on the MPB.

Remove if present and allow unit to cycle through reset.
(Temporary installation of these jumpers is done as part of
the firmware update process).

Attempt to log in to the diagnostics menu (see below).

If login is possible, the System Diagnostics log could be
viewed (or sent to ERLPhase Customer Support) to help
pinpoint the problem.

Alarm LED active

Wait 2 minutes.

If the system fault can be cleared without intervention, the
system will automatically revert to the Normal state.

If the condition persists, the System Diagnostics log could
be viewed (or sent to ERLPhase Customer Support) to
help pinpoint the problem.

See Diagnostic Tools, below.

Maintenance Menu

The TESLA has a set of utilities that provide diagnostic, recovery and TCP/IP
services. These utilities are available through a Maintenance Menu accessed
with a VT-100 terminal connection to the recorder's serial ports, modem or
Ethernet LAN. For security purposes, any utilities that can modify the TESLA
are disabled when connecting remotely. To access these utilities you must con-
nect to the recorder using the front panel serial port.

Any terminal program that fully supports VT-100 emulation and provides z-
modem file transfer services can be used. HyperTerminal, which is included
with Microsoft Windows, is used here as an example.

1 Determine how you want to connect to the recorder.

* A direct serial link connects your computer’s serial port to the recorder’s
front panel Port 1. Port 1 is set up so that a standard, straight-through,
male-to-female serial cable can be used.

* If both the recorder and your computer have modems, you can access
the Maintenance Menu through the telephone system.

* If both the recorder and your computer are on the same LAN or WAN,
you can access the Maintenance Menu through your network.

2 Configure your terminal program as described in the table below.

 For a direct serial link, the baud rate must be same as that of the record-
er’s serial port. The default baud rate for Port 1 is 38,400. The baud rate
can be viewed and changed in the Utilities>Communication tab of

TESLA Control Panel.
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13 Error Handling and Maintenance

* For a modem 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.

* 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

Flow control Hardware or Software.

Hardware flow control is recommended. The recorder automatically
supports both on all its serial ports.

Function, arrow

and control keys Terminal keys

Emulation VT100

Font A font that supports line drawing (e.g. Terminal or MS Line Draw).
If the menu appears outlined in odd characters, the font you have
selected is not supporting line drawing characters.

3 Select the device on your PC you will communicate through. In HyperTer-
minal, this is done in the Connect Using field of its Properties control.

* For a direct serial link, select an available serial port
* For a modem link, select the appropriate modem

* For a network link, select “TCP/IP (Winsock)” (available with Hyper-
Terminal v1.2 or greater)

4 Initiate the connection. The TESLA will respond with a login prompt

* In HyperTerminal, use the Call button or menu command to initiate the
connection.

5 At the login prompt, log in as “maintenance”
» Lower case

* No password is required. If you are asked for one, there is a mistake in
the login name. Press Enter to get another Login prompt and try again.
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13 Error Handling and Maintenance

The Maintenance Menu appears as below.

&5192.168.100.70 - HyperTenminal

Fle Edt vew Cal Transfer Hep

O3 8 {0\ &

NxtPhase System Utility vl.4

NxtPhase
Customer support :

: View system diagnostics
1 Retrieve system diagnostics

: ~Force hardware reset

: Monitor
10:
1: Save Recent Trend Data
2: Exit

Please enter a command:
[1-121

(204) 477-0591, suppor t@nxtphase.con
: =Modify IP Address, subnet mask and default gateway (if applicable)

1
2
3
4 o =Restore ALL default settings, including calibration

5 : *Restore only default recorder configuration settings (channel definitions)
6 : =Restore only default system setup (ports, time settings)

7

g : View network statistics (if applicable)

ik

ik

*Enable/Disable Internal Modem (if one exists)

* port 1 access only

(Connected 0:01:25 Auto detect_[TCRJIP

Figure 13.2: Maintenance Menu

Modify IP Address, subnet
mask and default gateway

When equipped with an optional Internal 10Base-T Ethernet
card, this utility can modify the LAN IP address, default sub-
net mask and default gateway.

View system diagnostic

Displays the TESLA's internal status log.

Retrieve system diagnostics

Automatically packages up the internal status log plus
setting and setup information and downloads it in
compressed form to your computer. This file can then be
sent to ERLPhase customer support to help diagnose a
problem.

Restore settings

If you suspect a problem due to the unit’s settings, calibra-
tion and/or setup parameters, you can use the menu to force
the system back to default values.

Force hardware reset

Manually initiates a hardware reset. Note that the communi-
cation link is immediately lost and cannot be re-established
until the unit completes its start-up.

View network statistics

View IP, TCP and UDP statistics when equipped with inter-
nal 10BaseT Ethernet card.

Monitor SCADA

Shows real time display of SCADA data.

Enable/Disable internal
modem

Enables or disables the optional internal modem.

Save Recent Trend Data

Saves any accumulated Trend Data that hasn’t yet been
saved to disk. This should be executed prior to [7] Force
Hardware Reset.

Exit

13-6
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Appendix A Specifications

TESLA Recorder (model 2000)

Item Quantity/Specs Note
General:
Nominal Frequency 50 or 60 Hz

on its rear terminals. These inputs are non-isolated

and require external isolation in the form of CTs, PTs
or dc isolation circuits.

The following DIN rail mounted modules are availa-
ble to provide connection input signals:

* PT module: AC voltage input, 69 V or 115V nom-
inal, linear to 138 V.

* CT module: AC current input, 1 A or 5 A nominal,
linear to 20 x nominal. No damage to 20 A contin-
uous, 100 A for 1 second/hour

» DC Module: DC or AC voltage or current input,
100 mV to 1 kV full scale or 1 mA to 100 mA full
scale nominal. Range is set by resistors mounted
on outside of module.

Power Supply Nominal Range: 48-250 Vdc, 120 Vac Full Operat- Other ranges available
ing Range: 40-300 Vdc
Input Types The unit accepts ac or dc low voltage analog signals

Measurement Accuracy

Sampling Resolution: 12 bits plus sign

Amplitude Measurement Accuracy: = 0.1% of full
scale

Phase Measurement Accuracy: + 1 degree

Frequency Measurement Accuracy: + 0.01 Hz @ 60
Hz

Response

Transient Response: Rise time <400 second (10 to
90%) with <56% overshoot

AC Amplitude Response: + 2 dB from 10 to 1550 Hz
AC Phase Response: + 1 degree from 10 to 2880 Hz
DC Amplitude Response: + 2 dB from 0 to 1000 Hz

Noise

Signal to Noise ratio: 66 dB at full scale
Common mode rejection: 66 dB at full scale
Crosstalk: -66 dB

Burden

AC Input Module - Voltage: < 0.15 VA @ 69 V
AC Input Module - Current: <0.25VA @ 5 A

DC Input Module: Dependent on configuration (see
“DC Input Module” in Appendix L)

Analog Input Sampling

Fixed at 96 samples/cycle
Global to all analog input channels

All input channels sampled within 45 microseconds
of each other (within 1 degree @ 60 Hz)

Recording:

Recording Rate:
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Appendix A Specifications

TESLA Recorder (model 2000)

Item Quantity/Specs Note

Transient Fault 96 samples/cycle Up to 10 seconds per record
Dynamic Swing 1 sample/cycle Up to 3 minutes per record
Analog Input Accuracy +/- 0.1% of FS amplitude

+/- 1.0 degree phase

Record Storage Up to 1000 fault, swing or combined records 2 Gigabyte hard disk standard
Larger capacity or flash disk options

A/D Resolution 13 bits, 8192 counts full scale

Channels and Triggers:

Analog Inputs High and low threshold, positive and negative rate of | All triggers have independent controls for
change, harmonic level, THD level, sags, swells delay, logging, transient or swing record
initiation, alarm contact activation and
cross triggering. Assigned a priority.

Summations High/low threshold, +/- rate of change 2 or 3 input channel
Positive Sequence High/low threshold, +/- rate of change

Negative Sequence High level

Zero Sequence High level

Watts/VARs High/low threshold, +/- rate of change

Frequency High/low threshold, +/- rate of change

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

Chatter Detection The chatter detection applicable to other detectors

applies also to sags and swells. Chatter detection
reduces the number of event messages in a situa-
tion where there is substantial possibility of rapid re-
triggering.

Sags and Swells Sag and swell detection can be enabled on any ana-
log input channel configured as a voltage.

Thresholds The minimum sag level is configurable from 90% to
50% of nominal. The maximum sag level is fixed at
10% of nominal. To be reported, the measured volt-
age must start and end above the minimum sag
level. As well, all measurements in between must be
above the maximum threshold (10%).

The minimum swell level is configurable from 110%
to 150% of nominal. The maximum swell level is
fixed at 180% of nominal. To be reported, the meas-
ured voltage must start and end below the swell min-
imum level. As well, all measurements in between
must be below the maximum threshold (180%).
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Appendix A Specifications

TESLA Recorder (model 2000)

Item

Quantity/Specs

Note

Duration

Sags or swells with duration—0.5 cycle and 1 minute
are reported. This range is not configurable.

Message Data

The minimum voltage (in the case of sags) or the
maximum voltage (swells) during the episode is be
reported.

Input & Output:
Analog Input Channels 36 or18 Rating: In=5Aor1A,Vn=69V
Continuous: 3x In, 2x Vn
One Second: 20x In without distortion
External Inputs (digital) 64 or 32 40 - 150 Vdc, externally wetted
Alarm Output Relays (con- | 8 or 4 Make: 8 A
tacts) Carry: 8 A

Break: 0.15 A at 125 Vdc

0.10 A at 250 Vdc

Interface & Communication:

Front Panel Indicators

6 LEDs

Recorder Functional, IRIG-B Functional,
Recorder Triggered, Records Stored, Test

Mode, Alarm

Serial User Interface

Port 1 and 2 RS-232 ports to 115 K baud

Port 2 can support an external modem

Internal Modem

33.6 Kbps, V.32 bis

Optional on TESLA 2000

Network

10BaseT Ethernet port

Optional on TESLA 2000

SCADA Interface

DNP3 (RS-232 or Ethernet) or Modbus (RS-232)

Rear port

Configurable Alarms 5 contacts Normally open
Cross-trigger 2 contacts Normally open

Self Checking/Recorder 1 contact Normally closed
Inoperative

Time Sync IRIG-B, BNC connector Modulated or unmodulated

Environmental:

Ambient Temperature
Range

0°C-55°C

IEC 60068-2-1/IEC 60068-2-2

Humidity

Up to 95% without condensation

IEC 60068-2-30

Insulation Test (Hi-Pot)

Power supply, analog inputs (through external isola-
tion modules), external inputs, output contacts -1.5
kV, 50/60 Hz, 1 minute.

IEC 60255-5

Electrical Fast Transient

ANSV/IEEE C37.90.1-1989

Oscillatory Transient

ANSV/IEEE C37.90.1-1989

RFI Withstand

ANSV/IEEE C37.90.2, IEC 255-22-3

Shock and Bump

IEC 60255-21-2 Class 1
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Appendix A Specifications

TESLA Recorder (model 2000)

Item Quantity/Specs Note
Physical:

Weight 12 kg 26.5 Ibs
Dimension 3U high (5.25"), 19" wide, 12" deep Rack mount

Input Modules

4 input current or 3 input voltage modules available

DIN rail mount, up to 100" away from
recorder chassis. Clamp-on CT available.
Contact ERLPhase for details.

Modularity Two standard channel set options are available: Analog inputs utilize external isolation and
« 18 analog inputs, 32 digital inputs and 4 output signal translation circuits as required (e.g.
contacts DIN rail mounted CT or PT).
» 36 analog inputs, 64 digital inputs and 8 output
contacts
Terminal Direct-wire terminal strips with tightening screws on

the input module. External CT and PT transformers
have screw-down terminal that accept ring or fork
crimps.

Front Panel Indicators

6 LEDs: Recorder Functional, IRIG-B Functional,
Recorder Triggered, Records Stored, Test Mode,
Alarm

Communications

Port 1, RS-232 serial port to 115 K baud (front panel)

Hardware Port 2, RS-232 serial port to 115 K baud (rear of unit)
- unavailable with optional internal modem
Port 3, RS-232 serial port for SCADA (rear of unit) -
33.6 kbd

Optional Internal modem 33.6 Kbps, V.32 bis

10BaseT Ethernet port

External Inputs

Number

32 or 64 channels

External Input Thresholds

Standard (covers 48 and 125 V systems):
Will turn on: >=38.4 V

Will not turn on: <=17.0 V

Maximum input: <160 V

High range (covers 125 and 250 V systems)
Will turn on: >=110.0 V

Will not turn on: +30.0 V

Maximum input: <295 V

Will turn on: >=38 V
Will not turn on: <=25V
Maximum input: <300 V

For recorders with serial number TESLA-
2000-021010-01 or later the external input
boards have an operational voltage range
from 48 Vdc to 250 Vdc. The external
inputs activate at approximately 32 Vdc.

Burden Burden Resistance: >10 kilo-ohm

Sample Rate Same as selected for the analog input channels
(synchronized)

Terminals Direct-wire terminal strips with tightening screw

Output Contacts
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Appendix A Specifications

TESLA Recorder (model 2000)

Item Quantity/Specs Note
Number 4or8
Function 1: Recorder Failure - normally closed
2: User-definable - Pick-up <1.0 s, latch 1.0 s
3: User-definable - Pick-up <1.0 s, latch 1.0 s
4: Channel Group 1 cross trigger output - Pick-up
<10 ms, latch 100 ms
The following additional contacts are available on
the 36 channel version only:
5: User definable - Pick-up <1.0 s, latch 1.0 s
6: User definable - Pick-up <1.0 s, latch 1.0 s
7: User definable - Pick-up <1.0 s, latch 1.0 s
8: Channel Group 2 cross trigger output - Pick-up
<10 ms, latch 100 ms
Dry Contact Rating 5A @ 150 Vdc make and continuous Carry: 8 A
300 mA @ 150 Vdc break Make: 8 A

Break: 0.15 A at 125 Vdc
0.10 A at 250 Vdc

Terminals

Direct-wire terminal strips with tightening screws

Record Length

Transient Record Length

normal 0.2 to 5 seconds
auto extend to 10 seconds

Swing Record Length

normal 10 to 120 seconds
auto extend 180 seconds

Total Records Stored

1000 records

Event Log Record

250 events

Time Synchronization and

Accuracy

External Time Source

The recorder can be synchronized using modulated
or unmodulated IRIG-B. IEEE 1344 is supported.

Free Running Accuracy

In the absence of an external time source, the
recorder maintains time with a maximum 1 part per
million drift.

The recorder can detect loss or re-establishment of
external time source and switch between internal
and external time.

Synchronization Accuracy

Sampling clocks synchronized with the time source
(internal or external)

All time stamping accurate to 45 microseconds
(equivalent to 1 degree @ 60 Hz)

Trends

Available trend channels

Any of the recorder’s existing configured analog
channels (input or calculated) can be trended. Eval-
uated phasor magnitude and angle quantities will be
recorded as separate channels.
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Appendix A Specifications

TESLA Recorder (model 2000)

Item Quantity/Specs Note
Accumulation mode Each channel can be configured to accumulate data

in one or more of the following modes.

Accumulation Mode Description

Minimum Smallest reading seen over the interval

Maximum Largest reading seen over the interval

Average Average of all readings seen over the inter-
val

Damped Single zero low pass filter, with a time con-
stant preset to one-half the user-selected
Sample Interval.

Undamped Last reading in the interval

Data is accumulated at a rate of 100 (50 Hz sys-
tems) or 120 (60 Hz systems) samples/second and
is produced and stored at the selected trend sample
interval.

Sample Interval

User selectable sample interval from 10 seconds to
1 hour in 1 second increments. All channels produce
trend data simultaneously at the selected rate.

Maximum number of
channels

Up to 60 channels can be 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 on the
recorder

The recorder can store 90 days of data from each
trend channel, regardless of the sample rate or the
number of configured trend channels. This is a non-
configurable parameter.

Accumulation mode

Accumulation of trend data can be configured to
either stop or recycle when the trend log is full. In
recycle mode, the oldest data is overwritten.

Trend “full” indicator

An alarm contact can be activated when the oldest
data in the trend log reaches a specified age. The
alarm level is configurable from 10 to 90 days in daily
steps. Once activated, the alarm will remain on until
the user removes the data (via TESLA Control
Panel) or the configured alarm level is increased.

Scaling

Data is always stored in primary quantities

Change of configuration

The configuration of the recorder can be changed
without loss of previously accumulated trend data. If
the new configuration stops the trending of a chan-
nel, previously accumulated data for that channel
remains available until it reaches the 90- day storage
limit or until it is removed by the user.

Event Storage

The storage capacity for Trend events is set at a
maximum of 1000 events/day and is retained for the
same period as Trend data.
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Appendix A Specifications

TESLA Portable Recorder (model 2000/P)

Item Quantity/Specs Note
General:
Nominal Frequency 50 or 60 Hz

on its terminals. These inputs are non-isolated and
require external isolation in the form of CTs, PTs or
dc isolation circuits.

The following DIN rail mounted modules are availa-
ble to provide connection input signals:

* PT module: AC voltage input, 69 V or 115V nom-
inal, linear to 138 V.

* CT module: AC current input, 1 A or 5 A nominal,
linear to 20 x nominal. No damage to 20 A contin-
uous, 100 A for 1 second/hour

» DC Module: DC or AC voltage or current input,
100 mV to 1 kV full scale or 1 mA to 100 mA full
scale nominal. Range is set by resistors mounted
on outside of module.

Power Supply Nominal Range: 48-250 Vdc, 120 Vac Full Operat- Other ranges available
ing Range: 40-300 Vdc
Input Types The unit accepts ac or dc low voltage analog signals

Measurement Accuracy

Sampling Resolution: 12 bits plus sign

Amplitude Measurement Accuracy: + 0.1% of full
scale

Phase Measurement Accuracy: + 1 degree

Frequency Measurement Accuracy: + 0.01 Hz @ 60
Hz

Response

Transient Response: Rise time <400 second (10 to
90%) with <5% overshoot

AC Amplitude Response: + 2 dB from 10 to 1550 Hz
AC Phase Response: + 1 degree from 10 to 2880 Hz
DC Amplitude Response: + 2 dB from 0 to 1000 Hz

Noise

Signal to Noise ratio: 66 dB at full scale
Common mode rejection: 66 dB at full scale
Crosstalk: -66 dB

Burden

AC Input Module - Voltage: < 0.15 VA @ 69 V
AC Input Module - Current: < 0.25VA@ 5 A

DC Input Module: Dependent on configuration (see
“DC Input Module” in Appendix L).

Analog Input Sampling

Fixed at 96 samples/cycle
Global to all analog input channels.

All input channels sampled within 45 microseconds
of each other (within 1 degree @ 60 Hz)

Recording:

Recording Rate:

Transient Fault

96 samples/cycle

Up to 10 seconds per record
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Appendix A Specifications

TESLA Portable Recorder (model 2000/P)

Item Quantity/Specs Note
Dynamic Swing 1 sample/cycle Up to 3 minutes per record
Analog Input Accuracy +/- 0.1% of FS amplitude

+/- 1.0 degree phase
Record Storage Up to 1000 fault, swing or combined records 1 gigabyte flash disk standard
A/D Resolution 13 bits, 8192 counts full scale

Channels and Triggers:

Analog Inputs High and low threshold, positive and negative rate of | All triggers have independent controls for
change, harmonic level, THD level, sags, swells delay, logging, transient or swing record
initiation, alarm contact activation and
cross triggering. Assigned a priority.

Summations High/low threshold, +/- rate of change 2 or 3 input channel
Positive Sequence High/low threshold, +/- rate of change

Negative Sequence High level

Zero Sequence High level

Watts/VARs High/low threshold, +/- rate of change

Frequency High/low threshold, +/- rate of change

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

Chatter Detection The chatter detection applicable to other detectors

applies also to sags and swells. Chatter detection
reduces the number of event messages in a situa-
tion where there is substantial possibility of rapid re-
triggering.

Sags and Swells Sag and swell detection can be enabled on any ana-
log input channel configured as a voltage.

Thresholds The minimum sag level is configurable from 90% to
50% of nominal. The maximum sag level is fixed at
10% of nominal. To be reported, the measured volt-
age must start and end above the minimum sag
level. As well, all measurements in between must be
above the maximum threshold (10%).

The minimum swell level is configurable from 110%
to 150% of nominal. The maximum swell level is
fixed at 180% of nominal. To be reported, the meas-
ured voltage must start and end below the swell min-
imum level. As well, all measurements in between
must be below the maximum threshold (180%).

Duration Sags or swells with duration—0.5 cycle and 1 minute
are reported. This range is not configurable.
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Appendix A Specifications

TESLA Portable Recorder (model 2000/P)

Item

Quantity/Specs

Note

Message Data

The minimum voltage (in the case of sags) or the
maximum voltage (swells) during the episode is be
reported.

Input & Output:
Analog Input Channels 18 Rating:In=5Aor1A,Vn=69V
Continuous: 3x In, 2x Vn
One Second: 20x In without distortion
External Inputs (digital) 32 40 - 150 Vdc, externally wetted
Alarm Output Relays (con- | 4 Make: 8 A
tacts) Carry: 8 A

Break: 0.15 A at 125 Vdc
0.10 A at 250 Vdc

Interface & Communication:

Front Panel Indicators

8 Status LEDs, 32 external inputs and 4 outputs

Power On, Wetting On, Recorder Func-
tional, IRIG-B Functional, Recorder Trig-
gered, Records Stored, Test Mode, Alarm

Serial User Interface

RS-232 ports up to 115 K baud

Port 2 can support an external modem

Internal Modem

33.6 Kbps, V.32 bis

Network

10BaseT Ethernet port

SCADA Interface

DNP3 (RS-232 or Ethernet) or Modbus (RS-232)

Port 3

Configurable Alarms 2 contacts Normally open
Cross-trigger 1 contact Normally open

Self Checking/Recorder 1 contact Normally closed
Inoperative

Time Sync IRIG-B, BNC connector Modulated or unmodulated

Environmental:

Ambient Temperature
Range

-10°C-55°C

IEC 60068-2-1/IEC 60068-2-2

Humidity

Up to 95% without condensation

IEC 60068-2-30

Insulation Test (Hi-Pot)

Power supply, analog inputs (through external isola-
tion modules), external inputs, output contacts -1.5
kV, 50/60 Hz, 1 minute.

IEC 60255-5

Electrical Fast Transient

ANSV/IEEE C37.90.1-1989

Oscillatory Transient

ANSV/IEEE C37.90.1-1989

Physical:
Weight 14.97 kg 33 Ibs
Dimension 29.21 cm high, 44.45 cm wide, 46.99 cm deep 11.5" high, 17.5" wide, 18.5" deep

Release Date: 2008 February 08

TESLA User Manual 2000

Appendix A-9




Appendix A Specifications

TESLA Portable Recorder (model 2000/P)

Item

Quantity/Specs

Note

Input Modules

4 input current or 3 input voltage modules available
3 input voltage and 12 split core

Modularity Two standard channel set options are available: Analog inputs utilize external isolation and
« 18 analog inputs, 32 digital inputs and 4 output signal translation circuits as required (e.g.
contacts DIN rail mounted CT or PT)
Terminal External CT and PT transformers have screw-down

terminal that accept ring or fork crimps

Front Panel Indicators

6 LEDs: Recorder Functional, IRIG-B Functional,
Recorder Triggered, Records Stored, Test Mode,
Alarm

Communications
Hardware

Port 1, RS-232 serial port to 115 K baud
Port 2, RS-232 serial port to 115 K baud
Port 3, RS-232 serial port for SCADA

- 33.6 kbd

Port 2 is only available if the internal
modem is disabled

Internal modem 33.6 Kbps, V.32 bis
10BaseT Ethernet port

External Inputs

Number

32 channels

External Input Thresholds

Will turn on: >=38 V
Will not turn on: <=25V
Maximum input: <300 V

Burden Burden Resistance: >10 kilo-ohm

Sample Rate Same as selected for the analog input channels
(synchronized)

Terminals Binding posts

Wetting Supply

48 Vdc fused 1/4 A

Capable of driving all 32 external inputs

Output Contacts
Number 4or8
Function 1: Recorder Failure - normally closed

2: User-definable - Pick-up <1.0 s, latch 1.0 s
3: User-definable - Pick-up <1.0 s, latch 1.0 s

4: Channel Group 1 cross trigger output - Pick-up
<10 ms, latch 100 ms

Dry Contact Rating

5 A @ 150 Vdc make and continuous
300 mA @ 150 Vdc break.

Carry: 8 A

Make: 8 A

Break: 0.15 A at 125 Vdc
0.10 A at 250 Vdc

Terminals

Binding posts

Record Length

Transient Record Length

normal 0.2 to 5 seconds
auto extend to 10 seconds
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Appendix A Specifications

TESLA Portable Recorder (model 2000/P)

Item Quantity/Specs Note

Swing Record Length normal 10 to 120 seconds
auto extend 180 seconds

Total Records Stored 1000 records

Event Log Record 250 events

Time Synchronization and Accuracy

External Time Source The recorder can be synchronized using modulated
or unmodulated IRIG-B. IEEE 1344 is supported.

Free Running Accuracy In the absence of an external time source, the
recorder maintains time with a maximum 1 part per
million drift.

The recorder can detect loss or re-establishment of
external time source and switch between internal
and external time.

Synchronization Accuracy | Sampling clocks synchronized with the time source
(internal or external)

All time stamping accurate to 45 microseconds
(equivalent to 1 degree @ 60 Hz)

Trends
Available trend channels Any of the recorder’s existing configured analog
channels (input or calculated) can be trended. Eval-
uated phasor magnitude and angle quantities will be
recorded as separate channels.
Accumulation mode Each channel can be configured to accumulate data
in one or more of the following modes.
Accumulation Mode Description
Minimum Smallest reading seen over the interval
Maximum Largest reading seen over the interval
Average Average of all readings seen over the inter-
val
Damped Single zero low pass filter, with a time con-
stant preset to one-half the user-selected
Sample Interval.
Undamped Last reading in the interval
Data is accumulated at a rate of 100 (50 Hz sys-
tems) or 120 (60 Hz systems) samples/second and
is produced and stored at the selected trend sample
interval.
Sample Interval User selectable sample interval from 10 seconds to

1 hour in 1 second increments. All channels produce
trend data simultaneously at the selected rate.
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Appendix A Specifications

TESLA Portable Recorder (model 2000/P)

Item

Quantity/Specs

Note

Maximum number of
channels

Up to 60 channels can be 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 on the
recorder

The recorder can store 90 days of data from each
trend channel, regardless of the sample rate or the
number of configured trend channels. This is a non-
configurable parameter.

Accumulation mode

Accumulation of trend data can be configured to
either stop or recycle when the trend log is full. In
recycle mode, the oldest data is overwritten.

Trend “full” indicator

An alarm contact can be activated when the oldest
data in the trend log reaches a specified age. The
alarm level is configurable from 10 to 90 days in daily
steps. Once activated, the alarm will remain on until
the user removes the data (via TESLA Control
Panel) or the configured alarm level is increased.

Scaling

Data is always stored in primary quantities

Change of configuration

The configuration of the recorder can be changed
without loss of previously accumulated trend data. If
the new configuration stops the trending of a chan-
nel, previously accumulated data for that channel
remains available until it reaches the 90- day storage
limit or until it is removed by the user.

Event Storage

The storage capacity for Trend events is set at a
maximum of 1000 events/day and is retained for the
same period as Trend data.
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Appendix B TESLA Hardware Description

External Input
Boards #1 and #2

Analog Input Board

Comm Board

Power Supply

PC-104 CPU Board

Main Processor
Boards #1 and #2

The TESLA is a modular high-quality power system recording system. It is
available in 18 and 36 channel models.

The 18 channel TESLA and the Portable TESLA has 32 external inputs and 4
contact outputs, provided by External Input Board #1. Inputs are optically iso-
lated and factory preset to the customer’s requested voltage level.

The 36 channel TESLA has a second bank of 32 external inputs and 4 contact
outputs provided by External Input Board #2 for a total of 64 external inputs.

Connection to the board is provided by removable screw terminal strips. Posts
are mounted on the Portable TESLA and the rack binding. Terminal strips on
the rack mounted units are keyed to ensure that the correct terminal strip is in-
stalled into the correct bank.

The TESLA’s analog input channels to the recorder are provided by the Ana-
log Input Board. The 18 channel TESLA and Portable TESLA has only half of
the board populated.

Connection to the board is provided by removable screw terminal strips on the
rack-mounted TESLA and binding posts on the Portable TESLA. Terminal
strips are keyed, to ensure that the correct terminal strip is installed into the cor-
rect bank.

The Comm Board provides the TESLA with two RS-232 ports, IRIG-B time
synchronization input, network or telephone connection. The RS-232 ports are
female DB-9S connectors, IRIG-B is a male BNC, and network or telephone
is a female RJ-45 modular jack.

The Power Supply conditions and converts the input power for use by the in-
ternal electronics. A wide input power supply provides the TESLA with the
ability to operate from 40 to 300 Vdc or 120 Vac + 20% 50/60 Hz.

A 100 MHz 486-class CPU with 36 MB of RAM provides data storage, infor-
mation management, housekeeping, and communications for the TESLA. The
486 runs QNX®, a POSIX-compliant real-time operating system optimized for
high speed, high precision computing. The 486 provides sophisticated facilities
for communications and field software updates. Local and wide area network-
ing is supported by QNX, providing the TESLA with a path to future network-
ing capability.

The 18 channel TESLA and the Portable TESLA has one Main Processor
Board (MPB) to service its 18 analog and 32 external inputs. The 36 channel
TESLA uses a second MPB for another 18 analog and 32 external inputs.

Each MPB has analog data acquisition, high-speed digital signal processing for
triggering and data conversion, communications and interface logic to perform
the core functions of the TESLA recorder.

The Main Processor Board has:
* 24 channels of high-speed 12 bit-plus-sign analog-to-digital conversion
* 512 KB of high speed cache memory for the DSP

» Re-programmable flash memory for the DSP allows field software up-
grades
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Appendix B TESLA Hardware Description

Hard Disk

Front Panel Board

Wetting Supply

* 50 MHz TMS320C32 32-bit floating point Digital Signal Processor (DSP)
for fast capture and manipulation of data

* 3 FIFO-enabled 16550 serial RS-232 communications ports

* High speed 512 word FIFO in both directions between DSP and 486 proc-
essors

» Time synchronism processor with automatic detection of modulated and
unmodulated IRIG-B

* Sophisticated fault detection and recovery “watchdog” hardware

Data storage for the TESLA recorder is a high capacity hard disk drive. The
Portable TESLA uses a 1 GB solid state flash IDE drive.

The Front Panel Board provides visual indication of the status of the TESLA
recorder and a front-panel RS-232 port. The RS-232 port is female DB-9S con-
nector.

The Wetting Supply is available only on the Portable TESLA. It supplies
enough power to wet all 32 external input contacts.

External Input External Input
Board #1 Board #2
(Optional)

Analog
Input Board
Power Supply
Comm Board
- (Underneath)
PC-104
CPU Board Main
=s' Processor
Board #1
Hard Disk
(Underneath)

== Front Panel

Main Processor Board

Board #2
(Optional)
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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, dependent
on model), modifies these input quantities into low level signals that are suitable for input
into the TESLA recorder back panel. The conversion ratio is stated on the module. Out-
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 C37.111-1991, IEEE
Standard Common Format for Transient Data Exchange (COMTRADE) for Power Sys-
tems, which describes a common format for exchange of recorded power systems data
between different manufacturers’ recorders.

DC Input Module

An external input module that can be scaled to accept a wide 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-232 term for modems and similar equipment.
DCEs generally have a female DB connector.

DST

Daylight Savings Time. A seasonal adjustment of time applied in many jurisdictions to
compensate for varying day lengths. Most often, an hour is added to the system time
from 2 AM on the first Sunday in April, until 3 AM / 2 AM on the last Sunday in October.

DTE

Data Terminal Equipment, an RS-232 term for a terminal or computer. DTEs generally
have a male DB connector.

DUN

Dial-Up Networking, a facility in Windows providing dial-up access to Internet and other
networks. DUN is provided with the Windows distribution.

EIA RS-232C

Electronics Industries Association recommended standard 232, revision C, Interface
between Data Terminal Equipment and Data Communication Equipment Employing
Serial Binary Data Interchange. Defines the most popular electrical connection for serial
binary data interchange, available on almost all computer systems.

Element

A component in the power system that conveys bulk power within the power system.
Control Panel provides for a naming convention that groups real and calculated channels
with a given element name. Has three voltages and three currents associated with it. For
example, a transmission line, or a transformer.

External Input

A contact status brought into TESLA from the outside world. This contact must be exter-
nally wetted with a voltage from 30 to 150 Vdc. Correct polarity must be observed.

IED

Intelligent Electronic Device, referring to a power system substation device which com-
munications on a substation network, such as Modbus.

IEEE 1344

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.

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).
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Appendix C Glossary

Modbus | Modbus is a network using a master/slave protocol often used in power system substa-
tions. Its function was developed and is defined by Modicon, Inc., North Andover, MA,
USA. Refer to Modbus Protocol Reference Guide, Modicon document PI-MBUS-300.
PTI | Power Technologies Incorporated
Trigger | A situation that can initiate a recording.
UTC | Universally Coordinated Time. Approximately equivalent to Greenwich Mean Time

(GMT). A universal time maintained by time standards bodies worldwide. All local times
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 printed
through TESLA Control Panel to display the point names as they are config-
ured. Please refer to “Printing a Modbus Address List” on page 7-33.

For further information on Modbus, please refer to your Modbus master device
manual, or obtain Modicon’s Modbus Protocol Reference Guide, 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: Contact open (inactive) 1: Contact closed (active)
Contact 3 00514 0: Contact open (inactive) 1: Contact closed (active)
Contact 4 00515 0: Contact open (inactive) 1: Contact closed (active)
Contact 5 00516 0: Contact open (inactive) 1: Contact closed (active)
Contact 6 00517 0: Contact open (inactive) 1: Contact closed (active)
Contact 7 00518 0: Contact open (inactive) 1: Contact closed (active)
Contact 8 00519 0: Contact open (inactive) 1: Contact closed (active)
Logic Detector 1 00769 0: Off (inactive) 1: On (active)
Logic Detector 2 00770 0: Off (inactive) 1: On (active)
Logic Detector 3 00771 0: Off (inactive) 1: On (active)
Logic Detector 4 00772 0: Off (inactive) 1: On (active)
Logic Detector 5 00773 0: Off (inactive) 1: On (active)
Logic Detector 6 00774 0: Off (inactive) 1: On (active)
Logic Detector 7 00775 0: Off (inactive) 1: On (active)
Logic Detector 8 00776 0: Off (inactive) 1: On (active)
Logic Detector 9 00777 0: Off (inactive) 1: On (active)
Logic Detector 10 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) 1: On (active)
Logic Detector 26 00794 0: Off (inactive) 1: On (active)
Logic Detector 27 00795 0: Off (inactive) 1: On (active)
Logic Detector 28 00796 0: Off (inactive) 1: On (active)
Logic Detector 29 00797 0: Off (inactive) 1: On (active)
Logic Detector 30 00798 0: Off (inactive) 1: On (active)
High/low speed recording 01025 0: Off (inactive) 1: On (active)
active

High/low speed recording 01026 0: Off (inactive) 1: On (active)
space nearly full alarm

Trend Recording Active 01281 0: Off (inactive) 1: On (active)
Trend Recording Accumula- 01282 0: Off (inactive) 1: On (active)
tion Alarm

Read Input Status (Function Code 02, 1X References)

Channel Address Value

External I/P 1 10001 0: Off (inactive) 1: On (active)
External I/P 2 10002 0: Off (inactive) 1: On (active)
External I/P 3 10003 0: Off (inactive) 1: On (active)
External I/P 4 10004 0: Off (inactive) 1: On (active)
External I/P 5 10005 0: Off (inactive) 1: On (active)
External I/P 6 10006 0: Off (inactive) 1: On (active)
External I/IP 7 10007 0: Off (inactive) 1: On (active)
External I/P 8 10008 0: Off (inactive) 1: On (active)
External I/P 9 10009 0: Off (inactive) 1: On (active)
External I/P 10 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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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) 1: On (active)
External I/P 26 10026 0: Off (inactive) 1: On (active)
External I/P 27 10027 0: Off (inactive) 1: On (active)
External I/P 28 10028 0: Off (inactive) 1: On (active)
External I/P 29 10029 0: Off (inactive) 1: On (active)
External I/P 30 10030 0: Off (inactive) 1: On (active)
External I/P 31 10031 0: Off (inactive) 1: On (active)
External I/P 32 10032 0: Off (inactive) 1: On (active)
External /P33 10033 0: Off (inactive) 1: On (active)
External I/P 34 10034 0: Off (inactive) 1: On (active)
External I/P 35 10035 0: Off (inactive) 1: On (active)
External I/P 36 10036 0: Off (inactive) 1: On (active)
External I/P 37 10037 0: Off (inactive) 1: On (active)
External I/P 38 10038 0: Off (inactive) 1: On (active)
External I/P 39 10039 0: Off (inactive) 1: On (active)
External I/P 40 10040 0: Off (inactive) 1: On (active)
External I/P 41 10041 0: Off (inactive) 1: On (active)
External I/P 42 10042 0: Off (inactive) 1: On (active)
External I/P 43 10043 0: Off (inactive) 1: On (active)
External I/P 44 10044 0: Off (inactive) 1: On (active)
External I/P 45 10045 0: Off (inactive) 1: On (active)
External I/P 46 10046 0: Off (inactive) 1: On (active)
External I/P 47 10047 0: Off (inactive) 1: On (active)
External I/P 48 10048 0: Off (inactive) 1: On (active)
External I/P 49 10049 0: Off (inactive) 1: On (active)
External I/P 50 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) 1: On (change)
External I/P 2 Change latch 10258 0: Off (no change) 1: On (change)
External I/P 3 Change latch 10259 0: Off (no change) 1: On (change)
External I/P 4 Change latch 10260 0: Off (no change) 1: On (change)
External I/P 5 Change latch 10261 0: Off (no change) 1: On (change)
External I/P 6 Change latch 10262 0: Off (no change) 1: On (change)
External I/P 7 Change latch 10263 0: Off (no change) 1: On (change)
External I/P 8 Change latch 10264 0: Off (no change) 1: On (change)
External I/P 9 Change latch 10265 0: Off (no change) 1: On (change)
External I/P 10 Change latch 10266 0: Off (no change) 1: On (change)
External I/P 11Change latch 10267 0: Off (no change) 1: On (change)
External I/P 12 Change latch 10268 0: Off (no change) 1: On (change)
External I/P 13 Change latch 10269 0: Off (no change) 1: On (change)
External I/P 14 Change latch 10270 0: Off (no change) 1: On (change)
External I/P 15 Change latch 10271 0: Off (no change) 1: On (change)
External I/P 16 Change latch 10272 0: Off (no change) 1: On (change)
External I/P 17 Change latch 10273 0: Off (no change) 1: On (change)
External I/P 18 Change latch 10274 0: Off (no change) 1: On (change)
External I/P 19 Change latch 10275 0: Off (no change) 1: On (change)
External I/P 20 Change latch 10276 0: Off (no change) 1: On (change)
External I/P 21 Change latch 10277 0: Off (no change) 1: On (change)
External I/P 22 Change latch 10278 0: Off (no change) 1: On (change)
External I/P 23 Change latch 10279 0: Off (no change) 1: On (change)
External I/P 24 Change latch 10280 0: Off (no change) 1: On (change)
External I/P 25 Change latch 10281 0: Off (no change) 1: On (change)
External 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

o
-

: Off (no change) : On (change)

External I/P 37 Change latch 10293

o
-

: Off (no change) : On (change)

External I/P 38 Change latch 10294

o
-

: Off (no change) : On (change)

External I/P 39 Change latch 10295

o
-

: Off (no change) : On (change)

-

External I/P 40 Change latch 10296

o

: Off (no change) : On (change)

=4
N

External I/P 41 Change latch 10297 Off (no change) : On (change)

o
-

External I/P 42 Change latch 10298 : Off (no change) : On (change)

External I/P 43 Change latch 10299

o
-

: Off (no change) : On (change)

External I/P 44 Change latch 10300

o
-

: Off (no change) : On (change)

External I/P 45 Change latch 10301

o
-

: Off (no change) : On (change)

External I/P 46 Change latch 10302

o
-

: Off (no change) : On (change)

External I/P 47 Change latch 10303

=4
N

: Off (no change) : On (change)

External I/P 48 Change latch 10304

o
-

: Off (no change) : On (change)

External I/P 49 Change latch 10305

o
-

: Off (no change) : On (change)

=4
N

External I/P 50 Change latch 10306 Off (no change) : On (change)

o
-

External I/P 51 Change latch 10307 : Off (no change) : On (change)

o
-

External I/P 52 Change latch 10308 : Off (no change) : On (change)

External I/P 53 Change latch 10309

=4
N

: Off (no change) : On (change)

External I/P 54 Change latch 10310

o
-

: Off (no change) : On (change)

External I/P 55 Change latch 10311

o
-

: Off (no change) : On (change)

External I/P 56 Change latch 10312

o
-

: Off (no change) : On (change)

External I/P 57 Change latch 10313

o
-

: Off (no change) : On (change)

External I/P 58 Change latch 10314

o
-

: Off (no change) : On (change)

External I/P 59 Change latch 10315

=4
N

Off (no change) : On (change)

o
-

External I/P 60 Change latch 10316 : Off (no change) : On (change)

o
-

External I/P 61 Change latch 10317 : Off (no change) : On (change)

External I/P 62 Change latch 10318

o
-

: Off (no change) : On (change)

External I/P 63 Change latch 10319

o
-

: Off (no change) : On (change)

External I/P 64 Change latch 10320

o
N

: Off (no change) : 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 1
Seconds Acquisition 40009 0-59 1
Minutes Acquisition 40010 0-59 1
Hours Acquisition 40011 0-23 1
Day of Year Acquisition 40012 1-365 (up to 366 if leap year) 1
Years since 1900 40013 90-137 1
Acquisition Time Sync’d 40014 0: No 1
to IRIG-B 1: Yes

Offset of UTC to IED 40015 2's complement half hours, North America is 1

Local Time

negative

Analog Magnitude and Angle Metering Channels

Channel Address Value Scaled up by
Al1 Magnitude 40257 0 to 3276.7 units 10
Al1 Angle 40258 -180° to 180° 10
Al2 Magnitude 40259 0 to 3276.7 units 10
Al2 Angle 40260 -180° to 180° 10
Al3 Magnitude 40261 0 to 3276.7 units 10
AlI3 Angle 40262 -180° to 180° 10
Al4 Magnitude 40263 0 to 3276.7 units 10
Al4 Angle 40264 -180° to 180° 10
Al5 Magnitude 40265 0 to 3276.7 units 10
Al5 Angle 40266 -180° to 180° 10
Al6 Magnitude 40267 0 to 3276.7 units 10
Al6 Angle 40268 -180° to 180° 10
Al7 Magnitude 40269 0 to 3276.7 units 10
Al7 Angle 40270 -180° to 180° 10
Al8 Magnitude 40271 0 to 3276.7 units 10
AlI8 Angle 40272 -180° to 180° 10
Al9 Magnitude 40273 0 to 3276.7 units 10
Al9 Angle 40274 -180° to 180° 10
AI10 Magnitude 40275 0 to 3276.7 units 10
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° 10
Al15 Magnitude 40285 0 to 3276.7 units 10
Al15 Angle 40286 -180° to 180° 10
Al16 Magnitude 40287 0 to 3276.7 units 10
Al16 Angle 40288 -180° to 180° 10
Al17 Magnitude 40289 0 to 3276.7 units 10
Al17 Angle 40290 -180° to 180° 10
Al18 Magnitude 40291 0 to 3276.7 units 10
Al18 Angle 40292 -180° to 180° 10
Al19 Magnitude 40293 0 to 3276.7 units 10
Al19 Angle 40294 -180° to 180° 10
Al20 Magnitude 40295 0 to 3276.7 units 10
AI20 Angle 40296 -180° to 180° 10
Al21 Magnitude 40297 0 to 3276.7 units 10
Al21 Angle 40298 -180° to 180° 10
Al22 Magnitude 40299 0 to 3276.7 units 10
Al22 Angle 40300 -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
Al25 Magnitude 40305 0 to 3276.7 units 10
Al25 Angle 40306 -180° to 180° 10
Al26 Magnitude 40307 0 to 3276.7 units 10
AlI26 Angle 40308 -180° to 180° 10
Al27 Magnitude 40309 0 to 3276.7 units 10
Al27 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
AlI29 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° 10
AI35 Magnitude 40325 0 to 3276.7 units 10
AlI35 Angle 40326 -180° to 180° 10
Al36 Magnitude 40327 0 to 3276.7 units 10
Al36 Angle 40328 -180° to 180° 10
Total Harmonic Distortion, Single Harmonic Level, DC Metering Channels

* not supported yet

Al1 THD 40513 0to 327.67% 100
Al1 SHL 40514 0 to 327.67% 100
Al1 DC* 40515 -3276.8 to 3276.7 units 10
Al2 THD 40516 0to 327.67% 100
Al2 SHL 40517 0 to 327.67% 100
Al2 DC* 40518 -3276.8 to 3276.7 units 10
AI3 THD 40519 0to 327.67% 100
AlI3 SHL 40520 0 to 327.67% 100
AI3 DC* 40521 -3276.8 to 3276.7 units 10
Al4 THD 40522 0to 327.67% 100
Al4 SHL 40523 0 to 327.67% 100
Al4 DC* 40524 -3276.8 to 3276.7 units 10
AlI5 THD 40525 0to 327.67% 100
Al5 SHL 40526 0 to 327.67% 100
Al5 DC* 40527 -3276.8 to 3276.7 units 10
Al6 THD 40528 0to 327.67% 100
Al6 SHL 40529 0 to 327.67% 100
Al6 DC* 40530 -3276.8 to 3276.7 units 10
Al7 THD 40531 0to 327.67% 100
Al7 SHL 40532 0 to 327.67% 100
Al7 DC* 40533 -3276.8 to 3276.7 units 10
AI8 THD 40534 0to 327.67% 100
Al8 SHL 40535 0 to 327.67% 100
AI8 DC* 40536 -3276.8 to 3276.7 units 10
AlI9 THD 40537 0to 327.67% 100
Al9 SHL 40538 0 to 327.67% 100
Al9 DC* 40539 -3276.8 to 3276.7 units 10
Al10 THD 40540 0to 327.67% 100
AI10 SHL 40541 0 to 327.67% 100
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Al10 DC* 40542 -3276.8 to 3276.7 units 10
Al11 THD 40543 0 to 327.67% 100
Al11 SHL 40544 0to 327.67% 100
Al11 DC* 40545 -3276.8 to 3276.7 units 10
Al12 THD 40546 0 to 327.67% 100
Al12 SHL 40547 0to 327.67% 100
Al12 DC* 40548 -3276.8 to 3276.7 units 10
Al13 THD 40549 0 to 327.67% 100
Al13 SHL 40550 0to 327.67% 100
Al13 DC* 40551 -3276.8 to 3276.7 units 10
Al14 THD 40552 0 to 327.67% 100
Al14 SHL 40553 0to 327.67% 100
Al14 DC* 40554 -3276.8 to 3276.7 units 10
Al15 THD 40555 0 to 327.67% 100
Al15 SHL 40556 0to 327.67% 100
Al15 DC* 40557 -3276.8 to 3276.7 units 10
Al16 THD 40558 0 to 327.67% 100
Al16 SHL 40559 0to 327.67% 100
Al16 DC* 40560 -3276.8 to 3276.7 units 10
Al17 THD 40561 0 to 327.67% 100
Al17 SHL 40562 0to 327.67% 100
Al17 DC* 40563 -3276.8 to 3276.7 units 10
Al18 THD 40564 0 to 327.67% 100
Al18 SHL 40565 0to 327.67% 100
Al18 DC* 40566 -3276.8 to 3276.7 units 10
Al19 THD 40567 0to 327.67% 100
Al19 SHL 40568 0to 327.67% 100
Al19 DC* 40569 -3276.8 to 3276.7 units 10
AI20 THD 40570 0 to 327.67% 100
AI20 SHL 40571 0to 327.67% 100
AI20 DC* 40572 -3276.8 to 3276.7 units 10
Al21 THD 40573 0 to 327.67% 100
AI21 SHL 40574 0to 327.67% 100
AI21 DC* 40575 -3276.8 to 3276.7 units 10
Al22 THD 40576 0 to 327.67% 100
AI22 SHL 40577 0to 327.67% 100
Al22 DC* 40578 -3276.8 to 3276.7 units 10
AI23 THD 40579 0 to 327.67% 100
AI23 SHL 40580 0to 327.67% 100
Al23 DC* 40581 -3276.8 to 3276.7 units 10
Release Date: 2008 February 08 TESLA User Manual 2000 Appendix D-9



Appendix D Modbus Functions

Al24 THD 40582 0 to 327.67% 100
Al24 SHL 40583 0 to 327.67% 100
Al24 DC* 40584 -3276.8 to 3276.7 units 10
AI25 THD 40585 0 to 327.67% 100
Al25 SHL 40586 0 to 327.67% 100
AlI25 DC* 40587 -3276.8 to 3276.7 units 10
Al26 THD 40588 0to 327.67% 100
Al26 SHL 40589 0 to 327.67% 100
AlI26 DC* 40590 -3276.8 to 3276.7 units 10
AI27 THD 40591 0to 327.67% 100
Al27 SHL 40592 0 to 327.67% 100
AI27 DC* 40593 -3276.8 to 3276.7 units 10
AI28 THD 40594 0to 327.67% 100
Al28 SHL 40595 0 to 327.67% 100
AlI28 DC* 40596 -3276.8 to 3276.7 units 10
AI29 THD 40597 0to 327.67% 100
Al29 SHL 40598 0 to 327.67% 100
AI29 DC* 40599 -3276.8 to 3276.7 units 10
AI30 THD 40600 0to 327.67% 100
AI30 SHL 40601 0 to 327.67% 100
AI30 DC* 40602 -3276.8 to 3276.7 units 10
AI31 THD 40603 0to 327.67% 100
Al31 SHL 40604 0 to 327.67% 100
AI31 DC* 40605 -3276.8 to 3276.7 units 10
AI32 THD 40606 0to 327.67% 100
Al32 SHL 40607 0 to 327.67% 100
AI32 DC* 40608 -3276.8 to 3276.7 units 10
AI33 THD 40609 0to 327.67% 100
AlI33 SHL 40610 0 to 327.67% 100
AI33 DC* 40611 -3276.8 to 3276.7 units 10
Al34 THD 40612 0to 327.67% 100
Al34 SHL 40613 0 to 327.67% 100
Al34 DC* 40614 -3276.8 to 3276.7 units 10
AI35 THD 40615 0to 327.67% 100
AlI35 SHL 40616 0 to 327.67% 100
AI35 DC* 40617 -3276.8 to 3276.7 units 10
AI36 THD 40618 0to 327.67% 100
AlI36 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 10
SUM3 Angle 40774 -180° to 180° 10
SUM4 Magnitude 40775 0 to 3276.7 units 10
SUM4 Angle 40776 -180° to 180° 10
SUMS5 Magnitude 40777 0 to 3276.7 units 10
SUM5 Angle 40778 -180° to 180° 10
SUM6 Magnitude 40779 0 to 3276.7 units 10
SUMS6 Angle 40780 -180° to 180° 10
SUM7 Magnitude 40781 0 to 3276.7 units 10
SUM7 Angle 40782 -180° to 180° 10
SUMB8 Magnitude 40783 0 to 3276.7 units 10
SUMS Angle 40784 -180° to 180° 10
SUMS9 Magnitude 40785 0 to 3276.7 units 10
SUM9 Angle 40786 -180° to 180° 10
SUM10 Magnitude 40787 0 to 3276.7 units 10
SUM10 Angle 40788 -180° to 180° 10
SUM11 Magnitude 40789 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 Magnitude 40793 0 to 3276.7 units 10
SUM13 Angle 40794 -180° to 180° 10
SUM14 Magnitude 40795 0 to 3276.7 units 10
SUM14 Angle 40796 -180° to 180° 10
SUM15 Magnitude 40797 0 to 3276.7 units 10
SUM15 Angle 40798 -180° to 180° 10
SUM16 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 10
SUM23 Angle 40814 -180° to 180° 10
SUM24 Magnitude 40815 0 to 3276.7 units 10
SUM24 Angle 40816 -180° to 180° 10
SUM25 Magnitude 40817 0 to 3276.7 units 10
SUM25 Angle 40818 -180° to 180° 10
SUM26 Magnitude 40819 0 to 3276.7 units 10
SUM26 Angle 40820 -180° to 180° 10
SUM27 Magnitude 40821 0 to 3276.7 units 10
SUM27 Angle 40822 -180° to 180° 10
SUM28 Magnitude 40823 0 to 3276.7 units 10
SUM28 Angle 40824 -180° to 180° 10
SUM29 Magnitude 40825 0 to 3276.7 units 10
SUM29 Angle 40826 -180° to 180° 10
SUM30 Magnitude 4827 0 to 3276.7 units 10
SUMS3O0 Angle 40828 -180° to 180° 10

Sequence Metering Channels

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
SEQ2 Positive 41028 0 to 3276.7 units 10
SEQ2 Negative 41029 0 to 3276.7 units 10
SEQ2 Zero 41030 0 to 3276.7 units 10
SEQ3 Positive 41031 0 to 3276.7 units 10
SEQ3 Negative 41032 0 to 3276.7 units 10
SEQ3 Zero 41033 0 to 3276.7 units 10
SEQ4 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
SEQS5 Positive 41037 0 to 3276.7 units 10
SEQ5 Negative 41038 0 to 3276.7 units 10
SEQS5 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 10
SEQ9 Positive 41049 0 to 3276.7 units 10
SEQ9 Negative 41050 0 to 3276.7 units 10
SEQ9 Zero 41051 0 to 3276.7 units 10
SEQ10 Positive 41052 0 to 3276.7 units 10
SEQ10 Negative 41053 0 to 3276.7 units 10
SEQ10 Zero 41054 0 to 3276.7 units 10
SEQ11 Positive 41055 0 to 3276.7 units 10
SEQ11 Negative 41056 0 to 3276.7 units 10
SEQ11 Zero 41057 0 to 3276.7 units 10
SEQ12 Positive 41058 0 to 3276.7 units 10
SEQ12 Negative 41059 0 to 3276.7 units 10
SEQ12 Zero 41060 0 to 3276.7 units 10
Watts/Vars Metering Channels

Wv1P 41281 -3276.8 to 3276.7 W 10
wv1Q 41282 -3276.8 to 3276.7 Var 10
WV1Ss 41283 0to 3276.7 VA 10
Wwv2 P 41284 -3276.8 to 3276.7 W 10
Wwv2 Q 41285 -3276.8 to 3276.7 Var 10
Wv2 s 41286 0to 3276.7 VA 10
WV3 P 41287 -3276.8 to 3276.7 W 10
Wv3 Q 41288 -3276.8 to 3276.7 Var 10
WV3 S 41289 0to 3276.7 VA 10
Wv4 P 41290 -3276.8 to 3276.7 W 10
Wv4 Q 41291 -3276.8 to 3276.7 Var 10
WvV4 s 41292 0to 3276.7 VA 10
WV5 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
WvV6 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
Wv8 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 10
Wv10 P 41308 -3276.8 to 3276.7 W 10
Wv10 Q 41309 -3276.8 to 3276.7 Var 10
WV10S 41310 0to 3276.7 VA 10
WV11 P 41311 -3276.8 to 3276.7 W 10
WV11 Q 41312 -3276.8 to 3276.7 Var 10
WV11S 41313 0to 3276.7 VA 10
WV12 P 41314 -3276.8 to 3276.7 W 10
wv12Q 41315 -3276.8 to 3276.7 Var 10
WV12S 41316 0to 3276.7 VA 10
WV13 P 41317 -3276.8 to 3276.7 W 10
Wwv13 Q 41318 -3276.8 to 3276.7 Var 10
WV13Ss 41319 0to 3276.7 VA 10
WV14 P 41320 -3276.8 to 3276.7 W 10
Wv14 Q 41321 -3276.8 to 3276.7 Var 10
WV14S 41322 0to 3276.7 VA 10
WV15 P 41323 -3276.8 to 3276.7 W 10
WV15 Q 41324 -3276.8 to 3276.7 Var 10
WV15S 41325 0to 3276.7 VA 10
Wv16 P 41326 -3276.8 to 3276.7 W 10
WvV16 Q 41327 -3276.8 to 3276.7 Var 10
WV16S 41328 0to 3276.7 VA 10
WV17 P 41329 -3276.8 to 3276.7 W 10
WV17 Q 41330 -3276.8 to 3276.7 Var 10
WV17S 41331 0to 3276.7 VA 10
WV18 P 41332 -3276.8 to 3276.7 W 10
wv18 Q 41333 -3276.8 to 3276.7 Var 10
WV18S 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° 10
Impedance 5 Magnitude 41801 0 to 3276.7 ohm 10
Impedance 5 Angle 41802 -180° to 180° 10
Impedance 6 Magnitude 41803 0 to 3276.7 ohm 10
Impedance 6 Angle 41804 -180° to 180° 10
Impedance 7 Magnitude 41805 0 to 3276.7 ohm 10
Impedance 7 Angle 41806 -180° to 180° 10
Impedance 8 Magnitude 41807 0 to 3276.7 ohm 10
Impedance 8 Angle 41808 -180° to 180° 10
Impedance 9 Magnitude 41809 0 to 3276.7 ohm 10
Impedance 9 Angle 41810 -180° to 180° 10
Impedance 10 Magnitude 41811 0 to 3276.7 ohm 10
Impedance 10 Angle 41812 -180° to 180° 10
Impedance 11 Magnitude 41813 0 to 3276.7 ohm 10
Impedance 11 Angle 41814 -180° to 180° 10
Impedance 12 Magnitude 41815 0 to 3276.7 ohm 10
Impedance 12 Angle 41816 -180° to 180° 10
Impedance 13 Magnitude 41817 0 to 3276.7 ohm 10
Impedance 13 Angle 41818 -180° to 180° 10
Impedance 14 Magnitude 41819 0 to 3276.7 ohm 10
Impedance 14 Angle 41820 -180° to 180° 10
Impedance 15 Magnitude 41821 0 to 3276.7 ohm 10
Impedance 15 Angle 41822 -180° to 180° 10
Impedance 16 Magnitude 41823 0 to 3276.7 ohm 10
Impedance 16 Angle 41824 -180° to 180° 10
Impedance 17 Magnitude 41825 0 to 3276.7 ohm 10
Impedance 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” in Appendix

D)

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 1.0 100
Power Factor Function 4 Level 42308 0.0to 1.0 100
Power Factor Function 5 Level 42309 0.0to 1.0 100
Power Factor Function 6 Level 42310 0.0to 1.0 100
Power Factor Function 7 Level 42311 0.0to 1.0 100
Power Factor Function 8 Level 42312 0.0to 1.0 100
Power Factor Function 9 Level 42313 0.0to 1.0 100
Power Factor Function 10 Level 42314 0.0to 1.0 100
Power Factor Function 11 Level 42315 0.0to 1.0 100
Power Factor Function 12 Level 42316 0.0to 1.0 100
Power Factor Function 13 Level 42317 0.0to 1.0 100
Power Factor Function 14 Level 42318 0.0to 1.0 100
Power Factor Function 15 Level 42319 0.0to 1.0 100
Power Factor Function 16 Level 42320 0.0to 1.0 100
Power Factor Function 17 Level 42321 0.0to 1.0 100
Power Factor Function 18 Level 42322 0.0to 1.0 100
High/low speed recording space used 42561 0.0 to 100.0 10
Trend Recording Days Accumulated 42817 0to 90 1

Read Input Register (Function Code 04)

No input registers supported. Response from |IED indicates “ILLEGAL FUNCTION.”

Force Single Coil (Function Code 05)

Only 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)

FFO0O: 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” in Appendix D)

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 data required 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 communications process.

Force Listen Only Mode (Subfunction 04) No response is returned. IED enters “Listen Only” mode.
This mode can only be exited by the “Restart Comm.
Option” command.

Report Slave ID (Function Code 17/0x11)

A fixed response is returned by the IED, including system model, version and issue numbers.

Channel Type 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 2000.
» Version and issue will each be positive integers, say X and Y.
e The TESLA is defined as “Model 2000, 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 controls are available.

Refresh Event List (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.
Get Next 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

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

(Function Code 3, address 42052): Indicates the number of 16 bit registers used to contain

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

ASCII characters are packed into each 16 bit register. All unused registers in the set are set to

(Function Code 3, addresses 42054 - 42137): Contains the current event message. Two

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 fault location 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 for a given fault. If recorder could not determine the fault
type, then the register will not have any flags set and will read 0x0000.

Fault Information — Fault
Distance

(Function Code 3, address 42140): If the current event is a fault location event, this register
contains the distance to the fault. It is scaled up by a factor of 10. The units are the same as
the units set in the relay configuration.

Fault Information —Time of
Fault

(Function Code 3, addresses 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-bit portion 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 v, 2
42058 0x31 0x20 0
42059 0x32 0x30 2,0
42060 0x3A 0x31 P
42061 0x36 0x3A 6,
42062 0x31 0x36 1,6’
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Register | Value Meaning

42063 O0x2E 0x39 s
42064 0x36 0x36 ‘6, ‘6
42065 0x20 0x3A ,
42066 0x20 0x4C L
42067 0x69 Ox6E ¥
42068 0x65 0x20 ‘e,
42069 0x31 0x36 1,6’
42070 Ox3A 0x46 L
42071 0x4C 0x6F ‘L, ‘o
42072 0x63 0x20 ‘c,
42073 0x42 0x47 B, ‘G
42074 0x20 0x33 3
42075 0x39 O0x2E ‘9,
42076 0x37 0x20 7
42077 0x6D 0x69 m’, 7
42078 0x6C 0x65 T, e
42079 0x73 0x00 ‘s’
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The SCADA port supports DNP3. All metering values available through the
terminal user interface are available by DNP3 protocol. Included are the device
profile, implementation table and the point list for the DNP3 protocol.

Device Profile

Vendor Name: NxtPhase Corporation Device Name: Recorder Model #
Highest DNP Level Supported: Device Function:
For Requests: 2 _ Master
For Responses: 2 x Slave
Maximum Data Link Frame Size (octets): Maximum Application Fragme Size (octets):
Transmitted: 292 Transmitted: 2048
Received: 292 Received: 2048
Maximum Data Link Re-tries: Maximum Application Layer Re-tries:
_ None x None
x Fixed at 3 _ Configurable, range __ to __
_ Configurable, range __to__
Requires Data Link Layer Confirmation: Requires Application Layer Confirmation:
_ Never _ Never
_ Always _ Always (not recommended)
_ Sometimes x When reporting Event Data (Slave)
x Configurable, either always or never x When sending multi-fragment responses
(Slave)
_ Sometimes
_ Configurable
Timeouts (in seconds) while waiting for:
Data Link Confirm __None x Fixed at 2
Complete Application Fragment  x None _ Fixedat2
Application Confirm _ None x Fixed at 5
Complete Application Response x None _ Fixed at 2
Others
Select to execute delay _ None x Fixed at 10

Sends/Executes Control Operations:

WRITE Binary Outputs x Never __Always
SELECT/OPERATE _ Never x Always
DIRECT OPERATE __Never x Always
DIRECT OPERATE No ACK __Never x Always
Count > 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

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)

Report Binary Input Change Events when no spe- | Reports time-tagged Binary Input Change
cific variation requested: Events when no specific variation requested
__Never __Never

__Only time-tagged x Binary Input Change with Time

X Only non-time-tagged _ Binary Input Change with Relative Time
_ Configurable to send both, one or the other _ Configurable

Sends Unsolicited Response: Sends Static Data in Unsolicited Responses:
x Never x Never

_ Configurable _ When Device Restarts

_Only certain objects _ When Status Flags Change

_ Sometimes No other options are permitted.
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_ ENABLE/DISABLE UNSOLICITED Function

codes supported
Default Counter Object/Variation: Counters Roll Over at:
x No Counter Reported x No Counters Reported
_ Configurable _ Configurable
_ Default Object _ 16 Bits
_ Default Variation _ 32 Bits
_ Point-by-point list attached _ Other Value

_ Point-by-point list attached

Implementation

Table
Object Request Response
Grj Var Description Function Qualifier Codes Function Qualifier Codes
P P Codes Codes

1 0 Binary Input -All Variations 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28

1 1 Binary Input (default) 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x00

1 2 Binary Input with status 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 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, 0x07,0x08 129 (response) 0x17
Time

10 0 Binary Output - All Variations 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28

10 2 Binary Output Status (default) 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x00

30 0 Analog Input - All Variations 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x01

30 1 32-bit Analog Input 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28

30 2 16-bit Analog Input 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x01

30 3 32-bit Analog Input without flag 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x01

30 4 16-bit Analog Input without flag 1(read) 0x00, 0x01, 0x06, 0x07,0x08, 0x17,0x28 129 (response) 0x01
(default)

32 0 Analog Input Change Event - All 1(read) 0x06, 0x07,0x08 129 (response) 0x28
Variations

32 1 Analog Input Change Event - 32-bit 1(read) 0x06, 0x07,0x08 129 (response) 0x28
without Time

32 2 Analog Input Change Event - 16-bit 1(read) 0x06, 0x07,0x08 129 (response) 0x28
without Time

32 3 Analog Input Change Event - 32-bit 1(read) 0x06, 0x07,0x08 129 (response) 0x28
with Time

32 4 Analog Input Change Event - 16-bit 1(read) 0x06, 0x07,0x08 129 (response) 0x28
with Time (default)

51 1 Time and data CTO 129 (response) 0x07, quantity=1

52 1 Time Delay Coarse 129 (response) 0x07, quantity=1

60 1 Class 0 Data 1(read) 0x06

60 2 Class 1 Data 1(read) 0x06, 0x07,0x08

60 3 Class 2 Data 1(read) 0x06, 0x07,0x08

80 1 Internal Indications 2 (write) 0x00, index=7
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Object Request Response
Grp Var Description (F:l;r:;tsion Qualifier Codes gl;:;c;tsion Qualifier Codes
110 0 Octet String 1 (read) 0x06 129 (response) 0x07
1M1 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 Panel to display the

point names as they are configured. Please refer to “Printing a DNP Address

List” on page 7-34.

Binary Inputs (Obj 1, 2)

Static Points

Change Event Points

Object group

1

Object variation

1 - Binary Input (default)

1 - Binary Input Change without Time

2 - Binary Input with Status

2 - Binary Input Change with Time

3 - Binary Input Change with Relative
Time

Class

1

Change Event Buffer Size

200

Name Point Index Change Event Class
External Input 1 0 1
External Input 2 1 1
External Input 3 2 1
External Input 4 3 1
External Input 5 4 1
External Input 6 5 1
External Input 7 6 1
External Input 8 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
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Name Point Index Change Event Class
External Input 18 17 1
External Input 19 18 1
External Input 20 19 1
External Input 21 20 1
External Input 22 21 1
External Input 23 22 1
External Input 24 23 1
External Input 25 24 1
External Input 26 25 1
External Input 27 26 1
External Input 28 27 1
External Input 29 28 1
External Input 30 29 1
External Input 31 30 1
External Input 32 31 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
External Input 42 41 1
External Input 43 42 1
External Input 44 43 1
External Input 45 44 1
External Input 46 45 1
External Input 47 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
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Name Point Index Change Event Class
External Input 57 56 1
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 1
External Input 64 63 1
Fault Information Available for Fault Locator 1 64 1
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 68 1
Fault Information Available for Fault Locator 6 69 1
Fault Information Available for Fault Locator 7 70 1
Fault Information Available for Fault Locator 8 71 1
Fault Information Available for Fault Locator 9 72 1
Fault Information Available for Fault Locator 10 73 1

Binary Outputs (Obj 10)

Static Points Change Event Points
Object Group 10 Not Applicable
Object Variation 2 — Binary Output Status (default) Not Applicable
Class 0 Not Applicable

Note: Binary outputs are scanned with 500 ms resolution.

No change event buffer.
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Name Point Index Change Event Class
Logic 1 0 N/A
Logic 2 1 N/A
Logic 3 2 N/A
Logic 4 3 N/A
Logic 5 4 N/A
Logic 6 5 N/A
Logic 7 6 N/A
Logic 8 7 N/A
Logic 9 8 N/A
Logic 10 9 N/A
Logic 11 10 N/A
Logic 12 11 N/A
Logic 13 12 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
Logic 23 22 N/A
Logic 24 23 N/A
Logic 25 24 N/A
Logic 26 25 N/A
Logic 27 26 N/A
Logic 28 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 N/A
Retrieve Next Fault Information Event for Fault Locator 2 42 N/A
Retrieve Next Fault Information Event for Fault Locator 3 43 N/A
Retrieve Next Fault Information Event for Fault Locator 4 44 N/A
Retrieve Next Fault Information Event for Fault Locator 5 45 N/A
Retrieve Next Fault Information Event for Fault Locator 6 46 N/A
Retrieve Next Fault Information Event for Fault Locator 7 47 N/A
Retrieve Next Fault Information Event for Fault Locator 8 48 N/A
Retrieve Next Fault Information Event for Fault Locator 9 49 N/A
Retrieve Next Fault Information Event for Fault Locator 10 50 N/A

Analog Inputs (Obj 30, 32)

Static Points

Change Event Points

Object group 30

32

Object variation 1 - 32-bit Analog Input

1 - Analog Input Change - 32-bit without Time

2 - 16-bit Analog Input

2 - Analog Input Change - 16-bit without Time (default)

3 - 32-bit Analog Input without flag

3 - Analog Input Change - 32-bit with Time

4 - 16-bit Analog Input without flag (default)

4 - Analog Input Change - 16-bit with Time

Class 0

2

Change Event Buffer Size

200

Name Point Index Units Scale Char(l: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 Charéglg:slivent
Analog Input 2 DC 9 10 2
Analog Input 3 Magnitude 10 10 2
Analog Input 3 Angle 1 degrees 10 2
Analog Input 3 THD 12 % 100 2
Analog Input 3 SHL 13 % 100 2
Analog Input 3 DC 14 10 2
Analog Input 4 Magnitude 15 10 2
Analog Input 4 Angle 16 degrees 10 2
Analog Input 4 THD 17 % 100 2
Analog Input 4 SHL 18 % 100 2
Analog Input 4 DC 19 10 2
Analog Input 5 Magnitude 20 10 2
Analog Input 5 Angle 21 degrees 10 2
Analog Input 5 THD 22 % 100 2
Analog Input 5 SHL 23 % 100 2
Analog Input 5 DC 24 10 2
Analog Input 6 Magnitude 25 10 2
Analog Input 6 Angle 26 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 Magnitude 30 10 2
Analog Input 7 Angle 31 degrees 10 2
Analog Input 7 THD 32 % 100 2
Analog Input 7 SHL 33 % 100 2
Analog Input 7 DC 34 10 2
Analog Input 8 Magnitude 35 10 2
Analog Input 8 Angle 36 degrees 10 2
Analog Input 8 THD 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:sEsvent
Analog Input 10 THD 47 % 100 2
Analog Input 10 SHL 48 % 100 2
Analog Input 10 DC 49 10 2
Analog Input 11 Magnitude 50 10 2
Analog Input 11 Angle 51 degrees 10 2
Analog Input 11 THD 52 % 100 2
Analog Input 11 SHL 53 % 100 2
Analog Input 11 DC 54 10 2
Analog Input 12 Magnitude 55 10 2
Analog Input 12 Angle 56 degrees 10 2
Analog Input 12 THD 57 % 100 2
Analog Input 12 SHL 58 % 100 2
Analog Input 12 DC 59 10 2
Analog Input 13 Magnitude 60 10 2
Analog Input 13 Angle 61 degrees 10 2
Analog Input 13 THD 62 % 100 2
Analog Input 13 SHL 63 % 100 2
Analog Input 13 DC 64 10 2
Analog Input 14 Magnitude 65 10 2
Analog Input 14 Angle 66 degrees 10 2
Analog Input 14 THD 67 % 100 2
Analog Input 14 SHL 68 % 100 2
Analog Input 14 DC 69 10 2
Analog Input 15 Magnitude 70 10 2
Analog Input 15 Angle 71 degrees 10 2
Analog Input 15 THD 72 % 100 2
Analog Input 15 SHL 73 % 100 2
Analog Input 15 DC 74 10 2
Analog Input 16 Magnitude 75 10 2
Analog Input 16 Angle 76 degrees 10 2
Analog Input 16 THD 7 % 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 Charéglg:slivent
Analog Input 18 Magnitude 85 10 2
Analog Input 18 Angle 86 degrees 10 2
Analog Input 18 THD 87 % 100 2
Analog Input 18 SHL 88 % 100 2
Analog Input 18 DC 89 10 2
Analog Input 19 Magnitude 90 10 2
Analog Input 19 Angle 91 degrees 10 2
Analog Input 19 THD 92 % 100 2
Analog Input 19 SHL 93 % 100 2
Analog Input 19 DC 94 10 2
Analog Input 20 Magnitude 95 10 2
Analog Input 20 Angle 96 degrees 10 2
Analog Input 20 THD 97 % 100 2
Analog Input 20 SHL 98 % 100 2
Analog Input 20 DC 99 10 2
Analog Input 21 Magnitude 100 10 2
Analog Input 21 Angle 101 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 Magnitude 105 10 2
Analog Input 22 Angle 106 degrees 10 2
Analog Input 22 THD 107 % 100 2
Analog Input 22 SHL 108 % 100 2
Analog Input 22 DC 109 10 2
Analog Input 23 Magnitude 110 10 2
Analog Input 23 Angle 111 degrees 10 2
Analog Input 23 THD 112 % 100 2
Analog Input 23 SHL 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 17 % 100 2
Analog Input 24 SHL 118 % 100 2
Analog Input 24 DC 119 10 2
Analog Input 25 Magnitude 120 10 2
Analog Input 25 Angle 121 degrees 10 2
Analog Input 25 THD 122 % 100 2
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Name Point Index Units Scale Charéglg:sEsvent
Analog Input 25 SHL 123 % 100 2
Analog Input 25 DC 124 10 2
Analog Input 26 Magnitude 125 10 2
Analog Input 26 Angle 126 degrees 10 2
Analog Input 26 THD 127 % 100 2
Analog Input 26 SHL 128 % 100 2
Analog Input 26 DC 129 10 2
Analog Input 27 Magnitude 130 10 2
Analog Input 27 Angle 131 degrees 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 135 10 2
Analog Input 28 Angle 136 degrees 10 2
Analog Input 28 THD 137 % 100 2
Analog Input 28 SHL 138 % 100 2
Analog Input 28 DC 139 10 2
Analog Input 29 Magnitude 140 10 2
Analog Input 29 Angle 141 degrees 10 2
Analog Input 29 THD 142 % 100 2
Analog Input 29 SHL 143 % 100 2
Analog Input 29 DC 144 10 2
Analog Input 30 Magnitude 145 10 2
Analog Input 30 Angle 146 degrees 10 2
Analog Input 30 THD 147 % 100 2
Analog Input 30 SHL 148 % 100 2
Analog Input 30 DC 149 10 2
Analog Input 31 Magnitude 150 10 2
Analog 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 Charéglg:slivent
Analog Input 33 Angle 161 degrees 10 2
Analog Input 33 THD 162 % 100 2
Analog Input 33 SHL 163 % 100 2
Analog Input 33 DC 164 10 2
Analog Input 34 Magnitude 165 10 2
Analog Input 34 Angle 166 degrees 10 2
Analog Input 34 THD 167 % 100 2
Analog Input 34 SHL 168 % 100 2
Analog Input 34 DC 169 10 2
Analog Input 35 Magnitude 170 10 2
Analog Input 35 Angle 171 degrees 10 2
Analog Input 35 THD 172 % 100 2
Analog Input 35 SHL 173 % 100 2
Analog Input 35 DC 174 10 2
Analog Input 36 Magnitude 175 10 2
Analog Input 36 Angle 176 degrees 10 2
Analog Input 36 THD 177 % 100 2
Analog Input 36 SHL 178 % 100 2
Analog Input 36 DC 179 10 2
Summation 1 Magnitude 180 10 2
Summation 1 Angle 181 degrees 10 2
Summation 2 Magnitude 182 10 2
Summation 2 Angle 183 degrees 10 2
Summation 3 Magnitude 184 10 2
Summation 3 Angle 185 degrees 10 2
Summation 4 Magnitude 186 10 2
Summation 4 Angle 187 degrees 10 2
Summation 5 Magnitude 188 10 2
Summation 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 Charéglg:slivent
Summation 10 Angle 199 degrees 10 2
Summation 11 Magnitude 200 10 2
Summation 11 Angle 201 degrees 10 2
Summation 12 Magnitude 202 10 2
Summation 12 Angle 203 degrees 10 2
Summation 13 Magnitude 204 10 2
Summation 13 Angle 205 degrees 10 2
Summation 14 Magnitude 206 10 2
Summation 14 Angle 207 degrees 10 2
Summation 15 Magnitude 208 10 2
Summation 15 Angle 209 degrees 10 2
Summation 16 Magnitude 210 10 2
Summation 16 Angle 211 degrees 10 2
Summation 17 Magnitude 212 10 2
Summation 17 Angle 213 degrees 10 2
Summation 18 Magnitude 214 10 2
Summation 18 Angle 215 degrees 10 2
Summation 19 Magnitude 216 10 2
Summation 19 Angle 217 degrees 10 2
Summation 20 Magnitude 218 10 2
Summation 20 Angle 219 degrees 10 2
Summation 21 Magnitude 220 10 2
Summation 21 Angle 221 degrees 10 2
Summation 22 Magnitude 222 10 2
Summation 22 Angle 223 degrees 10 2
Summation 23 Magnitude 224 10 2
Summation 23 Angle 225 degrees 10 2
Summation 24 Magnitude 226 10 2
Summation 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 Charéglg:sEsvent
Summation 29 Angle 237 degrees 10 2
Summation 30 Magnitude 238 10 2
Summation 30 Angle 239 degrees 10 2
Sequence Function 1 Positive 240 10 2
Sequence Function 1 Negative 241 10 2
Sequence Function 1 Zero 242 10 2
Sequence Function 2 Positive 243 10 2
Sequence Function 2 Negative 244 10 2
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 249 10 2
Sequence Function 4 Negative 250 10 2
Sequence Function 4 Zero 251 10 2
Sequence Function 5 Positive 252 10 2
Sequence Function 5 Negative 253 10 2
Sequence Function 5 Zero 254 10 2
Sequence Function 6 Positive 255 10 2
Sequence Function 6 Negative 256 10 2
Sequence Function 6 Zero 257 10 2
Sequence Function 7 Positive 258 10 2
Sequence Function 7 Negative 259 10 2
Sequence Function 7 Zero 260 10 2
Sequence Function 8 Positive 261 10 2
Sequence Function 8 Negative 262 10 2
Sequence Function 8 Zero 263 10 2
Sequence Function 9 Positive 264 10 2
Sequence 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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Appendix E DNP3 Reference

Name Point Index Units Scale Charéglg:sEsvent
Sequence Function 12 Zero 275 10 2
Watts/Vars Function 1 P 276 MW 10 2
Watts/Vars Function 1 Q 277 MVAR 10 2
Watts/Vars Function 1 S 278 MVA 10 2
Watts/Vars Function 2 P 279 MW 10 2
Watts/Vars Function 2 Q 280 MVAR 10 2
Watts/Vars Function 2 S 281 MVA 10 2
Watts/Vars Function 3 P 282 MW 10 2
Watts/Vars Function 3 Q 283 MVAR 10 2
Watts/Vars Function 3 S 284 MVA 10 2
Watts/Vars Function 4 P 285 MW 10 2
Watts/Vars Function 4 Q 286 MVAR 10 2
Watts/Vars Function 4 S 287 MVA 10 2
Watts/Vars Function 5 P 288 MW 10 2
Watts/Vars Function 5 Q 289 MVAR 10 2
Watts/Vars Function 5 S 290 MVA 10 2
Watts/Vars Function 6 P 291 MW 10 2
Watts/Vars Function 6 Q 292 MVAR 10 2
Watts/Vars Function 6 S 293 MVA 10 2
Watts/Vars Function 7 P 294 MW 10 2
Watts/Vars Function 7 Q 295 MVAR 10 2
Watts/Vars Function 7 S 296 MVA 10 2
Watts/Vars Function 8 P 297 MW 10 2
Watts/Vars Function 8 Q 298 MVAR 10 2
Watts/Vars Function 8 S 299 MVA 10 2
Watts/Vars Function 9 P 300 MW 10 2
Watts/Vars Function 9 Q 301 MVAR 10 2
Watts/Vars Function 9 S 302 MVA 10 2
Watts/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 311 MVA 10 2
Watts/Vars Function 13 P 312 MW 10 2
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Appendix E DNP3 Reference

Name Point Index Units Scale Charéglg:sEsvent
Watts/Vars Function 13 Q 313 MVAR 10 2
Watts/Vars Function 13 S 314 MVA 10 2
Watts/Vars Function 14 P 315 Mw 10 2
Watts/Vars Function 14 Q 316 MVAR 10 2
Watts/Vars Function 14 S 317 MVA 10 2
Watts/Vars Function 15 P 318 Mw 10 2
Watts/Vars Function 15 Q 319 MVAR 10 2
Watts/Vars Function 15 S 320 MVA 10 2
Watts/Vars Function 16 P 321 Mw 10 2
Watts/Vars Function 16 Q 322 MVAR 10 2
Watts/Vars Function 16 S 323 MVA 10 2
Watts/Vars Function 17 P 324 Mw 10 2
Watts/Vars Function 17 Q 325 MVAR 10 2
Watts/Vars Function 17 S 326 MVA 10 2
Watts/Vars Function 18 P 327 Mw 10 2
Watts/Vars Function 18 Q 328 MVAR 10 2
Watts/Vars Function 18 S 329 MVA 10 2
Group 1 Frequency 330 Hz 100 2
Group 2 Frequency 331 Hz 100 2
Impedance Function 1 Mag 332 ohms 10 2
Impedance Function 1 Angle 333 degrees 10 2
Impedance Function 2 Mag 334 ohms 10 2
Impedance Function 2 Angle 335 degrees 10 2
Impedance Function 3 Mag 336 ohms 10 2
Impedance Function 3 Angle 337 degrees 10 2
Impedance Function 4 Mag 338 ohms 10 2
Impedance Function 4 Angle 339 degrees 10 2
Impedance Function 5 Mag 340 ohms 10 2
Impedance 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 Charéglg:sEsvent
Impedance Function 10 Angle 351 degrees 10 2
Impedance Function 11 Mag 352 ohms 10 2
Impedance Function 11 Angle 353 degrees 10 2
Impedance Function 12 Mag 354 ohms 10 2
Impedance Function 12 Angle 355 degrees 10 2
Impedance Function 13 Mag 356 ohms 10 2
Impedance Function 13 Angle 357 degrees 10 2
Impedance Function 14 Mag 358 ohms 10 2
Impedance Function 14 Angle 359 degrees 10 2
Impedance Function 15 Mag 360 ohms 10 2
Impedance Function 15 Angle 361 degrees 10 2
Impedance Function 16 Mag 362 ohms 10 2
Impedance Function 16 Angle 363 degrees 10 2
Impedance Function 17 Mag 364 ohms 10 2
Impedance Function 17 Angle 365 degrees 10 2
Impedance Function 18 Mag 366 ohms 10 2
Impedance Function 18 Angle 367 degrees 10 2
Power Factor Function 1 Level 368 100 2
Power Factor Function 2 Level 369 100 2
Power Factor Function 3 Level 370 100 2
Power Factor Function 4 Level 371 100 2
Power Factor Function 5 Level 372 100 2
Power Factor Function 6 Level 373 100 2
Power Factor Function 7 Level 374 100 2
Power Factor Function 8 Level 375 100 2
Power Factor Function 9 Level 376 100 2
Power Factor Function 10 Level 377 100 2
Power Factor Function 11 Level 378 100 2
Power 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 Charglg:sEsvent
Fault Information - DNP Time - High 16 bits 388 N/A 1 2
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 Distanc 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 N/A 1 2
Fault Information - DNP Time - Middle 16 bits 394 N/A 1 2
Fault Information - DNP Time - Low 16 bits 395 N/A 1 2
Fault Information - Fault Distance 396 User-specified 10 2
Fault Information - Type (see below for defi- 397 N/A 1 2
nition)

Fault Locator 3
Fault Information - DNP Time - High 16 bits 398 N/A 1 2
Fault Information - DNP Time - Middle 16 bits 399 N/A 1 2
Fault Information - DNP Time - Low 16 bits 400 N/A 1 2
Fault Information - Fault Distance 401 User-specified 10 2
Fault Information - Type (see below for defi- 402 N/A 1 2
nition)

Fault Locator 4
Fault Information - DNP Time - High 16 bits 403 N/A 1 2
Fault Information - DNP Time - Middle 16 bits 404 N/A 1 2
Fault Information - DNP Time - Low 16 bits 405 N/A 1 2
Fault Information - Fault Distance 406 User-specified 10 2
Fault Information - Type (see below for defi- 407 N/A 1 2
nition)

Fault Locator 5
Fault Information - DNP Time - High 16 bits 408 N/A 1 2
Fault Information - DNP Time - Middle 16 bits 409 N/A 1 2
Fault Information - DNP Time - Low 16 bits 410 N/A 1 2
Fault Information - Fault Distance 41 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 Charéglg:sEsvent
Fault Information - DNP Time - High 16 bits 418 N/A 1 2
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 1 2
Fault Information - DNP Time - Middle 16 bits 424 N/A 1 2
Fault Information - DNP Time - Low 16 bits 425 N/A 1 2
Fault Information - Fault Distance 426 User-specified 10 2
Fault Information - Type (see below for defi- 427 N/A 1 2
nition)

Fault Locator 9
Fault Information - DNP Time - High 16 bits 428 N/A 1 2
Fault Information - DNP Time - Middle 16 bits 429 N/A 1 2
Fault Information - DNP Time - Low 16 bits 430 N/A 1 2
Fault Information - Fault Distance 431 User-specified 10 2
Fault Information - Type (see below for defi- 432 N/A 1 2
nition)

Fault Locator 10
Fault Information - DNP Time - High 16 bits 433 N/A 1 2
Fault Information - DNP Time - Middle 16 bits 434 N/A 1 2
Fault Information - DNP Time - Low 16 bits 435 N/A 1 2
Fault Information - Fault Distance 436 User-specified 10 2
Fault )Information - Type (see below for defi- 437 N/A 1 2
nition
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Appendix E DNP3 Reference

Object 110, 111 - Octet String for Event Log access

Object 110 and Object 111 are Octet String objects used to provide access to
the Event Log text of the TESLA. These objects are described in Technical
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 the DNP
technical bulletin, the variation of the response object represents the length of
the string. The string represents the ASCII values of the event text. The first 2
characters in the string can be used to quickly identify fault location events.
Fault locator events begin with the characters “FL” (0x46, 0x44 hex). The fol-
lowing example shows a fault distance event returned through either of the oc-

tet string objects.

DNP Example: Event Message

“2000Sep21 20:16:16.966 : Line 16:FLoc BG 39.7 miles”

DNP Octet string object contents:

0x46

0x4C

0x32

0x30

0x30

0x30

0x53

0x65

0x70

0x32

0x31

0x20

0x32

0x30

0x3A

0x31

0x36

O0x3A

0x31

0x36

0x2E

0x39

0x36

0x36

0x20

0x3A

0x20

0x4C

0x69

0x6E

0x65

0x20

0x31

0x36

O0x3A

0x46

0x4C

0x6F

0x63

0x20

0x42

0x47

0x20

0x33

0x39

0x2E

0x37

0x20

0x6D

0x69

0x6C

0x65

0x73

Appendix E-20

TESLA User Manual 2000

Release Date: 2008 February 08




Appendix F TESLA Mechanical Drawing
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Figure F.1: Mechanical Drawing (rack-mounted TESLA model 2000)
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Appendix F TESLA Mechanical Drawing
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Figure F.2: Cut-out Template(rack-mounted TESLA model 2000)
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Appendix G-1
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Appendix H AC Analog Connections
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Figure H.1: AC Analog Connections
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Appendix | AC Voltage Input Module
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Model:| 401008
S/N:| TMPyymmdd-xxx |

TESLA Recorder n
AC 3 Channel Isolated Voltage Input Module

Nominal: 69 V rms
Ratio (1k load): 138 V rms : 1.675 V rms

A Max: 138 V rms continuous, 207 V rms for 10 seconds

Figure 1.1: 401006 AC Voltage Input Module
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Appendix | AC Voltage Input Module
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Model: |y 401006.02
SIN: | TMPyymmdd-x0c

TESLA Recorder Nomina: 69Vms

Ratio (1k load): 138 V rms : 1.675 V rms
Max: 138 V rms, continuous

60 Hz AC 3 Input
Isolated Voltage Module

Figure .2: 401006.02 AC Voltage Input Module

This module has been superceded by the 401006 shown on the previous page.
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Appendix J AC Current Input Module
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Model:| 401014
S/N:| TMCyymmdd-xoox

TESLA Recorder N
AC 4 Channel Isolated Current Input Module

Nominal: 5 A rms
Ratio (1k load): 100 A rms : 1.580 V rms

A Max: 15 A rms continuous, 200 A rms for 1 second

Figure J.1: 401014 AC Current Input Module
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Appendix J AC Current Input Module
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Figure J.2: 401002.02 AC Current Input Module

This module has been superceded by the 401014 module shown on the previous page.
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Appendix K AC Current Input Options

Split Core CT (optional)

0.4"/1.016 cm ID

)
2.47"/6.274 cm
<>
8'/2.438 m
Twisted )
| [
2.1"/5.334 cm 9"/
2.286 cm

Figure K.1: Split Core CT (optional)

— Current Flow from main
CT to measuring device

From Polarity To Polarity of Measuring
of main CT ] s> Device (Relay) in Panel

Optional Split
Core CT

Leads to the Input of the TESLA Recorder |——

- White lead to dot (polarity mark) of
TESLA Recorder Analog input

- Black lead to non-polarity mark of
TESLA Recorder Analog input

o o >\
9VDC C) Ej White
Black \@/Q

1. Connect 9 VDC battery or supply with positive polarity in the
direction of arrow on the CT as shown.

2. Connect DC meter (d'Arsonal movement) with positive polarity
connected to the white lead on the CT as shown.

3. Momentarily close and open the switch and watch for movement
of DC voltmeter. The meter will move in the direction shown for a
white lead as polarity.

Figure K.2: Connection of Optional Split Core CT
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Appendix K AC Current Input Options

M
401012

.945"/2.4 cm

wd | g/ud Lgg’

Figure K.3: Clamp-on CT (optional)
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Appendix L DC Input Module

The DC Analog Module is an optional input device to provide DC-coupled iso-
lation and scaling for four independent dc or ac voltage or current channels.
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Appendix L DC Input Module

DC Analog Module Physical Dimensions

£

6.77"
171.9

T

(2.65") 67.2

Model: 401016
SIN:

Power Technologies Ltd

TESLA Disturbance Recorder

DC 4 Channel Isolated Input Module

é Max: Low Range: 350Vdc / 250Vac continuous
“ High Range: 1000Vdc / 700Vac continuous

(4.45" 112.8

Figure L.2: 401016 DC Input Module Model
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Appendix L DC Input Module

Input and Range Configuration

Resistors mounted on each channels input connector set the channel's input
range. Up to three resistors are used, depending on the 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 are not in these tables, contact ERLPhase.

All resistors must be rated for ¥4 watt or more, unless otherwise specified. Un-
less otherwise noted, the Ry resistor 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 that has an input in excess of 50 V peak.

The resistor values specified are precision values as per the E48 standard series
of resistance values in a decade. See the section L.3 Input and Range Config-
uration for the full table of standard values. It is possible to use other available
values, although range and resolution may be compromised. Always select Ryy
of equal or greater value to that shown, and select Rgg of equal or lesser value
to that shown.

The Vishay CCF-2 series resistors in +1% precision, or equivalent, are recom-
mended for this application. These metal film flameproof resistors 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 L DC Input Module

DC Voltage Input

Full Scal Shunt Input Feedback Input
u(V d(::? e Resistance Resistance Resistance Impedance
Rsh (Q) RN (©) Reg (Q) (Q *£10%)
Low Range +0.1 3320 open 10 kQ
0.1V to 200 V dc FS
+0.2 0Q 422 kQ 10 kQ
oo +05 0Q 100 kQ 10 kQ
O ) +1 0Q 40.2 kQ 10 kQ
Hﬂ P_:,EB HHHY +2 0Q 13.3kQ 10 kQ
t5 1.40 kQ 0Q 11 kQ
o +10 13.3kQ 0Q 22 kQ
- Rn R
Inpu IN FB +20 38.3 kQ 0Q 47 kQ
+25 51.1 kQ 0Q 60 kQ
+ 50 121 kQ 0Q 120 kQ
+100 287 kQ 12 W 0Q 240 kQ
+150 511 kQ1W 0Q 350 kQ
+ 200 825kQ 1 W 0Q 450 kQ
High Range + 350 0Q 10.0 kQ 1.5 MQ
350 Vto 880 Vdc FS
+ 500 0Q 3.48 kQ 1.5 MQ
oo + 880 1 MQ 2W 0Q 2 MQ
@ @
HIH AT AR
AN/ I MNC/
¢ +
Input RN Rrs
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Appendix L DC Input Module

AC Voltage Input

Full Scal Shunt Input Feedback Input
?V rr:sa)e Resistance Resistance Resistance Impedance
RsH (Q) RN (©) Reg (Q) (Q £10%)
Low Range 0.1 0Q 1.00 MQ 10kQ
0.1 Vto 150 Vrms FS
0.2 0Q 237 kQ 10kQ
oo e s> 0.5 0Q 64.9 kQ 10kQ
@ @ 1 00 23.7kQ 10k Q
HB P_:,EB T P 2 0Q 6.19 kQ 10kQ
5 6.19 kQ 0Q 16kQ
o 10 23.7 kQ 0Q 33kQ
v R R
Input IN FB 20 59.0 kQ 0Q 66 kQ
50 178 kQ 12 W 0Q 160 k Q
100 464 kQ1W 0Q 320k Q
150 909 kQ 2 W 0Q 490k Q
(for 69 V)
High Range 200 0Q 15.4 kQ 1.5MQ
200 V to 600 V rms FS
250 0Q 9.53 kQ 1.5MQ
(for 120 V)
CO00009909 500 121 kQ 00 1.6 MQ
O D | (for 240 V)
HB P_:,EB i i 600 750 kQ 1 W 0Q 1.9MQ
¢ v,
Input RN Rrs
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Appendix L DC Input Module

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 kQ 0.2
SISISISISlIS Il L)
5 100 Q 0Q 100 kQ 0.5
o @
HH A HH 10 100 Q 00 40.2 kQ 1.0
' NC“/
17 20 100 00 13.3 kQ 2.0
o 25 100 Q 0Q 8.25 kQ 25
input RsH RN Res (for 4-20 mA)
OR 50 100 0Q 100 kQ 0.5
SISISISISISISISISIS) 100 10 3320 Open 0.1
@ O
200 10 0Q 422 kQ 0.2
HH HHEHFHHE
\'NC/ ' NC A
500 1Q12W 0Q 100 kQ 0.5
Egernal RN Reg
Current -
External shunt with value of Rgy may be used as shown instead of Rg on the termi-
nal block.
AC Current Input
(with External Shunt)
Fu\lll Scale Shunt Input Feedback Input
o(ut::tsg § Resistance Resistance Resistance Impedance
+109
shunt Rsh (©) Rin () Reg (Q) (Q£10%)
0.1Vto1VrmsFS 0.1 0Q 1.00 MQ 10 kQ
0.2 0Q 237 kQ 10 kQ
oo u
0.5 0Q 64.9 kQ 10 kQ
0 O
1.0 0Q 23.7kQ 10 kQ
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Appendix L DC Input Module

Standard Series of Values in a Decade

The following tables show the standard values of resistance available in a de-
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 to 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 E192 series.

The values are not linear, but are instead approximately equal percentages
apart from each other. Each value is related to the next by a ratio of approxi-
mately the Nth root of 10, where “N” is the series number (3 to 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
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Appendix L DC Input Module

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

107 107 191 191 340 340 604 604

109 193 344 612

110 110 110 196 196 196 348 348 348 619 619 619
111 198 352 626

113 113 200 200 357 357 634 634

114 203 361 642

115 115 115 205 205 205 365 365 365 649 649 649
117 208 370 657

118 118 210 210 374 374 665 665

120 213 379 675

121 121 121 215 215 215 383 383 383 681 681 681
123 218 388 690

124 124 221 221 392 392 698 698

126 223 397 706

127 127 127 226 226 226 402 402 402 715 715 715
129 229 407 723

130 130 232 232 412 412 732 732

132 234 417 741

133 133 133 237 2317 237 422 422 422 750 750 750
135 240 427 759

137 137 243 243 432 432 768 768

138 246 437 777

140 140 140 249 249 249 442 442 442 787 787 787
142 252 448 796

143 143 255 255 453 453 806 806

145 258 459 816

147 147 147 261 261 261 464 464 464 825 825 825
149 264 470 835

150 150 267 267 475 475 845 845

152 271 481 856

154 154 154 274 274 274 487 487 487 866 866 866
156 2717 493 876

158 158 280 280 499 499 887 887

160 284 505 898

162 162 162 287 287 287 511 511 511 909 909 909
164 291 517 920

165 165 294 294 523 523 931 931

167 298 530 942

169 169 169 301 301 301 536 536 536 953 953 953
172 305 542 965

174 174 309 309 549 549 976 976

176 312 556 988

Release Date: 2008 February 08 TESLA User Manual 2000 Appendix L-9







Appendix M AC Low Voltage Input Module
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TESLA Recorder

4 Channel Isolated Low \oltage Input Module
Norrinal: 4V rms

Ratio (1k load): 4V rms : 0.87 Vs

& Mex: 12 V rms continuous, 15V s for 10 seconds

Figure M.1: 401022 AC Low Voltage Input Module
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Appendix N TESLA Portable Wiring

Connections

II__'.: To Analog Modules or Split Core CTs
|

( :i Low Voltage Analog Module Inputs (+2.5 V @ 1 kW)
O—:0.0....OOOOO.....
o' 00000000 000000

External Inputs (48 — 250 Vdc) Jumpers

v

[
+
= [
Wetting
TESLA Portable Zopply
Disturbance Recorder
Model 2000/P
. J
- - - ----- N A T T T
+ _I_ l

I Hi I

Iy Hi L o L = — |

ot = o L+ 125 Vdc I

Remot: R t Hi
: Dy’ Wet (‘) Lo O :
Contacts Contacts
| |
I Test Connections I

Figure N.1: TESLA Portable 2000/P Simplified Wiring Connections

Figure N.1: TESLA Portable 2000/P Simplified Wiring Connections on page
1 shows how to connect the analog input devices, as well as Dry and Wet con-
tacts. Note how the “Wetted” contact signal on one part of the signal (+/-125
Vdc) shows the Hi or Lo signal. On the “Dry” contact note how the voltage sig-
nal appears on the digital inputs. The recorder is protected from “mixing up”
the 48 Vdc Wetting 48 Supply to the external voltage supply (48 to 250 volts).
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Index

Index

A
absolute time 21
AC 3 Channel isolated voltage input
module 1
AC 4 Channel isolated current input
module 2
AC current input module 2
AC Scaling 11
Actions 29
active trace information 19
add 11
add analog graph 14
add digital graph 15
Alarm contacts 3
Analog input 3, 8
calibration 10
channels 1
Analog input isolation modules 1, 2,
1,2, 1

C
calculate derived channels now 26
calculated channels 71
Calibration
analog input 10
change scale (Y axis) 25
change trace color 18
Channel groups 6
Channel naming 8
channel tool-tip 34
Channel types and triggers 3
external inputs 3
fault locators 5
frequency 5
impedance 5
logics 5
power factor 5
sequence 4
summation 4
Watts/Vars 4
Channel view 5, 7
Chatter limits 33
Clamp-on CT 2
Communication ports 4
settings 3
COMTRADE import 77
Configuation
planning 6
Configuration files
channel view 5
element view 5

main branches 3
managing 1
navigating 2
older firmware versions 1
saved configurations 2
working with IED’s present configu-
ration 1
Configuring
Windows 95/98 setup 2
Windows NT 4.0 setup 4
Control panel
control tabs 5
features 2
navigating 5
status bar 5
working area 5
copy to clipboard 12
copy trace 16
copy trace data to clipboard 18
cross hair 20

D

DC module 2

DC Scaling 11

delete 9, 11

delete all traces 18

delete graph 15

delete trace 17

Dial-up Network Connections (DUN)
APT_MODEM Dial-Up 16, 19
APT_SERIAL Dial-Up 13

DNP 15, 34, 1

Duration recording 6

E

Edge recording 5

Element view 5
adding an element 7, 8
external input channels 11
fault locator channels 26
frequency channels 23
impedance channels 19
logic channels 24
power factor channels 27
sequence component channels 17
summation channel 14
Watts/Vars channels 21

Error handling 1, 3

Event log 14, 1

Event messages 1

Event priority 30

exit 10

Export
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Index

COMTRADE 1, 3

Excel (CSV)1,7

launch 2

PTI1,5
export 9
exporting channel data 73
exporting views 72
extend print range 28
External input 3, 11, 13, 3

F

Failure modes 4
Fault locator 5, 26
file menus 6
Frequency 5

front view 4
fundamental RMS 21

G

Glossary 1

Graph 2

graph 34
adding 34
adding channels 34
copy to clipboard 72
keyboard functions 37
panning 37
save as meta file 72
time alignment 65
zooming 35

graph menus 14

Grounding 6, 4

H

Hardware description 1
harmonics 21

help menus 30

|
Identification 2
Impedance 5, 19
import 10
Installation

null modem 5

software 3

TESLA Control Panel 1
IRIG-B time signal 4

L
Launch RecordGraph
from TESLA Control Panel 1
from Windows Explorer 3
line 13
lock markers 28
Logic channels 5, 24

M
Maintenance menu 4

markers 19, 20, 21, 64
measure
absolute time 66
fundamental RMS 67
harmonics 69
markers 64
primary 64
secondary 64
symmetrical components 70
true RMS 68
measure menus 19
measurements 64
Mechanical drawing 1
menus 5
Meter groups 30
Metering 14, 7
Modbus 15, 33, 2, 1
move 16

N

Navigating in TESLA Control Panel 5
Notify 10

Null modem 3

0]
Offline 3
Operation

offline 4

online 4
options menus 26

P
Password
protection 13
setting 13
paste ttrace 17
Phase angle metering 6
Physical mounting 1
Power supply 6, 1
primary 20, 64
print 7
print all 8
print direct 8
print options 79
print preview 9
Printing 34
configuration 33
MODBUS address list 33
Priority 30

R

readouts 64

rear view 4

Record lists 1
Record priority 30
record summary 75
Recorder features 1
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Recorder workspace 1
adding/editing 2
current IED 2
selecting 1

RecordGraph
components 4
graphs 34
menus 5
tool bar buttons 30

Recording
duration 5, 6, 7
edge 5,7
high speed 7
low speed 7
settings 5
trends 7

Records 14

rename tab 11

reset zoom 24

S
Sag/Swell 3, 11, 12, 29
save as metafile 12
save template 6, 7, 8, 9
save template as 6
scale menus 22
secondary 21, 64
Selecting workspace 1
Sequence 4, 17
set graphs per page 14
set phase colors 29
set precision 29
Settings version 4
Setup utilities 1
show channel list 13
show grid 26
show legends 27
show record summary 10
show trigger marker 27
show X axis ticks 26
Split-Core CT 2
Starting TESLA Control Panel 31
Startup sequence 2
Summation 4, 14
System requirements
hardware 1
operating system 1

T
template manager 7
templates 56
create new 58
default 57
manager 59
managing 58
menus 59

multiple IED 61
single IED 60
tool tip 60
Time
manual set 10
time alignment 21, 65
titles 12
graph 63
view 62
tool bar 13
tool bar buttons 30
Trend listing, transfer and manage-
ment 3
Trends
configuration 31
display 3
settings 7, 14
Triggers 27, 28
external input 29
high and low magnitude 28
impedance 29
positive and negative rate of change

28

single harmonic 28
THD triggers 28

true RMS 21

U

undo zoom 24

Utilities 14
communication port settings 3
password protection 11
recording settings 5
unit identification 2

\%

view 32
adding 32
deleting 32
exporting 72
harmonic 42
impedance 43
overlay 40
renaming 33
symcom 41
timeline 39
trend 55

view menus 11

w

Watts/Vars 4, 21

Z

zoom 35, 36

zoom X axis - 22
zoom X axis + 22
zoom Y axis - 23
zoom Y axis + 23
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Software Installation Instructions

The CD-ROM contains software and the User Manual for TESLA Disturbance
Fault Recorder.

Software is installed directly from the CD-ROM to a Windows PC.
The CD-ROM contains the following:

» TESLA Control Panel: interface software

* TESLA Firmware: Firmware and installation instructions

* TESLA User Manual: TESLA manual in PDF format

Access the CD-ROM  Insert the CD-ROM in your drive; the CD-ROM should open automatically. If
the it does not, go to Windows Explorer and find the CD-ROM (usually on D
drive). Open the TESLA.exe file to launch the CD-ROM.

Installation of TESLA Control Panel software requires that your Win-
dows system be properly configured. For details see “TESLA Control
Panel Setup” on page 2-1.

To view the TESLA User Manual you must have Adobe Acrobat on your com-
puter. If you need a copy, download a copy by clicking on Download Adobe
Acrobat.
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