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Safety Information

Important Information

Please Note

Read these instructions carefully, and look at the equipment to become familiar
with the device before trying to install, operate, service, or maintain it. The
following special messages may appear throughout this documentation or on the
equipment to warn of potential hazards or to call attention to information that
clarifies or simplifies a procedure.

The addition of this symbol to a “Danger” or “Warning” safety label indicates that an
electrical hazard exists which will result in personal injury if the instructions are not
followed.

hazards. Obey all safety messages that follow this symbol to avoid possible injury or
death.

A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death or serious
injury.

2 This is the safety alert symbol. It is used to alert you to potential personal injury

A WARNING

WARNING indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

Electrical equipment should be installed, operated, serviced, and maintained only
by qualified personnel. No responsibility is assumed by Schneider Electric for any
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction
and operation of electrical equipment and its installation, and has received safety
training to recognize and avoid the hazards involved.

DOCAO0271EN-00
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About the Book

Document Scope

Validity Note

This user guide provides:

 instructions for configuring a TeSys™ island device within the Rockwell
Software® Studio 5000® environment.

» add-on instructions for TeSys island and is valid for use with Studio 5000
environment version 30.0 or greater.

« add-on instructions, referred to as function blocks for the Studio 5000
environment, control the Avatar and device modules of a TeSys island.

Library Compatibility: L5X files exported from SoMove software are compatible
with Studio 5000 major version 30 or higher. Refer to the Product Compatibility
and Downloads page on the Rockwell Automation website to verify that the PLC
firmware is compatible with the Studio 5000 version being used. As of the time of
publication, this information can be found at https://compatibility.
rockwellautomation.com.

This guide is valid for all TeSys island configurations. The availability of some
functions described in this guide depends on the communication protocol used
and the physical modules installed on the island.

For product compliance with environmental directives such as RoHS, REACH,
PEP, and EOLI, go to www.se.com/green-premium.

For technical characteristics of the physical modules described in this guide, go to
www.se.com.

The technical characteristics presented in this guide should be the same as those
that appear online. We may revise content over time to improve clarity and
accuracy. If you see a difference between the information contained in this guide
and online information, use the online information.

DOCA0271EN-00
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Related Documentation

and environmental impact information for the TeSys
island.

Document title Description Document number
TeSys island — System, Installation, and Operation Describes main functions, mechanical installation, DOCA0270EN
Guide wiring, commissioning of the TeSys island, and how to
operate and maintain TeSys island.
TeSys island — PROFINET and PROFIBUS — Quick Describes how to integrate the TeSys island and the DOCA0272EN
Start and Function Block Library Guide information of TeSys island library used in the
Siemens™ TIA Portal environment.
TeSys island — Functional Safety Guide Describes the Functional Safety features of TeSys 85361B1904
island.
TeSys island — Third Party Function Block Guide Contains the information needed to create function 85361B1905
blocks for third party hardware.
TeSys island — DTM Online Help Guide Describes how to install and use various functions of 85361B1907
TeSys island configuration software and how to
configure the parameters of TeSys island.
TeSys island — Product Environmental Profile Describes constituent materials, recyclability potential, | ENVPEP1904009

TeSys island — Product End of Life Instructions

Contains end of life instructions for the TeSys island.

ENVEOLI1904009

Voltage Interface Modules

interface modules and SIL' interface modules.

TeSys island — Instruction Sheet, Bus Coupler, Describes how to install the TeSys island Ethernet/IP MFR44097
TPRBCEIP bus coupler.

TeSys island — Instruction Sheet, Bus Coupler, Describes how to install the TeSys island PROFINET MFR44098
TPRBCPFN bus coupler.

TeSys island — Instruction Sheet, Bus Coupler, Describes how to install the TeSys island PROFIBUS GDE55148
TPRBCPFB DP bus coupler.

TeSys island — Instruction Sheet, Starters and Power Describes how to install size 1 and 2 TeSys island MFR77070
Interface Modules, Size 1 and 2 starters and power interface modules.

TeSys island — Instruction Sheet, Starters and Power Describes how to install size 3 TeSys island starters MFR77085
Interface Modules, Size 3 and power interface modules.

TeSys island — Instruction Sheet: Input/Output Describes how to install the TeSys island analog and MFR44099
Modules digital I/O modules.

TeSys island — Instruction Sheet: SIL Interface and Describes how to install the TeSys island voltage MFR44100

1.  Safety Integrity Level according to standard IEC 61508.
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Precautions

Read and understand the following precautions before performing any procedures
in this guide.

AADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

+ This equipment must only be installed and serviced by qualified electrical
personnel.

« Turn off all power supplying this equipment before working on or inside this
equipment.

+ Use only the specified voltage when operating this equipment and any
associated products.

« Always use a properly rated voltage sensing device to confirm power is off.
» Use appropriate interlocks where personnel and/or equipment hazards exist.

» Power line circuits must be wired and protected in compliance with local and
national regulatory requirements.

* Apply appropriate personal protective equipment (PPE) and follow safe
electrical work practices per NFPA 70E, NOM-029-STPS, or CSA Z462 or
local equivalent.

Failure to follow these instructions will result in death or serious injury.

AWARNING

UNINTENDED EQUIPMENT OPERATION

+ For complete instructions about functional safety, refer to the TeSys™ island
Functional Safety Guide, 85361B1904.

+ Do not disassemble, repair, or modify this equipment. There are no user
serviceable parts.

+ Install and operate this equipment in an enclosure appropriately rated for its
intended application environment.

« Each implementation of this equipment must be individually and thoroughly
tested for proper operation before being placed into service.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

WARNING: This product can expose you to chemicals including Antimony oxide (Antimony
A trioxide), which is known to the State of California to cause cancer. For more information go
to www.P65Warnings.ca.gov.
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Qualified Personnel

Intended Use

Only appropriately trained persons who are familiar with and understand the
content of this guide and all other related product documentation are authorized to
work on and with this product.

The qualified person must be able to detect possible hazards that may arise from
modifying parameter values and generally from mechanical, electrical, or
electronic equipment. The qualified person must be familiar with the standards,
provisions, and regulations for the prevention of industrial accidents, which they
must observe when designing and implementing the system.

The use and application of the information contained in this guide requires
expertise in the design and programming of automated control systems. Only you,
the user, machine builder, or integrator, can be aware of all the conditions and
factors present during installation, setup, operation, and maintenance of the
machine or process, and can therefore determine the automation and associated
equipment and the related safeties and interlocks which can be effectively and
properly used when selecting automation and control equipment, and any other
related equipment or software, for a particular application. You must also consider
applicable local, regional, or national standards and/or regulations.

Pay particular attention to conformance with any safety information, electrical
requirements, and normative standards that apply to your machine or process in
the use of this equipment.

The products described in this guide, together with software, accessories, and
options, are starters for low-voltage electrical loads, intended for industrial use
according to the instructions, directions, examples, and safety information
contained in the present document and other supporting documentation.

The product may only be used in compliance with all applicable safety regulations
and directives, the specified requirements, and the technical data.

Before using the product, you must perform a risk assessment of the planned
application. Based on the results, appropriate safety-related measures must be
implemented.

Since the product is used as a component of a machine or process, you must
ensure the safety of persons by means of the overall system design.

Operate the product only with the specified cables and accessories. Use only
genuine accessories and spare parts.

Any use other than the use explicitly permitted is prohibited and can result in
unanticipated hazards.

DOCAO0271EN-00
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Precautions

Cybersecurity

Schneider Electric adheres to industry best practices in the development and
implementation of control systems. This includes a “Defense-in-Depth” approach
to secure an industrial Control System. This approach places the controllers
behind one or more firewalls to restrict access to authorized personnel and
protocols only.

AWARNING

UNAUTHENTICATED ACCESS AND SUBSEQUENT UNAUTHORIZED
MACHINE OPERATION

Evaluate whether your environment or your machines are connected to your
critical infrastructure and, if so, take appropriate steps in terms of prevention,
based on Defense-in-Depth, before connecting the automation system to
any network.

Limit the number of devices connected to a network inside your company.
Isolate your industrial network from other networks inside your company.

Protect any network against unintended access by using firewalls, VPN, or
other, proven security measures.

Monitor activities within your systems.

Prevent subject devices from direct access or direct link by unauthorized
parties or unauthenticated actions.

Prepare a recovery plan including backup of your system and process
information.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

10
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Introduction to TeSys island

TeSys island Concept

TeSys island Overview

.. TPRBCEIP
TPRAN2X1
TeSys

Fr=ms TeSys

TeSys island is a modular, multifunctional system providing integrated functions
inside an automation architecture, primarily for the direct control and management
of low-voltage loads. TeSys island can switch, help protect, and manage motors
and other electrical loads up to 80 A (AC1) installed in an electrical control panel.

This system is designed around the concept of TeSys avatars. These avatars:
» Represent both the logical and physical aspects of the automation functions
+ Determine the configuration of the island

The logical aspects of the island are managed with software tools, covering all
phases of product and application lifecycle: design, engineering, commissioning,
operation, and maintenance.

The physical island consists of a set of devices installed on a single DIN rail and
connected together with flat cables providing the internal communication between
modules. The external communication with the automation environment is made
through a single bus coupler module, and the island is seen as a single node on
the network. The other modules include starters, power interface modules, analog
and digital I/O modules, voltage interface modules, and SIL (Safety Integrity Level
according to standard IEC 61508) interface modules, covering a wide range of
operational functions.
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Master Range: TeSys

TeSys™ is an innovative motor control and management solution from the global
market leader. TeSys offers connected, efficient products and solutions for
switching and protection of motors and electrical loads in compliance with all
major global electrical standards.

General Information

TeSys™ island add-on instructions provide function blocks to support developing
applications and to control Avatar modules. Avatar modules are digital function
objects managed by the TeSys island system. The system interacts with power
devices and accessories such as the analog I/O devices. The Avatar modules are
configured on the TeSys island, and the bus coupler (via the System avatar)
manages fieldbus communication with the controller.

The configuration of the TeSys island modules is managed by the TeSys island
Device Type Manager (DTM). For further information, refer to the TeSys island
DTM Library Online Help.

Avatar Definition

TeSys avatars bring ready-to-use functions through their predefined logic and
associated physical devices. The avatar logic is executed in the bus coupler. The
bus coupler manages data exchanges internally within the island, and also
externally with the PLC.

There are four types of TeSys avatars:
System avatar

Represents the whole island as a system. The System avatar allows setting the
network configuration and computes island level data.

Device avatars
Represent functions performed by switches and I/0 modules.
Load avatars

Represent functions related to specific loads, such as a forward-reverse motor.
Load avatars include the appropriate modules and operating characteristics to
serve the load type. For example, a Motor Two Directions avatar includes two
starter modules, accessories, pre-programmed control logic, and a pre-
configuration of the available protection functions.

Standard (non-SIL2) Load avatars provide the following:
* Local control

NOTE: Local control is applicable for all Load avatars (except PIM
avatar).

» Local trip reset (to allow an operator to use a local input to trigger the local trip
reset on rising edge of the input. When the input changes from 0 to 1, then the
trip reset of avatar is executed)

NOTE: Local trip reset is applicable for all Load avatars (except PIM
avatar).

* Bypass (to allow an operator to use a local command to temporarily bypass a
trip condition and continue the operation of the avatar)

* Process variable monitoring

2. Safety Integrity Level according to standard IEC 61508.

12 DOCA0271EN-00
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Application avatars

Represent functions related to specific user applications, such as a pump or
conveyor. Application avatars provide the following:

* Local control

* Local trip reset (to allow an operator to use a local input to trigger the local trip
reset on rising edge of the input. When the input changes from 0 to 1, then the
trip reset of avatar is executed)

» Bypass (to allow an operator to use a local command to temporarily bypass a
trip condition and continue the operation of the avatar)

» Manual mode override (to allow an operator to use a local input to override
the configured control mode and control the avatar from a local command
source)

* Process variable monitoring
For example, a Pump avatar includes the following:
« one starter module

» one or more digital /O modules for local control, local trip, and process
variable (PV) switches

» configurable control logic
» pre-configuration of the load and electrical functions

PV inputs receive analog values from sensors such as a pressure meter, a flow
meter, or a vibration meter. PV switches receive discrete signals from switches
such as a flow switch or a pressure switch.

Operational control (Run and Stop command) of the avatar in autonomous mode
is configurable for up to two PV inputs or PV switches. It includes settings for the
threshold and hysteresis for analog inputs, and positive or negative logic for both
analog and digital inputs for the Pump avatar.

The avatars installed on the TeSys island are controlled by the island’s bus
coupler. Each avatar includes predefined logic for managing its physical modules,
while also providing easy data exchange with PLCs through function blocks.
Avatarsinclude pre-configuration of the available protection functions.

Information accessible through the avatar includes the following:
+ Control data
» Advanced diagnostics data
* Asset management data
+ Energy data

List of TeSys Avatars

TeSys Avatars

Name Icon Description

A required avatar that enables a single point of

System avatar communication to the island.

Device

Switch To make or break a power line in an electrical circuit

DOCAO0271EN-00 13
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Introduction to TeSys island

TeSys Avatars (Continued)

Name

Icon

Description

Switch - SIL Stop, W. Cat 1/23

To make or break a power line in an electrical circuit with Stop
Category 0 or Stop Category 14 function compliance for
Wiring Category 1 and Category 2.

Switch - SIL Stop, W. Cat 3/45

To make or break a power line in an electrical circuit with Stop
Category 0 or Stop Category 1 function compliance for Wiring
Category 3 and Category 4.

Digital I/O

To provide control of 2 digital outputs and status of 4 digital
inputs

Analog I/0

) Ea) A A

To provide control of 1 analog output and status of 2 analog
inputs

Load

Power Interface without I/O (measure)

To monitor current supplied to an external device, such as a
solid-state relay, soft starter, or variable speed drive

Power Interface with 1/0 (control)

To monitor current supplied to and to control an external
device, such as a solid-state relay, soft starter, or variable
speed drive

Motor One Direction

BEBS

To manage® a motor in one direction

Motor One Direction -
SIL Stop, W. Cat 1/2

DZ

To manage a motor in one direction, with Stop Category 0 or
Stop Category 1 function compliance for Wiring Category 1
and Category 2.

Motor One Direction -
SIL Stop, W. Cat 3/4

M,
N

To manage a motor in one direction, with Stop Category 0 or
Stop Category 1 function compliance for Wiring Category 3
and Category 4.

3. Safety Integrity Level according to standard IEC 61508. Wiring Category 1 and Category 2 according to ISO 13849.

4. Stop category according to EN/IEC 60204-1.

5. Safety Integrity Level according to standard IEC 61508. Wiring Category 3 and Category 4 according to ISO 13849.

6. “Manage” in this context encompasses energizing, controlling, monitoring, diagnosing, and protecting the load.

14 DOCA0271EN-00
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TeSys Avatars (Continued)

Name

Icon

Description

Motor Two Directions

a

To manage a motor in two directions (forward and reverse)

Motor Two Directions -
SIL Stop, W. Cat 1/2

\%

To manage a motor in two directions (forward and reverse),
with Stop Category 0 or Stop Category 1 function compliance
for Wiring Category 1 and Category 2

Motor Two Directions -
SIL Stop, W. Cat 3/4

<
3

To manage a motor in two directions (forward and reverse),
with Stop Category 0 or Stop Category 1 function compliance
for Wiring Category 3 and Category 4

Motor Y/D One Direction

To manage a wye-delta (star-delta) motor in one direction

Motor Y/D Two Directions

To manage a wye-delta (star-delta) motor in two directions
(forward and reverse)

Motor Two Speeds

To manage a two-speed motor and two-speed motor with
Dahlander option

Motor Two Speeds -
SIL Stop, W. Cat 1/2

To manage a two-speed motor, with Stop Category 0 or Stop
Category 1 function compliance for Wiring Category 1 and
Category 2

Motor Two Speeds -
SIL Stop, W. Cat 3/4

<

To manage a two-speed motor, with Stop Category 0 or Stop
Category 1 function compliance for Wiring Category 3 and
Category 4

Motor Two Speeds Two Directions

&) b

To manage a two-speed motor in two directions (forward and
reverse)

Motor Two Speeds Two Directions -
SIL Stop, W. Cat 1/2

>

-
W

D

To manage a two-speed motor in two directions (forward and
reverse), with Stop Category 0 or Stop Category 1 function
compliance for Wiring Category 1 and Category 2

DOCAO0271EN-00
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Introduction to TeSys island

TeSys Avatars (Continued)

Name

Icon

Description

Motor Two Speeds Two Directions -
SIL Stop, W. Cat 3/4

b2

To manage a two-speed motor in two directions (forward and
reverse), with Stop Category 0 or Stop Category 1 function
compliance for Wiring Category 3 and Category 4

Resistor E To manage a resistive load
Power Supply To manage a power supply
Transformer @ To manage a transformer
Application
Pump To manage a pump

Conveyor One Direction

To manage a conveyor in one direction

Conveyor One Direction -
SIL Stop, W. Cat 1/2

To manage a conveyor in one direction, with Stop Category 0
or Stop Category 1 function compliance for Wiring Category 1
and Category 2

Conveyor Two Directions

To manage a conveyor in two directions (forward and reverse)

Conveyor Two Directions -
SIL Stop, W. Cat 1/2

o m B! m .

To manage a conveyor in two directions (forward and
reverse), with Stop Category 0 or Stop Category 1 function
compliance for Wiring Category 1 and Category 2

NOTE: For two speed two direction avatar disable current phase reversal trip.

16
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Methodology

ATeSys™ island device can be integrated into the Rockwell Software® Studio
5000® environment using the L5X import feature. Based on the TeSys island
configuration, SoMove™ software provides L5X files that can be imported into the
Studio 5000 environment, exposing the device data via add-on instructions.

NOTE: Due to data referencing, the L5X files must be imported in the order
listed below. Follow the instructions provided in this manual.

The following files are generated by SoMove software:

1.

Generic Ethernet Module: This file contains a Generic Ethernet AOP
representing the TeSys island configuration. It includes comments in the
Controller Tag section indicating what each piece of data is referencing. It
uses the following naming convention: {DeviceName}Module.L5X.

. Explicit Messages (if acyclic data exists): This file contains the following:

» subroutines containing explicit messages for calling acyclic data
» adata buffer used to hold the acyclic data before and after transmission
It uses the following naming convention: {DeviceName} _Acyclic.L5X.

NOTE: If a TeSys island configuration does not have acyclic data, this file
is not generated.

. Add-on Instructions (AOI): This file contains the AOls used for generating

function blocks. It must be imported last because the AOIs’ reference tags are
contained in the other two files. It uses the following naming convention:
{DeviceName}_Aoi.L5X.

NOTE: If you alter the naming convention for a TeSys island or for pre-existing
avatars, then when you integrate configuration changes into a project, all the
imported Studio 5000 software entities (tags, AOls, and generic Ethernet
module) must be deleted and the import process repeated for the new
configuration. See Frequently Asked Questions (FAQs), page 103.

Obtain the L5X Files

Configure the island in the TeSys™ island DTM according to the TeSys island —
System, Installation, and Operation Guide. Then, export the L5X files from the
TeSys island DTM according to the following procedure.

1.
2. From the drop-down menu, click Device.
3.

4. Click Save.

In the TeSys island DTM, open the TeSys island project you wish to export.
Select Export > EDS to L5X File Format.
The file is saved as a zip file in the following format: island_name.zip.

A notification appears, saying that the L5X files have been created.
Click OK.

DOCAO0271EN-00
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Integration Procedure

Integration Procedure

Prerequisites

The integration procedure assumes that you have done the following:

+ Setupa TeSys™ island device using SoMove™ software

» Obtained the L5X files needed for integration with the Rockwell Software®

environment
Example Items

The TeSys island configuration used in this example includes the following items,

as shown in the figure below.
+ Digital I/O module named TeSyslIslandDevice

* Motor Two Directions avatar

System
AvSystem

C)H Digital 11O v
Motor Two Directions
AvMotorTwoDirections

Add an Ethernet Bridge

To add an Ethernet bridge:

1. Launch the Studio 5000® software.

2. Click Create > New Project.
A new project opens.

3. Select your PLC from the list of available PLCs.

4. Enter a Name for the PLC. Click Next.

5. Make any changes necessary for the PLC. Click Finish.
Your PLC module is added to the 1/0 Configuration tree.

6. Add an Ethernet bridge to its backplane.

=-£31/0 Configuration
B- 1756 Backplane, 1756-A7
------ ffa [0] 1756-L74 TestDevice
- § [1] 1756-EN2T Bridge
‘...&5 Ethernet

18
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Import the TeSys™ island Module

Import the TeSys island module to the Ethernet bridge. This file uses the following
naming convention: {DeviceName}Module.L5X.

BSI 1/0 Configuration
-E3 1756 Backplane, 1756-A7
fa [0] 1756-L74 TestDevice
= ﬂ [1] 1756-EN2T Bridge
e themet
i New Module...
| Import Module...

Discover Modules...

Paste Ctrl+V

Print r

After import, the device shows up in the I/O configuration tree and the Controller
Tags section of the project.

=+ Controller TestDevice

Name =g|a [Val +|For €| Style Data Type| Description
l Controller Tags ~ TeSyslslandDevice: | {...| {.. ABETHE...
(53 Controller Fault Handler ~ TeSyslslandDevice_|{-..| {-.|Decimal SINT[9]
& Power-Up Handler +-TeSyslslandDevi. 0 Decimal SINT AvSystem1
& &Tasks ) + TeSyslslandDevi 0 Decimal SINT AvSystem1
=@ Ma'”T'?Sk + TeSyslslandDevi 0 Decimal SINT AvDigitallO
ﬁ:\!s:::rlzimm + TeSyslslandDevi. 0 Decimal SINT AvMotorTwoDirection:
-4 Motion Groups + TeSyslslandDevi 0 Decimal SINT AvMotorTwoDirection
+ TeSyslslandDevi. 0 Decimal SINT AvMotorTwoDirection: AvgIRMS
3 Ungrouped Axes
3 Add-On Instructions + TeSyslslandDevi 0 Decimal SINT AvMotorTwoDirection: AvgIRMS
5-&Data Types +-TeSyslslandDevi. 0 Decimal SINT AvMotorTwoDirection: AvgIRMS
Cj User-Defined + TeSyslslandDevi ] Decimal SINT AvMotorTwoDirection: AvgIRMS
C&Strings + TeSyslslandDevice:O |[{...| {.. ABETHE...
L Add-On-Defined + TeSyslslandDevice:C  [{...| {.. ABETHE...
[+ Predefined
5 Module-Defined
- Trends
~M, Logical Model

[=-£31/0 Configuration
=8 1756 Backplane, 1756-A7
0 [0] 1756-L74 TestDevice
=, ﬂ [1] 1756-EN2T Bridge
()&% Ethernet
L. 1756-EN2T Bridge
“. fl ETHERNET-MODULE TeSyslslandDevice

Once the module exists, define the target IP address of the device.

NOTE: If you skip this step before importing the Subroutine and AOI, you will
be required to manually set the target communication path for each Acyclic
function block.

Define the IP Address
Controller Organizer LSl W | Module Properties Report: Local (ETHERNET-MODULE 1.001) % _

General”  Connection  Module Info

4 Contraller efsefsef

& Controller T Type: ETHERNET-MODULE Generic Ethernet Module
PRILGIEE Iag “Wendor: Rockwel Automation/Allen-Bradley

Contraller Fault Handler

: o— Parent: Local

A P ey Carinection Parameters

N

b Tasks Ame: Myl sland -
b 1 Motion Groups Deseription: Instance: Size:

b g Assets s 2 = o

By, Lagical Madel e
. 100 1 4
4 | 1/0 Configuration Output - [Bbit)

f Cornm Format: Diata - ST
4 B Pointl0 = Canfiguration: |1 o = [Bbi
Address / Host Name = I: il

(B [0] 1769-L1GER-BRB efsefsef

4 | Embedded /0 @ IP pddress: | 192 . 168 . 10 . 50
& [1]1Embedded Discrete_10
Expansion /0, 0 Modules O Host Name:

4 Ethernet
B 1769-L1GER-BBIB efsefsef
8 ETHERMET-MODULE Mylsland Status: Offline Cancel Apply Help
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Import the Subroutine

Import the subroutine L5X file containing the acyclic data, if present. This file uses
the following naming convention: {DeviceName} Acyclic.L5X.

Ei]--G_ITasks
=68 MainTask
HERE-11ainProgram
E Parameters Add EE MNew Routine..
B MainRoutir
.23 Unscheduled $ Cut Ctrl+X & New Local Tag.. Ctrl+W
E—]S Motion Groups Copy Ctrl+C Mew Parameter...
:-3 Ungrouped Axes Paste Ctrl+V
----- 3 Add-On Instructions | Import Routine...
Delete Del
- & Data Types
.. User-Defined Verify
G Strings Cross Reference Ctrl+E
-4 Add-On-Defined
O Predefined Browse Logic... Ctrl+L
-5 Module-Defined Find in Logical Organizer
----- & Trends
----- . Logical Model Online Edits »
=-E£31/0 Configuration
: Print r
=83 1756 Backplane,
""" Ba (0] 1756-L74 1 Export Program...
=- @ [1] 1756-EN21
&8s Ethernet Properties Alt+Enter
-8 1756-ENzTBMTOOE
“-§ ETHERNET-MODULE TeSyslslandDevice
After import:
» the subroutines are visible in the Tasks tree
» the acyclic data buffer is visible in the Controller Tags section
& Tasks =] & Controller TestDevice & Name =zlz |Val «|For | style Data Type
=68 MainTask + DeviceB_AssetManagement (---|1--]  |mEssAcE
£ 5B MainProgram E 50"1'0!'?'flﬂu".f‘5”d'9’  TeSyslslandDevice_AcyclicBufler ... | (.- TeSyslsl.

Parameters and Local Tags
i f MainRoutine

:-[B AvMotorTwoDirection
wSystem1
ombinedSystemQutput

3

Acyclic Data Buffer
Subroutines

For more information on accessing the device data, see Data Access Example,

page 24.

20
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Import the Add-on Instructions

Import the add-on instructions (AOls) as shown below. This file uses the following
naming conventions: {DeviceName} Aoi.L5X

£ Motion Groups

3 Ungrouped Axes
----- &
(€3 Data Types (& New Add-On Instruction..
% User-Defined | Import Add-On Instruction...
-9 Strings
- Add-On-Defined | # Cut Ctrl+X
6 C Predefined Copy Ctrl+C
-5 Module-Defined Paste Crl+V
""" (& Trends Paste With Configuration...  Ctrl+Shift+V
----- T Logical Model
=-E11/0 Configuration Print >

B- 1756 Backplane, Trs6=A7

After import, the AOIs are visible in the project tree.

E--‘SAdd—On Instructions
-3 AvDigitallO
& Parameters and Local Tags

Each AOI contains either cyclic or acyclic data, which is indicated by the following
naming convention:

» Cyclic data contains only the name of the avatar.

+ Acyclic data contains the name of the avatar followed by an underscore (_)
and the name of the acyclic data object.
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Create Instances of the AOIls

When creating an instance of an AOI, you must reference the module and the
acyclic data buffer. Depending on the data present in the AOI (cyclic or acyclic),
there are one or two tags to reference.

1. Enter the Main Routine by double-clicking it within the Tasks tree.

Controller Organizer > B X || abed B ob. ow ks

----- Controller Tags ~

----- 2 Controller Fault Handler

----- 3 Power-Up Handler

=-E5 Tasks
268 MainTask (End)

=+E8 MainProgram ‘

~[# Parameters and Local Tags
Eh MainRoutine
AvMotorTwaDirection
AvSystem1

2. Add an AOI from the add-on list.

H o sl S St el S G [t e S el e R
Favorte. Add-On {Alrms X BF X TmerCo & WPl aysystemd v1.0
AvSystem1
bt b Lo d v b —
= AvSystem1 7N
Mylsland_Input ?
Mylsland_Output ?
ResetVitgFlctnStatus ??
ResetMaxUnbalanceVitg 77
ResetMaxVRMS ??
(End) ResetComErrorCnir ??
ResetMinorEviCntr ??
ResetAlarmCnir 7
ResetSystem ??

3. Fillin the reference tags for each In/Out parameter. These tags are in the
Controller Tags list with names matching the In/Out Parameters.

-AvSystem1

AvSystem1 (- _
Mylsland_input )
Mylsland_OQutpu L PtelltaElatn ™
ResetVItgFlctnSt|V~ [+] Shew:[ag-ETHERNET_MODULE_SINT_14¢ - |
ResetMaxUnbalg[ [name =z|[DataType  [Usage Description [~
ResetMaxVRMS [ ] & Myislandi AB:ETHERNET... <controller= |
ResetComErrorC
ResetMincrEviCi
ResetAlarmCntr
ResetSystem

[] Show controller tags

4. Create an instance of the AOl and name it.

7Av5ystem1—|
1] I
AvSystem1 _| R |IctnStatus)—
Mylsland_Input 5 —
Mylsland_Output % CutlInstruction Cti+X  —
ResetVitgFlctnStatus Copy Instruction el
ResetMaxUnbalanceVit & Easte CtrlsV L
ResetMaxVRMS Delete Instruction Del
RESETCF)ITIEI'I'DI’CHTI’ Add Ladder Element... Alt+Ins
Eesemlnorgv‘icmr Edit Main Operand Descripion ~ CuleD |
esetAlarmCntr B—
ResetSystem Save Instruction Defaults
Clear Instruction Defaults

The AOIl is now fully configured and ready for use.

AvSystem1

AvSystem1 AvSysteminstance
Mylsland_Input MylslandDeviceln
Mylsland_Output MylslandDeviceOut

ResetVitgFlctnStatus 0«
ResetMaxUnbalanceVitg 0«
ResetMaxVRMS De
ResetComErrerCntr 0«
ResetMinorEvtCntr De
ResetAlarmCntr 0«
ResetSystem De
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Calling Acyclic Data

When calling acyclic data, you must add a Jump To Subroutine operation to the
Main Routine. The subroutine needed for the target AOI matches the associated

avatar.

Routine Name E

Jump Te Subroutine
Ao

[=]=]
el

This action pushes or pulls data, depending on the type of data the explicit

message is accessing.
1. Open the subroutine.

2. Toggle the Examine If Open bit on the rung containing the message
associated with the target AOI.

Controller Organizer

- 1 x

W] g e

=63 Controller empty

{1 Controller Tags

+-£3 Controller Fault Handler

1. power-Up Handler

ETasks

-8 MainTask

| 588 MainProgram

: Parameters and Local Tags
-EaMainRoutine
AvMotorTwoDirection
AvSystem1
CombinedSystemOutput
Device2
Device3
Deviced

~

TeSysislandDevice_XIOT

# Cut Instruction Ctrl+X
B3 Copy Instruction Ctrl+C
Paste Ctrl+V
TeSyslslandDevic
! Delete Instruction Del

Add Ladder Element... Alt+Ins
#  Edit Main Operand Description Ctrl+D

Message

Message Control AvSystem1_Diagnostic [

Message
Message Control AvSystem1_Energy [

Message

TeSyﬁ\s\aﬂd/DW Save Instruction Defaults
Clear Instruction Defauits
‘ Toggle Bit Ctrl+T

Message Control AvSystem_AssetManagement [

DOCAO0271EN-00
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Data Access Example

The following section provides an example of how to access data on the TeSys
Island. These example AOls:

» were added to the project using the same process described above

+ are the for cyclic system data (AvSystem1), acyclic system diagnostic
(AvSystem1_Diagnostic), and acyclic system asset management
(AvSystem1_AssetManagement)

Accessing Data via AOI

After setting up the AQIs you plan to use:
1. Download the program.
2. Setthe PLC to Run mode.

e 0. ®RUN _LqPJ < » % Favon
Mo Forces Go Online
Mo Edits Upload...
Redundancy Download | 0
[ i - X
Controller Organi Errrmrrhises a
2 || =-8Controller{ g Mode 2
%) @ - 0
B & Controll Test Mode
[ [ 3 Controll
""" & Power-U Clear Faults
9"‘?”““ Go To Faults
=58 MainTas
=& Mainl Controller Properties
¥ Parareters anaToCAT TagS
-Ex MainRoutine

If the device is properly set up, and does not have any trips or other events, the
cyclic system AOI should indicate that the system is operational.

AvSystem1

AvSystem1 AvSysteminstance | ...
Mylsland_Input MylslandDeviceln .
Mylsland_Output MylslandDeviceOut - CtriVitgFlctn >—

ResetVitgFlctnStatus ¢

ResetMaxUnbalanceVitg |0<- |- Operational >—
ResetMaxVRMS 0« H_TestMode _—
ResetComErrorCntr 0« HMinorEvt >—
ResetMinorEvtCntr 0« I ForceMode —
ResetAlarmCntr 0« I DegradedMoede >—
ResetSystem 0«

To view acyclic data, the appropriate explicit message must be accessed. See
Calling Acyclic Data, page 23. As shown here, the device currently has one Minor
Event logged via the System Minor Event Counter within the acyclic system

diagnostic AOI.

AvSystem1_Diagnostic
AvSystem1_Diagnostic AvSystemDiagnostic |...
Mylsland_AcyclicBuffer MylslandDev...licBuffer
ComErrorCntr 0«
AlarmsCntr 0«
[MinerEviCntr 1¢]
MinorEvtRegister1_Y 2019+
MinorEvtRegister1_M 6+«
MinorEvtRegister1_D 19+«
MinorEvtRegister1_h 4+
MinorEvtRegister1_min 2+«
MinorEvtRegister1_sec 22«
MinorEvtRegister1_cs 22«
MinorEvtReqister1 Evtldentifier 0«

24 DOCA0271EN-00



TeSys island — Digital Motor Management SolutionFor
Integration Procedure EtherNet/IP™ Applications

This value can be reset by flipping the Minor Event Reset bit within the cyclic
system AOI.

AvSystem1

AvSystem1 AvSysteminstance |...
Mylsland_Input MylslandDeviceln F
Mylsland_Output MylslandDeviceOut 3

ResetVitgFlctnStatus 0« F
ResetMaxUnbalanceVitg 0« 3
ResetMaxVRMS 0« F
ResetComErrerCntr 0« 3
|ResetMincrEvtCntr 1]
ResetAlarmCntr 0« 3
ResetSystem De

After a refresh of the acyclic system diagnostic data (see Calling Acyclic Data,
page 23), the counter returns to 0.

AvSystem1_Diagnostic
AvSystem1_Diagnostic AvSystemDiagnostic | ...
Mylsland_AcyclicBuffer MylslandDev...licBuffer
ComErrorCntr 0«
AlarmsCntr 0«
[MincrevtCntr O«|
MincrEvtRegister1_Y 2019¢
MinorEvtRegister1_M 6¢
MincrEvtRegister1_D 19«
MinorEvtRegister1_h 4«
MincrEvtRegister1_min 2«
MinorEvtRegister1_sec 22¢
MincrEvtRegister1_cs 22+«
MincrEvtReqister1 Evildentifier 0«

Accessing Data via the Acyclic Buffer

AOls are capable of exposing only SINT, INT, DINT, REAL, and BOOL data types
as Input/Output parameters. Due to this constraint, STRING registers are placed
within the acyclic data buffer and can be accessed there.

After you toggle the bit to access the acyclic system asset management data (see
Calling Acyclic Data, page 23), the STRING data does not appear in the AOI.
Instead, it appears within the acyclic data buffer. This buffer can be found in the
Controller Tags list with naming convention {DeviceName} _AcyclicBuffer.

{5 Controller Load o Name E:

=gle [Value [Force Mask_« [ Syje Data Type
/) Controller Tags + Mylsland C. Tl TR AB-ETHERNET_
-~ Controller Fauft Handler + Mylsland] ) et [ABETHERNET_...
(21 Power-Up Handler % Myldand 0 ) e [AB:ETHERNET..
'E_'T““ . — Mylsland_AcyclicBuffer [T 1o-nl Mylsiand_Acyciic.
??g'&?:‘:mwm = Mylsland_ AvSystem1_VendorName "Schasidez Electric’ ool Mylsland_20
: oo o locTage + Mylsland_AcyclicBuffer AvSystem ) LEN 18 Decimal DINT
By MeinRoutine + Mylsland_AcyicBuffer AvSytem_) DA el L=-3|AsCll SINTE20]
Pt . + Mylsland_ AvSystem1_ProductCade "TERBCEIR' feocd Mylsland_32
Fe i -+ Mylsland_AcycicBufier AvSystem_AppRevision "00.0300" T Mylsland_7
[B) AvSystemi -+ Wylsland_AoycicBuffer AvSystem1_VendorURL " schneider—electric. .. [ Wylsland_64
CombinedSystemOQutput + Mylsland AvSystem1_f st Mylsland_32

The remaining data is accessible within the AOI.

-AvSystem1_AssetManagement
AvSystem1_AssetManagem... AvSystemAsset ..
Mylsland_AcyclicBuffer MylslandDev...licBuffer
MacAddress_XX 255«
MacAddress_YY 255«
MacAddress_ZZ 255«
MacAddress_UU 255«
MacAddress_VV 255«
MacAddress_WW 255«
TimeDeviceOn Oe
DeviceEviCntr D«

Data Refresh Rates

When choosing the frequency of your fieldbus protocol (such as RPI or repetition
rate) or the frequency of updating acyclic data in your PLC program, it is important
to understand the frequency of the data updates on the island itself.
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7.

For instance, Active Energy data is updated every 100 ms. So it is not useful for
the PLC program to update this acyclic data every 10 ms. However, all outputs

(starters, digital outputs, analog outputs, trip resets, and other resets or presets)
are updated at a frequency of <10 ms. Inputs are updated at various frequencies

depending on their importance.
See the table below for more information.

Data Refresh Rates

Data

Maximum update
interval

Input and output status of power devices, digital I/O modules, and SIL?
interface modules

for example, Run commands, contactor status (RunfFwd, Tripped),
digital input (DIO, DI1...)

10 ms

Analog measurements of power devices, analog I/O modules, and
voltage interface modules

for example, phase current (AvgIRMS, PhaseXIRMS), phase voltage
(VRMSPhaseX, AvgVRMS), power (InstActivePower,
InstReactivePower, PowerfFactor), energy (ActiveEnergy,
ReactiveEnergy), analog inputs (MotorTemperature, AlO, Al1)

100 ms

Other data

for example, asset data: ContactorCycleCntr, TimeModuleOn,
AvgIRMS (lifetime)

10 ms

Safety Integrity Level according to standard IEC 61508.
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Function Blocks

Data Types

Timestamps

TeSys™ island function blocks integrated with Studio 5000® are fieldbus
independent and have no logic instructions. The inputs and outputs of the function
blocks are linked to the process image (cyclic data) without any modifications.
Inputs and outputs, which are not part of the process image, are exchanged via
acyclic communication methods.

The following data types are supported by Studio 5000® software. A data type is a
definition of the size and layout of the memory allocated for the created tag. Data
types define how many bits, bytes, or words of data a tag uses.

Data Types

Data Type Abbreviation Memory Bits Range

Boolean BOOL 1 0-1

Short Integer SINT 8 -128 to 127

Integer INT 16 -32,768 to 32,767
-2,147,483,648 to

Double Integer DINT 32 2.147.483 647
+3.402823E38 to

Real Number REAL 32 +1.1754944E-38

TeSys™ island supports unsigned data types. However, Studio 5000 software
supports only signed data types. These data types use a bit to indicate that the
software only handles signed integers. For this reason, the maximum positive
value that can be displayed for 32-bit unsigned integers is 2,147,483,647. To
enforce this, logic exists within AOIs (add-on instructions) to max out UDINT
registers if the sign bit is used. For these TeSys island registers, a flag exists as an
exposed parameter to indicate overflow. These flags are data type BOOL with the
naming convention {TagName}_O.

Overflow Example

AvgIRMS DINT

AvgIRMS_O DINT

Some outputs that are part of a function block—including registers, timestamps,
start dates, and stop dates—provide timestamp information such as the date and
time when the value was recorded. The function block includes a unique output for
each criteria to present the date and timestamp data as shown below:

* cs: centisecond

+ D:day
¢ h: hour
¢  M: month

* min: minute
« sec: second
* Y:year

DOCAO0271EN-00
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Example: The following outputs are available for the Voltage DipStartDate1
timestamp:

VoltageDipStartDate1_cs
VoltageDipStartDate1_D
VoltageDipStartDate1_h
VoltageDipStartDate1_M
VoltageDipStartDate1_min
VoltageDipStartDate1_sec
VoltageDipStartDate1_Y

Registers, timestamps, start dates, and stop dates that provide timestamp
information that end in 1 indicate the most recent output and, depending on the
number of available outputs, the output with the higher number indicates the least
recent entry. So, in the case of the outputs shown as VoltageDipStartDate1 and
VoltageDipStartDate5, 1 indicates the most recent entry and 5 indicates the least
recent entry.

28
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Avatar Function Blocks

General Description

There are two basic types of function blocks:
« System avatar function blocks
» Standard avatar function blocks
System Avatar Function Blocks

The System avatar is unique in the TeSys island and supported by specific
function block implementations, indicated by the string System in the function
block name.

Standard Avatar Function Blocks

The Standard avatars are supported by two types of function blocks:
+ Avatar Cyclic function blocks
» Avatar Acyclic function blocks (read/write)

Each Avatar cyclic function block is supported by its own function block
implementation, which can be instantiated for multiple usages of the same avatar
type in one TeSys island. Create one function block instance for each avatar in
your application.

There is only one implementation for the Avatar acyclic function blocks (read/
write). The same set of Diagnostic and Energy acyclic data is available for all
avatars, not including the System avatar, Analog I/0, and the Digital I/0. The
same set of Asset acyclic data is available for each device on the island.
Executing the function block for a non-supported avatar stops the function block
with a detected error. For multiple usages of the same function block with different
avatars, you have to create an instance of the function block for each avatar. You
will need to create an instance of the Asset Management function block for each
device on the island.

The function blocks have no logic operations and do not modify or interpret the
avatar data. The function blocks copy the values of their inputs into the cyclic
output data frame and copy the data of the cyclic input frame to their outputs. If the
function block requires acyclic data exchange, the read and write requests are
managed by the function block.

The system provides one acyclic connection per TeSys™ island bus coupler. For
this reason, the acyclic communication requests must be handled sequentially. A
new request can only be sent if the response to the previous request was
received.

If a detected error occurs during the execution, the function block stops and
provides the detected error information. You cannot stop the function block by the
application (for example, cancel input).

Some function blocks provide inputs to reset or preset parameters of the function
block. When executing the function block, if one of these inputs is TRUE, the
update of the outputs is delayed until the reset or preset command is executed in
the avatar.

All the data exposed by an AOI exists within the main body, except for data
exposed with output parameters of type BOOL. This data exists on the right side
of the AOI.
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System Function Blocks

System

The AvSystem function block returns the status and resets the cyclic diagnostic
and energy data of the System avatar.

AvSystem Function Block

AvSystem01 v1.0
AvSystemO1
AvSystem01 ? — UpstreamVItgFlctnStatus >—
Mylsland_Input ? —(_SlLStarterStopStatus —
Mylsland_Qutput ? —(_CtrlVItgFletn_>—
ResetVItgFlctnStatus ?? —(_Preoperational >—
ResetMaxUnbalanceVitg ?? — Operational >—
ResetMaxVRMS ?? — TestMode >—
ResetComErrorCntr ?? —C MinorEvt >—
ResetMinorEvtCntr ?? —_ForceMode »—
ResetAlarmCntr ?? —DegradedMode —
ResetSystem ??
AvSystem Input Interface
Input Data Type Description
ResetVItgFictnStatus BOOL If this input is set to TRUE, the value of the parameter ResetVItgFIctnStatus is reset.
ResetMaxUnbalanceVltg BOOL 11;21;? input is set to TRUE, the value of the parameter ResetMaxUnbalanceVltg is
ResetMaxVRMS BOOL If this input is set to TRUE, the value of the parameter ResetMaxVRMS is reset.
If this input is set to TRUE, the counter of detected errors for the fieldbus
ResetComErrorCntr BOOL communication is set to 0.
ResetMinorEviCntr BOOL {Ltgis input is set to TRUE, the counter of detected minor events for the system is set
ResetAlarmCntr BOOL If this input is set to TRUE, the counter of detected alarms for the system is set to 0.
ResetSystem BOOL If this input is set to TRUE, the system is reset.

AvSystem Output Interface

Output Data Type Description
UpstreamVitgFlctnStatus BOOL g;r;i:t\o/lljtg)lgltc:itigfgttlj)sTRUE’ a voltage dip or swell is detected. Can be reset with
SILStarterStopStatus BOOL E;Ztlrjescc;fivsélasasst?[tes}rtasrre)? gtgupngg%nmgr:réi.s output is set to FALSE, no SIL group
CtrlVItgFlctn BOOL If this output is set to TRUE, a control voltage fluctuation is detected.
Preoperational BOOL If this output is set to TRUE, the System avatar is in Preoperational mode.
If this output is set to TRUE, the System avatar is in Operational mode. For detailed
Operational BOOL information on machine states, refer to the TeSys island — System, Installation, and
Operation Guide.
TestMode BOOL If this output is set to TRUE, the System avatar is in Test mode.
MinorEvt BOOL If this output is set to TRUE, the System avatar is in Minor Event mode.
ForceMode BOOL If this output is set to TRUE, the System avatar is in Force mode.
DegradedMode BOOL If this output is set to TRUE, the System avatar is in Degraded mode.

8. Safety Integrity Level according to standard IEC 61508.
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System Time

The AvSystem1_SystemTime function block returns the status of the acyclic
system time of the system. The System Time function block only reads the system
time—it does not write.

AvSystem1_SystemTime Function Block

Avsystem01_SystemTime v1.0
—AvSystem01_SystemTime
AvSystem01_SystemTime ?
Mylsland_AcyclicBuffer ?
SystemTime_Y ?
SystemTime_M ??
SystemTime_D ??
SystemTime_h ?7?
SystemTime_min ?7?
SystemTime_sec 7?7
SystemTime_cs Vil

AvSystem1_System Time Output Interface

Output Data Type Description

SystemTime_Y DINT

SystemTime_M SINT

SystemTime_D SINT

SystemTime_h SINT Date and time of the system (read only)
SystemTime_min SINT

SystemTime_sec SINT

SystemTime_cs SINT
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System Diagnostic

The AvSystem1_Diagnostic function block returns the status of the acyclic
diagnostic data of the System avatar.

AvSystem1_Diagnostic Function Block

AvsystemO1_Diagnostic v1.0
-AvSystemnd1_Diagnostic—

AvSystem1_Disgnostic 7 [.] M sILStarterStopMsgGrp1 SILGrouphotPresent —
Mylsland_AcyclicBuffer ? = SILStarterStophsgGrp1 AvatarDeviceEvent 37—
ComEmorCntr 77 = SILStarterStopMsgGrp1 SILStartersNotCpen 3 —
AlarmsCntr ?? I SILStarterStopMsg Grp1 AlISILStartersCpen 32—
MincrEvtCntr 77 |- SILStarterStopMsgGrp1 CmdOnlyCOne Terminal 3—
MinocrEvtRegister! _Y e |- SILStarterStopMsgGrp1 Mormal Operation > —
MinocrEvtRegister! _M P |- SILStarterStopMsgGrp2SILGroupNotPresent 32—
MinocrEvtRegister1_D P |- SILStarterStophsgGrp2AvatarDeviceEvent 32—
MinorEvtRegister1_h ?7 = SILStarterStophsgGrp2SILStartersMotOpen —
MinorEvtRegister1_min 7?7 |~ SILStarterStopMsgGrp2AllSILStartersOpen 32—
MinorEvtRegister _sec 7?7 |~ SILStarterStopMsgGrp2CmdOnlyCne Terminal 7—
MinorEvtRegister!_cs 7?7 |~ SILStarterStophMsgGrp2Mormal Operation > —
MincrEvtRegister! _Evtldentifier ?? = SILStarterStopMsg Grp2SILGrouphNotFresent —
MinorEvtRegister2_Y I I SILStarterStophsg Grp2AvatarDeviceEvent 37—
MinocrEvtRegister2_M I £ SILStarterStophMsg Grp2SILStartersHotCpen 3 —
MinorEvtRegister2_D e |- SILStarterStopMsgGrp2All SILStartersCpen 32—
MinorEvtRegisterZ_h P | SILStarterStopMsgGrp2CmdOnlyOne Terminal —
MinocrEvtRegister2_min P |- SILStarterStophsgGrp3Mormal Operation > —
MinorEvtRegister2_sec P = SILStarterStophsgGrp4SILGroupiotPresent —
MinorEviRegisterZ_cs 7?7 |~ SILStarterStopMsgGrpdAvatarDeviceEvent 32—
MinorEvtRegisterZ_Evtldentifier 7?7 |~ SILStarterStophMsgGrp4SILStartersMotOpen —
MinorEvtRegisterd Y 7?7 |~ SILStarterStophMsgGrpdAllSILStartersOpen —
MincrEvtRegister2_M ?? = SILStarterStopMsg Grp4CmdCnlyCne Terminal 32—
MinocrEvtRegister2_D ?? = SILStarterStophMsg GrpdMormal Dperation 3 —
MinorEvtRegister2_h I | SILStarterStopMsg GrpSSILGroupNotPresent 3 —
MinorEvtRegister2_min e |- SILStarterStopMsgGrpEavatarDeviceEvent 32—
MinorEvtRegister2_sec e |- SILStarterStopMsgGrpESILStartersMotOpen 3 —
MinorEvtRegister?_cs P | SILStarterStopMsgGrp5all SILStartersCpen 3—
MinocrEvtRegister3_Evtldentifier P | SILStarterStophsgGrpSCmdOnlyOne Terminal 37—
MinorEvtRegisterd Y ?7 |- SILStarterStophMsgGrpShormal Operation —
MinorEvtRegisters M 7?7 |~ SILStarterStopMsgGrpSSILGroupMotPresent —
MinorEvtRegisterd D 7?7 |~ SILStarterStopMsgGrpSavatarDeviceEvent —aF
MinorEvtRegisterd_h 7?7 |~ SILStarterStopMsgGrpSSILStartersMotOpen o —
MinocrEvtRegisterd_min ?? = SILStarterStopMsg GrpSall SILStartersCpen 32—
MinocrEvtRegisterd _sec I £ SILStarterStopMsg Grp8CmdCnlyCne Terminal 32—
MinocrEvtRegisterd _cs I | SILStarterStophMsg Grp8Normal Operation 3 —
MinocrEvtRegisterd_Evtldentifier e |- SILStarterStopMsgGrpTSILGroupNotPresent 32—
MinorEvtRegisters_Y P |- SILStarterStopMsgGrp T AvatarDeviceEvent 33—
MinocrEvtRegisters_M P | SILStarterStophsgGp 7 SILStartersMotOpen —
MinocrEvtRegisters_D P = SILStarterStophsgGrp T AIISILStartersOpen 32—
MinorEvtRegisterS_h 7?7 |~ SILStarterStopMsgGrp 7CmdOnlyCne Terminal >—
MinorEvtRegisterS_min 7?7 = SILStarterStophMsgGrpTHormalOperation > —
MinorEvtRegisterS_sec 7?7 |~ SILStarterStophMsgGrps SILGroupMotPresent —
MincrEvtRegisterS_cs ?? = SILStarterStophsg GrpsAvatarDeviceEvent 37—
MincrEvtRegisterS_Evtldentifier ?? ¢ SILStarterStophMsg Grps SILStartersNotSpen 32—

I SILStarterStopMsg GrpS Al SILStartersCpen 32—

|- SILStarterStopMsgGrpECmdOnlyCOne Terminal 3—

|- SILStarterStopMsgGrpEMormal Operation > —

|- SILStarterStopMsgGrp9SILGroupNotPresent 32—

|- SILStarterStophsgGrpSavatarDeviceEvent 32—

| SILStarterStophsgGrpaSILStartersMotOpen —

|~ SILStarterStopMsgGrp2allSILStartersOpen 32—

|~ SILStarterStopMsgGrpaCmdOnlyCne Terminal 7— F

= SILStarterStopMsgGrpOhormal Operation > —

| SILStarterStopMsgGrp103ILGroupMNotFresent 33—

I SILStarterStophMsg Grp10AvatarDeviceEvent 32—

£ SILStarterStophsgGrp10SILStartersMotOpen 37—

|- SILStarterStopMsgGrp10AIISILStartersOpen —

| SILStarterStopMsgGrp10CmdOnlyCneTerminal 32—

|- SILStarterStophsgGrp10Mormal Operation —
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AvSystem1_Diagnostic Output Interface

Output Data Type Description
ComErrorCntr DINT Number of detected errors for the fieldbus communication.
AlarmsCntr DINT Number of detected alarms for the system.
MinorEvtCntr DINT Number of detected minor events for the system.
MinorEvtRegister1_Y DINT
MinorEvtRegister1_M SINT
MinorEvtRegister1_D SINT
MinorEviRegister1_h SINT Information on a detected minor event. MinorEvtRegister1_ = most
MinorEvtRegister!_min SINT recent.
MinorEvtRegister1_sec SINT
MinorEvtRegister1_cs SINT
MinorEvtRegister1_Eventidentifier DINT
MinorEvtRegister5_Y DINT
MinorEvtRegister5_M SINT
MinorEvtRegister5_D SINT
MinorEvtRegister5_h SINT
Information on a detected minor event.
MinorEvtRegister5_min SINT
MinorEvtRegister5_sec SINT
MinorEvtRegister5_cs SINT
MinorEvtRegister5_Eventldentifier DINT
SILStarterStopMsgGrp1SILGroupNotPresent BOOL
SILStarterStopMsgGrp1AvatarDeviceEvent BOOL
SILStarterStopMsgGrp1SILStartersNotOpen BOOL Status for SIL® Groups 1— 10:
SlILStarterStopMsgGrp1AIlISILStartersOpen BOOL » NotPresent = SIL Group not present in system configuration
SILStarterStopMsgGrp1 CmdOnlyOneTerminal BOOL . 2\\//:;?rDeV|ceEvent = SIL Group impacted by avatar device
SILStarterStopMsgGrp1NormalOperation BOOL «  SlLStartersNotOpen = SIL Group Stop command received;
SIL starters not open yet

» AllStartersNotOpen = SIL Group Stop command successfully
SILStarterStopMsgGrp10SILGroupNotPresent BOOL issued; all SIL starters are open

*  CmdlssuedOneTerminal = SIL Group Stop command issued
SILStarterStopMsgGrp10AvatarDeviceEvent BOOL to only one SIM input channel (jumper or SIM input wiring is

causing an issue), but SIL starters did successfully open

SlLStarterStopMsgGrp10SiL StartersNotOpen BOOL * NormalOperation = Normal operation; SIL starters can be
SILStarterStopMsgGrp10AIlISILStartersOpen BOOL open or closed
SlILStarterStopMsgGrp10CmdOnlyOneTerminal BOOL
SILStarterStopMsgGrp10NormalOperation BOOL

9.  Safety Integrity Level according to standard IEC 61508.
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Function Blocks

System Energy Management

AvSystem1_Energy Function Block

The AvSystem1_Energy function block returns the status of the acyclic energy
data of the System avatar.

AvSystem1_Energy
AvSystemi_Energy ? — VitgPhaseOrderACB »—
Mylsland_AcyclicBuffer 7
AvgWVRMS 7?7 — TotalActiveEnergy_O—
MaxAvgVRMS 7
MaxAvgVRMSTimestamp Y 77 — TotalReactiveEnergy O —
MaxAvgVRMSTimestamp_M 7
MaxAvgVRMSTimestamp D 77 — ActiveEnergyChannel! O >—
MaxAvgWVRMSTimestamp_h 7
MaxAvgVRMSTimestamp_min 77 — ActiveEnergyChannel2_Q>—
MaxAvgVRMSTimestamp_sec 77
MaxAvgVRMSTimestamp_cs 7?7 — ActiveEnergyChannel3_Q—
VYRMSPhase1 7
VRMSPhase2 77 — ActiveEnergyChanneld O —
VYRMSPhased 7
UnbalancedVltg ?7?
MaxUnbalancedVitg T
MaxUnbalancedVligTimestamp_Y 7
MaxUnbalancedVitgTimestamp_M 7
MaxUnbalancedVitgTimestamp_D 7
MaxUnbalancedVltgTimestamp_h 7
MaxUnbalancedVitgTimestamp_min 7
MaxUnbalancedVitgTimestamp_sec 7
MaxUnbalancedVitgTimestamp_cs ?7?
Frequency 7
VoltageDipMagnitude 7
VoltageDipStartDate1 Y 77
VaoltageDipStartDate1 M T
VoltageDipStartDate1_D 7
VoltageDipStartDate1 _h 7
VoltageDipStartDate1_min 7
VoltageDipStartDate1_sec 7
AvSystem1_Energy Output Interface
Output Data Type Description
ActiveEnergyChannel1 DINT Channel 1: ToU (Time of Use) total active energy value.
ActiveEnergyChannel1_O BOOL Channel 1: ToU (Time of Use) total active energy overflow value.
ActiveEnergyChannel2 DINT Channel 2 :ToU (Time of Use) total active energy value.
ActiveEnergyChannel2_0O BOOL Channel 2: ToU (Time of Use) total active energy overflow value.
ActiveEnergyChannel3 DINT Channel 3: ToU (Time of Use) total active energy value.
ActiveEnergyChannel3_O BOOL Channel 3: ToU (Time of Use) total active energy overflow value.
ActiveEnergyChannel4 DINT Channel 4: ToU (Time of Use) total active energy value.
ActiveEnergyChannel4_O BOOL Channel 4: ToU (Time of Use) total active energy overflow value.
AvgVRMS INT Average Vrms voltage on three phases (Unit: V)
Frequency INT maniir;:p;_(l);/\)/er voltage frequency (line frequency as measured on phase 1).
InstActivePower DINT Total active power for the system. (Unit: W)
InstReactivePower DINT Total reactive power for the system. (Unit: VAR)
MaxActivePower DINT Maximum value of the active power for the system. (Unit: W)
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AvSystem1_Energy Output Interface (Continued)

Output Data Type Description

MaxActivePowerTimestamp_cs SINT

MaxActivePowerTimestamp_D SINT

MaxActivePowerTimestamp_h SINT

MaxActivePowerTimestamp_M SINT Date and time when the maximum active power value was recorded.
MaxActivePowerTimestamp_min SINT

MaxActivePowerTimestamp_sec SINT

MaxActivePowerTimestamp_Y DINT

MaxAvgVRMS DINT Maximum voltage the system measured. (Unit: V)
MaxAvgVRMSTimestamp_cs SINT

MaxAvgVRMSTimestamp_D SINT

MaxAvgVRMSTimestamp_h SINT

MaxAvgVRMSTimestamp_M SINT Date and time when maximum average voltage value was recorded.
MaxAvgVRMSTimestamp_min SINT

MaxAvgVRMSTimestamp_sec SINT

MaxAvgVRMSTimestamp_Y DINT

MaxPowerFactor SINT True maximum power factor value.
MaxPowerFactorTimestamp_cs SINT

MaxPowerFactorTimestamp_D SINT

MaxPowerFactorTimestamp_h SINT

MaxPowerFactorTimestamp_M SINT Date and time when the maximum power factor value was recorded.
MaxPowerFactorTimestamp_min SINT

MaxPowerFactorTimestamp_sec SINT

MaxPowerFactorTimestamp_Y DINT

MaxReactivePower DINT Maximum value of the reactive power for the system. (Unit: VAR)
MaxReactivePowerTimestamp_cs SINT

MaxReactivePowerTimestamp_D SINT

MaxReactivePowerTimestamp_h SINT

MaxReactivePowerTimestamp_M SINT Date and time when the maximum reactive power value was recorded.
MaxReactivePowerTimestamp_min SINT

MaxReactivePowerTimestamp_sec SINT

MaxReactivePowerTimestamp_Y DINT

MaxUnbalancedVItg SINT Maximum unbalance voltage in percent (%).
MaxUnbalancedVItgTimestamp_cs SINT

MaxUnbalancedVItgTimestamp_D SINT

MaxUnbalancedVitgTimestamp_h SINT

MaxUnbalancedVItgTimestamp_M SINT Date and time of maximum unbalance voltage.
MaxUnbalancedVItgTimestamp_min SINT

MaxUnbalancedVitgTimestamp_sec SINT

MaxUnbalancedVItgTimestamp_Y DINT

MinPowerFactor SINT True minimum power factor value.
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AvSystem1_Energy Output Interface (Continued)

Output Data Type Description
MinPowerFactorTimestamp_cs SINT
MinPowerFactorTimestamp_D SINT
MinPowerFactorTimestamp_h SINT
MinPowerFactorTimestamp_M SINT Date and time when the minimum power factor value was recorded.
MinPowerFactorTimestamp_min SINT
MinPowerFactorTimestamp_sec SINT
MinPowerFactorTimestamp_Y DINT
PowerFactor SINT True power factor value.

. Total active energy value for all avatars in the system with Energy Monitoring
TotalActiveEnergy DINT Enabled. (Unit: Watt-hours)

. Total active energy overflow value for all avatars in the system with Energy
TotalActiveEnergy O BOOL Monitoring Enabled.

. Total reactive energy value for all avatars in the system with Energy
TotalReactiveEnergy DINT Monitoring Enabled. (Unit: VAR-hours)
. Total reactive energy overflow value for all avatars in the system with Energy

TotalReactiveEnergy_O BOOL Monitoring Enabled.
UnbalancedVItg SINT Unbalance voltage in percent (%).
VItgDipCntr DINT Voltage dip counter
VitgPhaseOrderACB BOOL )Iiggs) output is set to TRUE, the phase order is ACB (FALSE = phase order
VitgSwellCntr DINT Voltage swell counter
VoltageDipMagnitude1 DINT Maximum voltage magnitude for a voltage dip. (Unit: V)
VoltageDipMagnitude5 DINT Maximum voltage magnitude for a voltage dip. (Unit: V)
VoltageDipStartDate1_cs SINT
VoltageDipStartDate1_D SINT
VoltageDipStartDate1_h SINT
VoltageDipStartDate1_M SINT Start time stamp of the voltage dip.
VoltageDipStartDate1_min SINT
VoltageDipStartDate1_sec SINT
VoltageDipStartDate1_Y DINT
VoltageDipStartDate5_cs SINT
VoltageDipStartDate5 D SINT
VoltageDipStartDate5_h SINT
VoltageDipStartDate5_M SINT Start time stamp of the voltage dip.
VoltageDipStartDate5_min SINT
VoltageDipStartDate5_sec SINT
VoltageDipStartDate5_Y DINT
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AvSystem1_Energy Output Interface (Continued)

Output Data Type Description
VoltageDipStopDate1_cs SINT

VoltageDipStopDate1_D SINT

VoltageDipStopDate1_h SINT

VoltageDipStopDate1_M SINT Stop time stamp of the voltage dip.
VoltageDipStopDate1_min SINT

VoltageDipStopDate1_sec SINT

VoltageDipStopDate1_Y DINT

VoltageDipStopDate5_cs SINT

VoltageDipStopDate5 D SINT

VoltageDipStopDate5_h SINT

VoltageDipStopDate5_M SINT Stop time stamp of the voltage dip.
VoltageDipStopDate5 min SINT

VoltageDipStopDate5_sec SINT

VoltageDipStopDate5_Y DINT

VoltageSwellMagnitude1 DINT

Maximum voltage magnitude for a voltage swell. (Unit: V)

VoltageSwellMagnitude5 DINT
VoltageSwellStartDate1_cs SINT
VoltageSwellStartDate1_D SINT
VoltageSwellStartDate1_h SINT
VoltageSwellStartDate1_M SINT
VoltageSwellStartDate1_min SINT
VoltageSwellStartDate1_sec SINT
VoltageSwellStartDate1_Y DINT
Start time stamp of the voltage swell.
VoltageSwellStartDate5_cs SINT
VoltageSwellStartDate5_D SINT
VoltageSwellStartDate5_h SINT
VoltageSwellStartDate5_M SINT
VoltageSwellStartDate5_min SINT
VoltageSwellStartDate5_sec SINT
VoltageSwellStartDate5_Y DINT
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AvSystem1_Energy Output Interface (Continued)

Output Data Type Description

VoltageSwellStopDate1_cs SINT

VoltageSwellStopDate1_D SINT

VoltageSwellStopDate1_h SINT

VoltageSwellStopDate1_M SINT

VoltageSwellStopDate1_min SINT

VoltageSwellStopDate1_sec SINT

VoltageSwellStopDate1_Y DINT

Stop time stamp of the voltage swell.

VoltageSwellStopDate5_cs SINT

VoltageSwellStopDate5_D SINT

VoltageSwellStopDate5_h SINT

VoltageSwellStopDate5_M SINT

VoltageSwellStopDate5 _min SINT

VoltageSwellStopDate5_sec SINT

VoltageSwellStopDate5_Y DINT

VRMSPhase1 DINT Average Vrms voltage between L1 and neutral. (Unit: V)
VRMSPhase2 DINT Average Vrms voltage between L2 and neutral. (Unit: V)
VRMSPhase3 DINT Average Vrms voltage between L3 and neutral. (Unit: V)

System Asset Management

The AvSystem1_AssetManagement function block returns the status of the
acyclic asset management data of the System avatar.

AvSystem1_AssetManagement Function Block

Avsystem1_AssetManagement v1.0
—AvSystem1_AssetManagement
AvSystem1_AssetManagem... P —_TimeDeviceOn_0>—
Mylsland_AcyclicBuifer ?
MacAddress XX 2
MacAddress YY 22
MacAddress 77 ??
MacAddress UU ??
MacAddress VV 2
MacAddress WW 22
TimeDeviceOn ??
DeviceEvtCnir ??
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AvSystem1_AssetManagement Output Interface

Output Data Type Description

MacAddress_XX INT MAC address of the device XX.

MacAddress_YY INT MAC address of the device YY.

MacAddress_ZZ INT MAC address of the device ZZ.

MacAddress_UU INT MAC address of the device UU.

MacAddress_VV INT MAC address of the device VV.

MacAddress_WW INT MAC address of the device WW.

TimeModuleOn DINT ;I'S:]sit:rig;.ister indicates the time that the module has been powered on in its lifetime

TimeModuleOn_O BOOL ;Ii'fr;it?n:zg.;ister indicates the overflow time that the module has been powered on in its
This register indicates number of times this module has experienced a detected

EventCntr DINT device error (Unit: h). This value does not include detected device events which

corrupt or prevent the saving of the non-volatile memory.
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System Combined Output

The CombinedSystemOutput function block returns the energy information of
the System avatar, resets the energy registers of the System avatar, and sets the

energy preset values of the avatars (A2, A3, etc.).

CombinedSystemOutput Function Block

CombinedsystemCutput v1.0

CombinedSystemOutput

CombinedSystemOutput
Mylsland_AcyclicBuffer
ResetVitgDipCnir
ResetVitgSwellCntr
ResetMaxActivePower
ResetMaxReactivePower
ResetMinPowerFactor
ResetMaxPowerFactor
ResetReactiveEnergy
ResetActiveEnergy
AZ2_SetActiveEnergy

A2 SetReactiveEnergy

A2 SetValueActiveEnergy
AZ SetValueReactiveEnergy
A3 SetActiveEnergy

A3 SetReactiveEnergy

A3 SetValueActiveEnergy
A3 SetValueReactiveEnergy
Ad SetActiveEnergy

Ad SetReactiveEnergy

Ad SetValueActiveEnergy
Ad SetValueReactiveEnergy
AL SetActiveEnergy

AL SetReactiveEnergy

AL SetValueActiveEnergy
AL SetValueReactiveEnergy
AE_SetActiveEnergy
Ab6_SetReactiveEnergy

A6 SetValueActiveEnergy
A6 SetValueReactiveEnergy
A7 SetActiveEnergy

A7 _SetReactiveEnergy

A7 SetValueActiveEnergy
A7 SetValueReactiveEnergy

77
7?
o
27
77
7?
o
27
77
7?
o
27
77
7?
o
27
77
7?
o
27
77
7?
?7?
27
77
7?
?7?
27
77
7?
?7?
27
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CombinedSystemOutput Input Interface

Input Data Type Description
ResetVItgDipCntr BOOL If this input is set to TRUE, the value of the parameter ResetVItgDipCntr is reset.
ResetVItgSwellCntr BOOL If this input is set to TRUE, the value of the parameter ResetVItgSwellCntr is reset.
. If this input is set to TRUE, the value of the parameter MaxActivePower and the
ResetMaxActivePower BOOL associated time stamp MaxActivePowerTimestamp are reset.
. If this input is set to TRUE, the value of the parameter MaxReactivePower and the
ResetMaxReactivePower BOOL associated time stamp MaxReactivePowerTimestamp are reset.
If this input is set to TRUE:
ResetMinPowerFactor BOOL * The true value of the parameter MinPowerFactor is reset to 1.
* The associated time stamp MinPowerFactorTimestamp is reset.
If this input is set to TRUE:
ResetMaxPowerFactor BOOL * The true value of the parameter MaxPowerFactor is reset to 0.
* The associated time stamp MaxPowerFactorTimestamp is reset.
ResetReactiveEnergy BOOL If this input is set to TRUE, the value of the parameter ReactiveEnergy is reset.
ResetActiveEnergy BOOL If this input is set to TRUE, the value of the parameter ActiveEnergy is reset.
A2_SetActiveEnergy BOOL Command to set the TotalActiveEnergy value to TotalActiveEnergyPreset value.
A2_SetReactiveEnergy BOOL \(llac?umemand to set the TotalReactiveEnergy value to TotalReactiveEnergyPreset
. Value to preset the TotalActiveEnergy, will take effect on a TRUE command to
A2_SetvalueActiveEnergy DINT SetActiveEnergy (Unit: Watt-hours)
. Value to preset the TotalReactiveEnergy, will take effect on a TRUE command to
A2_SetValueReactiveEnergy DINT SetReactiveEnergy (Unit: VAR-hours)
A7_SetActiveEnergy BOOL Command to set the TotalActiveEnergy value to TotalActiveEnergyPreset value.
A7_SetReactiveEnergy BOOL \?;Iumemand to set the TotalReactiveEnergy value to TotalReactiveEnergyPreset
. Value to preset the TotalActiveEnergy, will take effect on a TRUE command to
AT_SetValueActiveEnergy DINT SetActiveEnergy (Unit: Watt-hours)
A7_SetValueReactiveEnergy DINT Value to preset the TotalReactiveEnergy, will take effect on a TRUE command to

SetReactiveEnergy (Unit: VAR-hours)
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Avatar Acyclic Function Blocks

The Avatar_Control function block returns the status of the acyclic data for the
individual avatar. In the example below, the AvMotorOneDirection_Control
function block is displayed. The same set of acyclic data is available for all
avatars, not including the System avatar, analog I/0, and the digital I/O.

AvMotorOneDirection_Control Function Block

AvMotorCOneDirection2_Control v1.0

AvMotorOneDirection2_Control

AvMotorOneDirection2_C..
Mylsland_AcyclicBuffer
MotorTemperature
SILGroup

ThermalCapacity
TimeToTrip

TimeToReset

?

??
7
77
7
7

. —CNoAlarm>»—

— GroundCurrentAlarm_>—

—( ThermalOverloadAlarm >—

—C_ JamAlarm_>—
—_CurrentPhaseUnbalanceAlarm_»—
—_UnderCurrentAlarm_—

—_ OverCurrentAlarm>—
—(_MotorOverheatAlarm>—
—NaTrip—

—C GroundCurrentTrip >—

— ThermalOverloadTrip >—

—C LongStariTrip—
—CJamTrip>—

—(_ CurrentPhaseUnbalanceTrip—
—C_ UnderCurrentTrip>—

—( StallTrip>—

—( PhaseConfigurationTrip_>—

—C OverCurrentTrip>—

—(_ CurrrentPhaselossTrip —

— CurrrentPhaseReversalTrip —

— MotorOverheatTrip—
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Avatar Control Output Interface

Output Data Type Description
CurrentPhaseUnbalanceTrip BOOL Zc:netl.vatar has detected the conditions to cause a current phase unbalance trip
CurrentPhaseUnbalanceAlarm BOOL The avatar has detected the conditions to cause a current phase unbalance event.
CurrrentPhaselLossTrip BOOL The avatar has detected the conditions to cause a current phase loss trip event.
CurrrentPhaseReversalTrip BOOL The avatar has detected the conditions to cause a current phase reversal trip event.
GroundCurrentTrip BOOL The avatar has detected the conditions to cause a ground current trip event.
GroundCurrentAlarm BOOL The avatar has detected the conditions to cause a ground current event.
JamTrip BOOL The avatar has detected the conditions to cause a jam trip event.
JamAlarm BOOL The avatar has detected the conditions to cause a jam event.
LongStartTrip BOOL The avatar has detected the conditions to cause a long start trip event.
MotorOverheatTrip BOOL The motor temperature has increased above the motor overheat trip level.
MotorOverheatAlarm BOOL The motor temperature has increased above the motor overheat level.

Indicates the temperature of the motor in 0.1 °C scaling unit. Depending on

temperature sensor type, the range is:
MotorTemperature INT + -200 to +850°C (-328 to +1562°F) (for PT100)

« -200to +600°C (-328 to +1112°F) (for PT1000)
« -60to +180°C (-76 to +356°F) (for NI 100/1000)

NoTrip BOOL No trip has been detected.
NoAlarm BOOL No advisory condition has been detected.
OverCurrentTrip BOOL The avatar has detected the conditions to cause an overcurrent trip event.
OverCurrentAlarm BOOL The avatar has detected the conditions to cause an overcurrent event.
PhaseConfigurationTrip BOOL The avatar has detected the conditions to cause a phase configuration trip event.
SILGroup SINT Indicates the number of the SIL'0 group.
StallTrip BOOL The avatar has detected the conditions to cause a stall trip event.
ThermalCapacity INT Egg\éi-des the percentage (%) of the thermal capacity of the motor which has been
ThermalOverloadTrip BOOL The avatar thermal capacity has increased above 100%.
ThermalOverloadAlarm BOOL The avatar thermal capacity has increased above the thermal overload level.
TimeToReset DINT Estimated time to wait before being able to reset a thermal overload trip. (Unit: s)
TimeToTrip DINT (Eusrt:ir;r?ast)ed time before a thermal overload trip will occur given the current conditions.
UnderCurrentTrip BOOL The avatar has detected the conditions to cause an undercurrent trip event.
UnderCurrentAlarm BOOL The avatar has detected the conditions to cause an undercurrent event.

10. Safety Integrity Level according to standard IEC 61508.
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Avatar Cyclic Function Blocks

Analog I/O

AvAnaloglO Input Interface

The AvAnaloglO function block provides information about the Analog I/O avatar
with two inputs and one output.

AvAnaloglO Function Block

AlD
Al
AQO

AvAnaloglO2 vl.0
—AvAnaloglO2

AvAnaloglO?2
Mylsland _Input
Mylsland Output

— Ready »—

?
22
o

Input

Data Type

Description

AQO

INT

Value to be written to analog output 0. Unit and scaling depends on the analog
output type configured.

.

Type 0 (Unit: mV)
Type 1 (Unit: mV)
Type 2 (Unit: pA)
Type 3 (Unit: pA)

AvAnaloglO Output Interface

Output

Data Type

Description

Ready

BOOL

Indicates TRUE if the function block is ready to receive an execute command.

AlO

INT

Indicates the value read from the analog input 0. Unit and scaling depends on the
analog output type configured.

.

Type 0 to 12 (Unit: 0.1 °C)
Type 13 (Unit: mV)
Type 14 (Unit: mV)
Type 15 (Unit: pA)
Type 16 (Unit: pA)

Al

INT

Indicates the value read from the analog input 1.
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Digital /0

The AvDigitallO function block provides information about the Digital I/O avatar

with four inputs and two outputs.

AvDigitallO Function Block

AvDigitallO3 v1.0
—AvDigitallO3
AvDigitallO3 ? — Ready »—
Mylsland_Input ? — DI0 —
Mylsland_Qutput 2 — DI —
DQO ?7? — DI2 —
D1 7?7 —DI3—

AvDigitallO Input Interface

Input Data Type Description
DQO BOOL If this input is set to TRUE, the digital output 0 is set to TRUE.
DQ1 BOOL If this input is set to TRUE, the digital output 1 is set to TRUE.

AvDigitallO Output Interface

Output Data Type Description

Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.

DIO BOOL If this output is set to TRUE, the digital input O of the Digital I/O avatar is set to TRUE.
DI1 BOOL If this output is set to TRUE, the digital input 1 of the Digital I/O avatar is set to TRUE.
DI2 BOOL If this output is set to TRUE, the digital input 2 of the Digital I/O avatar is set to TRUE.
DI3 BOOL If this output is set to TRUE, the digital input 3 of the Digital I/O avatar is set to TRUE.
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Motor One Direction

The AvMotorOneDirection function block is used to manage a motor in one

direction.

AvMotorOneDirection Function Block

AvOneDirection02 v1.0
—AvOneDirection02
AvOneDirection02 ? |... M Ready —
Mylsland_Input ? — RunFwdSts —
Mylsland_Output ? — Tripped —
AvgIRMS ?? —(C Alarm_—
PVinput0 ?? — UpstreamVltg1 —
PVinput1 ?2? — ManualModeOverrideStatus —
PVinput2 ?? —( AssetAlarm —
PVinput3 ?? —( LoadRunnning —
PVinput4 ?2? —ReadyToReset —
RunFwdCmd ?2? — LocalFwdCmdSts —
ResetTrip ?? — BypassCmdSts —
ResetAlarmCntrs ?? — LoadStarting —
ResetTripCntrs ?2? — AvgIRMS_O —
ResetMaxIRMS ?? — PVSwitch0 »—
RecordToUChannel1 ?2? —_PVSwitch1 —
RecordToUChannel2 ?? —( PVSwitch2 »—
RecordToUChannel3 ?? — PVSwitch3 »—
RecordToUChannel4 ?? —( PVSwitchd —
AvMotorOneDirection Input Interface
Input Data Type Description
RecordToUChannel1 BOOL
RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL the enabled channels until they are disabled.
RecordToUChannel4 BOOL
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.
ResetTrip BOOL If_this input is s_et to TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.
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AvMotorOneDirection Output Interface

Output Data Type Description
AssetAl BOOL If this output is set to TRUE, a power device or SIL" starter within the avatar has
SsetAlarm reached or exceeded 90% of the expected durability (per avatar parameter).
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imnil)cates the average of the most recent phase current Irms overflow values. (Unit:
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalFwdCmdSts BOOL digital inputs, and PLC commands are ignored.
BypassCmdSts BOOL Hitphls output is set to TRUE, the avatar will continue operation and not stop due to a
. If this output is set to TRUE, the avatar is controlled by local command and PV
ManualModeOverrideStatus BOOL control when in manual mode.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg1 BOOL present for the first starter/power device in this avatar (breaker closed).
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
PVInput0 INT
PVinput1 INT
PVinput2 INT Returns the measured value of the PV Input.
PVInput3 INT
PVinput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL
PVSwitch2 BOOL If this output is set to TRUE, the PV Switch represents an ON command.
PVSwitch3 BOOL
PVSwitch4 BOOL

11. Safety Integrity Level according to standard IEC 61508
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Motor One Direction - SIL Stop, W. Cat 1/2

AvMotorOneDirectionSILStop Input Interface

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 1 and Category 2 according to ISO 13849.

The AvMotorOneDirectionSILStop function block is used to manage a motor in
one direction with Stop Category 0 or Stop Category 112 function compliance for
Wiring Category 1 and Category 2.

AvMotorOneDirectionSILStop Function Block

AvOneDirsiLstop02 v1.0

—AvOneDirSILStop02
AvOneDirSILStop02 ? ... —(Ready —
Mylsland_Input ? —( RunFwdStatus »—
Mylsland_Output ? —( Tripped —
AvgIRMS ?? —( Alarm —
RunFwdCmd ?? —( UpstreamVlitg1 —
ResetTrip ?? —( AssetAlarm —
ResetAlarmCntrs ?? —( LoadRunnning —
ResetTripCntrs ?? —(ReadyToReset »—
ResetMaxIRMS ?? —( LoadStarting —
RecordToUChannel1 ?? —(AvgIRMS_O —
RecordToUChannel2 2?
RecordToUChannel3 2?
RecordToUChannel4 7

Input Data Type Description

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL
If this input is set to TRUE, the maximum average Irms current value and the

ResetMaxIRMS BOOL timestamp are reset.

ResetTrip BOOL If_this input is s_et to TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.

12. Stop categories according to EN/IEC 60204-1.
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AvMotorOneDirectionSILStop Output Interface

Output Data Type Description
AssetAl BOOL If this output is set to TRUE, a power device within the avatar has reached or
SsetAlarm exceeded 90% of the expected durability (per avatar parameter).

AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)

AvgIRMS_O DINT Imnil)cates the average of the most recent phase current Irms overflow values. (Unit:
If this output is set to TRUE, a Run or Close command has been executed, and

LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).

LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.

Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
If this output is set to TRUE, the avatar meets the trip reset conditions and can be

ReadyToReset BOOL reset with a trip reset command.

RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.

Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is

UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).

Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
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Motor One Direction - SIL Stop, W. Cat 3/4

AvMotorOneDirectionSILStopCat34 Input Interface

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 3 and Category 4 according to ISO 13849.

The AvMotorOneDirectionSILStopCat34 function block is used to manage a
motor in one direction with Stop Category 0 or Stop Category 113 function
compliance for Wiring Category 3 and Category 4.

AvMotorOneDirectionSILStopCat34 Function Block

AvOneDirSILStopCt34 v1.0

—AvOneDirSILStopCt34
AvOneDirSILStopCt34 ? ... —<Ready —
Mylsland_Input ? —( Switch1Status —
Mylsland_Output ? — Tripped »—
AvgIRMS ?? —C Alarm —
Switch1Cmd ?? — UpstreamVitg1 »—
Switch2Cmd ?? —( AssetAlarm —
ResetTrip ?? —( Switch2Status —
ResetAlarmCntrs ?? — LoadRunnning >—
ResetTripCntrs ?? —(ReadyToReset —
ResetMaxIRMS ?? — UpstreamVItg2 »—
RecordToUChannel1 ?? —( LoadStarting —
RecordToUChannel2 ?? —CAvgIRMS_O —
RecordToUChannel3 ??
RecordToUChannel4 ??

Input Data Type Description

RecordToUChannel1 BOOL

RecordToUChannel?2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL

ResetMaxIRMS BOOL gr:zztianr?\lpj)t;sr:?éégtTRUE’ the maximum average Irms current value and the

ResetTrip BOOL \l):ntlrluri ;rgl;ct) ||'St hsizt ;(Ja'I;S'PE, detected trips whose trip reset conditions have been met

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

Switch1Cmd BOOL If this input is set to TRUE, the avatar forward primary switch is closed.

Switch2Cmd BOOL If this input is set to TRUE, the avatar forward redundant switch is closed.

13. Stop categories according to EN/IEC 60204-1.
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AvMotorOneDirectionSILStopCat34 Output Interface

Output Data Type Description
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has
SsetAlarm reached or exceeded 90% of the expected durability (per avatar parameter).
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imnil)cates the average of the most recent phase current Irms overflow values.(Unit:
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
Switch1Status BOOL If this output is set to TRUE, the avatar forward primary switch is closed.
Switch2Status BOOL If this output is set to TRUE, the avatar forward redundant switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg1 BOOL present for the first starter/power device in this avatar (breaker closed).
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar (breaker closed).
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

Motor Two Directions

The AvMotorTwoDirection function block is used to manage a motor in two
directions (forward and reverse).

AvMotorTwoDirection Function Block

—AvTwoDirection03

AvTwoDirection03 ? ... —{Ready —
Mylsland_Input ? — RunFwdSts —
Mylsland_Qutput ? — Tripped —
AvgIRMS ?? — Alarm —
PVinput0 ?? — UpstreamVlitg1 —
PVinput1 ?2? — ManualModeOverrideStatus +—
PVinput2 ?? — AssetAlarm_—
PVinput3 ?? — RunRevStatus —
PVinput4 ?? — LoadRunnning >—
RunFwdCmd ?2? — ReadyToReset »—
RunRevCmd ?7? — UpstreamVItg2 —
ResetTrip ?? — LocalRevCmdSts —
ResetAlarmCnirs ?2? — LocalFwdCmdSts —
ResetTripCntrs ?? —{ BypassCmdSts »—
ResetMaxIRMS ?2? — LoadStarting —
RecordToUChannel1 ?? — AvgIRMS_O »—
RecordToUChannel2 ?? —PVSwitch0 —
RecordToUChannel3 ?? — PVSwitch1 >—
RecordToUChannel4 ?2? — PVSwitch2 —

— PVSwitch3 —

(PVSwitchd)—
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AvMotorTwoDirection Input Interface

Input Data Type Description

RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.

RunRevCmd BOOL If this input is set to TRUE, the avatar reverse switch is closed.

ResetTrip BOOL \I/]\(ntlrlurse ;r;;:t;é ;St hsiczt atf/)a-lt-;.UE’ detected trips whose trip reset conditions have been met

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetMaxIRMS BOOL ’I[;‘r;rgztzrﬁl:)t;sr;(raéégt.TRUE, the maximum average Irms current value and the

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL
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AvMotorTwoDirection Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has

Ssetalarm reached or exceeded 90% of the expected durability (per avatar parameter).

RunRevStatus BOOL If this output is set to TRUE, the avatar reverse switch is closed.

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.

If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalRevCmdSts BOOL digital inputs, and PLC commands are ignored.

If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalFwdCmdSts BOOL digital inputs, and PLC commands are ignored.
ByPassCmdSts BOOL Hitphls output is set to TRUE, the avatar will continue operation and not stop due to a

. If this output is set to TRUE, the avatar is controlled by local command and PV

ManualModeOverrideStatus BOOL control when in manual mode.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the starter/power device in this avatar.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT ImndAl)cates the average of the most recent phase current Irms overflow values. (Unit:
PVinput0 INT
PVinput1 INT
PVinput2 INT Returns the measured value of the PV Input.
PVinput3 INT
PVinput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL
PVSwitch2 BOOL If this output is set to TRUE, the PV Switch represents an ON command.
PVSwitch3 BOOL
PVSwitch4 BOOL
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Motor Two Directions - SIL Stop, W. Cat 1/2

AvMotorTwoDirectionSILStop Input Interface

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 1 and Category 2 according to ISO 13849.

The AvMotorTwoDirectionSILStop function block is used to manage a motor in
two directions (forward and reverse) with Stop Category 0 or Stop Category 114
function compliance for Wiring Category 1 and Category 2.

AvMotorTwoDirectionSILStop Function Block

AvTwoDirSILStopCt12 v1.0

—AvVTwoDIirSILStopCt12
AvTwoDirSILStopCt12 ? —( Ready »—
Mylsland_Input ? —(C RunFwdStatus >—
Mylsland_Qutput ? —( Tripped >—
AvgIRMS ?? —C Alarm >—
RunFwdCmd ?7? —( UpstreamVItg1 >—
RunRevCmd ?7? —( AssetAlarm —
ResetTrip ?? —C RunRevStatus »—
ResetAlarmCntrs ?? —( LoadRunnning »—
ResetTripCntrs ?? —( ReadyToReset >—
ResetMaxIRMS ?7? —( UpstreamVItg2 »—
RecordToUChannel1 ?7? —( LoadStarting >—
RecordToUChannel2 ?? —CAvgIRMS_O »—
RecordToUChannel3 ?7?
RecordToUChannel4 ??

Input Data Type Description

RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.

RunRevCmd BOOL If this input is set to TRUE, the avatar reverse switch is closed.

ResetTrip BOOL \Ill\‘”tlil'nrse ;r;r:t;(t) |I'St hsizt atf/)a-lt-;.UE’ detected trips whose trip reset conditions have been met

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetMaxIRMS BOOL Hr?ett?ggt;sr;?ége)t.TRUE, the maximum average Irms current value and the

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL

14. Stop categories according to EN/IEC 60204-1.
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AvMotorTwoDirectionSILStop Output Interface

Output Data Type Description

Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.

Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
UpstreamVitg1 BOOL If this output is set to TRUE, the avatar has detected that upstream main power is

present for the first starter/power device in this avatar (breaker closed).

If this output is set to TRUE, a power device or SIL starter within the avatar has

AssetAlarm BOOL reached or exceeded 90% of the expected durability (per avatar parameter).
RunRevStatus BOOL If this output is set to TRUE, the avatar reverse switch is closed.

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Indicates the average of the most recent phase current Irms overflow values.(Unit:

mA)
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Motor Two Directions - SIL Stop, W. Cat 3/4

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 3 and Category 4 according to ISO 13849.

The AvMotorTwoDirectionSILStopCat34 function block is used to manage a
motor in two directions (forward and reverse) with Stop Category 0 or Stop
Category 115 function compliance for Wiring Category 3 and Category 4.

AvMotorTwoDirectionsSILStopCat34 Function Block

AvTwoDirSILStopCt34 v1.0

—AvIwoDIrSILStopCt34

AvTwoDirSILStopCt34
Mylsland_Input
Mylsland_Output
AvgIRMS

Run2Cmd
RunFwdCmd
RunRevCmd
ResetTrip
ResetAlarmCntrs
ResetTripCntrs
ResetMaxIRMS
RecordToUChannel1
RecordToUChannel2
RecordToUChannel3
RecordToUChannel4

? ...l Ready —
—( Run2Status »—
? —( Tripped >—
?2? —C Alarm —
?2? — UpstreamVitg1 —
?2? —( AssetAlarm —
?2? — RunFwdStatus —

?2? —( LoadRunnning —
?2? — ReadyToReset —
?27? — UpstreamVItg2 —
?2? — UpstreamVItg3 —
?2? —( RunRevStatus »—
?2? —( LoadStarting —

22 | -CAvgIRMS_O)—

??

=)

AvMotorTwoDirectionsSILStopCat34 Input Interface

Input Data Type Description

Run2Cmd BOOL If this input is set to TRUE, the avatar forward redundant switch is closed.

RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.

RunRevCmd BOOL If this input is set to TRUE, the avatar reverse switch is closed.

ResetTrip BOOL \I/]:ntlT:'Se ;r;r:t;é ;St hsizt atf/)a-l’;;.UE’ detected trips whose trip reset conditions have been met

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetMaxIRMS BOOL ’It;cr:thianrfwl:)t;Sr:?é;gtTRUE’ the maximum average Irms current value and the

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL

15. Stop categories according to EN/IEC 60204-1.
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AvMotorTwoDirectionsSILStopCat34 Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
Run2Status BOOL If this output is set to TRUE, the avatar forward redundant switch is closed.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has
SsetAlarm reached or exceeded 90% of the expected durability (per avatar parameter).
RunRevStatus BOOL If this output is set to TRUE, the avatar reverse switch is closed.
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar (breaker closed).
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg3 BOOL present for the third starter/power device in this avatar.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imnil)cates the average of the most recent phase current Irms overflow values.(Unit:
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Function Blocks

Motor Two Speeds

The AvMotorTwoSpeeds function block is used to manage a two speed motor.

AvMotorTwoSpeeds Function Block

AvTwoSpeed06 v1.0

AvTwoSpeed06
AvTwoSpeed06 ? | ... F{Ready r—
Mylsland_Input ? — RunFwdLowStatus —
Mylsland_Output ? — Tripped —
AvgIRMS ?? — Alarm_—
PVinput0 ?? — UpstreamVitg1 »—
PVinput1 ?2? —ManualModeOverrideStatus —
PVinput2 ?? —AssetAlarm —
PVinput3 ?2? — RunFwdHighStatus —
PVinputd ?? —( LoadRunnning -—
RunFwdLowCmd ?2? —ReadyToReset —
RunFwdHighCmd ?? —UpstreamVIitg2 »—
ResetTrip ?? — LoadStarting —
ResetAlarmCntrs ?? —AvgIRMS_0 —
ResetTripCntrs ?2? — PVSwitch0 >—
ResetMaxIRMS ?? —(PVSwitch1 »—
RecordToUChannel1 272 —{ PVSwitch2 »—
RecordToUChannel2 ?? — PVSwitch3 —
RecordToUChannel3 ?2? — PVSwitchd »—
RecordToUChannel4 ?? —( HighSpeedFwdCmd —
— LowSpeedFwdCmd —
— BypassCmdSts —

AvMotorTwoSpeeds Input Interface

Input Data Type Description
RunFwdLowCmd BOOL If this input is set to TRUE, the motor starts in forward direction with low speed.
RunFwdHighCmd BOOL If this input is set to TRUE, the motor starts in forward direction with high speed.
. If this input is set to TRUE, detected trips whose trip reset conditions have been met
ResetTrip SO will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.
RecordToUChannel1 BOOL
RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL the enabled channels until they are disabled.
RecordToUChannel4 BOOL
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AvMotorTwoSpeeds Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
If this output is set to TRUE, the motor is running in low speed. If this output is set to
RunFwdLowStatus BOOL FALSE, the motor is stopped or is running in high speed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has
SselAlarm reached or exceeded 90% of the expected durability (per avatar parameter).
. If this output is set to TRUE, the motor is running in high speed. If this output is set to
RunFwdHighStatus BOOL FALSE, the motor is stopped or is running in low speed.
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar.
If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalFwdLowCmdSts BOOL digital inputs, and PLC commands are ignored.
. If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalFwdHighCmdsSts BOOL digital inputs, and PLC commands are ignored.
ByPassCmdSts BOOL {:i:)hls output is set to TRUE, the avatar will continue operation and not stop due to a
ManualModeOverrideStatus BOOL If this output i_s set to TRUE, the avatar is controlled by local command and PV
control when in manual mode.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imnil)cates the average of the most recent phase current Irms overflow values.(Unit:
PVinput0 INT
PVinput1 INT
PVinput2 INT Returns the measured value of the PV Input.
PVinput3 INT
PVinput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL
PVSwitch2 BOOL If this output is set to TRUE, the PV Switch represents an ON command.
PVSwitch3 BOOL
PVSwitch4 BOOL
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Motor Two Speeds - SIL Stop, W. Cat 1/2

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 1 and Category 2 according to ISO 13849.

The AvMotorTwoSpeedsSILStop function block is used to manage a two speed
motor with Stop Category 0 or Stop Category 116 function compliance for Wiring
Category 1 and Category 2.

AvMotorTwoSpeedsSILStop Function Block

AvTwoSpdSILstopCt12 v1.0
——AvTwoSpdSILStopCt12

AvTwoSpdSILStopCt12 ? .| Ready —
Mylsland_Input ? —( RunFwdLowStatus »—
Mylsland_Output ? —( Tripped »—
AvgIRMS ?? —C Alarm >—
RunFwdLowCmd ?? —( UpstreamVitg1 »—
RunFwdHighCmd ?? —( AssetAlarm —
ResetTrip ?? —( RunFwdHighStatus >—
ResetAlarmCntrs ?? —( LoadRunnning »—
ResetTripCntrs ?? —( ReadyToReset —
ResetMaxIRMS ?? — UpstreamVItg2 »—
RecordToUChannel1 ?? — LoadStarting »—
RecordToUChannel2 ?? —CAvgIRMS_O »—
RecordToUChannel3 ?7?
RecordToUChannel4 ??

AvMotorTwoSpeedsSILStop Input Interface

Input Data Type Description

RunFwdLowCmd BOOL If this input is set to TRUE, the motor starts in the forward direction with low speed.

RunFwdHighCmd BOOL If this input is set to TRUE, the motor starts in the forward direction with high speed.

ResetTrip BOOL \I:/ItlTlrselsrg:L;ct);stﬁztsgaTtaF‘{rUE detected trips whose trip reset conditions have been met

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetMaxIRMS BOOL ’I[;‘r;r;i:trgl;t;srsfééthRUE, the maximum average Irms current value and the

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL

16. Stop categories according to EN/IEC 60204-1.
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AvMotorTwoSpeedsSILStop Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
. If this output is set to TRUE, the motor is running in high speed. If this output is set to

RunFwdHighStatus BOOL FALSE, the motor is stopped or is running in low speed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has

SselAlarm reached or exceeded 90% of the expected durability (per avatar parameter).

If this output is set to TRUE, the motor is running in low speed. If this output is set to
RunFwdLowStatus BOOL FALSE, the motor is stopped or is running in high speed.

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imnil)cates the average of the most recent phase current Irms overflow values.(Unit:
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Function Blocks

Motor Two Speeds - SIL Stop, W. Cat 3/4

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 3 and Category 4 according to ISO 13849.

The AvMotorTwoSpeedsSILStopCat34 function block is used to manage a two
speed motor with Stop Category 0 or Stop Category 117 function compliance for

Wiring Category 3 and Category 4.

AvMotorTwoSpeedsSILStopCat34 Function Block

AvTwoSpdSILStopCE34 v1.0

—AvVIwoSpdSILStopCt34
AvTwoSpdSILStopCt34 ?
Mylsland_Input ?
Mylsland_Output ?
AvgIRMS ?7?
Run2Cmd ?7?
RunFwdHighCmd 77
RunFwdLowCmd ?7?
ResetTrip ??
ResetAlarmCntrs ?7?
ResetTripCntrs 27
ResetMaxIRMS ?7?
RecordToUChannel1 ?7?
RecordToUChannel2 ?7?
RecordToUChannel3 ?7?
RecordToUChannel4 ?7?

—(Ready »—

— Run2Status —

— Tripped >—

—( Alarm —

— UpstreamVitg1 —

—( AssetAlarm »—

— RunFwdLowStatus »—
— LoadRunnning —

— ReadyToReset »—

— UpstreamVItg2 —

— UpstreamVItg3 —

— RunFwdHighStatus >—
— LoadStarting »—
_CAvgIRMS_ O —

AvMotorTwoSpeedsSILStopCat34 Input Interface

Input Data Type Description

Run2Cmd BOOL If this input is set to TRUE, the avatar forward redundant switch is closed.

RunFwdLowCmd BOOL If this input is set to TRUE, the motor starts in forward direction with low speed.

RunFwdHighCmd BOOL If this input is set to TRUE, the motor starts in forward direction with high speed.

ResetTrip BOOL \IltntlTlri Isrgil;ct) ;St hsizt ;SaTt;PE, detected trips whose trip reset conditions have been met

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetMaxIRMS BOOL {;‘ér;i:t?g;t;sresfééthRUE, the maximum average Irms current value and the

RecordToUChannel1 BOOL

RecordToUChannel?2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL

17. Stop categories according to EN/IEC 60204-1.
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AvMotorTwoSpeedsSILStopCat34 Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
Run2Status BOOL If this output is set to TRUE, the avatar forward redundant switch is closed.
. If this output is set to TRUE, the motor is running in high speed. If this output is set to

RunFwdHighStatus BOOL FALSE, the motor is stopped or is running in low speed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has

SsetAlarm reached or exceeded 90% of the expected durability (per avatar parameter).

If this output is set to TRUE, the motor is running in low speed. If this output is set to
RunFwdLowStatus BOOL FALSE, the motor is stopped or is running in high speed.

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg3 BOOL present for the third starter/power device in this avatar.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Irgil)cates the average of the most recent phase current Irms overflow values. (Unit:
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Function Blocks

Motor Two Speeds Two Directions

AvMotorTwoSpeedsTwo Function Block

The AvMotorTwoSpeedsTwo function block is used to manage a two speed
motor in two directions (forward and reverse).

Av25peed2DirectionD2 v1.00

—Av2Speed2Direction02
Av2Speed2Direction02 ?
Mylsland_Input ?
Mylsland_Output ?
AvgIRMS ?7?
PVInput0 ??
PVinput1 ??
PVinput2 ?7?
PVInput3 ??
PVinput4 77
RunFwdLowCmd ?7?
RunFwdHighCmd ?7?
RunRevLowCmd ?7?
RunRevHighCmd ?7?
ResetTrip ?7?
ResetAlarmCntrs 77
ResetTripCntrs ?7?
ResetMaxIRMS ??
RecordToUChannel1 ??
RecordToUChannel2 ??
RecordToUChannel3 ??
RecordToUChanneld ??

— Ready »—

— RunFwdLowStatus >—
— Tripped —

— Alarm —

— UpstreamVitg1 »—

— AssetAlarm —

— RunFwdHighStatus —
— LoadRunnning »—

— ReadyToReset —

—( UpstreamVitg2 »—

— UpstreamVitg3 »—

— UpstreamVitg4 »—
— RunRevLowStatus »—

—RunRevHighStatus >—
— LoadStarting >—

- CAVgIRMS_O5>—

- PVSwitchD >—

— PVSwitch1 >—

— PVSwitch2 »>—

— PVSwitch3 >—

— PVSwitch4 >—

— HighSpeedRevSt —
— LowSpeedRevSt —

— HighSpeedFwdCmd »>—
— LowSpeedFwdCmd »—

— BypassCmdSts »—

AvMotorTwoSpeedsTwo Input Interface

Input Data Type Description

RunFwdLowCmd BOOL If this input is set to TRUE, the motor starts in forward direction with low speed.

RunFwdHighCmd BOOL If this input is set to TRUE, the motor starts in forward direction with high speed.

RunRevLowCmd BOOL If this input is set to TRUE, the motor starts in reverse direction with low speed.

RunRevHighCmd BOOL If this input is set to TRUE, the motor starts in reverse direction with high speed.

ResetTrip BOOL m:"ri Isl?#ct) ;st hsiezt seaTt;PE, detected trips whose trip reset conditions have been met

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetMaxIRMS BOOL gr;heizt:gl;t:r:igétTRUE, the maximum average Irms current value and the

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL
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AvMotorTwoSpeedsTwo Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.

If this output is set to TRUE, the motor is running in low speed. If this output is set to
RunFwdLowStatus BOOL FALSE, the motor is stopped or is running in high speed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has

SselAlarm reached or exceeded 90% of the expected durability (per avatar parameter).
. If this output is set to TRUE, the motor is running in high speed. If this output is set to

RunFwdHighStatus BOOL FALSE, the motor is stopped or is running in low speed.

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg3 BOOL present for the third starter/power device in this avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg4 BOOL present for the fourth starter/power device in this avatar.
RunRevLowStatus BOOL If this output is set to TRUE, the low speed reverser switch is closed.
RunRevHighStatus BOOL If this output is set to TRUE, the high speed reverser switch is closed.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.

If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalFwdLowCmdSts BOOL digital inputs, and PLC commands are ignored.

. If this output is set to TRUE, the avatar logic is controlled by commands received on

LocalFwdHighCmdSts BOOL digital inputs, and PLC commands are ignored.

If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalRevLowCmdSts BOOL digital inputs, and PLC commands are ignored.

. If this output is set to TRUE, the avatar logic is controlled by commands received on

LocalRevHighCmdSts BOOL digital inputs, and PLC commands are ignored.
ByPassCmdSts BOOL gi:)hls output is set to TRUE, the avatar will continue operation and not stop due to a
ManualModeOverrideStatus BOOL Ic]c;:i?ocl)L\:\}Eg:\iisnsggr?ugﬁggaéhe avatar is controlled by local command and PV
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imnil)cates the average of the most recent phase current Irms overflow values.(Unit:
PVInput0 INT
PVIinput1 INT
PVinput2 INT Returns the measured value of the PV Input.
PVinput3 INT
PVinput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL
PVSwitch2 BOOL If this output is set to TRUE, the PV Switch represents an ON command.
PVSwitch3 BOOL
PVSwitch4 BOOL
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Function Blocks

Motor Two Speeds Two Directions - SIL Stop, W. Cat 1/2

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 1 and Category 2 according to ISO 13849.

The AvMotorTwoSpeedsTwoSILStop function block is used to manage a two
speed motor in two directions (forward and reverse) with Stop Category 0 or Stop
Category 118 function compliance for Wiring Category 1 and Category 2.

AvMotorTwoSpeedsTwoSILStop Function Block

Av25p2DirSILstopCti2 vi.0
—Av2Sp2DirSILStopCt12
Av2Sp2DirSILStopCt12 ? —(Ready »—
Mylsland_Input ? —( RunFwdLowStatus »—
Mylsland_Output ? —( Tripped —
AvgIRMS ?? —C Alarm —
RunFwdLowCmd ?? —( UpstreamVitg1 >—
RunFwdHighCmd ?? —( AssetAlarm >—
RunRevLowCmd ?? —( RunFwdHighStatus >—
RunRevHighCmd ?? —( LoadRunnning >—
ResetTrip ?? —( ReadyToReset »—
ResetAlarmCntrs ?? —( UpstreamVItg2 »—
ResetTripCntrs ?? —( UpstreamVItg3 »—
ResetMaxIRMS ?? —( UpstreamVItg4 »—
RecordToUChannel1 ?? —(C RunRevLowStatus »—
RecordToUChannel2 ?? — RunRevHighStatus —
RecordToUChannel3 ?? —( LoadStarting »—
RecordToUChannel4 ?? —CAvgIRMS_O »—
AvMotorTwoSpeedsTwoSILStop Input Interface
Input Data Type Description
RunFwdLowCmd BOOL If this input is set to TRUE, the motor starts in forward direction with low speed.
RunFwdHighCmd BOOL If this input is set to TRUE, the motor starts in forward direction with high speed.
RunRevLowCmd BOOL If this input is set to TRUE, the motor starts in reverse direction with low speed.
RunRevHighCmd BOOL If this input is set to TRUE, the motor starts in reverse direction with high speed.
" If this input is set to TRUE, detected trips whose trip reset conditions have been met
ResetTrip BOOL will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.
RecordToUChannel1 BOOL
RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL enabled channels until they are disabled.
RecordToUChannel4 BOOL

18. Stop categories according to EN/IEC 60204-1.
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AvMotorTwoSpeedsTwoSILStop Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.

If this output is set to TRUE, the motor is running in low speed. If this output is set to
RunFwdLowStatus BOOL FALSE, the motor is stopped or is running in high speed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVltg1 BOOL present for the first starter/power device (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has

SselAlarm reached or exceeded 90% of the expected durability (per avatar parameter).
. If this output is set to TRUE, the motor is running in high speed. If this output is set to

RunFwdHighStatus BOOL FALSE, the motor is stopped or is running in low speed.

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg3 BOOL present for the third starter/power device in this avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg4 BOOL present for the fourth starter/power device in this avatar.
RunRevLowStatus BOOL If this output is set to TRUE, the low speed reverser switch is closed.
RunRevHighStatus BOOL If this output is set to TRUE, the high speed reverser switch is closed.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Indicates the average of the most recent phase current Irms overflow values.(Unit:

mA)
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Function Blocks

Motor Two Speeds Two Directions - SIL Stop, W. Cat 3/4

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 3 and Category 4 according to ISO 13849.

The AvMotorTwoSpeedsTwoSILStop function block is used to manage a two
speed motor in two directions (forward and reverse) with Stop Category 0 or Stop
Category 119 function compliance for Wiring Category 3 and Category 4.

AvMotorTwoSpeedsTwoSILStopCat34 Function Block

Av25pd2DirSILStopC34 v1.0

—Av2Spd2DirSILStopC34
Av2Spd2DirSILStopC34 ? ... —Ready —
Mylsland_Input ? —( RunFwdLowStatus >—
Mylsland_Output ? —( Tripped —
AvgIRMS ?? —C Alarm —
RunFwdLowCmd ?? —( UpstreamVitg1 —
RunFwdHighCmd ?? —( AssetAlarm —
RunRevLowCmd ?? —C RunFwdHighStatus »—
RunRevHighCmd ?? - LoadRunnning >—
ResetTrip ?? —( ReadyToReset —
ResetAlarmCntrs ?? —( UpstreamVItg2 —
ResetTripCntrs ?? —( UpstreamVItg3 —
ResetMaxIRMS ?? —( UpstreamVltg4 —
RecordToUChannel1 ?? — RunRevLowStatus »—
RecordToUChannel2 ?? —( RunRevHighStatus »>—
RecordToUChannel3 ?? —( LoadStarting —
RecordToUChannel4 ?? —CAvgIRMS_0O —

AvMotorTwoSpeedsTwoSILStopCat34 Input Interface

Input Data Type Description

RunFwdLowCmd BOOL If this input is set to TRUE, the motor starts in forward direction with low speed.

RunFwdHighCmd BOOL If this input is set to TRUE, the motor starts in forward direction with high speed.

RunRevLowCmd BOOL If this input is set to TRUE, the motor starts in reverse direction with low speed.

RunRevHighCmd BOOL If this input is set to TRUE, the motor starts in reverse direction with high speed.

ResetTrip BOOL \I:”tlmsé gﬁct) ;St hsizt aESaTtaF\{rPE, detected trips whose trip reset conditions have been met

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetMaxIRMS BOOL ’I[;‘r;heizt:r%l;t;sres?ééce)t.TRUE, the maximum average Irms current value and the

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL

19. Stop categories according to EN/IEC 60204-1.
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AvMotorTwoSpeedsTwoSILStopCat34 Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.

If this output is set to TRUE, the motor is running in low speed. If this output is set to
RunFwdLowStatus BOOL FALSE, the motor is stopped or is running in high speed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has

SselAlarm reached or exceeded 90% of the expected durability (per avatar parameter).
. If this output is set to TRUE, the motor is running in high speed. If this output is set to

RunFwdHighStatus BOOL FALSE, the motor is stopped or is running in low speed.

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg3 BOOL present for the third starter/power device in this avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg4 BOOL present for the fourth starter/power device in this avatar.
RunRevLowStatus BOOL If this output is set to TRUE, the low speed reverser switch is closed.
RunRevHighStatus BOOL If this output is set to TRUE, the high speed reverser switch is closed.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Indicates the average of the most recent phase current Irms overflow values. (Unit:

mA)
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Function Blocks

Motor Y/D One Direction

The AvMotorYDOneDirection function block is used to manage a wye/delta
(star/triangle) motor in one direction.

AvMotorYDOneDirection Function Block

AVWDOneDirection04v1.0
—AvYDOneDirection04———
AvYDOneDirection04 ? .. HReady —
Mylsland_Input ? —( RunLineFwd »—
Mylsland_OQutput ? — Tripped —
AvglRMS ?? — Alarm —
PVinput0 ?? —(_UpstreamVitg1 —
PVinput1 ?7? —( ManualModeQverrideStatus +—
PVinput2 ?? —( AssetAlarm —
PVinput3 ?? — RunY —
PVinput4 ?7? — LoadRunnning —
RunFwdCmd ?? —( ReadyToReset —
ResetTrip ?? — UpstreamVltg2 —
ResetAlarmCntrs ?? —( UpstreamVItg3 —
ResetTripCntrs ?? —RunD »—
ResetMaxIRMS ?? — LoadStarting —
RecordToUChannel1 ?? —( AvgIRMS_O —
RecordToUChannel2 ?? —( PVSwitch0 >—
RecordToUChannel3 ?? —( PVSwitch1 —
RecordToUChannel4 ?? —( PVSwitch2 —
— PVSwitch3 —
- PVSwitchd —
— LocalFwdCmdSts —
—( BypassCmdSts —
AvMotorYDOneDirection Input Interface
Input Data Type Description
RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.
: If this input is set to TRUE, detected trips whose trip reset conditions have been met
ResetTrip BOOL will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.
RecordToUChannel1 BOOL
RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL the enabled channels until they are disabled.
RecordToUChannel4 BOOL
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AvMotorYDOneDirection Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunLineFwd BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL20 starter within the avatar has
Ssetalarm reached or exceeded 90% of the expected durability (per avatar parameter).
RunY BOOL If this output is set to TRUE, the Y switch for Motor Y/D avatar is closed.
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg3 BOOL present for the third starter/power device in this avatar.
RunD BOOL If this output is set to TRUE, the D switch for Motor Y/D avatar is closed.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalFwdCmdSts BOOL digital inputs, and PLC commands are ignored.
ByPassCmdSts BOOL g‘i:)hls output is set to TRUE, the avatar will continue operation and not stop due to a
. If this output is set to TRUE, the avatar is controlled by local command and PV
ManualModeOverrideStatus BOOL control when in manual mode.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Irgil)cates the average of the most recent phase current Irms overflow values.(Unit:
PVInput0 INT
PVinput1 INT
PVinput2 INT Returns the measured value of the PV Input.
PVinput3 INT
PVinput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL
PVSwitch2 BOOL If this output is set to TRUE, the PV Switch represents an ON command.
PVSwitch3 BOOL
PVSwitch4 BOOL

20. Safety Integrity Level according to standard IEC 61508.
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Motor Y/D Two Directions

The AvMotorYDTwoDirection function block is used to manage a wye/delta (star/
triangle) motor in two directions (forward and reverse).

AvMotorYDTwoDirection Function Block

AviDTwoDirectionds v1.0
—AvYDTwaoDirection05
AvYDTwoDirection05 ? ... F_Ready —
Mylsland_Input ? —( RunFwdStatus —
Mylsland_OQutput ? —( Tripped —
AvgIRMS ?? — Alarm > —
PVInputQ ?? —( UpstreamVitg1 +—
PVInput1 ?? — ManualModeQverrideStatus >—
PVInput2 ?? — AssetAlarm >—
PVInput3 ?? — RunY —
PVInput4 ?? —(_LoadRunnning >—
RunFwdCmd ?? —( ReadyToReset —
RunRevCmd ?? —( UpstreamVitg2 »—
ResetTrip ?? —( UpstreamVIitg3 —
ResetAlarmCntrs ?? —( UpstreamVitg4 »—
ResetTripCntrs ?? —_ RunRevStatus —
ResetMaxIRMS ?7? — RunD >—
RecordToUChannel1 ?? —_ LoadStarting —
RecordToUChannel2 ?? —CAvVgIRMS_O »—
RecordToUChannel3 ?? — PVSwitch0 —
RecordToUChannel4 ?? —( PVSwitch1 >—
—(_PVSwitch2_+—
- PVSwitch3 >
— PVSwitch4 +—
— LocalRevCmdSts »—
— LocalFwdCmdSts >—
— BypassCmdSts »>—

AvMotorYDTwoDirection Input Interface

Input Data Type Description

RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.

RunRevCmd BOOL If this input is set to TRUE, the avatar reverse switch is closed.

ResetTrip BOOL \I:”tlmsé gﬁct) ;St hsizt aESaTtaF\{rPE, detected trips whose trip reset conditions have been met

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetMaxIRMS BOOL ’I[;‘r;heizt:r%l;t;srestraéégt.TRUE, the maximum average Irms current value and the

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL
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AvMotorYDTwoDirection Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL21 starter within the avatar has

Ssetalarm reached or exceeded 90% of the expected durability (per avatar parameter).

RunY BOOL If this output is set to TRUE, the Y switch for Motor Y/D avatars is closed.

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg3 BOOL present for the third starter/power device in this avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg4 BOOL present for the fourth starter/power device in this avatar.
RunRevStatus BOOL If this output is set to TRUE, the avatar reverse switch is closed.
RunD BOOL If this output is set to TRUE, the D switch for Motor Y/D avatars is closed.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.

If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalFwdCmdSts BOOL digital inputs, and PLC commands are ignored.

If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalRevCmdSts BOOL digital inputs, and PLC commands are ignored.
ByPassCmdSts BOOL gi:)ms output is set to TRUE, the avatar will continue operation and not stop due to a

. If this output is set to TRUE, the avatar is controlled by local command and PV

ManualModeOverrideStatus BOOL control when in manual mode.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Irgil)cates the average of the most recent phase current Irms overflow values.(Unit:
PVInput0 INT
PVInput1 INT
PVInput2 INT Returns the measured value of the PV Input.
PVinput3 INT
PVInput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL
PVSwitch2 BOOL If this output is set to TRUE, the PV Switch represents an ON command.
PVSwitch3 BOOL
PVSwitch4 BOOL

21. Safety Integrity Level according to standard IEC 61508.
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Power Interface without I/O (Measure)

The AvPowerlnterface function block is used to monitor current on an external
power device, such as a solid-state relay, soft starter, or variable speed drive.

AvPowerlinterface Function Block

AvPowerlnterface? v1.0
AvPowerlnterface2
AvPowerlnterface?2 ? —(_Ready »—
Mylsland_Input ? — Tripped >—
Mylsland_Output ? —CAlarm_>—
AvgiRMS 22 —_UpstreamVitg1 >—
ResetTrip ey — LoadRunnning_—
ResetAlarmCntrs 2 —(_ ReadyToReset »—
ResefTripCnfrs s —( LoadStarting_—
ResetMaxIRMS ?7? —CAvgIRMS_O—
RecordToUChannel1 ??
RecordToUChannel2 2
RecordToUChannel3 ??
RecordToUChannel4 2
AvPowerlnterface Input Interface
Input Data Type Description
ResetTrip BOOL If_this input is setto TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.
RecordToUChannel1 BOOL
RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL the enabled channels until they are disabled.
RecordToUChannel4 BOOL

AvPowerlInterface Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg1 BOOL present for the first starter/power device in this avatar (breaker closed).

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imng\l)cates the average of the most recent phase current Irms overflow values.(Unit:
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Power Interface with 1/0 (Control)

The AvPowerlnterfacewit function block is used to monitor current and control an
external power device, such as a solid-state relay, soft starter, or variable speed
drive.

AvPowerlnterfacewit Function Block

AvPowerlnterfacewit3 vi.0
AvPowerlnterfacewit3
AvPowerlnterfacewit3 ? —(_Ready_—
Mylsland_Input ? —LQ1Status>—
Mylsland _Output ? —_ Tripped_—
AvglRMS ?? —C Alarm >—
LQ1Cmd ?? —_UpstreamVitg1 >—
LQ2Cmd 72 —(_LQ2Status >—
ResetTrip ?? —(_LoadRunnning_—
ResetAlarmCnirs ?? —( ReadyToReset »—
ResetTripCnirs 27 —C LI >—
ResetMaxIRMS ?7? — L2 —
RecordToUChannel1 ?? —(_LoadStarting_—
RecordToUChannel2 ?? —CAvglIRMS_0O—
RecordToUChannel3 '
RecordToUChannel4 '
AvPowerlnterfacewit Input Interface

Input Data Type Description

LQ1Cmd BOOL If this input is set to TRUE, the logical output 1 is set to TRUE.

LQ2Cmd BOOL If this input is set to TRUE, the logical output 2 is set to TRUE.

B If this input is set to TRUE, detected trips whose trip reset conditions have been met

ResetTrip BOOL will reset for this avatar.

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

If this input is set to TRUE, the maximum average Irms current value and the

ResetMaxIRMS BOOL timestamp are reset.

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,

based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL the enabled channels until they are disabled.
RecordToUChannel4 BOOL
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AvPowerlnterfacewit Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
LQ1Status BOOL If this output is set to TRUE, the logical output 1 is set to TRUE.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
sooL | s cuputissetio TRUE, o avtar s dteccd it upsrar i pover
LQ2Status BOOL If this output is set to TRUE, the logical output 2 is set to TRUE.
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
ReadyToReset BOOL :Ltsh;fvc\)l;#]p:ttirispsreetstgtIE;JE;:& avatar meets the trip reset conditions and can be
LI1 BOOL If this output is set to TRUE, the logical input 1 of the avatar is set to TRUE.
LI2 BOOL If this output is set to TRUE, the logical input 2 of the avatar is set to TRUE.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)

Indicates the average of the most recent phase current Irms overflow values.(Unit:

AvgIRMS_O DINT mA)
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Power Supply

The AvPowerSupply function block is used to manage a power supply.

AvPowerSupply Function Block

AvPowerSupplyd v1.0
—AvPowersupply4
AvPowerSupply4 7y —(Ready —
Mylsland_Input 2 —_ RunFwdStatus —
Mylsland _Output 2 —_Tripped_—
AvglRMS 27 —_Alarm —
RunFwdCmd /s —_UpstreamVItg1 >—
ResefTrip ?7? —_AssetAlarm >—
ResetAlarmCnirs ?? —_LoadRunnning >—
ResetTripCntrs 27 —_ReadyToReset »—
ResetMaxIRMS /s —_LoadStarting —
RecordToUChannel1 ?7? —_AvglIRMS_O>—
RecordToUChannel2 ?7?
RecordToUChannel3 ??
RecordToUChannel4 7
AvPowerSupply Input Interface
Input Data Type Description
RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.
ResetTrip BOOL If this input is set to TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.
RecordToUChannel1 BOOL
RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL the enabled channels until they are disabled.
RecordToUChannel4 BOOL
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AvPowerSupply Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamViig1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL22 starter within the avatar has
ssetalarm reached or exceeded 90% of the expected durability (per avatar parameter).
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imn)(il)cates the average of the most recent phase current Irms overflow values.(Unit:
Resistor

The AvResistor function block is used to manage a resistive load.

AvResistor Function Block

AvResistor5v1.0
AvResistard

AvResistorb ? —_Ready_ —
Mylsland_Input ? —_ RunFwdStatus >—
Mylsland _Output ? —_Tripped_—
AvglRMS 22 —C Alarm_—
RunFwdCmd 27 —_ UpstreamVitg1 >—
ResetTrip ?7? —_ AssetAlarm >—
ResetAlarmCnirs s —_ LoadRunnning_—
ResetTripCntrs 22 —(_ReadyToReset »—
ResetMaxIRMS 27 —( LoadStarting_—
RecordToUChannel1 ?7? —C_AvgIRMS_O—
RecordToUChannel2 ??
RecordToUChannel3 2
RecordToUChannel4 ??

22. Safety Integrity Level according to standard IEC 61508.
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AvResistor Input Interface

Input Data Type Description
RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.
ResetTrip BOOL If.this inputis s_et to TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.
RecordToUChannel1 BOOL
RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL the enabled channels until they are disabled.
RecordToUChannel4 BOOL
AvResistor Output Interface
Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL23 starter within the avatar has
SsetAlarm reached or exceeded 90% of the expected durability (per avatar parameter).
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Indicates the average of the most recent phase current Irms overflow values.(Unit:

mA)

23. Safety Integrity Level according to standard IEC 61508.
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Switch

The AvSwitch function block establishes or interrupts a power line in an electric
circuit.

AvSwitch Function Block

AvSwitche v1.0
AvSwitchG
AvSwitchB ? —_Ready —
Mylsland_Input 2 —( RunFwdSts —
Mylsland_Output 2 —_Tripped_—
AvgiRMS 27 — Alarm_>—
RunFwdCmd .oy —_UpstreamVltg1 —
ResetTrip s —(_AssetAlarm —
ResetAlarmCnirs 2 —_LoadRunnning_>—
ResefTripCnirs 27 —_ReadyToReset »—
ResetMaxIRMS .oy —C_AvglRMS_ 02—
AvSwitch Input Interface
Input Data Type Description
RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.
ResetTrip BOOL If.this input is §et to TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.

AvSwitch Output Interface

Output Data Type Description

Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.

Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
UpstreamVitg1 BOOL If this output is set to TRUE, the avatar has detected that upstream main power is

present for the first starter/power device in this avatar (breaker closed).

If this output is set to TRUE, a power device or SIL24 starter within the avatar has

AssetAlarm BOOL reached or exceeded 90% of the expected durability (per avatar parameter).
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Indicates the average of the most recent phase current Irms overflow values.(Unit:

mA)

24. Safety Integrity Level according to standard IEC 61508.
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Switch - SIL Stop, W. Cat 1/2

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 1 and Category 2 according to ISO 13849.

The AvSwitchSILStopCat function block establishes or interrupts a power line in
an electric circuit with Stop Category 0 or Stop Category 125 function compliance
for Wiring Category 1 and Category 2.

AvSwitchSILStopCat Function Block

—AvSwitchSILStopCt12————
AvSwitchSILStopCt12 ? |...| —CReady —
Mylsland_Input ? — RunFwdStatus >—
Mylsland_Output ? — Tripped >—
AvgIRMS ?? —C Alarm >—
RunFwdCmd ?? — UpstreamVlitg1 —
ResetTrip ?? —( AssetAlarm —
ResetAlarmCntrs ?? — LoadRunnning >—
ResetTripCntrs ?? —ReadyToReset —
ResetMaxIRMS ?? —_AvgIRMS_O —

AvSwitchSILStopCat Input Interface

Input Data Type Description
RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.

: If this input is set to TRUE, detected trips whose trip reset conditions have been met
ResetTrip BOOL will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

If this input is set to TRUE, the maximum average Irms current value and the

ResetMaxIRMS BOOL timestamp are reset.

AvSwitchSILStopCat Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
S00L | [is cuput setic TRUE, e aater s detect it upstear i povers
AssetAlarm BOOL If this output is set to TRUE, a power device or SI.L. starter within the avatar has
reached or exceeded 90% of the expected durability (per avatar parameter).
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
ReadyToReset BOOL |I'fe tshei? v?/ﬁ:mpgttni'ispsreetstgtngfw’atrr:g. avatar meets the trip reset conditions and can be
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Indicates the average of the most recent phase current Irms overflow values.(Unit:

mA)

25. Stop categories according to EN/IEC 60204-1.
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Switch - SIL Stop, W. Cat 3/4

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 3 and Category 4 according to ISO 13849.

The AvSwitchSILStopCat34function block establishes or interrupts a power line
in an electric circuit with Stop Category 0 or Stop Category 126 function
compliance for Wiring Category 3 and Category 4.

AvSwitchSILStopCat34 Function Block

AvSwitchSILStopCi34 v1.0
—AvSwitchSILStopCt34
AvSwitchSILStopCt34 ? ... (Ready —
Mylsland_Input ? —(Run1Status —
Mylsland_Output ? —( Tripped —
AvgIRMS ?? —( Alarm —
Run1Cmd ?? —( UpstreamVitg1 »—
Run2Cmd ?2? —( AssetAlarm —
ResetTrip ?? —( Run2Status —
ResetAlarmCntrs ?? —( LoadRunnning >—
ResetTripCntrs ?2? —( ReadyToReset »—
ResetMaxIRMS ?? —( UpstreamVItg2 —
—(AvgIRMS_O )—
AvSwitchSILStopCat34 Input Interface

Input Data Type Description

Run1Cmd BOOL If this input is set to TRUE, the avatar forward primary switch is closed.

Run2Cmd BOOL If this input is set to TRUE, the avatar forward redundant switch is closed.

: If this input is set to TRUE, detected trips whose trip reset conditions have been met

ResetTrip BOOL will reset for this avatar.

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.

26. Stop categories according to EN/IEC 60204-1.
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AvSwitchSILStopCat34 Output Interface

Output Data Type Description

Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
Run1Status BOOL If this output is set to TRUE, the avatar forward primary switch is closed.
Run2Status BOOL If this output is set to TRUE, the avatar forward redundant switch is closed.

Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is

UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL27 starter within the avatar has

SselAlarm reached or exceeded 90% of the expected durability (per avatar parameter).

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Indicates the average of the most recent phase current Irms overflow values. (Unit:

mA)

27. Safety Integrity Level according to standard IEC 61508.
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Transformer

The AvTransformer function block is used to manage a transformer.

AvTransformer Function Block

AvTransformer? v1.0
AvTransformer?
AvTransformer? ? —(_Ready »—
Mylsland_Input ? — RunFwdStatus »—
Mylsland _Output ? —_Tripped_—
AvglIRMS 22 —_ Alarm_—
RunFwdCmd o'y —(_ UpstreamVitg1 >—
ResefTrip 2 —(_ AssetAlarm —
ResetAlarmCntrs ?7? —_ LoadRunnning_—
ResetTripCnfrs 22 —_ReadyToReset »—
ResetMaxIRMS o'y —(LoadStarting_—
RecordToUChannel1 2 —CAvgIRMS_ 00—
RecordToUChannel2 ??
RecordToUChannel3 2
RecordToUChannel4 ??
AvTransformer Input Interface
Input Data Type Description
RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.
ResetTrip BOOL If_this input is s_et to TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.
RecordToUChannel1 BOOL
RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL the enabled channels until they are disabled.
RecordToUChannel4 BOOL
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AvTransformer Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL28 starter within the avatar has
Ssetalarm reached or exceeded 90% of the expected durability (per avatar parameter).
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvglIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Irgil)cates the average of the most recent phase current Irms overflow values.(Unit:
Pump

The AvPump function block is used to manage a pump.

AvPump Function Block

AvPump02 v1.0
AvPump02
AvPump02 ? —Ready »—
Mylsland_Input ? —C RunFwdSts —
Mylsland_Output ? — Tripped —
AvgIRMS ?? — Alarm >—
PVInput0 e —UpstreamVItg1 >—
PVInput1 ?? — ManualModeOverrideStatus >—
PVInput2 ?? — AssetAlarm —
PVInput3 ?? — LoadRunnning_>—
PVInput4 ?? —(ReadyToReset_—
RunFwdCmd 27 — LocalFwdCmdSts >—
ResetTrip ?2? —BypassCmdSts —
ResetAlarmCntrs ?? — LoadStarting —
ResetTripCntrs ) —AvgIRMS_O >—
ResetMaxIRMS ?? — PVSwitch0 >—
RecordToUChannel1 27 — PVSwitch1 >—
RecordToUChannel2 ?? — PVSwitch2 >—
RecordToUChannel3 ?? — PVSwitch3 >—
RecordToUChannel4 ?? — PVSwitchd >—
—PVControllnputStatus0_—
— PVControllnputStatus1_—

28. Safety Integrity Level according to standard IEC 61508.
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AvPump Input Interface

Input Data Type Description

RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.

ResetTrip BOOL If‘this input is get to TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the

ResetMaxIRMS BOOL timestamp are reset.

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL
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AvPump Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVltg1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL29 starter within the avatar has
Ssetalarm reached or exceeded 90% of the expected durability (per avatar parameter).
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalfwdCmdSts BOOL digital inputs, and PLC commands are ignored.
BypassCmdSts BOOL gi:)hls output is set to TRUE, the avatar will continue operation and not stop due to a
ManualModeOverrideStatus BOOL If this output i§ set to TRUE, the avatar is controlled by local command and PV
control when in manual mode.
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imnil)cates the average of the most recent phase current Irms overflow values. (Unit:
PVInput0 INT
PVinput1 INT
PVinput2 INT Returns the measured value of the PV Input.
PVInput3 INT
Pvinput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL Positive Logic - A PV Switch input ON or a PV Input above the PV Control Level
represents an ON command.
PVSwitch2 BOOL
Negative Logic - A PV Switch input OFF or a PV Input below the PV Control Level
PVSwitch3 BOOL represents an ON command.
PVSwitch4 BOOL
If this output is set to TRUE, a command has been sent to the avatar from a PV
PVControllnputStatus0 BOOL Control Input.
PVControlinputStatus1 BOOL If this output is set to TRUE, a command has been sent to the avatar from a PV

Control Input.

29. Safety Integrity Level according to standard IEC 61508.
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Function Blocks

Conveyor One Direction

The AvConveyorOneDir function block is used to manage a conveyor in one

direction.

AvConveyorOneDir Function Block

Element Group: &dd-On
—AvConveyorOneDir03
AvConveyorOneDir03 ? ... —(Ready »—
Mylsland_Input ? —C RunFwdSts >—
Mylsland_Output ? — Tripped_—
AvgIRMS ?? — Alarm >—
PVInput0 ?? —( UpstreamVItg1 >—
PVInput1 72 — AssetAlarm »—
PVInput2 22 —( LoadRunnning_>—
PVInput3 ?? —(ReadyToReset_—
PVInput4 ?7? —( LocalFwdCmdSts >—
RunFwdCmd ?7? —( BypassCmdSts »—
ResetTrip ?? —( LoadStarting_—
ResetAlarmCntrs ?? —CAvgIRMS_O —
ResetTripCntrs 0 — PVSwitchQ —
ResetMaxIRMS 72 — PVSwitch1 >—
RecordToUChannel1 22 — PVSwitch2 —
RecordToUChannel2 ?? — PVSwitch3 »—
RecordToUChannel3 ?7? — PVSwitchd —
RecordToUChannel4 77
AvConveyorOneDir Input Interface
Input Data Type Description
RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.
ResetTrip BOOL If_this input is s_et to TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.
RecordToUChannel1 BOOL
RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL the enabled channels until they are disabled.
RecordToUChannel4 BOOL
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AvConveyorOneDir Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVlig1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL30 starter within the avatar has
Ssetalarm reached or exceeded 90% of the expected durability (per avatar parameter).
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalfwdCmdSts BOOL digital inputs, and PLC commands are ignored.
BypassCmdSts BOOL Lf'itphls output is set to TRUE, the avatar will continue operation and not stop due to a
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imn%cates the average of the most recent phase current Irms overflow values. (Unit:
PVinput0 INT
PVinput1 INT
PVInput2 INT Returns the measured value of the PV Input.
PVInput3 INT
Pvinput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL
PVSwitch2 BOOL If this output is set to TRUE, the PV Switch represents an ON command.
PVSwitch3 BOOL
PVSwitch4 BOOL

30. Safety Integrity Level according to standard IEC 61508.
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Conveyor One Direction - SIL Stop, W. Cat 1/2

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 1 and Category 2 according to ISO 13849.

The AvSILStopConveyorOne function block is used to manage a conveyor in
one direction with Stop Category 0 or Stop Category 131 function compliance for
Wiring Category 1 and Category 2.

AvSILStopConveyorOne Function Block

—AvConvOneSILStopCt12
AvConvOneSILStopCt12 ? —(Ready >—
Mylsland_Input ? —C RunFwdSts >—
Mylsland_OQutput ? —( Tripped >—
AvgIRMS ?? —C Alarm >—
PVInput0 ?? —( UpstreamVItg1 >—
PVInput1 ?? — AssetAlarm >»—
PVInput2 ?? —( LoadRunnning >—
PVInput3 ?? —(ReadyToReset —
PVInput4 ?? - LocalFwdCmdSts »—
RunFwdCmd ?? —( BypassCmdSts —
ResetTrip ?? —( LoadStarting >—
ResetAlarmCntrs ?? —CAvgIRMS_O >—
ResetTripCntrs ?? —_ PVSwitch0 »—
ResetMaxIRMS ?? —_PVSwitch1 >—
RecordToUChannel1 ?? —_PVSwitch2 »>—
RecordToUChannel2 ?? —_PVSwitch3 »—
RecordToUChannel3 ?? —_PVSwitch4 »—
RecordToUChannel4 ??

AvSILStopConveyorOneDir Input Interface

Input Data Type Description

RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.

ResetTrip BOOL If_this input is s_et to TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the

ResetMaxIRMS BOOL timestamp are reset.

RecordToUChannel1 BOOL

RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL

31. Stop categories according to EN/IEC 60204-1.
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AvSILStopConveyorOneDir Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.
If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVlig1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has
Ssetalarm reached or exceeded 90% of the expected durability (per avatar parameter).
If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor
avatars).
If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.
If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalfwdCmdSts BOOL digital inputs, and PLC commands are ignored.
BypassCmdSts BOOL Hi:)hls output is set to TRUE, the avatar will continue operation and not stop due to a
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Inr:%cates the average of the most recent phase current Irms overflow values. (Unit:
PVInput0 INT
PVinput1 INT
PVInput2 INT Returns the measured value of the PV Input.
PVInput3 INT
Pvinput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL
PVSwitch2 BOOL If this output is set to TRUE, the PV Switch represents an ON command.
PVSwitch3 BOOL
PVSwitch4 BOOL
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Conveyor Two Directions

The AvConveyorTwoDir function block is used to manage a conveyor in two
directions (forward and reverse).

AvConveyorTwoDir Function Block

AvConveyorTwoDird5 v1.0
—AvConveyorTwoDir05
AvConveyorTwoDir05 ? |... F(Ready »—
Mylsland_Input i —(C RunFwdSts >—
Mylsland_Output ? —( Tripped_»—
AvgIRMS ?? — Alarm_—
PVInput0 ?? — UpstreamVitg1 >—
PVInput1 ?? —( AssetAlarm —
PVInput2 ?? — RunRevStatus »—
PVInput3 ?? — LoadRunnning —
PVInput4 ?? —( ReadyToReset »—
RunFwdCmd ?? —( UpstreamVitg2 >—
RunRevCmd ?2? — LocalRevCmdSts —
ResetTrip ?? — LocalFwdCmdSts »—
ResetAlarmCntrs ?? —( BypassCmdSts >—
ResetTripCntrs ?? —( LoadStarting_—
ResetMaxIRMS ?? —CAvgIRMS_O_—
RecordToUChannel1 ?? — PVSwitch0 »—
RecordToUChannel2 ?? —( PVSwitch1 >—
RecordToUChannel3 ?? —( PVSwitch2 »—
RecordToUChannel4 2? — PVSwitch3 »—
—( PVSwitch4 >—
AvConveyorTwoDir Input Interface
Input Data Type Description
RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.
RunRevCmd BOOL If this input is set to TRUE, the avatar reverse switch is closed.
ResetTrip BOOL If‘this input is get to TRUE, detected trips whose trip reset conditions have been met
will reset for this avatar.
ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.
ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.
If this input is set to TRUE, the maximum average Irms current value and the
ResetMaxIRMS BOOL timestamp are reset.
RecordToUChannel1 BOOL
RecordToUChannel2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for
RecordToUChannel3 BOOL the enabled channels until they are disabled.
RecordToUChannel4 BOOL
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AvConveyorTwoDir Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVlig1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL32 starter within the avatar has

SsetAlarm reached or exceeded 90% of the expected durability (per avatar parameter).

RunRevStatus BOOL If this output is set to TRUE, the avatar reverse switch is closed.

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar (breaker closed).

If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalRevCmdSts BOOL digital inputs, and PLC commands are ignored.

If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalFwdCmdSts BOOL digital inputs, and PLC commands are ignored.
BypassCmdSts BOOL Hi:)hls output is set to TRUE, the avatar will continue operation and not stop due to a
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imnil)cates the average of the most recent phase current Irms overflow values. (Unit:
PVInput0 INT
PVinput1 INT
PVInput2 INT Returns the measured value of the PV Input.
PVInput3 INT
Pvinput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL
PVSwitch2 BOOL If this output is set to TRUE, the PV Switch represents an ON command.
PVSwitch3 BOOL
PVSwitch4 BOOL

32. Safety Integrity Level according to standard IEC 61508.
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Function Blocks

Conveyor Two Directions - SIL Stop, W. Cat 1/2

NOTE: Safety Integrity Level according to standard IEC 61508. Wiring
Category 1 and Category 2 according to ISO 13849.

The AvSILStopConveyorTwoDir function block is used to manage a conveyor in
two directions (forward and reverse) with Stop Category 0 or Stop Category 133
function compliance for Wiring Category 1 and Category 2.

AvSILStopConveyorTwoDir Function Block

—AvConvTwoSILStopCt12

AvConvTwoSILStopCt12 ? ... (Ready >—
Mylsland_Input ? — RunFwdSts —
Mylsland_Output ? —( Tripped >—
AvgIRMS ?? —C Alarm —
PVIinput0 ?? —( UpstreamVItg1 >—
PVinput1 ?? —( AssetAlarm —
PVinput2 ?? —(C RunRevStatus >—
PVinput3 ?? —( LoadRunnning >—
PVinput4 ?? —( ReadyToReset —
RunFwdCmd ?? —( UpstreamVitg2 >—
RunRevCmd ?? —( LocalRevCmdSts —
ResetTrip ?? —( LocalFwdCmdSts —
ResetAlarmCntrs ?? —( BypassCmdSts »—
ResetTripCnirs ?? —( LoadStarting »—
ResetMaxIRMS ?? —CAvgIRMS_O >—
RecordToUChannel1 ?? —( PVSwitch0 >—
RecordToUChannel2 ?? —( PVSwitch1 >—
RecordToUChannel3 ?? —( PVSwitch2 >—
RecordToUChannel4 ?? —( PVSwitch3 —

- PVSwitchd >—

AvSILStopConveyorTwoDir Input Interface

Input Data Type Description

RunFwdCmd BOOL If this input is set to TRUE, the avatar forward switch is closed.

RunRevCmd BOOL If this input is set to TRUE, the avatar reverse switch is closed.

ResetTrip BOOL \Irl:/ltlT:'se ;r;;:l;ct) |I'St t?izt ;Sa'I;aF‘QrPE, detected trips whose trip reset conditions have been met

ResetAlarmCntrs BOOL If this input is set to TRUE, all alarm counters are reset for this avatar.

ResetTripCntrs BOOL If this input is set to TRUE, all trip counters are reset for this avatar.

ResetMaxIRMS BOOL {;‘gjeiztg]rﬂ;t;;i;gtTRUE’ the maximum average Irms current value and the

RecordToUChannel1 BOOL

RecordToUChannel?2 BOOL If this input is set to TRUE, the corresponding Time of Use Channel increments,
based on measured energy for the selected avatar. This ToU recording continues for

RecordToUChannel3 BOOL the enabled channels until they are disabled.

RecordToUChannel4 BOOL

33. Stop categories according to EN/IEC 60204-1.
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AvSILStopConveyorTwoDir Output Interface

Output Data Type Description
Ready BOOL Indicates TRUE if the function block is ready to receive an execute command.
RunFwdStatus BOOL If this output is set to TRUE, the avatar forward switch is closed.
Tripped BOOL If this output is set to TRUE, a protection trip event has been detected by the avatar.
Alarm BOOL If this output is set to TRUE, a protection alarm has been detected by the avatar.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVlig1 BOOL present for the first starter/power device in this avatar (breaker closed).
AssetAl BOOL If this output is set to TRUE, a power device or SIL starter within the avatar has

Ssetalarm reached or exceeded 90% of the expected durability (per avatar parameter).

RunRevStatus BOOL If this output is set to TRUE, the avatar reverse switch is closed.

If this output is set to TRUE, a Run or Close command has been executed, and
LoadRunning BOOL current is flowing in the poles (equivalent to motor running but also for non-motor

avatars).

If this output is set to TRUE, the avatar meets the trip reset conditions and can be
ReadyToReset BOOL reset with a trip reset command.

If this output is set to TRUE, the avatar has detected that upstream main power is
UpstreamVitg2 BOOL present for the second starter/power device in this avatar (breaker closed).

If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalRevCmdSts BOOL digital inputs, and PLC commands are ignored.

If this output is set to TRUE, the avatar logic is controlled by commands received on
LocalFwdCmdSts BOOL digital inputs, and PLC commands are ignored.
BypassCmdSts BOOL Hi:)hls output is set to TRUE, the avatar will continue operation and not stop due to a
LoadStarting BOOL If this output is set to TRUE, the motor is in start phase.
AvgIRMS DINT Indicates the average of the most recent phase current Irms values. (Unit: mA)
AvgIRMS_O DINT Imnil)cates the average of the most recent phase current Irms overflow values. (Unit:
PVInput0 INT
PVinput1 INT
PVInput2 INT Returns the measured value of the PV Input.
PVinput3 INT
Pvinput4 INT
PVSwitchO BOOL
PVSwitch1 BOOL
PVSwitch2 BOOL If this output is set to TRUE, the PV Switch represents an ON command.
PVSwitch3 BOOL
PVSwitch4 BOOL
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The Avatar_Energy function block returns the status of the acyclic energy data of
the specified avatar.

Avatar_Energy Function Block

AvMotorOneDirection2_Energy v1.0
AviotorOneDirection2_Energy
AvMotorOneDirection2_Energy ? .| M TotalActiveEnergy_Oo—
Mylsland_AcyclicBuffer ?
InstActivePower ?7? —_ TotalReactiveEnergy_O—
MaxActivePower ?7?
MaxActivePowerTimestamp_Y ?7? —CActiveEnergyChannel1_0O —
MaxActivePowerTimestamp_M ?7?
MaxActivePowerTimestamp_D ?7? —CActiveEnergyChannel2_O »—
MaxActivePowerTimestamp_h ?7?
MaxActivePowerTimestamp_min ?7? —CActiveEnergyChannel3_O —
MaxActivePowerTimestamp_sec ?7?
MaxActivePowerTimestamp_cs ?7? —CActiveEnergyChanneld_O —
InstReactivePower ?7?
MaxReactivePower ?? — ReactiveEnergyChannel1_O>—
MaxReactivePowerTimestamp_Y ?7?
MaxReactivePowerTimestamp_M ?7? —_ ReactiveEnergyChannel2_0O 72—
MaxReactivePowerTimestamp_D ?7?
MaxReactivePowerTimestamp_h ?7? — ReactiveEnergyChannel3_0—
MaxReactivePowerTimestamp_min ?7?
MaxReactivePowerTimestamp_sec ?7? — ReactiveEnergyChanneld_Q 72—
MaxReactivePowerTimestamp_cs ?7?
PowerFactor ?7?
MinPowerFactor ?7?
MaxPowerFactor ?7?
MinPowerFactorTimestamp_Y ?7?
MinPowerFactorTimestamp_M ?7?
MinPowerFactorTimestamp_D ?7?
MinPowerFactorTimestamp_h ?7?
MinPowerFactorTimestamp_min ?7?
MinPowerFactorTimestamp_sec ?7?
MinPowerFactorTimestamp_cs ?7?
MaxPowerFactorTimestamp_Y ?7?
MaxPowerFactorTimestamp_M ?7?
MaxPowerFactorTimestamp_D ?7?
MaxPowerFactorTimestamp_h ?7?
MaxPowerFactorTimestamp_min ?7?
MaxPowerFactorTimestamp_sec ?7?
MaxPowerFactorTimestamp_cs ?7?
TotalActiveEnergy ?7?
TotalReactiveEnergy ?7?
ActiveEnergyChannel ?7?
ActiveEnergyChannel2 ?7?
ActiveEnergyChannel3 ?7?
ActiveEnergyChanneld ?7?
ReactiveEnergyChannel ?7?
ReactiveEnergyChannel2 ?7?
ReactiveEnergyChannel3 ?7?
ReactiveEnergyChannel4 ?7?
Avatar_Energy Output Interface

Output Data Type Description

InstActivePower DINT Total active power for the avatar. (Unit: W)

MaxActivePower DINT Maximum value of the active power for the avatar. (Unit: W)
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Avatar_Energy Output Interface (Continued)

Output Data Type Description

MaxActivePowerTimestamp_Y DINT

MaxActivePowerTimestamp_M SINT

MaxActivePowerTimestamp_D SINT

MaxActivePowerTimestamp_h SINT Date and time when the maximum active power value was recorded.
MaxActivePowerTimestamp_min SINT

MaxActivePowerTimestamp_sec SINT

MaxActivePowerTimestamp_cs SINT

InstReactivePower DINT Total reactive power for the avatar. (Unit: VAR)

MaxReactivePower DINT Maximum value of the reactive power for the avatar. (Unit: VAR)
MaxReactivePowerTimestamp_Y DINT

MaxReactivePowerTimestamp_M SINT

MaxReactivePowerTimestamp_D SINT

MaxReactivePowerTimestamp_h SINT Date and time when the maximum reactive power value was recorded.
MaxReactivePowerTimestamp_min SINT

MaxReactivePowerTimestamp_sec SINT

MaxReactivePowerTimestamp_cs SINT

PowerFactor SINT True power factor value.

MinPowerFactor SINT True minimum power factor value.

MaxPowerFactor SINT True maximum power factor value.

MinPowerFactorTimestamp_Y DINT

MinPowerFactorTimestamp_M SINT

MinPowerFactorTimestamp_D SINT

MinPowerFactorTimestamp_h SINT Date and time when the minimum power factor value was recorded.
MinPowerFactorTimestamp_min SINT

MinPowerFactorTimestamp_sec SINT

MinPowerFactorTimestamp_cs SINT

MaxPowerFactorTimestamp_Y DINT

MaxPowerFactorTimestamp_M SINT

MaxPowerFactorTimestamp_D SINT

MaxPowerFactorTimestamp_h SINT Date and time when the maximum power factor value was recorded.
MaxPowerFactorTimestamp_min SINT

MaxPowerFactorTimestamp_sec SINT

MaxPowerFactorTimestamp_cs SINT

TotalActiveEnergy DINT E?]t:tl);cat?\/(%ﬁn:e\r,ggt\t/_ar\]lgﬁrfsc;r all avatars in the system with Energy Monitoring
TotalActiveEnergy_O BOOL 1l\;loct>?1lit2$itri1\:;e s::glggj f)verflow value for all avatars in the system with Energy
T | e e oo™ 18 S1tem i Eneroy
TotalReactiveEnergy_O BOOL &oéﬁ!t:)(al’?ncéi\; :Eleerg.y overflow value for all avatars in the system with Energy
ActiveEnergyChannel1 DINT Channel 1: ToU (Time of Use) total active energy value.
ActiveEnergyChannel1_O BOOL Channel 1: ToU (Time of Use) total active energy overflow value.
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Avatar_Energy Output Interface (Continued)

Output Data Type Description

ActiveEnergyChannel2 DINT Channel 2: ToU (Time of Use) total active energy value.
ActiveEnergyChannel2_O BOOL Channel 2: ToU (Time of Use) total active energy overflow value.
ActiveEnergyChannel3 DINT Channel 3: ToU (Time of Use) total active energy value.
ActiveEnergyChannel3_O BOOL Channel 3: ToU (Time of Use) total active energy overflow value.
ActiveEnergyChannel4 DINT Channel 4: ToU (Time of Use) total active energy value.
ActiveEnergyChannel4_O BOOL Channel 4: ToU (Time of Use) total active energy overflow value.
ReactiveEnergyChannel1 DINT Channel 1: ToU (Time of Use) total reactive energy value.
ReactiveEnergyChannel1_O BOOL Channel 1: ToU (Time of Use) total reactive energy overflow value.
ReactiveEnergyChannel2 DINT Channel 2: ToU (Time of Use) total reactive energy value.
ReactiveEnergyChannel2_O BOOL Channel 2: ToU (Time of Use) total reactive energy overflow value.
ReactiveEnergyChannel3 DINT Channel 3: ToU (Time of Use) total reactive energy value.
ReactiveEnergyChannel3_O BOOL Channel 3: ToU (Time of Use) total reactive energy overflow value.
ReactiveEnergyChannel4 DINT Channel 4: ToU (Time of Use) total reactive energy value.
ReactiveEnergyChannel4_O BOOL Channel 4: ToU (Time of Use) total reactive energy overflow value.
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Diagnostic

The Avatar_Diagnostic function block returns the status of the acyclic diagnostic
data of the specified avatar.

Avatar_Diagnostic Function Block

AvSwitcht_Diagnostic
AvSwitch6_Diagnostic ? . HCMaxAvgIRMS_O>—
Mylsland_AcyclicBuffer ? —(_Phase1lRMS_0O>—
MaxAvgIRMS 27 —( Phase2IRMS_0O>—
MaxAvgIRMSTimestamp_Y ?? —_Phase3IRMS_O>—
MaxAvgIRMSTimestamp_M ?? —C TripReg1NoBEwvt—
MaxAvgIRMSTimestamp_D ?? —(_TripReg1ThermalOverload »—
MaxAvgIRMSTimestamp_h 27 —CTripReg1MotorQverheat >—
MaxAvgIRMSTimestamp_min 27 —CTripReg1Jam>—
MaxAvgIRMSTimestamp_sec ?? —C TripReg1Undercurrent >—
MaxAvgIRMSTimestamp_cs ?? —(_TripReg1LongStart >—
Phase1IRMS ?7? —(_TripReg10vercurrent >—
Phase2IRMS 77 —CTripReg1Stall>—
Phase3IRMS 27 —CTripReg1GroundCurrent>—
OverloadAlarmCntr 27 —C TripReg1CurrentPhaseReversal »—
JamAlarmCnfr ?7? —(_TripReg1PhaseConfiguration>—
UndercurrentAlarmCntr 77 —(TripReg1CurrentPhaseUnbalance—
QvercurrentAlarmCntr ?7? —CTripReg1CurrentPhaseloss —
PhaseUnbalancedAlarmCntr 27 —C_TripReg2NoBEvt>—
GroundCurrentAlarmCntr ?? —C TripReg2ThermalOverload »—
MatorOverheatAlarmCntr 27 —(_TripReg2MotorOverheat >—
AlarmsCnir ?? —CTripReg2Jam>—
QverloadTripCnitr 27 —CTripReg2Undercurrent >—
JamTripCntr 7 — TripReg?2LongStart >—
UndercurrentTripCntr 7 —(_TripReg20vercurrent —
LongStartTripCnir ?? —(_TripReg2Stall>—
OvercurrentTripCnir ?7? —CTripReg2GroundCurrent>—
MatorOverheatTripCntr 7 — TripReg2CurrentPhaseReversal >—
StallTripCntr 7 —C TripReg2PhaseConfiguration_>—
PhaseUnbalanceTripCntr ?? —(_TripRea2CurrentPhaseUnbalance >—

NOTE: Not all the outputs listed in the following table are captured in the
screen shot above.

Avatar_Diagnostic Output Interface

Output Data Type Description

MaxAvgIRMS DINT Maximum average Irms current value.

MaxAvgIRMS_O DINT Maximum average Irms current overflow value.
MaxAvgIRMSTimestamp_Y DINT

MaxAvgIRMSTimestamp_M SINT

MaxAvgIRMSTimestamp_D SINT

MaxAvgIRMSTimestamp_h SINT Date and time when the maximum average Irms current value was recorded.
MaxAvgIRMSTimestamp_min SINT

MaxAvgIRMSTimestamp_sec SINT

MaxAvgIRMSTimestamp_cs SINT

Phase1IRMS DINT Value of the phase L1 Irms. (Unit: mA)

Phase1IRMS_O DINT Overflow value of the phase L1 Irms.

Phase2IRMS DINT Value of the phase L2 Irms. (Unit: mA)

Phase2IRMS_O DINT Overflow value of the phase L2 Irms.

Phase3IRMS DINT Value of the phase L3 Irms. (Unit: mA)

Phase3IRMS_O DINT Overflow value of the phase L3 Irms.

OverloadAlarmCntr DINT Counter of advisories related to thermal overload protection.
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Avatar_Diagnostic Output Interface (Continued)

Output Data Type Description

JamAlarmCntr DINT Counter of advisories related to jam protection.
UndercurrentAlarmCntr DINT Counter of advisories related to undercurrent protection.
OvercurrentAlarmCntr DINT Counter of advisories related to overcurrent protection.
PhaseUnbalancedAlarmCntr DINT Counter of advisories related to phase unbalance protection.
GroundCurrentAlarmCntr DINT Counter of advisories related to ground current protection.
MotorOverheatAlarmCntr DINT Counter of motor overheat events.

AlarmsCntr DINT Counter of advisories related to protections.
OverloadTripCntr DINT Counter of trips related to thermal overload protection.
JamTripCntr DINT Counter of trips related to jam protection.
UndercurrentTripCntr DINT Counter of trips related to undercurrent protection.
LongStartTripCntr DINT Counter of trips related to long start protection.
OvercurrentTripCntr DINT Counter of trips related to overcurrent protection.
MotorOverheatTripCntr DINT Counter of motor overheat trip events.

StallTripCntr DINT Counter of trips related to stall protection.
PhaseUnbalanceTripCntr DINT Counter of trips related to phase unbalance protection.
PhaseConfigTripCntr DINT Counter of trips related to phase configuration protection.
GroundCurrentTripCntr DINT Counter of trips related to ground current protection.
PhaseReversalTripCntr DINT Counter of trips related to phase reversal protection.
PhaselLossTripCntr DINT Counter of trips related to phase loss protection.
TripsCntr DINT Counter of trips related to protections.

TripReg1_Y DINT

TripReg1_M SINT

TripReg1_D SINT

TripReg1_h SINT Date and trip reason register 1.

TripReg1_min SINT

TripReg1_sec SINT

TripReg1_cs SINT

TripReg1NoEvent BOOL

TripReg1ThermalOverload BOOL

TripReg1MotorOverheat BOOL

TripReg1Jam BOOL

TripReg1Undercurrent BOOL

TripReg1LongStart BOOL

TripReg10Overcurrent BOOL Identifier of the detected trip event.

TripReg1Stall BOOL

TripReg1GroundCurrent BOOL

TripReg1CurrentPhaseReversal BOOL

TripReg1PhaseConfiguration BOOL

TripReg1CurrentPhaseUnbalance | BOOL

TripReg1CurrentPhaselLoss BOOL
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Avatar_Diagnostic Output Interface (Continued)

Output Data Type Description
TripReg5_Y DINT

TripReg5_M SINT

TripReg5_D SINT

TripReg5_h SINT Date and trip reason register 5.
TripReg5_min SINT

TripReg5_sec SINT

TripReg5_cs SINT

TripReg5NoEvent BOOL
TripReg5ThermalOverload BOOL
TripReg5MotorOverheat BOOL

TripReg5Jam BOOL
TripReg5Undercurrent BOOL

TripReg5LongStart BOOL

TripReg50vercurrent BOOL Identifier of the detected trip event.
TripReg5Stall BOOL
TripReg5GroundCurrent BOOL
TripReg5CurrentPhaseReversal BOOL
TripReg5PhaseConfiguration BOOL
TripReg5CurrentPhaseUnbalance | BOOL
TripReg5CurrentPhaseloss BOOL

Asset Management

The DeviceX_AssetManagement function block returns the status of the acyclic
asset management data of the specified device.

DeviceX_AssetManagement Function Block

Device2_AssetManagement
Device?_AssetManagemen... ? ...| = TimeDeviceOn_0Q »—
Mylsland_AcyclicBuffer ? —C TimeSwitchOn_0—
TimeDeviceOn ?? —( SwitchCyclesCntr_ O —
TimeSwitchOn ?? —(_DevicePowerCyclesCntr_O »—
DeviceEviCntr ?27? —(SILStarterStopCntr_O »—
SwitchCyclesCntr ?? —CAvgIRMS_Q)—
DevicePowerCyclesCntr ??
SlLStarterStopCntr ??
MaxIRMS 77
AvglRMS ??
MaxAvgVRMS 77
AvgVRMS 7
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DeviceX_AssetManagement Output Interface

Output Data Type Description
TimeDeviceOn DINT ;I'Srl]si,tﬁgilster indicates the time that the module has been powered on in its lifetime.
TimeDeviceOn_O BOOL ITh‘r;it?nZZgiSter indicates the overflow time that the module has been powered on in its
TimeSwitchOn DINT This register indicates the time the contactor has been in the closed state. (Unit: h)
TimeSwitchOn_O BOOL This register indicates the overflow time the contactor has been in the closed state.
This register indicates number of times this module has experienced a detected
EventCntr DINT device error. This value does not include detected device errors which prevent the
saving or corruption of the non-volatile memory.
This register indicates the number of times the contactor has been commanded to
ContactorCycleCntr DINT the closed state from the open state.
This register indicates the overflow number of times the contactor has been
ContactorCycleCntr_O BOOL commanded to the closed state from the open state.
DevicePowerCycleCntr DINT This register indicates the number of times the device has been powered on.
DevicePowerCycleCntr_O BOOL ZL\is register indicates the overflow number of times the device has been powered
SILStopCntr DINT This value indicates the number of mirror relay operations.
SILStopCntr_O BOOL This value indicates the overflow number of mirror relay operations.
This register indicates the maximum current the device has measured in its lifetime.
MaxIRMS DINT (Unit: 100 mA)
AvgIRMS DINT LlfeFlrne average current measured by the device (Total Current/Time Current ON).
(Unit: mA)
Lifetime average current measured by the device (Total Current/Time Current ON)
AvgIRMS_O DINT overflow value. (Unit: mA)
MaxAvgVRMS DINT IL?L?tr?/%iSter indicates the maximum voltage the device has measured in its lifetime.
AvgVRMS DINT Average Vrms voltage on three phases. (Unit: V)
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Appendix

Frequently Asked Questions (FAQSs)

Where can STRING data be accessed?

Due to AQI constraints, complex data types cannot be exposed as Input/Output parameters.
Refer to Accessing Data via the Acyclic Buffer, page 25 for instructions on accessing STRING
data.

What are the lines attached to the right side of the AOI?

All the data exposed by an AOI exists within the main body, except for data exposed with Output
parameters of type BOOL. This data exists on the right side of the AOI, as outlined with the red
box in the screenshot below.

AvSystem1

AvSystem1 AvSysteminstance | ...
Mylsland_Input MylslandDeviceln

Mylsland_Output MylslandDeviceOut [ CtriVitgFlctn_—
ResetVitgFlctnStatus 0« | Preoperational ;—
ResetMaxUnbalanceVitg 0« |- Operational >—
ResetMaxVRMS 0« = TestMode —
ResetComErrorCntr 0« I MinorEvt —
ResetMinorEvtCntr 0« I ForceMode >—
ResetAlarmCntr 0« - DegradedMode >—
ResetSystem 0«

How are TeSys™ Island configuration changes integrated into a project?

» If the naming convention has been altered for a TeSys island or pre-existing avatars, all the
imported Studio 5000® software entities (tags, AQOls, and generic Ethernet module) must be
deleted and the import process repeated for the new configuration.

» If the naming convention has not changed for pre-existing entities, the import process can
be repeated without deleting previously imported entities. Change the import Operation from
Use Existing to Overwrite, as shown in the image below.

B | Import Configuration - TeSyslslandDevice_Acyclic.L5X X

Find: ’ V‘ dﬂ-el “& Find/Replace...
Find Within: Final Name

Import Content:

&3 Programs Configure Tag References -
’ *3 c;:;i;;;systemmput Import Name l Operation |13|Final Ngme & |%f| Usage Alias For A
83 Reforences il AvMotorTwoDireciiI)_., UseE» +| |AvMoto[TwoD..|--{|Local
Tags i} AvMotorTwoDirectiI)... Overwrite otof TwoD...| --|Local
Data Types f AvMotorTwoDireciiIJ... UseExisting ___WiotofTwoD...| -|Local
] ErrorS/AiésOther S 8| AvSystem_AssetMb_|lise Exist | [aysystdm As...|-[Local
fl| AvSystem_Diagnostic|Use Exist..| |AvSystem_Di.. |--{|Local
fl| AvSystem_Energy |UseExist.| |AvSystem_ En..|--|Local
ﬂ CombinedSystemO... |Use Exist.. CombinedSys... | --J|Local
ﬂ Device2_AssetMan... |Use Exist.. Device2_Asse.. | --|Local
ﬂ Device3_AssetMan... |Use Exist.. Device3_Asse.. | --J|Local
| ﬂ Device4_AssetMan... |Use Exist.. Device4_Asse.. | --J|Local v
< >
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Why do 32-bit unsigned integers have a maximum displayed value of 2,147,483,647?

Rockwell Software® Studio 5000 software only handles signed integers. For this reason, the
maximum positive value that can be displayed for 32-bit unsigned integers is 2,147,483,647. To
enforce this, logic exists within AOls to max out UDINT registers if the sign bit is used. For these
TeSys island registers, a flag exists as an exposed parameter to indicate overflow. These flags
are of type BOOL with the naming convention {TagName} O.

What happens if the Acyclic function blocks return extended error code 0312 "Link address not
available"?

This error code will occur if the communication path in the Message Configuration for the function
block is not configured. This can happen if the Subroutine and AOI are imported prior to the IP
address of the TeSys island instance being defined (see section "Import the TeSys island
Module"). To fix this, browse for the TeSys island device in the "Path" setting in the Message
Configuration window for each Acyclic function block.
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