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How to Create a TESLA Cooperative Group

This application note describes the core procedure and settings required to establish a cooperative group of two
TESLA 4000 recorders with cybersecurity on a network. Its application can be extended to a cooperative group
of up to four recorders. Detailed information about configuration and operation of a Cooperative Group is
provided in the TESLA 4000 manual.

This application note purposefully avoids duplication of information found in the manuals. Please refer to
manuals for all instructions regarding basic settings, and the retrieval, manipulation and interpretation of record
files.

TESLA Recorder Pre-Requisites

1. Each TESLA considered for cooperative group must be the same type. TESLA 3000 and TESLA 4000
recorders may not be combined in the same cooperative group.

2. Cooperative group exclusively uses Port 401 to establish inter-IED communication. Ensure that the
recorder is set up properly to communicate over Port 401 before configuring the cooperative group.

3. Cooperative group recorders must be synchronized from a common external IRIG-B time source and
must be present. SNTP time source is not recommended.

4. Configure elements and parameters to be displayed on the records.

Standard Configuration Parameters for the TESLA Unit

Configure each cooperative TESLA unit as a stand-alone independent device, including channels and triggers.

Cooperative mode operation requires key settings to be consistent on all recorders in a cooperative group. The
following is a list of the critical settings that need to be identical for all cooperative units:

1. Time Control Settings (Main Menu>Time)
UTC offset to be displayed in logs, screens and records
Incoming IRIG-B Time Signal Properties
Recorder Time Zone

2. Records Configuration Settings (Main Menu>Records>Records Config)
Trigger Mode
Pre-Trigger Mode
Normal Record Mode
Maximum Record Length

3. TESLA Device Configuration (Settings Edit>ldentification)
Sample Rate
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It is wise to include the cooperative group or substation name in each defined TESLA name to make tracking
and future associations easier. Include additional useful information in the comments field.

For this example, we’ll use one TESLA 4000-36 recorder and one TESLA 4000-18 recorder. They were created
and defined for use in the Winnipeg Substation. The ID screen definitions for the two units are shown in Figure 1.

The location of recordings and configuration data is user selectable.

Edit [ED ... hed Edit [ED ... X
IED Definition IED Definition
IED Name: | Line 1 - 345KV | IED Name: | Line 2 - 345KV |
Comments: | Cooperative Master Comments: ‘ Cooperative Member
Location: | Winnipeg Substation | Location: ‘ Winnipeg Substation |
IED Serial Number: | TESLA-4000-090508-03 | IED Serial Number: ‘ TESLA-4000-161121-04 |
Model: | TESLA - Modet | TESLA v|
Cnnﬁguraﬁnn:| TESLA 3000/4000 - 35 Channels -~ | CDnﬁguratiDn:‘ TESLA 300044000 - 18 Channels |
PHU Module: PMU Module:
Communication Communication
() Direct Serial Link Serial Link: COM4: ERLPhase Null Modem (O Direct Serial Link Serial Link: COM4: ERL Phase Nul Modem
Baud Rate: | 38400 Baud Rate: | 32400
O Modem Link Modem:  No Modems Available O Modem Link Modem: | No Modems Available
Phone Number: Phone Number:
(®) Network Link (®) First IP Address (Port 401) 182 . 168 . 103 . 16 (®) Network Link (®) First IP Address (Port 401) 192 . 168 . 103 . 26
(O second IPAddress (Port 402) 192 . 168 . 10 . 2 (O second P Address (Port 402) 192 . 188 . 10 . 2
[Juse 50CKSS Proxy [J use SOCKSS Proxy
Part Mumber: | g Port Mumber: | g
(C) Connect Through IED: | | (O Connect Through IED:
Add New Modem/Serial Link Get Information From TESLA Add New Modem/Serial Link Get Information From TESLA
Folder placement Folder placement
Recordings Folder: | CWinnipeg Substation\Line 1\Records | Browse ... Recordings Folder: | C:\Winnipeg SubstationiLing 2 - 345K\V\Records | Browse ...
Configs Folder: | C:Winnipeg SubstationLine 1\Configs | Browse ... Configs Folder: | C:Winnipeg SubstationiLine 2 - 345KViConfigs | Browse ...
Save IED definition Cancel Save IED definition Cancel

Figure 1 — Winnipeg Substation TESLA Units
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TESLA Master Unit Configuration

One unit in a cooperative group needs to be designated as the Master Unit. The Master Unit is the primary
interface between the cooperative group’s units and TESLA Control Panel. In addition to its normal recording
role, the Master Unit:

Maintains the list of group recordings

Provides the information needed by TESLA Control Panel to combine records
Provides IP address information about the other group members

Acts as the communication gateway for remote access

e

The settings for the defined Master Unit differ slightly from the standard group units as follows:

1. The IED comment should indicate that the unit is a Master Unit. See “Winnipeg SS Linel” in Figure 1.
2. The communication selection must agree with the type of communications that will be used for remote
access to the Master Unit.

TESLA Pseudo Cooperative Group IED Configuration Parameters

Within TESLA Control Panel, a special Cooperative Group IED is created to work with the cooperative recording
group’s units. When the Cooperative Group Virtual IED is selected, TESLA Control Panel functions are applied
to the group of recorders, rather than to an individual one.

From the TESLA Control Panel Main Menu, select “Add New” in the same manner as for a new TESLA
definition. Define the folder location for the Recordings and Configurations. Open the drop-down “Configuration”
menu and choose “TESLA 4000 — Cooperative Mode”. Define names and comments that clearly associate the
Virtual IED with the cooperative group and its location. Leave the IP Address field blank.

Select the “Connect Through IED” button and select the TESLA IED from the drop down box (that will be the
Master Unit), then select “Save IED definition”. See Figure 2.

www.erlphase.com



Edit IED ... et

IED Definition
[ED Name: | Winnipeg Coop |

Comments: | Cooperative Master

Location: | Winnipeg Substation |

[ED Serial Number: | |

SLA 4000 - Cooperative Modei E¥3

Model: | TESLA ~ TESLA 2000 - 18 Channels
TESLA 2000 - 35 Channels

TESLA 30004000 - 12 Channels
TESLA 300044000 - 36 Channels
TESLA 3000 - Cooperative Mode
TESLA 4000 - Cooperative Mode

Communication

Direct Serial Link Serial Link: | COM4: ERLPhase Null Modem L
Baud Rate: 32200 ot
Modem Link Modem: No Modems Available w

Phone Mumber:

Metwork Link First IP Address (Port 401} | : : : |

Second IP Address (Port 4[!2}| . . . |

Uze SOCKSS Proxy

server |P: | . . . |

Fort Mumber: | g

{®) Connect Through [ED: Line 1 - 345K\ “

| Add New Modem/Serial Link | Get Information From TESLA

Folder placement
Recordings Folder: | C:\Winnipeg Substation\Winnipeg Coop\Records | | Browse ..

CAWinnipeg SubstationWWinnipeg Coop\Configs Browse ..

Configs Folder:

[ save ED definiion | | Cancel |

Figure 2 — Cooperative Group IED
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Once the Cooperative Group IED is created, all of the cooperative group units need to be added to the defined
cooperative group. This is done on the Cooperative Mode Setup screen, and requires that all group units be
powered on and connected to the network. To access the Cooperative Mode Setup screen while in TESLA
Control Panel, select the Cooperative Group IED from the IED list on the Main Menu tab and click on Connect.
See Figure 3.

%TESLACDHU’U‘PEHE"[MEIH Menu] — O x
File Help
Records Name Location Mode! Configuration

Tesla61850 TESLA TESLA 3000/4000 - 36 Channels.
10 Expansion 10 Expansion Standard

Tesla- 112 TESLA TESLA 3000/4000 - 18 Channels
TESLA-4000-080808-04 TESLA TESLA 3000/4000 - 38 Channels.
TESLA-4000-110201-02 TESLA TESLA 3000/4000 - 36 Channels
TESLA- 111 TESLA TESLA 3000/4000 - 36 Channels.
10 Expansion - Floor 10 Expansion Standard

APT-0OCZC OCOTILLO TESLA 4003 TESLA 4003 - 36 Channels
Lumbertont TESLA TESLA 300044000 - 36 Channels
Lumberton 2 TESLA TESLA 3000/4000 - 36 Channels.
Tesla- FPL TESLA TESLA 300044000 - 36 Channels
serviceTESLA 2000 CS TESLA TESLA 2000 - 36 Channels

NTW TESLA TESLA 3000/4000 - 36 Channels
NRG TESLA TESLA 3000/4000 - 36 Channels
'Winnipeg Coop Winnipeg Substation TESLA 4000 - Cooperative Mode
Line 1 - 345KV Winnipeg Substation TESLA TESLA 3000/4000 - 35 Channels
Line 2 - 345KV Winnipeg Substation TESLA TESLA 3000/4000 - 36 Channels

‘ Exit

Main Menu

[TESLA Control Panel v3.0 Current IED: Winnipeg Coop Not Connected

Figure 3 — TESLA IED List

You will be prompted for the login information. User must have either “Engineer” or “Update” roles in order to
configure and save the Cooperative Mode setup. You may login with the username:

Username: service
Password: Service@2015

Once connected, the online window and Main Menu will appear. Note: unlike a standard connection with a
TESLA unit, “Records” and “Coop” are the only options that appear. See Figure 4.

Select “Coop”.
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% TESLA Control Panel - [Main Menu] - O x>
File Help
rds Name Location Model Configuration
Coop

Teslag1850 TESLA TESLA 300044000 - 38 Channels

I0 Expansion 10 Expansion Standard

Tesla - 112 TESLA TESLA 300044000 - 18 Channels

TESLA-4000-090808-04 TESLA TESLA 300044000 - 38 Channels

TESLA-4000-110201-02 TESLA TESLA 3000/4000 - 36 Channels

TESLA- 111 TESLA TESLA 300044000 - 36 Channels

10 Expansion - Floor I0 Expansion Standard

APT-0CZC OCOTILLO TESLA 4003 TESLA 4003 - 36 Channels

Lumbertont TESLA 3000/4000 - 38 Channels

Lumberton 2 TESLA 3000/4000 - 36 Channels

Tesla - FPL TESLA 3000/4000 - 36 Channels

=erviceTESLA 2000 C5 TESLA 2000 - 38 Channels.

NTW TESLA 3000/4000 - 36 Channels

NRG TESLA 3000/4000 - 36 Channels

Line 1 - 345KV Winnipeg Substation TESLA 3000/4000 - 36 Channels

Line 2 - 345KV Winnipeg Substation TESLA 3000/4000 - 18 Channels

Edit Add New Delete
|
Main Menu
TESLA Control Panel v3.0 Current IED: Winnipeg Coop Connected

Figure 4 — Coop IED Main Menu

The “Cooperative Mode Setup” screen will appear and try to connect to the Master and the other members in

the cooperative group. See Figure 5.

4, TESLA Control Panel - [Coop] — [m} #
File Help
Cooperative Mode Setup ~
WEE=ErEielE Member 1 Member 2 Member 3 Member 4
Member 1 (Connect Through - Gateway/Master)
[JEnable | Line 1- 345KV = Get Status »=» waiting waiting
Wember 1 Account Name: Wember 1 Password,
Member 2
[ Enable Get Status »=» walting. walting wating
[Juse wember 1 account Password: Coop Setup, Please wait...
| | | ‘Getting COOP group configuration from
Gateway/Master IED and all members status...
Member 3
|:| Enable Get Status === TECKINg. T THECkNg. T checking...
[Juse Member 1 account Password:
Member 4
[JEnable Get Stalus »>> checking checking. checking...
[Juse Member 1 account Password:
I 1 ¥
| o
Main Menu I
TESLA Control Panel v3.0 Current [ED: Winnipeg Coop Connected

Figure 5 — Initial Cooperative Mode Setup
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Once the communication check is completed, assign the other members that will be part of the cooperative
group from the pulldown list. See Figure 6.

4, TESLA Control Panel - [Caopl - ] X
File Help
Cooperative Mode Setup ~
S rEnrenEliE Member 1 Member 2 Member 3 Member 4

Member 1 (Connect Through - Gateway/Master)

Enable Line 1 - 345KV Get Status »=> unknown unknown
Member 1 Account Name: Member 1 Password:
‘ coop sressmsen |

Member 2

Enable Line 2 - 345KV Get Status »=> unknown unknown
192.168.1.4 Paceword:
APT-0C2C
Line 3 - 345K

Wember 3 | ymberton 2

[C]Enable Lumberton1 Get Status »=> unknown unknown unknown
NRG
NTW Password:
Tesa. 7oL L
Tesla - FPL
TESLA-£000-090%08-04

Member 4 | TESLA-4000-110201-02
Teslag1850

[C]Enable .e,s.a.w...-' Get Status ==> not connected not connected not connected
—.

Figure 6 — Member Selection

Enable the member(s) that will be used in the cooperative group. Verify “Enable Cooperative Mode” is active.

See Figure 7.
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4%, TESLA Control Panel - [Coop] - | 4
File Help

Cooperative Mode Setup A
Enable Cooperative Mode I

Member 1 Member 2 Member 3 Member 4

Member 1 (Connect Through - Gateway/Master)

Enable Line 1 - 345KV Get Status === unknown unknown

Member 1 Account Name: Member 1 Password:

| coop |

Member 2

I Enablﬂ I Line 2 - 345K\ e I Get Status === connected from unknown

Use Member 1 account Password:

| coop | sssssnsss |
Member 3
[JEnable Line 2 - 345K\ ~ Get Status === unknown connected from unknown
Use Member 1 account Password:
| coop | sssssnsss
Member 4
[Enable 192.168.1.4 ~ Get Status === not connected not connected not connected
Use Member 1 account Password:
| coop | sssssnsss

For a COOP group to work, the following pre-conditions must be met:
*Each COOP group member must have an account with the specified name and password created first.
*The account must have the COOPGROUP role assigned to it.
* For optimal performance, do not combine the COOPGROUP Role with other roles for the specified account.

|
Main Menu Coop

TESLA Control Panel v3.0 Current [ED: Winnipeg Coop Connected

Figure 7 — Cooperative Mode Setup

There is a 75 second delay for all members to save their changes and activate or deactivate. See Figure 8.

Coop 5aving Changes, please wait...

Must watt a full 75 seconds for all members to save
their changes and activate or deactivate

Figure 8 — Coop Saving Changes

To remove or modify a member within the cooperative group, unselect the member (break the cooperative
group) and select “Save”. Now select the new member and select “Save” to create the new cooperative group.

Note: This member list determines the order in which the records are combined. The member number shown
will be appended onto each digital and analog channel in the combined record, to identify which unit it came
from.
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TESLA Control Panel will attempt to connect to each unit to provide member IP addresses and to enable cross-
triggering. Progress status information will be displayed as each member unit is connected and updated. When
the status of each member is displayed as “connected”, the communication between the Master and Member(s)
has successfully been established. See Figure 9.

On completion, select “Close”. Cooperative record group configuration is now complete and cross-triggering,
record collection and combining of member records are now enabled.

%, TESLA Control Panel - [Coop] - O x
File Help

Cooperative Mode Setup ~

ErErEErre e Member 1 Member 2 Wember 3 Member 4

Member 1 (Connect Threugh - Gateway/Master)

Enable Line 1 - 345KV Get Status === unknown unknown

Member 1 Account Name: hember 1 Password

‘ coop [ ——— |

Wember 2
Enable  Line 2 - 345KV " Get Status == [ comnectea | unknown unknow,
Use Wember 1 account Password:

‘ coop

4

Wember 3
[]Enable 192.168.1.3 ~ Get Status >=> not connected not connected not connected
Use Member 1 account Password:

‘ coop

Member 4
[JEnable 192.168.1.4 w Get Status === not connected not connected not connected

Use Member 1 account Password:

‘ coop | | sssssssss

For a COOP group to work, the following pre-condtions must be met:
*Each COOP group member must have an account with the specified name and password created first.
* The account must have the COOPGROUP role assigned to it.
* For optimal performance, do not combine the COOPGROUP Role with other roles for the specified account.

Close

w
.

Main Menu Coop

[TESLA Control Panel v3.0 Current [ED: Winnipeg Coop Connected

Figure 9 — Cooperative Group Established

If this process fails, check the unit’s IED definition for errors, and check for a proper network connection to all
units. You can also try to modify the Cooperative Mode Setup by enabling or disabling members and select
“Save”.

Note: A quick communication integrity test can be performed prior to attempting the cooperative mode setup by
simply connecting to each unit from Control Panel.

The integrity of the cooperative group is constantly verified by the Cooperative Mode Master. If a member of the
cooperative group is removed from service and is not replaced, make sure that unit is also removed from the
cooperative group configuration.

The successful operation of the cooperative group depends on stable communication between the members

and on a reliable IRIG-B signal. If either communication or IRIG-B is interrupted, the performance of the
cooperative group will be affected.
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TESLA Cooperative Group Records Viewing

To verify the operation of the cooperative group, manually trigger a record. Access the records by logging into
the Cooperative Mode IED and selecting “Records”. See Figure 10.

8, TESLA Control Panel - [Main Menu] — O x
File Help
Name Location Model Configuration
.. Coop

Teslag1850 TESLA TESLA 300044000 - 36 Channels

10 Expansion 10 Expansion Standard

Tesla - 112 TESLA TESLA 3000/4000 - 18 Channels

TESLA-4000-090508-04 TESLA TESLA 3000/4000 - 38 Channels

TESLA-4000-110201-02 TESLA TESLA 3000/4000 - 38 Channels

TESLA- 111 TESLA TESLA 300044000 - 36 Channels

10 Expansion - Floor 10 Expansion Standard

APT-0C2C OCOTILLO TESLA 4003 TESLA 4003 - 36 Channels

Lumberton1 TESLA TESLA 3000/4000 - 38 Channels

Lumberton 2 TESLA TESLA 3000/4000 - 38 Channels

Tesla - FPL TESLA TESLA 300044000 - 36 Channels

serviceTESLA 2000 CS TESLA TESLA 2000 - 36 Channels

NTW TESLA TESLA 3000/4000 - 36 Channels

NRG TESLA TESLA 3000/4000 - 38 Channels

Line 1 - 345KV Winnipeg Substation TESLA TESLA 3000/4000 - 356 Channels

Line 2 - 345KV Winnipeg Substation TESLA TESLA 3000/4000 - 18 Channels

‘Winnipeg Coop ‘Winnipeg Substation TESLA 4000 - Cooperative Mode

Edit Add New Delete
Exit
Main Menu Records
TESLA Control Panel 3.0 Current I[ED: Winnipeg Coop

Figure 10 — Main Menu Records

In the Records menu, select “Trigger Fault” to create a manual trigger. By performing this action, it will trigger all

the TESLASs in the Cooperative Mode. See Figure 11.
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% TESLA Control Panel - [Records] n - -

File View Tools Help

Record Summary

Record Fitter Get Remote Summaries Record Hame:

Latest 25 Records bt Get Remote Events Record Type:

Record Version: Record Priority:
[JAutopoll ] Autoprint S y

Records from Winnipeg Coop Graph Trigger Time (UTC):
Events (UTC}

Get from IED

Get and Delete
from IEDY

Save As
Export

Convert Filename
to IEEE C37.232

Delete

Rename

ITr'igger Fault I| Tr'iggerSwing| | Trigger Both |

Main Menu Records I

TESLA Control Panel v3.0 Current IED: Winnipeg Coop

Figure 11 — Manual Trigger

Select the record and select “Graph”.
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% TESLA Control Panel - [Records] — O
File View Tools Help
"~
Record Summary
Record Fitter [] Get Remote Summaries Record Name: Line 1 - 345KV-2018-08-28 20:06:28.000 tIr
Latest?5Records | [ ] Get Remote Events Record Type: fault
[ Avtopall [ Autoprint Record Version 53 Record Priority: 0
—— St Unit ID: Line 1- 345KV
Records from Winnipeg Coop I Graph I Trigger Time (UTC):  Tue Aug 28 2018 20:06:28.000
= 2018-08-28 Events (UTC+00:00)
= 0On IED Get from ED <Gombined t F all ti b ilabl 1
. _ 201808 w ombined events of a cooperative members are available only
PV neh L V201 Iz Get and Delete after successful retrieval of records and record combining process>
from [ED
SaveAs
Export
Convert Filename
to IEEE C37.232
Delete
Rename
Refresh
_ _ W
Trigger Swing Trigger Both Close
Main Menu Records
TESLA Control Panel v3.0 Current [ED: Winnipeg Coop

Figure 12 — Retrieve Record

When opening the graph, records will be retrieved from each member of the cooperative group. In this case, see
Member 1 (Figure 13) and Member 2 (Figure 14) records being retrieved.

8, TESLA Control Panel - [Records] - u] x
File View Tools Help
Record Summary
Record Filter Get Remote Summaries Record Name: Line 1 - 345KV-2018-08-28 20-09:18.000.tir
Latest 25 Records [ cet Remote Events. Record Type: fault
T = — Record Version 53 Record Priority: 0
viope vioprn Unit Line 1- 345KV
Records from Winnipeg Coop Graph Trigger Time (UTC):  Tue Aug 28 2018 20:09:18.000
=~ 2018-08-28 Exante (1
E--OnlED Retrievin d from I q
g record from Master recorder (cooperative member1)
P Line 1-345Kv-2018-081 CWEEIEHG Cy
d combining process>
2018-08-28 20.09. 18 .000F 1. tr
Cancel Transfer
to IEEE C37.232
Delete
Rename
Refresh
B v
Close
Main Menu Records
TESLA Control Panel v3.0 Current [ED: Winnipeg Cocp Deleted 1 remote records

Figure 13 — Member 1 Record Retrieval
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) TESLA Control Panel - [Records] O e
File View Tools Help
”
Record Summary
Record Filter |Get Remole Summaries Record Name: Line 1 - 345KV-2018-08-28 20-09-18_000 tir
Latest 25 Records ] Get Remote Events Record Type: fault
[ = — Record Version 53 Record Priority: 0
ope Hroprm Unito: Line 1- 345KV
Records from Winnipeg Coop Graph Trigger Time (UTC):  Tue Aug 28 2018 20-09:18.000
£ 20180828 Eusnts (UTCa0000L
£-On [ED ievi ; -
R [P — Retrieving record from cooperative member 2 available only
Local d combining process>
SBBSABEE00042
Cancel Transfer
to [EEE €37.232
Delete
Rename
Refresh
B B v
Close
Main Menu Records
TESLA Control Panel v3.0 Current IED: Winnipeg Coop Deleted 1 remote records

Figure 14 — Member 2 Record Retrieval

Once the data has been retrieved, the Events screen displays the cooperative group record activity. See Figure
15 and note that in this case a manual trigger also created a group trigger.

% TESLA Control Panel - [Records]

File View Tools Help

Record Fitter Get Remote Summaries

Record Summary

Record Name: 2018-08-28 20.09.18 .000F1.1ir

Latest 25 Records | [] Get Remote Events Record Type: fault
[ autopol [ Aut t Record Version: 53 Record Priority: 1]
Hopo e UnitiD: Line 1- 345KV
Records from Winnipeg Coop Graph Trigger Time (UTC):  Tue Aug 28 2018 20:09:18.000
& 20180828 Events (UTC+00:00)
- T st §1: 2018-08-28 28:89:18.886 —- 1:Hanual tri
H a - n H - - H H - - sHManua rigger
i Lof; Line 12 SR 86 28 0818 Get and Delets jp2: 2618-88-28 20:09:18.888 —— 2:Group trigger
from [ED
-~z 2018-08-28 20.09.18 .000F1
Save As
Export

Convert Filename
to IEEE C37 232

Delete

Rename

Refresh

Trigger Fault | Trigger Swing Trigger Both

Close

Main Menu

Coop Records

TESLA Control Panel v3.0

Current [ED: Winnipeg Coop

Figure 15 — Record Event
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RecordGraph Viewing

Now view the contents from the cooperative group. Line 1 was configured as the Master and Line 2 was
configured as a Member. Here the record data from the cooperative group has been appended into one record
and made available for the different view configurations inside RecordGraph.

Scale  Optians  Halp
<Defaut- S Mo T R o) B omm X & R RIS 38 T b e AL | . Ewoem -w -@ [EH| AR ED

30180828 20,0515 .000F 1 .U | 301808 28 20:05:18 000 — 1:Manual rgger

= iiLine 1.va.

= 1iLine 1.,

= Ailine 1.ve,

= 2iLine 2.

=2 Line 2vb.

=2ime2ve

Zianales o 1
2 Analeg inpn 18 ~

Figure 16 — Coop Mode Record — Analog Inputs Record

N\ RecardGraph = =] E3
File View Graph Measure Scale Options Help
o & 5 G | [<Defauks C R W b A Evar X R AEE W TR oA N+ - M . ¢ [ FE
— TiBaemal ot 33 & 2016-08-26 20.09.18 ODOF 1 .U | 2015-05-28 20,05, 16.000 — 1 Manual trigger
— 1Extemal Input 34
— 1Estemal Input 35
— 1:Extemal Input 36
1:Batemal inpat 37
1:Extomal Input 38
— 1:Extomal Input 39
— 1:Extemal Input 40
— 1Extemal knput 41
— 1Bxtemal Input 42
— TEemal Input 43
— TiEstemal Input 44
— TiEsemal Input 45
— TEsemal Inut 46
— 1iEsemal Inou 47

= liLine 1.ELBRKS - 520

1iline 1.ELBRKA - 52a

— 1:Extemal Inpit 58
— 1:Extemal Input. 59
—— 1:Extemal Input. 60

1:Estemal Input 61
—— TiExtemal Input. 62

= ZiLine 2.E1BRKY - 524

— 2:External Input. 11
— 2:Extermal Input. 12
— 2Extermal Input 13
— 2Extemal Input 14
— ZiExtemal Input 15 Ziline 2EIBRKE - 520
— ZExtemal Input 16

— ZiExtemal Input 17
— ZiEstemal Input. 18

2iExtemal Input 21 -
—— ZiExtemal Input. 22 Seconds En

— 2Btemel et 25 v [T A, yimetine |

Figure 17 — Coop Mode Record — Digital Inputs Record

The specifications and product information contained in this document are subject to change without notice.
In case of inconsistencies between documents, the version at www.erlphase.com will be considered correct. (D04465R01)
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