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Introduction

1.1

Description

Process Expert System (PES) is the innovative process automation system from Schneider Electric. It brings
together the best of the PLC/SCADA and DCS worlds to meet the demands of today’s production facilities
while delivering on growing energy management requirements.

« PES offers integrated energy management features to deliver superior value throughout the lifecycle of a
plant

» PES also offered advanced process control and preventive maintenance capability to address to the
growing demand for improved operational efficiency and sustainability in today’s market.

» The tight integration of the system ensures efficiency from design engineering through to operation —
engineers can develop the configuration faster and more accurately, operators will have all data at their
fingertips for better insights and process optimization, and maintenance teams can diagnose and solve
problems faster to reduce downtime

* PES helps our customers make the right decision at the right time, leading to increased uptime for the
whole plant, and a more productive enterprise

1.2
Process Expert System is a key pillar of the EcoStruxure Platform

EcoStruxture Platform is Schneider Electric’s collaborative and integrated automation architecture for
industrial and infrastructure applications. It brings together our Telemetry, PLC/SCADA and DCS offerings
with complete lifecycle services to help make your operations more efficient. From initial design to
modernization, EcoStruxure Platform transparently connects control, operation and enterprise levels of
your business. Also contributing to your energy efficiency goals, EcoStruxure Platform helps you measure,
analyze and improve the energy consumption of your process so you can produce efficiently with minimum
waste, effort and cost.

EcoStruxure Plant is built on an Ethernet network — it's open and flexible architecture and network topologies
offer transparent access to the information you need, from the plant floor up to the enterprise level. In
addition, it is a key building block of Schneider Electric’'s comprehensive energy management portfolio,
EcoStruxure, and complementary to our software suites.

As one of the three pillars of the EcoStruxure Platform, PES shares these key values.
Figure 1 shows an overview of an automation system. All elements that are located inside the dotted line
are part of PES. PES covers the needs of an automation system from the field devices all the way up to the

control room. In addition, PES is open so other components can be added to ti — either as devices, other
controllers or IT level applications like batch, MES, historian or asset management.
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Figure 1: Positioning of PES within the EcoStruxure Platform

1.3
Process Expert System Overview

PES is based on three key elements, all of which are delivered within a single environment that integrates all
its key engineering and operation functionalities:

1. A system-wide, Ethernet based energy-aware architecture - transparent and standardized
Ethernet technology ensures connectivity, flexibility, scalability and performance

2. A powerful and scalable controller platform — PES supports a range of controllers to meet
different process needs: the controller platforms are modular, scalable and redundant, with the ability to
add or remove hardware online. In addition, they support a full range of input and output modules, along
with dedicated communication and fieldbus modules, regulatory control, sequencing, motor control, power
devices and instrumentation.

3. Integrated functionalities in a single environment — PES integrates functionalities to
efficiently manage a process and its energy use in a single environment for engineering, operation and
maintenance. This includes a single, object-oriented database to engineer and maintain systems more
quickly and easily, a powerful operations and navigation environment for real-time monitoring and control
of the plant, including alarms, events and trend data, and standard interfaces with historian, MES and
other business systems for fast and easy information exchange.
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2 Process Expert System Key Features

2.1

Engineering

PES improves efficiency throughout the engineering phase of a plant, accelerating start-up and minimizing
project risk with five key features:

1. Intuitive and modern user interface — PES embeds all the software tools needed to design a
process application:

« The Library Manager contains extensive object templates organized into libraries

» The Application Manager describes the equivalent plant hierarchy

» The Topology Manager describes the overall topology of the system

* The Project Manager defines the project that runs in the topology

2. All-in-one configuration — PES offers an all-in-one configuration functionality, allowing faster system
design from a single point of data entry. Via the Application Manager, a replication of the application can be seen
as it is in real life, using any model, the ISA88 or ISA95 standards, or any other model of choice. In addition, the
design can be based on a hierarchical organization according to the P&ID definition, allowing easier evolution of
the installation.

3. Object model approach — an object is composed of different facets that contain internal information
about the software participant. These facets offer different points of view of the same object. Interfaces allow
connections between object instances, enabling collaboration between the software participants embedded in
PES, even while they remain de-coupled.

Figure 2: The,Object Model based on facets that give several point of view
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Process Expert System Key Features 2

Figure 2 shows (with the example of a pump) the concept of object modelling. Several points of view are
represented through the facets: control and the command of the pump at the bottom, monitoring of the pump
through a graphic display and faceplate on top, and other information such as alarms, data history, user
guides and so on. When an instance of an object is created, all facets are created as well, along with all the
links between those facets.

4.Sustainable engineering — PES remains adaptable to different business needs at every stage of
the application lifecycle. The original design of the process application can be adjusted at any time, and the
system will execute the modifications by propagating the required changes across the plant. Modifications
of an object facet can be applied to all objects or to the selected instances only. System libraries support
versioning, and the system always verifies any discrepancy between the object model and its instances.

5. Standard and reusable application data — PES includes a set of object libraries that help
kick-start the design process. The ready-to-use libraries can be modified to address specific preferences.
Optional libraries focus specifically on applications for different segments, with embedded expertise

like energy management functionalities to help with the reduction of energy waste at the source of
overconsumption.

2.2
Operation and Maintenance

PES provides a consistent control and operational interface with a real-time view of the process. The system
delivers operators all the data they need to make timely and accurate decisions and all the standard DCS
functionalities are available in the PES operator interface, including:

1.Trending — trends are a seamless combination of real-time and historical data. When users view a trend
page they can monitor the current activity as it happens and simply scroll back through time to view the trend
history. The distributed trending system handles a large number of variables without compromising system
performance or data integrity. Operators can choose from a selection of pre-configured trend pages that
provide clear data representation with customizable views for quick and simple trend analysis.

2.Advanced alarms and events — the PES alarm system is fast and reliable, providing detailed
information about the status of the plant. Alarms are displayed on dedicated alarm pages, with the most
recent alarms visible at all times in the alarm banner on every page. Working in conjunction with the
controller, alarms are time stamped with precision.

3.From any operator station, monitor the process and identify the root cause of any
disturbance - from any animated symbol on the display the object faceplates can be directly opened.
Each faceplate provides the basic object information (also indicated by the status icon on the object) along
with a wealth of other data, such as monitoring parameters, interlocks, alarms and others. This advanced
diagnostic is performed through the Runtime Navigation Services.
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2 Process Expert System Key Features

Why the pump doesn't start?
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Figure 3: Navigation using the Application Manager to speed up diagnostics
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Process Expert System Key Features

2.3
Process Expert System capabilities in some key numbers

PES offers the capabilities to engineer and monitor processes having the following characteristics:
» Engineering from one to ten engineering stations

» Design of applications with 20 000 object instances, with one object instance managing a control module

» Configure a topology with 50 controllers with local and remote racks; each controller can manage devices on
various networks and field busses (Ethernet Modbus/TCP, Modbus Serial, Profibus)

* Monitoring of the process from 20 station nodes
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3 Architectures Overview

3.1
System Presentation

3.1.1 System deployed on site

The PES architecture is fully flexible and its infrastructure can be deployed on one single machine that hosts
all the needed functions, or on a set of multiple machines. This choice will be based mainly on the size of the
project, its topology and the expected performance of the application. The functions needed to execute a PES
project are:

1. PES System Server - this server hosts the global database and centralizes and synchronizes all the
information throughout the system infrastructure. The engineering software to configure, monitor, diagnose and
maintain the deployed application is also embedded on the System Server. The engineering software suites
are embedded on a virtual machine, which is installed with the PES System Server. There is only one System
Server for any PES configuration.

2. PES Engineering Clients — these clients house all the editors that are needed to configure and build
the project. One engineering client can be located on the same workstation as the system server, or on another
workstation. It is possible to distribute several engineering clients across workstations, enabling engineers to
work concurrently on different applications or even on the same application located on the system server.

3. PES Operation Servers - these servers offer a set of services such as 1/O servers, alarms servers, trend
servers and report servers. A minimum of one Operation Server is required when deploying a PES configuration.
In order to improve the scalability and the performance of PES the Operation Servers can be split into several
machines that can be stand alone or redundant. Each operation server embeds a local PES Operation Client.

In addition, it is possible to set up a redundant configuration of the PES Operation Servers to ensure the
monitoring of the automation system at any time.

4. PES Operation Clients — the number of Operation Clients needed depends on from where the Control
System Application is monitored, and how many client stations are required. There are two types of operation
clients — the Control Client enables modifications to be made like set points; the View Only client doesn’t allow
any kind of modification to be made to the running system. Both the Control and View Only Clients can be
used remotely as Web Clients. In addition, each Operator Server embeds a local Operation Client, which can
run exclusively on the server. PES Operation Clients is embedded with two main functionalities: supervision
services and advanced diagnostics through the Runtime Navigation Services.

All these machines are interconnected through the Ethernet Network architecture (refer to the figure 4). To

get access to the controllers from the Engineering Client, the client must be connected to the control network
or get access from the supervision network to the control network through a router. To avoid connecting

all the workstations on the same network, which may affect the response time, the choice of keeping two
separate networks is taken, with routing capabilities between networks. For this reason, all figures representing
architectures include a router between the networks.
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Figure 4: PES infrastructure deployed on site

3.1.2 Licensing for Process Expert System infrastructure deployed on site

All the software components that are described above require licenses to run permanently on site.

These licenses are not system size dependent. The scalability of the infrastructure is managed through the
Application License where one Application License is required for the overall PES infrastructure deployed on
site.

Management of licenses is done by one or more a floating license managers, which can be located on any
machine. In most cases, the license server is located on the same workstation as the PES System Server for a
non redundant configuration, but an alternative is to install it on a dedicated machine. In the case of redundant
Operation Servers, the licenses and the Operation Client licenses must be installed on the servers to ensure the
availability of one Operation Server and Operation Client at any time, and to avoid a single point of failure.

PES uses virtualization technologies to provide some of its functions and features. However, from a user
perspective, this is completed transparently. Depending on the PES infrastructure, one or more virtual machines
need to be installed with PES software components. The location on the workstations and the licensing of the
virtual machines are covered in a later section within this chapter.

DEXYI

TABLE OF
CONTENTS

INTRODUCTION

PROCESS EXPERT
SYSTEM
KEY FEATURES

PROCESS EXPERT
SYSTEM
CONFIGURATION:
EXAMPLES

UPDATING PES
FROM V4.2 TO V4.3

LIST OF
REFERENCES

PROCESS EXPERT
SYSTEM LIBRARIES

HARDWARE

REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM

SERVICE SUPPPORT
ASSOCIATED WITH
PROCESS EXPERT
SYSTEM

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PCFOR
PROCESS EXPERT
SYSTEM

AUTOMATION
PLATFORMS
SELECTION GUIDE




3 Architectures Overview

3.1.2.1 Non-redundant Configuration: how to define the licenses to be ordered

|
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o 1350 inetances BUSAPPETSSNEDS ur r EUSCLTC2ZGPEZZ Operation Clients
UI‘ EUSCLTCZETPEZEZ Lic: EUSLCCCZZSPEZZ
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Operation Server
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Lic: EUSOPECZZSPEZZ

Figure 5: Non-redundant configuration: PES licenses deployed on site

1. One PES Server license is mandatory. Only one is required in a PES configuration. It includes the
engineering client license. The client can be installed on the same workstation or remotely on another machine.
License to be ordered: EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC

2. An optional extension with additional engineering clients licenses. Three possibilities of licenses, depending
on the number of seats (clients) to be added in the configuration.
License to be ordered: EUSCLTCZZSPEZZ SW PE ENG CLIENT SINGLE LIC

EUSCLTCZZGPEZZ SW PE ENG CLIENT GROUP LIC

EUSCLTCZZGPEZZ SW PE ENG CLIENT TEAM LIC

3. One PES Operation Server license is mandatory. Each Operation Server includes a local Operation Client
license. Depending on the system size and topology the system may have more than one Operation Server.

License to be ordered: EUSOPECZZSPEZZ SW PE OPER SERVER LIC

4. At least one PES Operation Client license is mandatory. The client embedded with the Operation Server
license can be used. Otherwise, add at least one license, plus the number of other licenses required for the
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Architectures Overview 3

clients installed throughout the system infrastructure. Two kinds of licenses are available: Control Client or
View Only Client. Both can be used as Web Clients. The PES Operation Client license enables the supervision
services and the Runtime Navigation Services.
Licenses to be ordered: EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

EUSVCCCZZSPEZZ SW PE VIEW CLIENT LIC

5. One Application License must be ordered for the whole configuration. Five sizes are available, depending on
the automation system size. The size is defined according to the maximum number of object instances that can
be included within the system.

Possible licenses to be ordered (one of these possibilities):

500 instances EUSAPPCZTSPEZZ SW PE APPL LIC EXTRA SMALL
1250 instances EUSAPPCZSSPEZZ SW PEAPPL LIC SMALL

3000 instances EUSAPPCZMSPEZZ SW PE APPL LIC MEDIUM
7500 instances EUS APPCZLSPEZZ SW PEAPPL LIC LARGE

>7500 instances EUSAPPCZXSPEZZ SW PE APPL LIC EXTRA LARGE

It is possible to upgrade the application license in order to increase the number of object instances.
Possible licenses to be ordered:
500 to 1250 instances EUSAPPGZASPEZZSW PE UPG XS TO SAPP LIC
1250 to 3000 instances EUSAPPGZESPEZZSW PE UPG S TO MAPP LIC
3000 to 7500 instances EUSAPPGZHSPEZZS\W PE UPG M TO LAPP LIC

7500 to >7500 instances EUSAPPGZKSPEZZS\W PE UPG L TO XLAPP LIC

More than one license may be necessary to upgrade to a larger system.

For example: to upgrade from 500 instances to 3000 instances, two licenses must be ordered:
EUSAPPGZASPEZZ SW PE UPG XS TO SAPPLIC

EUSAPPGZESPEZZ SW PE UPG S TO MAPP LIC
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3 Architectures Overview

3.1.2.2 Redundant Configuration: how to define the licenses to be ordered
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1 z
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Figure 6: Redundant configuration: PES licenses deployed on site

1. One PES Server license is mandatory. Only one is required in a PES configuration. It includes the
engineering client license. The client can be installed on the same workstation or remotely on another machine.
Redundancy of the PES System Server is not possible and in the case of System Server failure, engineering
and advanced diagnostic services in operation (like navigation within the control system) are not possible,
however, operation from the supervision system will remain available.

License to be ordered: EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC

2. An optional extension with additional engineering clients licenses. Three possibilities of licenses, depending
on the number of seats (clients) to be added in the configuration.
License to be ordered: EUSCLTCZZSPEZZ SW PE ENG CLIENT SINGLE LIC

EUSCLTCZZGPEZZ SW PE ENG CLIENT GROUP LIC

EUSCLTCZZTPEZZ SW PE ENG CLIENT TEAM LIC

3. One PES Operation Server license is mandatory. Each Operation Server includes a local Operation Client
license. Depending on the size and topology of the system it may have more than one Operation Server. For
redundancy, the number of PES Operation Servers must be doubled.

License to be ordered: EUSOPECZZSPEZZ SW PE OPER SERVERLIC
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4. At least one PES Operation Client license is mandatory. The client embedded with the Operation Server
license can be used. Otherwise, add at least one license, plus the number of other licenses required for

the clients installed on the system infrastructure. All Operation Client licenses enable access to the runtime
navigation services. To maintain control of the automation system when an Operation Server fails, it is required
to double the Operation Client licenses to ensure each Operation Client recovers a license from the Operation
Server that is available when the other fails. For each Operation Client license, it is recommended to order a
corresponding Redundant Operation Client license and install them on a secondary server.

Two kinds of licenses are available: Control Client or View Only client. Both can be used as Web Clients.
Licenses to be ordered: EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

EUSVCCCZZSPEZZ SW PE VIEW CLIENT LIC
EUSLRCCZZSPEZZ SW PE REDUNDANT CTRL CLIENT LIC
EUSVRCCZZSPEZZ SW PE REDUNDANT VIEW CLIENT LIC

Note: Same part numbers need to be ordered for Web Clients. But Web Clients don’t allow access to the
runtime navigation services.

5. One Application license must be ordered for the whole configuration. Five sizes are available, depending on
the automation system size. The size is defined according to the maximum number of object instances that can
be included within the system.

Possible licenses to be ordered (one of these possibilities):

500 instances EUSAPPCZTSPEZZ SW PE APPL LIC EXTRA SMALL
1250 instances EUSAPPCZSSPEZZ SW PE APPL LIC SMALL

3000 instances EUSAPPCZMSPEZZ SW PE APPL LIC MEDIUM
7500 instances EUS APPCZLSPEZZ SW PEAPPLLIC LARGE
>7500 instances EUSAPPCZXSPEZZ SW PE APPL LIC EXTRA LARGE

It is possible to upgrade the application license in order to increase the number of object instances.
Possible licenses to be ordered:

500 to 1250 instances EUSAPPGZASPEZZ SW PE UPG XS TO SAPP LIC
1250 to 3000 instances EUSAPPGZESPEZZ SW PE UPG S TO MAPP LIC
3000 to 7500 instances EUSAPPGZHSPEZZ SW PE UPG M TO LAPP LIC
7500 to >7500 instances EUSAPPGZKSPEZZ SW PE UPG L TO XLAPP LIC

More than one license may be necessary to upgrade to a larger system. For example, to upgrade from 500
instances to 3000 instances, two parts must be ordered:

EUSAPPGZASPEZZ SW PE UPG XSTO SAPPLIC

EUSAPPGZESPEZZ SW PEUPG STO MAPPLIC
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3 Architectures Overview

3.1.3 System deployed on site: very small "all-in-one" configuration

Extension with
1 Operation Client

I
@ System Server
"-:':.: Operation 5erver
Local Operation client
[enginearing + Operation)

'W||| 2-3controilers
]_ :l__: maximum

Figure 7: Very small configuration: PES Mini

For very small automation systems which don’t require redundancy, an “all-in-one” license called PES
Mini enables all the software components to be installed on a single machine at a cost effective price. This
alternative has some parameters which include:

1. The control system doesn’t require more than 200 object instances; however the system can be upgraded to
500 object instances at a maximum

2. The System Server, the Operation Server and the Operation Client are installed on the same workstation

3. The configuration cannot be extended to a second Operation Server so a redundant operation configuration
is not supported by PES Mini

4. The number of Operation Clients can be extended with additional licenses
License to be ordered: EUSMINCZTSPEZZ SW PE MINI CONF WITH 200 OBJ INST LIC

To add Operation Clients, use the following licenses:
Licenses to be ordered: EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC
EUSVCCCZZSPEZZ SW PE VIEW CLIENT LIC

It is possible to upgrade PES Mini to a maximum of 500 object instances. The limitations mentioned above

remain the same when upgrading PES Mini.
License to be ordered: EUSMINGZASPEZZ SW PE UPG MINI TO 500 OBJ INST LIC

DEXYI



Architectures Overview

3.1.4 Engineering

Depending on the status of the designer of the Process Expert System project, there are four possibilities for
the license of the engineering configuration:

1. When the PES project is executed by Schneider Electric staff, Schneider Electric owns the license and it is
not transferable to the end user. In this case there are three part numbers, depending on the number of users. A
Multiple Users license (e.g: “Group” license for three users) includes the rights to run PES on many computers
that are defined for this license (e.g: running PES on three computers). Various configurations are available

to fit the user needs: from a single system server with many engineering clients to many standalone systems
including a system server and one engineering client only. The picture below gives some examples of possible
configurations with a “Team” license (10 seats).

GGG oo §§

System Serder+ Tozlient
an the sama machine

Example 1; 10 standalone PES
configurations

Example 2. 10 x Engineering clients connected to a single server
System | users working in parallel on projects

4 x Eng clients 4 x Eng clients

f98e AR

ExErqmum
I - Sysiam Server S:.r-.uuns-urur

£ - a—' e

'.J_ T_ |

Example 3: 3 independent engineering configurations, with 10
clients distributed across the configurations

Figure 8: Examples of engineering configurations with a "Team"license

A “Team” license is embedded with 10 license rights for the System Server and 10 license rights for the
engineering clients. Many configurations can be set up; the rule is not to exceed the number of system server
licenses and the number of engineering client licenses allowed by the part number. There is a possibility to add
additional Engineering clients (to be ordered separately).

The features and benefits of this license are:

» All engineering services to design the control system (editors from Unity Pro) and the supervision (graphic
builder of Vijeo Citect) and the controller simulator are embedded

» Application license with unlimited number of object instances to design any size project
» 1 x Operation Server (one local control client embedded)

» Possibility to run seven Control Clients/View Only clients connected to the Operation Server with access to
the runtime navigation services from 4 clients.
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3 Architectures Overview

* Runtime services (supervision) are limited to eight continuous hours; and are re-launchable
* Permanent licensing

Each part includes all the required services to engineer and test the design and it includes an Application

license with an unlimited number of process objects to enable the design of any size of control system.

Licenses to be ordered: EUSBASCZZSPEZZ SW PE ENG ASC SINGLE LIC (single user)
EUSBASCZZGPEZZ SW PE ENG ASC GROUP LIC (3 users)
EUSBASCZZTPEZZ SW PE ENGASC TEAM LIC (10 users)

2. For project execution by a System Integrator who joined the Schneider Electric Alliance Partner Program, a
one year license is available. This license is not transferable to the end user. The partner must have already
joined the program and he can optionally access to the PlantStuxure PES offer with an additional fee. There is
one part number including the license for a “Group” of users (seats). Each seat includes one System Server,
one engineering client and an application license with unlimited number of object instances to enable the design
any size of control system. Various configurations are available to fit the user needs: from a single system
server with 3 engineering clients to 3 standalone systems including a system server and one engineering client.
The features and benefits of this license are:

» All engineering services to design the control system (editors from Unity Pro) and the supervision (graphic
builder of Vijeo Citect) and the controller simulator are embedded

» Application license with unlimited number of object instances to design any size project
* 1 x Operation Server (one local control client embedded)

» Possibility to run two Control Clients + two View Only clients connected to the Operation Server, with runtime
navigation services from any client.

* Runtime services (supervision) are limited to eight continuous hours; and are re-launch able

* One year license reserved for a System Integrator who is part of the Sl Alliance Partner Program

This part includes all the required services to engineer and test the design. It includes an Application license
with an unlimited number of process objects to enable the design of any size control system.
License to be ordered: EUSBALCZZGXEZZ SW PE ENG ALL GROUP LIC (3 users)

3. For project execution by a System Integrator who has not joined the Schneider Electric Alliance Partner
Program, the Sl has the possibility to order one of the three part numbers, depending on the number of users
that are dedicated for this use. A Multiple Users license (e.g: “Group” license for three users) includes the rights
to run PES on many computers that are defined for this license (e.g: running PES on three computers). Various
configurations are available to fit the user needs: from a single system server with many engineering clients to
many standalone systems including a system server and one engineering client only.

The features and benefits of this license are:

» All engineering services to design the control system (editors from Unity Pro) and the supervision (graphic
builder of Vijeo Citect) and the controller simulator are embedded

» Application license with unlimited number of object instances to design any size project
* 1 x Operation Server (one local control client embedded)

» Possibility to run seven Control Clients/View Only clients connected to the Operation Server with access to
the runtime navigation services from 4 clients.

* Runtime services (supervision) are limited to eight continuous hours; and are re-launchable

Permanent licensing
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Each part includes all the required services to engineer and test the design and it includes an Application

license with an unlimited number of process objects to enable the design of any size of control system.

Licenses to be ordered: EUSSISCZZSPEZZ SW PE ENG SYS INT SINGLE LIC (1 user)
EUSSISCZZGPEZZ SW PE ENG SYS INT GROUP LIC (3 users)
EUSSISCZZTPEZZ SW PE ENG SYS INT TEAM LIC (10 users)

4. For other cases, the core configuration is based on a section of the PES configuration described above — the
PES System Server, PES Application License and PES Operation Server will be used to design the project. This
configuration is transferable to the end user and can be part of the deployed configuration on site. The features
and benefits of this license are:

» All engineering services to design the control system (editors from Unity Pro) and the supervision (graphic
builder of Vijeo Citect) and the controller simulator are embedded

» Maximum number of object instances is defined by the Application license that is ordered; there are five sizes

License to be ordered: EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC
Possible licenses to be ordered (one of these possibilities):

500 instances EUSAPPCZTSPEZZ SW PE APPL LIC EXTRA SMALL
1250 instances EUSAPPCZSSPEZZ SW PE APPL LIC SMALL

3000 instances EUSAPPCZMSPEZZ SW PEAPPL LIC MEDIUM

7500 instances EUS APPCZLSPEZZ SW PEAPPLLIC LARGE
>7500 instances EUSAPPCZXSPEZZ SW PE APPL LIC EXTRA LARGE

To be able to test the system design using the supervision system the configuration above needs to be
enhanced. It is possible to run the supervision system without the PES Operation Server license for only 15
minutes so to obtain permanent runtime services provided by the supervision system an Operation Server
license minimum must be added. This license enables a local Control Client on the server.

License to be ordered: EUSOPECZZSPEZZ SW PE OPER SERVERLIC

This configuration can be reused for the deployed configuration on site. It may be enhanced with other software
components, depending on the automation system requirements — refer to chapter 3.1.1.

PES Mini can be used for project engineering within its limitation of 200 objects.
License to be ordered: EUSMINZTSPEZZ SW PE MINI CONF WITH 200 OBJ INST LIC

Except for PES Mini, all the engineering configurations can be extended with additional engineering client

licenses. Three possibilities of licenses, depending on the number of seats (clients) to be added in the

configuration.

Licenses to be ordered: EUSCLTCZZSPEZZ SW PE ENG CLIENT SINGLE LIC
EUSCLTCZZGPEZZ SW PE ENG CLIENT GROUP LIC
EUSCLTCZZTPEZZ SW PE ENG CLIENT TEAM LIC
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3 Architectures Overview

3.1.5 Process Expert System for Educational entities

This license is dedicated to Educational entities (professional schools, universities,...) to manage courses for
professors and students. The configuration is based on a single server and a maximum of ten engineering
clients connected to this server. This configuration allows the creation of projects with a total amount of 3000
process object instances.

This license cannot be sold or transferred to system integrators or end users even for training purposes.

10 x Eng clients Tx Operation clients

4G4 § &

5 x Operation Servers
router /10 Operation Clients
8 hours of continuous runtime

System Server

3000 objectinstances

Figure 9: PES for Educational entities

In addition, this license enables the runtime services with 8 hours of continuous use (re launch able) for a
supervisory configuration of:

» 5 Operation servers
* 10 Control clients / view only clients

» Access to Runtime Navigation Services from 10 control clients maximum

License to be ordered: EUSBASEZMSPEZZ SW PE EDUC ENG SINGLE LIC

3.1.6 Promotion

For promotion of PES by Schneider Electric staff, a demo software license is available. This license is not
transferable to anyone outside of Schneider Electric. This license is dedicated to demonstrations and must not
be used for customer project design. In addition it features:

» All engineering services to design the control system (editors from Unity Pro) and the supervision (graphic
builder of Vijeo Citect) and the controller simulator are embedded
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» Application license with the number of object instances limited to 500
» 1 x Operation Server (one local control client embedded)

» Possibility to run seven Control Clients/View-Only Clients connected to the Operation Server with access to
the runtime navigation services from 1 client

* Runtime services (supervision) are limited to eight continuous hours; and are re-launchable

¢ Permanent license

License to be ordered: EUSSSVZZSPEZZ SW PE SALES LICENSE (single user)

3.1.7 Licensing Windows embedded in the virtual machines

3.1.7 .1 Installation rules for the virtual machines in a Process Expert System configuration

Each PES configuration embeds at least one virtual machine, which runs the software participants required to
design the control system. During operation, it enables advanced diagnostics through the runtime navigation
services. The various configurations that are possible for a distributed system lead to require one or more virtual
machines:

 All-in one configuration requires only one virtual machine.

 Distributed configurations across several machines require the number of virtual machines according to the
following rules:
> Each Engineering Client needs a virtual machine running on the workstation
> Neither Operation Server, nor Operation Client requires any virtual machine on its workstation
> When a workstation embeds an Engineering Client plus an Operation Client, one virtual machine must be
installed on the workstation. This virtual machine is used for engineering and runtime navigation services from
the local Operation Client
> The runtime navigation services issued from one Operation Client uses an instance of a virtual machine
when the user wants to access to the controller program contextually on-line. Except for Operation Clients
running on the same machine as an Engineering client, the system server requires a virtual machine. Only
one virtual machine is installed on the system server with several instances of the virtual machine that can
run in parallel.

The virtual machine embeds a Microsoft Windows operating system. Each operation client that uses the
service of an instance of the virtual machine requires a license. The number of licenses required for the
virtual machine depends on the number of simultaneous access to the virtual machine from the operation
clients running on operation workstations, meaning that several instances are running at the same time. To
get the simultaneous access from all the operation clients at the same time, a license for the VM is required
for all the operation clients. In theory, all operation clients may need an access to the virtual machine to
access to the controller program on-line. However, only one access for 4 operation clients will be sufficient in
most applications.

The drawings in this document show the difference between the virtual machine (only one per machine) and the
number of licences required to run the advanced diagnostics.

Show the virtual machine installed on the computer

E Identifies a license to enable Windows operating system in the virtual machine
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3 Architectures Overview

Figure 10 shows an example of the location of the virtual machines in a PES configuration, according to the
rules defined above.

) i i Engineering Client
Engineering Clients + Operation Client Operation Clients

S

# Dparation Servers
[client Embedded)

Figure 10: Installation of virtual machines in PES infrastructure

In this example, three workstations are embedded with an Engineering Client, so a virtual machine has to

be installed on all of them and must be licensed. The system server requires a virtual machine to launch the
advanced diagnostics through the runtime navigation services from the Operation Clients. One license is
required as a minimum on the server to enable the navigation within the controller program from one operation
client. In the case of multiple clients accessing a controller, additional licenses according to the number of
simultaneous access must be added (maximum six in that case, considering that each Operation Server is
embedded with an Operation Client and the Operation Client installed on the same machine as the Engineering
Client uses the local virtual machine). In a nominal usage of this configuration, two licenses for the virtual
machine will be sufficient for the six operation clients.

DEXYI



Architectures Overview

3.1.7 .2 Licensing Windows in the virtual machines

Each virtual machine is embedded with Microsoft Windows 7 Pro as the operating system. Each virtual machine
requires a license. A trial period without a license is available.

To cover the licensing of virtual machine, Microsoft recommends subscribing the “Software Assurance”, with
Windows Pro as software included in the contract. The user has to order the number of “CAL VDA” that is
required for his configuration. Software Assurance includes the maintenance service. This solution generally
suits medium / large companies that have already contracted with Microsoft for various software and the
licenses required for the VMs can be added in their volume contract.

Microsoft proposes an alternative to subscribe to a contract called MPSA (Microsoft Products and Services
Agreement), which enables subscription to for a set of “CAL VDA” for Windows Pro.
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| Process Expert System Configuration: Examples

Through four examples, this chapter provides the information to define a PES configuration in terms of topology
and lists the required part numbers that need to be ordered. For each configuration, the location of the virtual
machines is described. Also the associated number of Windows licences for the virtual machines is mentioned.
Note: For one example, many other configurations are possible to locate the software pieces and the software
licenses. The location of licenses is guided by three main rules:

1. All software licenses related to engineering are stored on the system server

2. To avoid a single point of failure, software licenses for operation (server and clients) are located on one
operation server, which is on another machine than the system server.

3. In case of redundant configuration for supervision, the licenses are distributed in order to ensure the
availability of the primary or secondary server(s) and client(s) at any time.

4.1

Example 1

4.1.1 Configuration without redundancy of Operation Servers

This example is an automation system with

* 400 object instances

» A dedicated station for the system server and a remote engineering client on another workstation
» Two workstations set up as Operation Clients to monitor the process

» One server to collect process data; with the same machine used as an Operation Client

* No supervision redundancy

Four workstations are used in this configuration

» Workstation 1 — dedicated for the PES System Server

» Workstation 2 — dedicated for operations and embeds the server and one Operation Client
» Workstation 3 — dedicated as an operator workstation as it embeds one Operation Client

» Workstation 4 — dedicated as an operator workstation as it embeds one Operation Client

» Workstation 5 — dedicated as an Engineering Client that will be used for maintenance of the automation system
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Workstation 5 Workstation3 & 4
Engineering Client Operation Clients

Workstation 2 rotramy
Operation Server
(client Embedded)

Workstation 1
System Server

ﬂ 'II [

Figure 11: Example 1 - PES configuration without redundancy of Operation Servers

Licenses installed on the workstations

» Workstation 1

1 x EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC

1 x EUSAPPCZTSPEZZ SW PE APPL LIC EXTRA SMALL (500 object instances)

« Workstation 2
1 x EUSOPECZZSPEZZ SW PE OPER SERVER LIC (embeds one client)
2 x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

» Workstation 3
No license installed; the Operation Client gets its license from the Operation Server

* Workstation 4
No license installed; the Operation Client gets its license from the Operation Server

» Workstation 5
No license installed; the Engineering Client gets its license from the System Server

Note: if the Operation Client must be located on another machine than the machine hosting the Operation

Server, another Operation Client license must be ordered and in this case this additional license should be
installed on Workstation 2.
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4.1.2 Configuration with redundancy of Operation Servers

This example is an automation system with

* 400 object instances

» A dedicated station for the system server and a remote engineering client on another workstation
» Two workstations set up as Operation Clients to monitor the process

» One server with redundancy to collect process data; with the same machine used as an Operation Client

Five workstations are used in this configuration

» Workstation 1 — dedicated for the PES System Server

» Workstation 2 — dedicated for operations as it embeds the primary server and one Operation Client

» Workstation 3 — dedicated for operations as it embeds the secondary server and one Operation Client
» Workstation 4 — dedicated as an operator workstation as it embeds one Operation Client

» Workstation 5 — dedicated as an operator workstation as it embeds one Operation Client

» Workstation 6 — dedicated as an Engineering Client that will be used for maintenance of the automation system

Workstation & Workstation4 & 5
Engineering Client Operation Clients

{:;@ coutar

Workstation 3

Workstation 2 i

_ " peration Server

;ﬂ'urkilﬂ:ﬂﬂ i Operation Server Secondary
ystam Server Primary (client Embedded)

jclient Embedded)

] H L
L il

Figure 12: Example 1 - PES configuration with redundancy of Operation Servers
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Licenses installed on the workstations

* Workstation 1
1 x EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC
1 x EUSAPPCZTSPEZZ SW PE APPL LIC EXTRA SMALL (500 object instances)

* Workstation 2:
1 x EUSOPECZZSPEZZ
2 x EUSLCCCZZSPEZZ

» Workstation 3

1 x EUSOPECZZSPEZZ
2 x EUSLRCCZZSPEZZ
* Workstation 4

No license installed; the Operation Client gets its license from the Operation Servers on workstations 2 or 3
(Primary or Secondary)

» Workstation 5

No license installed; the Operation Client gets its license from the Operation Servers on workstations 2 or 3
(Primary or Secondary)

» Workstation 6
No license installed; the Engineering Client gets its license from the System Server

SW PE OPER SERVER LIC (primary server with client)
SW PE CTRL CLIENT LIC

SW PE OPER SERVER LIC (secondary server with client)
SW PE REDUNDANT CTRL CLIENT LIC

Note: if the configuration requires Operation Clients instead of the Operation Clients on the Operation Server,
then four additional Operation Client licenses must be ordered. They must be distributed on the primary and the
secondary Operation Servers:

2 x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

2x EUSLRCCZZSPEZZ SW PE REDUNDANT CTRL CLIENT LIC

2 x EUSLCCCZZSPEZZ must be installed on Workstation 2 and 2 x EUSLRCCZZSPEZZ must be installed
on Workstation 3.

4.1.3 Installation and licensing the virtual machines

As virtual machines are not installed either on operation servers or operation clients, the location of the virtual
machines is the same in both cases.

Two virtual machines are required for this configuration:
* x1 on the workstation embedding the Engineering Client
* x1 on the System Server

Minimum two licenses (CAL VDA) are required to enable Windows to be embedded in the virtual machines,

which can be extended with two other rights for the system server that will enable 3 concurrent accesses to the
virtual machine for runtime navigation services.
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Workstation & Workstation 4 & 5
Enginearing Client Oparation Clients

-

-f::::@ Workstaon SRR

Workstation 2 i

. ] peration Server
Waorkstation 1 & Dperation Server Secondary
System Server Primary [ellant Embedded)

mbadds

. i

Figure 13: Example 1 - Location of the virtual machines in PES configuration

4.2

Example 2

4.2.1 Configuration without redundancy of Operation Servers
This example is an automation system with

» 1000 object instances

» Two distributed areas with access for two operators only in each area

« Each area requires a local engineering client to maintain the process. One workstation in each area is shared
for engineering and operation.

* Monitoring from four locations
» Two workstations set up as Operation Clients to monitor the process
» Two servers to collect process data; with each machine used as an Operation Client

* No supervision redundancy

Five workstations are used in this configuration

» Workstation 1 — dedicated as a PES System Server

» Workstation 2 — dedicated for operations as it embeds Server_1 and one Operation Client
» Workstation 3 — dedicated for operations as it embeds Server_2 and one Operation Client

» Workstation 4 — dedicated as an engineering and operator workstation as it embeds one Engineering Client
and one Operation Client

Workstatlon 5 — dedicated as an engineering and operator workstation as it embeds one Engineering Client

Da«l g aration Client
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Workstation 4
Engineering Client &
Cperation Client

: Workstation 5 Area 2
1 Engineering Client &
I Operation Client

Workstations 3
Operation Server
(client Embedded)

Workstations 2
Operation Server
{client Embedded)

-
O O O N A O I

WL AL ACILLLLL AL

Figure 14: Example 2 - PES configuration without redundancy of Operation Servers

Licenses installed on the workstations

» Workstation 1

1 x EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC

1 x EUSAPPCZSSPEZZ SW PE APPL LIC SMALL (1250 object instances)
1 x EUSCLTCZZSPEZZ SW PE ENG CLIENT SINGLE LIC

¢ Workstation 2
1 x EUSOPECZZSPEZZ SW PE OPER SERVER LIC (each embeds one client)
1 x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

* Workstation 3
1 x EUSOPECZZSPEZZ S\W PE OPER SERVER LIC (each embeds one client)

1x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

» Workstation 4
No license installed as the Engineering client get its license from the system server on Workstation 1 and the
Operation Client gets its license from the Operation Server on workstation 2

* Workstation 5
No license installed as the Engineering client get its license from the system server on Workstation 1 and the
Operation Client gets its license from the Operation Server on workstation 3.

Note: if the configuration requires remote Operation Clients instead of the local Operation Clients on the

Operation Servers, two other Operation Client licenses must be ordered and in this case this additional license
should be installed on Workstation 2 and Workstation 3.
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4.2.2 Configuration with redundancy of Operation Servers

This example is an automation system with:

* 1000 object instances

» Two distributed areas with access for two operators only in each area

» Each area requires a local engineering client to maintain the process. One workstation in each area is shared
for engineering and operation.

* Monitoring from four locations
» Two workstations set up as Operation Clients to monitor the process
* Redundancy of the supervision

» Two redundant servers to collect process data; each used as an Operation Client

Seven workstations are used in this configuration

» Workstation 1 — dedicated for the PES System Server

» Workstation 2 — dedicated for operations as it embeds Primary Server_1 and one Operation Client
» Workstation 3 — dedicated for operations as it embeds Primary Server_2 and one Operation Client
» Workstation 4 — dedicated for operations as it embeds Secondary Server_1 and one client

» Workstation 5 — dedicated for operations as it embeds Secondary Server_2 and one client

» Workstation 6 — dedicated as engineering and an operator workstation as it embeds one Engineering Client
and one Operation Client

» Workstation 7 — dedicated as engineering and an operator workstation as it embeds one Engineering Client
and one Operation Client

Workstation 7
Engineering Client &
Operation Client

Workstation &
Engineering Client &
Operation Client

Workstations 4 & 5
Secondary servers
Operation Servers
{client Embeddad)

Workstations 2 & 3,
| Workstation 1 s | g Primary sarvers |
Operation Servers |
l client Embedded)]

Ti~~ A5 Tprmple 2 - PES configuration with redundancy of Operation Servers
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Licenses installed on the workstations

» Workstation 1

1 x EUSBEUCZZSPEZZ
1 x EUSAPPCZSSPEZZ
1x EUSCLTCZZSPEZZ

¢ Workstation 2
1 x EUSOPECZZSPEZZ
1 x EUSLCCCZZSPEZZ

* Workstation 3
1 x EUSOPECZZSPEZZ
1 x EUSLCCCZZSPEZZ

¢ Workstation 4
1 x EUSOPECZZSPEZZ
1 x EUSLRCCZZSPEZZ

¢ Workstation 5
1 x EUSOPECZZSPEZZ
1 x EUSLRCCZZSPEZZ

* Workstation 6
No license installed as the Engineering client get its license from the system server on Workstation 1 and the
Operation Client gets its license from the Operation Servers on workstations 2 or 4.

» Workstation 7
No license installed as the Engineering client get its license from the system server on Workstation 1 and the
Operation Client gets its license from the Operation Servers on workstations 3 or 5.

SW PE ENG SINGLE LIC
SW PE APPL LIC SMALL (1250 object instances)
SW PE ENG CLIENT SINGLE LIC

SW PE OPER SERVER LIC (primary server_1 with client)
SW PE CTRL CLIENT LIC

SW PE OPER SERVER LIC (primary server_2 with client)
SW PE CTRL CLIENT LIC

SW PE OPER SERVER LIC (secondary server_1 with client)
SW PE REDUNDANT CTRL CLIENT LIC

SW PE OPER SERVER LIC (secondary server_2 with client)
SW PE REDUNDANT CTRL CLIENT LIC

Note: if the configuration requires remote Operation Clients instead of the local Operation Clients on the
Operation servers, then four additional Operation Client licenses must be ordered. They must be installed on the
primary servers on Workstations 2 & 3 and the redundant licenses on Workstations 4 & 5.

2 x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

2 x EUSLRCCZZSPEZZ SW PE REDUNDANT CTRL CLIENT LIC

4.2.3 Installation and licensing the virtual machines

As virtual machines are not installed either on Operation Servers or on Operation Clients, the location of the
virtual machines is the same in both cases.

Three virtual machines are required for this configuration:

* x2 on the workstation embedding an Engineering Client+ an Operation Client

* x1 on the System Server

Minimum three licenses (CAL VDA) are required to enable Windows to be embedded in the virtual machines,
which can be extended with another right for the System Server to enable up to open 4 concurrent access to the
virtual machine (When an Operation Client is installed with an Engineering client, the local VM is used for the
runtime navigation services).
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Workstation &
Enginearimg Client &
Operation Client

| Workstation 7
i Engineering Client &
I Operation Client

=1 @
1< Workstations 4 & 5

Secondary servers
Operation Servers
(client Embeddad)

orkstations 2 & 3;
Primary servers |
Operation Servers 1

Workstation 1
System Server

J

Figure 16: Example 2 - Location of the virtual machines in PES configuration

4.3

Example 3

4.3.1 Large configuration with many servers and clients
This example is an automation system distributed in 3 areas with
* 4000 object instances

* Maintenance of the automation system is possible from the 3 areas. To optimize the number of workstations,
two Engineering clients are grouped with two Operation Clients and the last one is located on the system
server.

* Monitoring of the process from 11 workstations distributed in the 3 areas

» Five workstations set up as Operation Clients to monitor the process in the control room; two of them are also
embedded with an Engineering client.

» Two additional workstations which are remote and used as Web Clients, with View Only features
» Four servers to collect process data; with each machine used as an Operation Client

* No redundancy of the Operation Servers

DEXYI
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Twelve workstations are used in this configuration PGS
CONTENTS

» Workstation 1 — dedicated as the PES System Server and Engineering client and will be used for
maintenance of the automation system

Workstation 2 — dedicated for operations as it is embedded with Server_1 and one client
INTRODUCTION

Workstation 3 — dedicated for operations as it is embedded with Server_2 and one client

Workstation 4 — dedicated for operations as it is embedded with Server_3 and one client

Workstation 5 — dedicated for operations as it is embedded with Server_4 and one client
PROCESS EXPERT

Workstation 6 — dedicated as an operator workstation in area 1 as it is embedded with one Operation Client KEY FEATURES

Workstation 7 — dedicated as an operator workstation in area 1 as it is embedded with one Operation Client

Workstation 8 — dedicated as an operator workstation in area 2 as it is embedded with one Operation Client
ARCHITECTURES
OVERVIEW

Workstation 9 — dedicated as an engineering and operator workstation in area 2 as it is embedded with one
Engineering Client and one Operation Client

Workstation 10 — dedicated as an engineering and operator workstation in area 3 as it is embedded with one

i i i i i UPDATING PES
Engineering Client and one Operation Client IS

Workstation 11 — dedicated as a remote operator workstation as it is embedded with one Operation Client
(View Only)

» Workstation 12 — dedicated as a remote operator workstation as it is embedded with one Operation Client LIST OF
. REFERENCES
(View Only)
............ el e i S e
: Area i : : Area : Area 3 s?@?gﬁsjjéﬂﬁfg
1 i :
! Workstations 11 & 12
|: Workstations ~ Workstations ! Workstation 10 Ramote Operation
Workstation 6 & 7 Iy Operation Client ERGIReaiing CIIEI‘I‘E Engineering Cliant (Wb Clignts)
Oparation Clants Iy & Oparation Clieng & Oparation CHant

YY)

g g S

HARDWARE

REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM

|
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Figure 17: Example 3 - PES large configuration with many servers and clients
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Licenses installed on the workstations

» Workstation 1

1 x EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC

1 x EUSAPPCZLSPEZZ SW PE APPL LIC LARGE (7500 object instances)
2 x EUSCLTCZZSPEZZ SW PE ENG CLIENT SINGLE LIC

¢ Workstation 2
1 x EUSOPECZZSPEZZ S\W PE OPER SERVER LIC (embeds one client)
2 x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

* Workstation 3

1 x EUSOPECZZSPEZZ SW PE OPER SERVER LIC (embeds one client)
1 x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

* Workstation 4

1 x EUSOPECZZSPEZZ SW PE OPER SERVER LIC (embeds one client)
1 x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

¢ Workstation 5

1 x EUSOPECZZSPEZZ S\W PE OPER SERVER LIC (embeds one client)
1 x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

» Workstation 6
No license installed; the Operation Client gets its license from the Operation Server on workstation 2

* Workstation 7
No license installed; the Operation Client gets its license from the Operation Server on workstation 2

* Workstation 8

No license installed; the Operation Client gets its license from the Operation Server on workstation 3

» Workstation 9

No license installed; the Engineering client get its license from the system server on Workstation 1 and the
Operation Client gets its license from the Operation Server on workstation 4

* Workstation 10

No license installed; the Engineering client get its license from the system server on Workstation 1 and the
Operation Client gets its license from the Operation Server on workstation 5

* Workstation 11

1 x EUSVCCCZZSPEZZ SW PE VIEW CLIENT LIC

¢ Workstation 12
1 x EUSVCCCZZSPEZZ SW PE VIEW CLIENT LIC
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4.3.2 Installation and licensing the virtual machines

Three virtual machines are required for this configuration:
* x1 on the system server, to be used from the local engineering Client
» x2 on the workstation embedding an Engineering Client + an Operation Client

Minimum three licenses (CAL VDA) are required to enable Windows to be embedded in the virtual machines,
which can be extended with five other rights for the System Server to enable up to open 4 concurrent access to
the virtual machine (when an Operation client is installed with an Engineering client, the local VM is used for the
runtime navigation services).

1 I |
i Areadi i, Area 2 '.: Aread |
1 I N i
[ I : ) i Workstiations 11 & 12
I . )| Workstations  Workstation 9 " Wasatation 10 i Romoie Operation
1 Waorkstation6 & T I' Operation Clisnt Errumunrl.p clmnt Enginesring Client 1 (Wb Clients)
: Operation Clients & Oparation Clieny & Operation Cliant 1
L] ]
1 LT 1
i 1
= &} g |
L] i . L] I L] "
i & : rr—'-f'\""
1 i . T
1 : [
[ [ |
1 N i
iy
iy
L]

Workstation 1
System Server
j+ client Engineering

Figure 18: Example 3 - Location of the virtual machines in PES configuration
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4.4
Example 4
4.4.1 Extension of an existing application

In this example a PES configuration has already been deployed on site. The parameters of this example
automation system are:

* 1000 object instances
» One area with access for two operators only in this area

» The area requires a local engineering client to maintain the process. One workstation is shared for
engineering and operation

* One workstation installed as an Operation Server to collect process data; and also used as an Operation
Client

The following list of licenses has been deployed on site
* Workstation 1

1 x EUSBEUCZZSPEZZ
1 x EUSAPPCZSSPEZZ
1 x EUSCLTCZZSPEZZ

* Workstation 2
1 x EUSOPECZZSPEZZ
1 x EUSLCCCZZSPEZZ

SW PE ENG SINGLE LIC
SW PE APPL LIC SMALL (1250 object instances)
SW PE ENG CLIENT SINGLE LIC

SW PE OPER SERVER LIC (embeds one client)
SW PE CTRL CLIENT LIC

» Workstation 3
No license installed; the Engineering Client get its license from the system server on Workstation 1 and the
Operation Client gets its license from the Operation Server on workstation 2

- I
: Workstation 3 Area 1 :
i Engineering Client & I
I Operation Client i
l [}
l [}
L [
s [}
! I
! I
' T
I i
l [
: reuter @ :
| 0 :
! Workstation 1 Workstations 2
: System Server Operation Server |
: (client Embedded) |

i~ A0 Tpemple 4 - PES before extension
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The Plant Manager now needs to extend the automation system into another area, which leads to the addition SEEGE
of many object instances and also an Operation Client in the control room to control this new area. In addition, e
it must be possible to maintain the automation system through an engineering client from this area. The number
of object instances is now 1500.

INTRODUCTION
To achieve this upgrade there are three additional licenses needed:
1 x EUSAPPGZESPEZZ SW PE UPG S TO M APP LIC (to upgrade from 1250 to 3000 object instances)
1 x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC
1 x EUSCLTCZZSPEZZ SW PE ENG CLIENT SINGLE LIC PROCESS EXPERT

SYSTEM
KEY FEATURES

Note: Upgrading the application license will mean this example now has the equivalent of the Medium
Application license. To enable this upgrade the user has to return the Small Application license and upgrade it to
the Medium Application license using the Software Licensing Web Portal. e

These licenses are deployed on site as follows
» Workstation 1

1 x EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC

1 x EUSAPPCZSMPEZZ SW PE APPL LIC MEDIUM (3000 object instances)
1 x EUSCLTCZZSPEZZ SW PE ENG CLIENT SINGLE LIC

» Workstation 2 LLISTOF
1 x EUSOPECZZSPEZZ SW PE OPER SERVER LIC (embeds one client)

2 x EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC

» Workstation 3
No license installed; the Engineering Client get its license from the system server on Workstation 1 and the SYSTEM LIBRARIES
Operation Client gets its license from the Operation Server on workstation 2

* Workstation 4
No license installed; the Engineering Client get its license from the system server on Workstation 1 and the
Operation Client gets its license from the Operation Server on workstation 2

UPDATING PES
FROM V4.2 TO V4.3

_________________________________________________ &
' 10 "
| . Aread |l 2
I Workstation 3 " 1 I Workstation 4 Area 2 I HARDWARE
- 1 i & ] REQUIREMENTS
1 Engingering Client & i ! Engineering Client & I TO RUN PROCESS
[ Operation Client 1 | Operation Client i SHEERESISIEH
i !
1
1 ! i
! i ! 1 SERVICE SUPPPORT
I W il ' I ASSOCIATED WITH
I 1 ' PROCESS EXPERT
& 1 SYSTEM
| i ¢ '
1 |
[ i ! N
| [l
| Q@ = — :
! ! SYSTEM
[
1 i ! 1
! Workstation 1 Workstations2 ¢ | i
| System Server Operation Server | 't i
" (client Embedded) 1 | I
———————————————————— a I — —_—— e — = = = = = INDUSTRIAL
PC FOR
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It | Ll | el
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L3 1L LRl S 1] LRSI L LY ) IS HEEE] PLATFORMS
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e 21 —pymple 4 - PES after extension
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4.4.2 Installation and licensing the virtual machines

Before the extension, two virtual machines were required for this configuration:

* x1 on the System Server, to be used from the local Engineering Client

* x1 on the workstation 3 embedding an Engineering Client+ an Operation Client

Two licenses (CAL VDA) are required to enable Windows to be embedded in the virtual machines.

After the extension, three virtual machines are required for this configuration. To be added:
» x1 on the workstation 4 embedding the additional Engineering Client + an Operation Client
Three licenses (CAL VDA) in total are required to enable Windows to be embedded in the virtual machines.

Workstation 3
Engineering Client &
Operation Client

Workstation 4
Engineering Client &
Operation Client

Workstations 2
Operation Server

{client Embedded)

Workstation 1 ¢
ystem Senver

2]

Figure 21: Example 4 - Location of the virtual machines in PES configuration
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5.1
Overview

Updating PES from V4.2 to V4.3

PES version V4.3 requires an update of the licenses that are installed on site to run this new version. Two

possibilities are offered to get the license updates:

1. The Customer has contracted a service, which includes software update (Gold or Gold Plus service). In
that case, he can update the licenses that are attached to this service contract without additional fee. He can

proceed through the license generator that is hosted in the PES Support Web portal. Refer to the corresponding

chapter for details about the service offer.

2. The Customer has not contracted a service that includes updates (Silver service), or he didn’t contract any

service. A set of part numbers enables him to update each license installed on site. All licenses must be updated

on a PES configuration.

5.2

How to select the update part numbers?

The table below gives the correspondence between the part for licenses and the part for the updates:

License V4.2 Update to V4.3 to be ordered

EUSMINCZTSPEZZ EUSMINDZTSPEZZ
EUSMINCZTSPEZZ + EUSMINDZSSPEZZ
EUSMINGZASPEZZ
EUSBEUCZZSPEZZ EUSBEUDZZSPEZZ
EUSCLTCZZSPEZZ EUSCLTDZZSPEZZ
EUSCLTCZZGPEZZ EUSCLTDZZGPEZZ
EUSCLTCZZTPEZZ EUSCLTDZZTPEZZ
EUSAPPCZTSPEZZ EUSAPPDZTSPEZZ
EUSAPPCZSSPEZZ EUSAPPDZSSPEZZ
EUSAPPCZMSPEZZ EUSAPPDZMSPEZZ
EUSAPPCZLSPEZZ EUSAPPDZLSPEZZ
EUSAPPCZXSPEZZ EUSAPPDZXSPEZZ
EUSOPECZZSPEZZ EUSOPEDZZSPEZZ
EUSLCCCZZSPEZZ EUSLCCDZZSPEZZ
EUSLRCCZZSPEZZ EUSLRCDZZSPEZZ
EUSVCCCZZSPEZZ EUSVCCDZZSPEZZ
EUSVRCCZZSPEZZ EUSVRCDZZSPEZZ
EUSSISCZZSPEZZ EUSSISDZZSPEZZ
EUSSISCZZGPEZZ EUSSISDZZGPEZZ
QEUSSISCZZTPEZZ EUSSISDZZTPEZZ

DEXYI

In the specific case of ordering an update

or an upgrade, it is necessary to provide the
activation ID of the license that needs to be
updated. With this information, a new code will
be sent that will enable the user to update the
existing license:

Step 1: the customer provides the activation ID
of the license he wants to update. The license
activation ID must be filled-in when placing the
order.

Step 2: A new activation ID is sent to the
customer (email) when the order is processed.
Step3: through the license manager installed on
the computer, the customer opens the update
menu. He will be asked to enter the activation
ID he received by email. The licensing system
updates the original license for V4.3.

Update orders cannot be grouped and
must be managed as individual orders.
It is imperative to not mix activation IDs in the
same order.

Note: this ordering process is used also to
order upgrade licenses. Ordering updates and
upgrades follows the same workflow as new
licenses. Refer to the chapter “Ordering PES”.
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List of References

6.1
List of References

Process Expert System MINI

EUSMINZTSPEZZ SW PE MINI CONF WITH 200 OBJ INST LIC
EUSMINGZASPEZZ SW PE UPG MINI TO 500 OBJ INST LIC
EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC
EUSCLTCZZSPEZZ SW PE ENG CLIENT SINGLE LIC
EUSCLTCZZGPEZZ SW PE ENG CLIENT GROUP LIC
EUSCLTCZZTPEZZ SW PE ENG CLIENT TEAM LIC
EUSAPPCZTSPEZZ SW PE APPL LIC EXTRA SMALL
EUSAPPCZSSPEZZ SW PE APPL LIC SMALL
EUSAPPCZMSPEZZ SW PE APPL LIC MEDIUM

EUS APPCZLSPEZZ SW PE APPL LIC LARGE
EUSAPPCZXSPEZZ SW PE APPL LIC EXTRA LARGE
EUSOPECZZSPEZZ SW PE OPER SERVER LIC
EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC
EUSVCCCZZSPEZZ SW PE VIEW CLIENT LIC
EUSLRCCZZSPEZZ SW PE REDUNDANT CTRL CLIENT LIC
EUSVRCCZZSPEZZ SW PE REDUNDANT VIEW CLIENT LIC
EUSAPPGZASPEZZ SW PE UPG XS TO SAPP LIC
EUSAPPGZESPEZZ SW PE UPG S TO MAPP LIC
EUSAPPGZHSPEZZ SW PE UPG M TO LAPP LIC
EUSAPPGZKSPEZZ SW PE UPG L TO XLAPP LIC
Upgrading a license leads to a delivery for the same version as the original one.

Process Expert System Engineering for ASC

EUSBASCZZSPEZZ SW PE ENG ASC SINGLE LIC
EUSBASCZZGPEZZ SW PE ENG ASC GROUP LIC
EUSBASCZZTPEZZ SW PE ENG ASC TEAM LIC

Process Expert System Engineering for System Integrators

EUSSISCZZSPEZZ SW PE ENG SYS INT SINGLE LIC (1 user)
EUSSISCZZGPEZZ SW PE ENG SYS INT GROUP LIC (3 users)
EUSSISCZZTPEZZ SW PE ENG SYS INT TEAM LIC (10 users)

/
o
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Process Expert System Engineering for Alliance Partners

(as an option for Sls who joined the Schneider Electric Alliance Partner Program)

EUSBALCZZGXEZZ

SW PE ENG ALL GROUP LIC

Process Expert System for Educational entities

EUSBASEZMSPEZZ SW PE EDUC ENG SINGLE LIC

Process Expert System for demonstration (Sales)

EUSSSVZZSPEZZ SW PE SALES LICENSE

License updates from former version to V4.3

EUSMINDZTSPEZZ
EUSMINDZSSPEZZ
EUSBEUDZZSPEZZ
EUSCLTDZZSPEZZ
EUSCLTDZZGPEZZ
EUSCLTDZZTPEZZ
EUSAPPDZTSPEZZ
EUSAPPDZSSPEZZ
EUSAPPDZMSPEZZ
EUSAPPDZLSPEZZ
EUSAPPDZXSPEZZ
EUSOPEDZZSPEZZ
EUSLCCDZZSPEZZ
EUSLRCDZZSPEZZ
EUSVCCDZZSPEZZ
EUSVRCDZZSPEZZ
EUSSISDZZSPEZZ
EUSSISDZZGPEZZ
EUSSISDZZTPEZZ

UPDATE SW PE MINI 200 OBJ LIC
UPDATE SW PE MINI 500 OBJ LIC
UPDATE SW PE ENG SINGLE LIC
UPDATE SW PE ENG CLIENT SINGLE LIC
UPDATE SW PE ENG CLIENT GROUP LIC
UPDATE SW PE ENG CLIENT TEAM LIC
UPDATE SW PE APPL LIC EXTRA SMALL
UPDATE SW PE APPL LIC SMALL
UPDATE SW PE APPL LIC MEDIUM
UPDATE SW PE APPL LIC LARGE
UPDATE SW PE APPL LIC EXTRA LARGE
UPDATE SW PE OPER SERVER LIC
UPDATE SW PE CTRL CLIENT LIC

UPDATE SW PE REDUNDANT CTRL CLIENT LIC

UPDATE SW PE VIEW CLIENT LIC

UPDATE SW PE REDUNDANT VIEW CLIENT LIC

UPDATE SW PE ENG SYS INT SINGLE LIC
UPDATE SW PE ENG SYS INT GROUP LIC
UPDATE SW PE ENG SYS INT TEAM LIC

List of References

DEXYI

The software is downloadable from the Schneider Electric portal (no hardware media supplied).
Registration is required to access to the website (www.pes.schneider-electric.com).
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www.pes.schneider-electric.com

Process Expert System Libraries

7.1
Introduction

Process Expert System provides resources:

» That have been pre-configured and tested by Schneider Electric.

» That were specifically designed for automating a large variety of processes.

The control resources for the Control and monitoring resources for Operator Interface provide the commonly
required functions to facilitate the development of the DCS application.

StruxureWare PE includes global templates organized through the Foundation and General Purpose libraries.
Optional libraries to address specific needs in markets and applications can be installed as options on top of

StruxureWare PE.
Figure 22 shows an overview of the General Purpose and optional libraries available with PES V4.3:

sz? Cement Gﬁ Mining r’L 3 Liquid Food
Segment Library Library Library

Libraries Water
i]. MMM Library % Library

Advanced -ontr L w

Libraries
Energy management
Library

% General Purpose Library

Figure 22: PES General Purpose and Market/Application Libraries

The system provides Control function blocks (DFB) at the control level, and dynamic representations

(Genies) at the supervision level. In addition, ready to-use faceplates (implemented through windows with Super
Genies syntax) enable the users to get the status and interact with the process at the monitoring level.

To automate and simplify the implementation of automation systems, project designers can use these resources
together for massive code generation and for the synchronization of control and supervision.
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Process Expert System Libraries

7.2 TABLE OF
. . CONTENTS
Global templates libraries

Global templates include two libraries:

» Foundation library, which includes elementary object templates. Generally, these templates are not used as
single templates, but combined with others as composites with more value-added features. This library is
required to design home-made templates.

INTRODUCTION

* General Purpose library (GPL), which embeds composite templates corresponding to a process feature, as a
control module. Automation systems are designed with object templates from the GPL, and objects may also be EEOETET

used from the optional libraries and home-made templates KEY FEATURES

The General Purpose Library is organized in categories according to their purpose.

ARCHITECTURES
OVERVIEW

7.2.1 Four main categories of templates

1. Process templates PROCESS EXPERT

. iy . . SYSTEM
* Signal conditioning and processing CONFIGURATION:
EXAMPLES
» On/off device control
* Analog device control

UPDATING PES
¢ Process control FROM V4.2 TO V4.3

» Sequential control
* Auxiliary functions

2. Devices LIST OF
REFERENCES

 Circuit breakers

 Digital protective relays

* Motor control and starters

* Power monitoring devices

* Progressive starters

» Variable speed drives
HARDWARE

L REQUIREMENTS
3. Communication TO RUN PROCESS

EXPERT SYSTEM
« Ethernet Modbus TCP
¢ Modbus serial

Figure 23 gives an overview of these object templates. Most of them embed graphical representations as there
could be many representations of the same object that can be used in the Operator Interface. Some examples are

. Diagnostics

Modicon M340 CPU
Modicon Quantum CPU
Modicon M580 CPU

given as follows.
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Signal processing/ calculation

Function Sub- Function Template Graphical
farmily representation
Digital input acquisition SDigitalinput F
Dégital cutpat signsl $DigaalOutput 2
e S| LI
Signal Anabog input calculation Sanalogingut
processing SAnaloginput
Analog input calculation with conwersion
ShAnalaginput 1 -
Muhiple Analog Input Acguisiton
FAunalog owlput sigmal LhnalogOv pad
Anslog Darivative rate of change, totslizing, SanalogCale
calculation averagpe, minimum, mazimum
Analog Signal Linearization SAnaloglemear
Figure 23: GPL Library: signal processing / calculation
_'-E w=n 1 afeis ..,:.-—--
Process control o
Function Graphical
Hmlﬂl' Sub- Function Template representation
Irternal Model Controlier (IMC) S
PID Contreller n
| bo condition the signab sssociated with the control of & PIDwath
optional Fesd forward] AP Fvmiinin Volon, rimlet
FID el loop: circuit
| bo conditkon Ehe signak sasociated with the condrol of 3 PIDwith
optional Feed fanward. i also inchede analog input and output SPiLoce
MaNERETEn )
- )
Fatio Contraller el ' B
Controllrs {10 condticn the sigrass associaledwilh the control of a Rabe | SRetoCH
Conlrollory
Split Range Controller SSplitRange
(Eo-condtiona FID sigeal el opld range g nal) =
Pl with Mol ticn Cantrollar SPMWCeearnlier e
(B0 condkhion mn anakog 5 gnel ndo modulsied pisos)
Stepd Controdler
(t condiionhe signals associaledwith the conlrol of & slep | $51ep3CH
3 i o
Lassdd Lag calculaticn SliadLag
Sequential Advanced Sequencs conbrol
conkrod (Monitor and managoe a Conlrol Seguence) SLaquendeDRE

Figure 24: GPL Library: process control
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Device control management/ PLC Diag

Function family | Sub- Function Template
Hand Valve management SHandWalva
OO devics Mvalve: Motorized valve Aivales
control; Valve
OO Walve abre
O Walve with 2 oulputs alvel
On.Off mator 1 apoed, 1 rotation Matar
OO device direction
control; Motor On-0df matos 2 speed, 2 rotation
direction etar2
Control valve with

position
feadback [analog positien and/ar limi $Controlvalve
switchas)

Control; Vahe Motorized valve, or a gate with analog
position fesdback and 2 rolational HMalveithPos

dimection
Analpg devices Moior management with Variable
.q Control; Mator Speed Drive SMotorV'S
Diagnastic M340 PLEC Diagnostic M3400sag
Criantum FLC Disgnostic S aantumbiag

Figure 25: GPL Library: device control management / controller diagnostics

Family of devices Device name Ethernet “"dib“ Profibus DP
[- . Progressive staners | ATS22, ATS43 [
ATVAZ, ATVIMZ,
E ATV1Z @
. Variable speed drives | ATV | EJ
E ATVIZ M
ATVE1, ATVT1 [ ™ | %]
Process variable ATVExx El
' apped dirives lof [En, gl
demandi
== [E=_ 1=
—E m Mator controllers and | TesysU,
siariers TasysT v W i m
Cthers
Generlc devices | [ 1 | | | %

Figure 26: GPL Library: automation and generic devices
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Eth t Modbus
Family of devices Device name £ Serial

Sepam20C, Sepam40
Digital protective relays
Sepam80

Compact NSX, Masterpact,

Circuit breakers MasterpactC

PM8, PM710, PM1200, PM5350

:.i-:’ Power monitoring PM800
h'- devices

PM&3xx

JRIRKI

PM82xx

Harmonic filter and

RERE RE

power compensation Accusine

- Uniterruptible
power supply SmartUP$S

R

Others

FI Safety module XPSMC M

Figure 27: GPL Library: power and misc. devices

7.2.2 Configuration to edit and create instances of templates

Even if it is recommended to minimize the development time to use pre-defined template, any configuration of
PES for engineering enables the design of templates. This design can be done from scratch, or following a copy
of an existing template of the GPL library and its customization to fulfill the project requirements. Refer to the
paragraph “Engineering” to discover the software licenses enabling the engineering.

7.3
Advanced Process Control Library

7.3.1 Presentation

Advanced Process Control Library consists of 18 functions blocks for monitoring and controlling complex
processes in the plant.

The APC Library for the PES offer includes:
* APC Standard Library

* PCR Library

* IMC Library

The APC Standard Library includes the following functions:

PID Block - Standard PID function with the ability manage the complete loop from a single place. Data
from transmitter and positioner (value, status and mode) are seamless in the loop and used for calculations.
Upstream object information transfers to the downstream objects.

Enhanced PID Block - This is an enhanced and completed PID block with feed forward gain for disturbance
compensation and override function by copying the actuator current status (RCPY). Auto tuning functionality is
embedded in this block.

Analog Acquisition Block - Analog input with signal filtering, square root extraction and process analyst.
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Analog Positioner Block - Analog output with ability to loop back the output data (value, status and mode)
with upstream object to downstream objects information transfer feature.

De-multiplexer Block - Auxiliary block; transfers single control output to 4 positioners. Upstream object to
downstream objects information transfer feature.

Choice Block - Auxiliary block; select 1 of 4 input signals by PLC logic and manual. Selection is bump-less.
Priority management is also possible.

Set Point Block - Auxiliary block, used to create a filtered set point with upstream object to downstream
objects information transfer feature.

Ratio Block - Auxiliary block; ratio control function with filtering, tracking mode and alarm detection. Generally
used in cascade mode, it supports a loop back from the connected actuators. Error mode or manual mode
operation of actuators is used in ratio control & PID calculations to prevent saturation.

Split Block - Auxiliary block; split range function with transforms an analog input value into 2 analog outputs
using the coordinate values, and checks for threshold overruns. The values and status of the downstream
actuators are used to initialize the loop and to prevent integral saturation.

Selection Block - Auxiliary block; this block is used to select one of 3 transmitter signals based on logical
decisions, where status of the analog output is looped back and manages different modes. It checks for
threshold overruns.

Vote Block - Auxiliary block; this object is used to calculate a mean value of 3 process variables. A deviation
alarm occurs if the deviation between 1 input and the 2 others is greater than the set limit.

Wrapper Block — Auxiliary block; this block is used for using/linking the analog actuators of other
libraries(e.g. General Purpose Library, Water Library etc.) with APC library blocks without losing the APC
library’s key feature of upstream object status transfer to the downstream object (i.e. back-in / back-out feature).

The model based predictive control library includes the following functions:

AP_PSF1 Block - Predictive controller for 1st order simple process. (Model: Km,Tm & Dm) : simple, and
convenient for long time delays.

AP_PIF1 Block - Predictive controller for 1st order integrative process.

AP_PZTR Block - Zone control with non-linear time response. This block is used for automatically changing
the closed-loop time-response when the process variable (PV) is inside or outside a zone.

The internal model based control library includes the following functions:

AP_MSF1 Block - Internal model based controller for 1st order simple processes. It identifies a first order
system with pure delay (the transfer function of the process and the transfer function of closed loop (controller +
process)). The controller AP_MSF1 allows a static gain unit and acceleration of the time constant by a factor 'n’,
where n is the gain speed.

AP_MIF1 Block - Internal model based controller for 1st order integrative process.

AP_MRAMP Block - An intelligent ramp management block. It is used with IMC controllers and allows both
the AP_MSF1 block and APMIF1 block to follow a parallel path to ramp the setpoint and to join and follow it
precisely. Tracking a reference trajectory, and in particular a setpoint ramp is necessary in many applications.
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Figure 28: APC Library: example of use in a glass furnace

7.3.2 Reference
License to be ordered: EUSAPCCZMSPEZZ SWPE APC Library - Std + Model

Note: the maximum number of object instances allowed with the application license of a PES system
configuration includes the number of instances created with library.
Only one Advanced Process Control Library license is required for the PES project deployed on site.

7.4
Energy Management Library

7.4.1 Presentation

The Energy Management Library offers monitoring and measurement of electrical and non — electrical process
objects. It takes into account WAGES (Water, Air, Gas, Electricity and Steam) inputs. These blocks are capable
of providing aggregated energy at each level, by giving information to users about the energy consumption data.
The Energy Measurement Library offers library blocks which convert process measurement values (flows,
temperature, pressure, current, voltage) into energy measurement values (kW/kWh). These values are
formatted to comply with the ODVA energy object standards. The energy measurement library also allows these
blocks to be added and subtracted, providing an approximate energy measurement for higher levels within the
process hierarchy. This enables the energy consumption and the process to be compared to alarm conditions
and for energy to be monitored constantly but only alarmed when issues occur. The energy measurement
libraries act as enablers for both the energy performance architectures used by Schneider Electric to perform
overall energy management and also the energy performance services which provide Schneider Electric’s
expertise to customers as a service.
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The Energy Management library contains following functions:

Aggregator - it aggregates the energy values from the energy objects connected to this object. It provides the
instantaneous energy and the total energy in local units.

Gas — it calculates the energy produced/consumed by gas fuel.

Electric — it calculates the energy produced/consumed by an electrical circuit. It is able to calculate energy for
single phase and three-phase circuits.

Boiler — it calculates the amount of energy that is consumed to produce superheated steam from water.

Aircomp - it calculates the ratios of pressure and volume flow rate to energy consumption. These values are
key performance indicators (KPIs) of the air compressor and give an indication of its efficiency.

Liquid - it calculates the energy produced/consumed by liquid fuel.
CO02 - it calculates the CO2 equivalent in kg for an amount of energy.

ProcessEnergy - it compares the actual energy with the modelled process energy template for a particular
production period. This function can determine if the plant/area/section is consuming more or less energy than
planned.

ProcessEnergyAdyv — it compares the actual energy with the modelled process energy advanced template
for a particular production period. This function can determine if the plant/area/section is consuming more or
less energy than planned during this period.

Solid - it calculates the energy produced/consumed by solid fuel.

DEXYI

TABLE OF
CONTENTS

INTRODUCTION

PROCESS EXPERT
SYSTEM
KEY FEATURES

ARCHITECTURES
OVERVIEW

PROCESS EXPERT
SYSTEM
CONFIGURATION:
EXAMPLES

UPDATING PES
FROM V4.2TO V4.3

LIST OF
REFERENCES

HARDWARE
REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM

SERVICE SUPPPORT
ASSOCIATED WITH
PROCESS EXPERT
SYSTEM

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

AUTOMATION
PLATFORMS
SELECTION GUIDE




Process Expert System Libraries

The Energy Management library includes the following services:

A standard way of communicating energy data

» Energy library is capable of providing energy data in standardized form (kwh) which can be accessed across
the platform from device level. It is capable of providing energy equivalent information even in local units to
users.

The energy consumption information at each level

» The calculated energy values can be aggregated at upper levels, by giving user information about total
energy consumption at various levels in a plant. With this value information, users would able to take
appropriate action based on the total consumed energy.

The energy data for electrical and non electrical energy objects

» The library supports measurement of energy consumption for electrical energy, gas consumption and virtual
measurement of energy. This can help the user in implementing a measurement solution for both electrical
and non electrical plant components.

Energy monitoring
» Data obtained from the energy library helps users to know the total energy consumption of the plant and
therefore analyse and monitor the key areas.

A data representation aligned to ODVA standards
» Energy information displayed by the library is in line with ODVA data format.

A set of energy blocks for parameter measurement
» Energy library has also non-energy related blocks for measurement of CO2 emissions, pressure, and volume
flow consumption.

7.4.2 Reference

License to be ordered: EUSEMLCZSSPEZZ SWPE Energy library

Note: the maximum number of object instances allowed with the application license of a PES system
configuration includes the number of instances created with library.

Only one Energy Management Library license is required for the PES project deployed on site.

7.5
Mining, Metals and Minerals Library

7.5.1 Presentation

The Mining Metals & Minerals library offers all the common functions required by most of the MMM segment
industries.

This library can be enhanced with the Cement and Mining Libraries, which offer additional objects specific to this
segment’s applications.

The MMM library includes the following services:

Group Management

» Aset of functions used in a process circuit are combined to form a group. The various functions or Control
modules (motors, actuators, etc...) in a group are administered and controlled globally as a single entity (the
""""" * F~zoxample, the transportation of material from pile to hopper is done by using many conveyors and

Da«l 1any actuators, motors, sensors.
®



Process Expert System Libraries

 Ability to group equipment
* Manage start, stop of a group, with a single management of interlocks
» Alarm management of a group: first device failure alarming, alarm inhibition and alarm and warning masking

Route Management

 Different sets of devices that belong to same operational group, performing similar functionality and that
are mutually exclusive are called “routes”. For example, the transportation of different grade of cement to silos
involving different sets of equipment (motors/actuators)

» Management of the routing: selection between routes and to control the start and stop of devices on a
selected route

» Possibility to manage 5 routes with an instance of the object in the library

» During initialization, the pre-defined default route is selected. Later, the route can be selected by the operator
from HMI popup or by process logic in the controllers.

Route 2

[ 4T

N =y

vy

Figure 29: MM Library: route management

Bag filter
» Bag filter is a custom built sequencer block for supervision and control of the bag filter purging operation. This
block supports 18 bags (18 outputs to solenoid valves). This block supports the auto mode of operation.

Belt conveyor

» The belt conveyor object is the customized management of a motor with 1 direction 1 speed, specifically used
for conveyor belts that include inoperable conditions like belt sway and pull chord. In addition, it also checks
the process feedback, such as zero speed switches, belt running empty. This block supports 3 modes of
operation: Auto, Manual, and Local.

In addition to these process objects, the library includes:
» A set of objects for equipment control: digital / analog sensors and actuators, and several kinds of motors.
» Generic objects which are useful in process applications: Totaliser, RatioControl, PID, and Scheduler for
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7.5.2 Reference

License to be ordered: EUSMMMCZMSPEZZ MMM Library for PES

Note: the maximum number of object instances allowed with the application license of a PES system
configuration includes the number of instances created with library.

Only one MMM Library license is required for the PES project deployed on site.

7.6
Cement Library

7.6.1 Presentation

The Cement library offers specific functions that are commonly required in cement plants. Cement works are
process applications that require a huge amount of energy and produce combustion gas from burners. In
addition, equipment is running in a dusty environment and so it needs to be monitored carefully to ensure its
availability.

The Cement library contributes to better efficiency of these processes thanks to:

» The energy efficiency by managing multi fuel control

» Supervision and control of the gas with a gas analyzer operation

» Girth gear lubrication control with monitoring and warning of the lubrication oil tank levels

The Cement Library includes the following services:

Multi Fuel Controller

» Control the ratio of ingredients of a continuous process

» Designed to increase the energy efficiency by increasing the secondary fuel throughput

» Possibility to control up to 6 fuels: 6 set points are managed for individual actuators and to maintain a ratio
between 6 different fuels.

« Single set point entry by operator in GJ/h to increase the ease of operation

» Monitoring of the process feedback value continuously

* Bump-less transfer and unaffected by Online start/stop of actuators

The main application is to manage a Kiln Burner Fuel Ratio.

Gas Analyzer

» Supervision and control of the gas analyser

* Supports 8 analyser types

» Supports 4 gas parameters (02,CO,NOx,SOx)

* Processes the input parameters and holds the value during Purging
Main applications: Kiln inlet Gas, Pre Heater Outlet Gas...

Girth Gear Lubrication control

» Lubrication Valve status monitoring

» Lubrication nozzle position status

» Monitoring and warnings for lubricator oil level in tank, Air Pressure, Grease Flow, Line differential Pressure

The Mining Metals & Minerals (MMM) library is also delivered with the Cement library. The MMM Library
provides three categories of functional services:

* Equipment Control

» A set of objects for equipment control

» Generic objects which are useful in process applications
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7.6.2 Reference

License to be ordered: EUSCEMCZMSPEZZ Cement Library for PES

Note: the maximum number of object instances allowed with the application license of a PES system
configuration includes the number of instances created with library.

Only one Cement Library license is required for the PES project deployed on site.

7.7
Mining Library

7.7.1 Presentation

The Mining library offers specific functions that are commonly required in mining plants. It reduces engineering
& deployment time with tested and validated functions for ore routing, separation, grinding and drying
processes.

The Mining library leverages the operational efficiency with functions designed to efficiently operate conveyors,
hydro cyclones, thickeners, grinding mills and dryers. It provides operational and diagnostic data with advanced
alarm monitoring to better manage the process.

The Mining library includes the following services:

Belt Conveyor — This function block is used to control the solid feed flow on the conveyor belt by maintaining
the speed of the belt conveyor motor. It monitors the speed, the total mass flow, the material height and material
weight on the belt. It totalizes the material flow on the belt.

Wet Grinding Mill — This function block is used to control the wet grinding process using a tubular type
mill (Ball mill, AG mill, and SAG mill). The aim of the Wet Grinding Mill block is to maximize the grinding to a
specified product size.

HydroCyclone - This function block is used to control the process of classification or separation of coarse and
fine particles. It can be used for a single hydro cyclone to control the separation process or for a hydro cyclone
bank to control the separation in a series of cyclones. It monitors the mass balance.

Thickener - This function block is used to control sedimentation separation of solid and liquid mixture in
mining industry. The control objective is to maintain the overflow clarity (low solid content is required) and the
underflow concentration (high solid content is required) at predefined set points.

Rotary Dryer - This function block is used to control the drying process using a rotary dryer. Rotary drum
dryers are used, not only in mining, but also in a vast range of drying applications across a number of industries.
The block controls the moisture content in a pre-determined desired range and maximizes throughput. Also, the
temperature of the exhaust gas is controlled when it is used as a feed in another process.

Spiral - This function block is used to control the process of classification or separation of coarse and fine
particles in a vertical spiral concentrator. It monitors the input and output densities. It calculates the differential
mass flow, the input mass flow and the output mass flow

PID Advanced Block — This function block is used to have a proportional, integral, and derivative control
over an actuator to maintain a process value close to a given target.

Two Loop PID Control Block — This function block is a generic control block. It can be used when two
PIDs are required, either in individual control or in cascaded control.

Four Loop PID Control Block — This function block is a generic control block. It can be used when four
PIDs are required, either in individual control or in two cascaded control loops.
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The Mining Metals & Minerals (MMM) library is also delivered with the Mining library. The MMM Library provides
three categories of functional services:

* Equipment Control
* Aset of objects for equipment control

» Generic objects which are useful in process applications

| r——en -

Figure 30: Mining Library: example of wet grinding mill

7.7.2 Reference

License to be ordered: EUSMNGCZMSPEZZ Mining Library for PES

Note: the maximum number of object instances allowed with the application license of a PES system
configuration includes the number of instances created with the library.

Only one Mining Library license is required for the PES project deployed on site

7.8
Liquid Food Library

7.8.1 Presentation

The Liquid Food Library (LFL) provides a set of objects, which are designed to perform device functions on
specialized devices used in the Food and Beverage industry and process functions to operate the process
operations in the plant. These objects help to design automation systems to comply with the ISA S88 batch
process engineering model. Liquid Food Library objects can be combined with the General Purpose Library to
design a liquid food application solution. This association provides a cost effective and high value-add process
automation solution for liquid food producers.

The library includes two sets of objects: the device objects and the process monitoring /control objects
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The liquid food library contains following device objects:
VLVCTL - 2-way, 3-way, 4-way On-Off Valve Pneumatic Load Manager.
PLGCTL - Leakage Chamber Seat Lifting Actuator

VLV1PLGCTL - 3-way mix proof valve with one leakage chamber
VLV2PLGCTL - 4-way Mix proof valve with one / two leakage chambers
MOTORCYC - Cyclic Motor operation

ENODEA4T, ENODE4T_LIGHT - Weighing Module - Scaime weight modules

The liquid food library contains the following process monitoring and control objects:
EQUIP - Provides the supervision and the status information of the equipment.
SELPRESEL - is used for selection or pre-selection of the process equipment to carry out operations on it

SEQCTL2 - The block implements the sequence status management and processes the commands received
from the monitoring subsystem or by other control sequences in program mode.

SEQFCT - The function block executes a sequence function for a process operation as per the guidelines
followed in SEQCTL2. The SEQFCT supports the process functions such as transfer of the material from one
item of equipment to another, agitation, and others.

SEQFCTRECIPELINE - is based on SEQCTL2 function block, with enhanced features, to execute a
sequence of functions based on a predefined recipe.

SEQCTL3_PLI - the control object implements the sequence status management and processes the
commands received from the batch control subsystem (the subsystem sends the commands and checks
the status of the sequence to determine what action has to be taken). This block implements the phase logic
interface (PLI) to interface with the batch control system software.

SEQCTL3FCTBATCH - combined with the SEQCTL3_PLI control object, it can manage 30 initial conditions,
30 failure conditions, 16 process input parameters and 16 process output parameters

CIP Recipe Management - CIP Recipe Management is an assembly function used for configuring CIP
recipes and corresponding recipe parameters to clean equipment or a process line.

Parameter Management - The Parameter Management function is normally used to transfer a single or set
of parameters from SCADA to PLC or vice versa.

I Paiaiverti 06

=]

8|
-

DE«I' Library: example of use (transfer in tanks)
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7.8.2 Reference

License to be ordered: EUSLFLCZSSPEZZ LFL Library for PES

Note: the maximum number of object instances allowed with the application license of a PES system
configuration includes the number of instances created with library.

Only one Liquid Food Library license is required for the PES project deployed on site.

7.9
Water and Waste Water Library

7.9.1 Presentation

The Water & Waste Water library provides a set of generic functions that are commonly used in water and
waste water applications. The library helps in the management of multiple pumps and time-based scheduling
of operations on equipment and devices to simplify remote operations. Local mode operation of equipment on
remote pumping stations is possible. Objects in the water library provide the capability to manage energy by
load shedding.

The water library contains following device objects:

WPENSTOCK (Penstock Valve Control) - The WPENSTOCK function block is used to manage the
operation and control of a motor operated penstock valve / gate in an Open-Stop-Close operation.

WPUMPSEL1 (Pump Selection) - The WPUMPSEL1 block is used for checking status and for controlling
operations of a maximum five pumps on demand basis.

WDFMCTL (Dual Media Filter Control) - The function block represents individual DMF filters and selects
various operations performed by the filter

WFLOWCALC (Flow Calculation) - This function will calculate the discharge flow in the open channel for
various constructions like weirs, flumes, notches

WFLOWCTL (Flow Control) - This block is to allow chemical feed control based on flow, but allow fine
tuning based on Streaming Current. The flow based portion of the formula will be based on a ratio that
compares the maximum the pump can produce to a desired concentration.

WAERACTL (Aeration Control) - The WAERACTL function block is used to manage the operation and
control of an aeration control valve. It gives a command to the valve which controls the amount of oxygen
supplied to an aeration control basin.

WPUMPSEL (Pump Selection) - It checks the status and controls the operations of a maximum of

5 pumps. It calculates the number of operational hours for each pump. After completion of a maximum of
operational hours, the object switches operation to another pump in standby. It checks the health of each pump
and to ignore it when it is not ready for operation. It is possible to switch between pumps by using the buttons in
the faceplate when in manual mode.

WSCHEDULER (Scheduler) - It allows the mode of operation of equipment to be scheduled. The output
can be used to set a PID value, a control valve output or the speed of a motor. The scheduler is capable of
holding information for up to 10 events.

WMOTOR - To control a motor with 1 direction and 1 speed.
WMOT1D2S - To control a motor with 1 direction and 2 speeds.
WMOT2D1S - To control a motor with 2 directions and 1 speed.
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WMOTORVS - To control a motor with a variable speed drive, whether the speed driver is switched through
communications, 1/0 wiring, or a mixture of both.

WVALVE - To control an on-off a device as an on-off valve with 2 limit switches (e.g. electro-pneumatic valve).

WMVALVE - To control a motorized valve with a positioner.

WMVALVED - To control an on-off motorized valve as a gate with 2 limit switches.

The water library includes the following functions:

Management of multiple pumps (up to 5 pumps)

Time-based scheduling of operations on equipment and devices to simplify remote operations
Alarms and interlock messages can be sent via SMS through a 3rd party system

Local Mode operation of equipment in remote pumping stations

Energy Management by load shedding functionalities embedded in objects

Figure 32: Water Library: example of use (pumping station)

7.9.2 Reference

License to be ordered: EUSWWWCZSSPEZZ \WWW Library for PES

Note: the maximum number of object instances allowed with the application license of a PES system
configuration includes the number of instances created with library.

Only one Water Library license is required for the PES project deployed on site.
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Managing Licenses

This chapter addresses the management of licenses, covering the following areas:
+ Activation of a license
* Management of licenses; use of the Software Licensing Portal

» Policy applicable for the licenses

8.1
Activation of a license

Ordering a PES license provides an entitlement containing one or several activation IDs corresponding to the
software licenses ordered. This entitlement is sent to the user through an email (refer to the ordering chapter for
more information).

The license must be activated on the Schneider Electric Software Licensing server to be operational. Take

note that it is not possible to use PES without having activated the licenses (no trial period is allowed). Three
methods are available to activate the licenses. This is done through the floating license manager that is installed
on the computer with PES:

1. Through Web. It requires an Internet connection on the workstation. This is the easiest way and it is
immediate.

2. Through the Software Licensing Portal. This method allows licenses to be activated on a workstation that is
not connected to the Internet. Activation takes a few minutes. The following steps are required:

» From the workstation that embeds the licenses, invoke the registration via “Web Portal”. It leads to creating
a file that needs to be stored on a removable media, as a USB key.

« From another computer that has access to the Internet; go to the Software Licensing Portal. The licensing
service in the portal allows the file to be transferred from the original workstation and the creation of a new
file that will be restored on the workstation.

« Complete the activation of the license with this new file on the workstation through the floating license
manager.

3. Through Email. This method requires 1 or 2 days to activate the license. Activation is done in two steps:
» From the workstation that embeds the licenses, invoke the registration via “Email”. It leads to create a file
that has to be sent by email from this machine or another one to a Software Registration Center.
» The file received as response to the email from the Software Registration Center must be copied on the
workstation prior to activate the license with this file through the floating license manager.

8.2
Management of licenses with the Software Licensing Portal

The Software Licensing Portal enables the users to administer their licenses. Any customer can create his own
private working space following the registration to the Software Licensing Portal (www.schneider-electric.com /
tab: Support / menu: Software Licensing).

From his space, the user can gain access to the list of his licenses and get the status for each of them.
Without any login, it is also possible to get the status of one license, simply enter the activation ID to get the
information.

The Software Licensing Portal is also the place to activate a license through the Web Portal.
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Figure 33: Software Licensing Portal on schneider-electric.com

8.3
Policy applicable for the licenses

Following the activation of a license, the status of this license can be checked on the Software Licensing Portal.
The user may have to do the following activities for a license:

» “Rehost”: Return the license back from the workstation to the Software Licensing Portal. The license is no
longer active on the computer. It can be activated on another computer. This is the usual way to move a
license from one machine to another one.

* “Repair”: Following the crash of the workstation, it allows the license to be recovered on the same machine.
In that specific case, PES is re-installed on the same machine. Through the “Repair” service
in the license manager, it enables the license to be recovered on the machine, after entering the
activation ID. This activity doesn’t need any external support.

» “Reinstall”: Following the crash of the workstation, it allows the license to be recovered on another machine
after re-installation of PES. When the machine has changed, the licensing system cannot
rely on machine information to activate the license, because the machine has changed. Reinstallation of
the license requires the assistance of the Software Registration Center.

Figure 34 below gives the policy applicable for each type of activity. The number of actions is defined per year
and it depends on the number of seats that are attached to this license.

Floating license

Nb of Rehost / year 7 9 20
Nb of Repairs / year 3 4 5
Nb of Reinstalls / year 3 4 5

Figure 34: Policy applicable to the software licenses
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9 Hardware requirements to run Process Expert System

Due to various criteria to know the CPU performance, the required processor is defined according to an average
CPU mark given by PassMark(R) Software.

To check a CPU performance, for example for a Core i3 CPU, type “passmark Core i3” in the search engine of
your Internet navigator to get the list of known processors and get the average CPU mark for a selected one.

Workstation embedded with the System Server
System: processor with average CPU Mark: 5000 minimum
RAM memory: 8 GB minimum, 16 GB recommended
Hard disk: 250 GB / Fast disk 7200 rpm; format: NTFS file system and not FAT32
40 GB of free memory space on the hard disk is required to install and run the software
Recommended display: SVGA (1024-768 or more) with high color 24 bits
Pointing device: mouse or compatible device
Operating system on the physical machine
* Windows server 2012 R2 (recommended)
¢ Windows 10 Pro, Windows 7 Pro or Windows 8.1 Pro 64-bit

Workstation embedded with an Operation Server
System: processor with average CPU Mark: 3000 minimum
RAM memory: 4 GB minimum, 8 GB recommended
Hard disk: 80 GB (SSD recommended) / Fast disk 7200 rpm
Operating system on the physical machine

* Windows server 2012 R2

¢ Windows 10 Pro, Windows 7 Pro or Windows 8.1 Pro 64-bit
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Workstation embedded with an Engineering Client
System: processor with average CPU Mark: 3000 minimum
RAM memory: 8 GB minimum
Hard disk: 250 GB / Fast disk 7200 rpm; format: NTFS file system
Operating system on the physical machine

* Windows 10 Pro, Windows 7 Pro or Windows 8.1 Pro 64-bit

Workstation embedded with an Engineering & Operation Client
System: processor with average CPU Mark: 3000 minimum
RAM memory: 8GB minimum
Hard disk: 250 GB / Fast disk 7200 rpm; format: NTFS file system
A mouse and a keyboard
Operating system on the physical machine
* Windows 10 Pro, Windows 7 Pro or Windows 8.1 Pro 64-bit

Workstation embedded with an Operation Client
System: processor with average CPU Mark: 2000 minimum
RAM memory: 3GB minimum
Hard disk: 250 GB / Fast disk 7200 rpm
A mouse and a keyboard
Operating system on the physical machine

* Windows 10 Pro, Windows 7 Pro or Windows 8.1 Pro 64-bit
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10 Service Support associated with Process Expert System

10.1
Introduction

Selling services associated with PES combines benefits either for Customers and Schneider Electric for different
reasons that are explained below:

Benefits for the customer:

* Major cost savings

» Improved production performance

» Expert and professional support - receive fast and accurate answers
» Access to version upgrades (1+ release per year)

* Protect their automation investment

Benefits for Schneider Electric:

* Increased revenue

» Customer contact opportunities

* Increased customer satisfaction

* More support sales tools than ever before

The Service Support is part of an overall set of services that are deployed progressively for Process Expert
System.

"Bupp-uﬂ Service %
coverage |

e

Software Updates
I &Support

Preventive | Remote Technical
Maintenance |

Exchange and
Repair

Spare Parts
Management
Extended
Warranty

Maintenance & Support

Figure 35: Maintenance and Support Services overview
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10.2
Service Support definition

Three levels of support are available as options to the software offer. There are presented from the highest
value, combining support and software upgrades, to the lowest including only support.

In the specific case of PES, it is mandatory to combine the selling of licenses with a support service. Silver
Support is the minimum required.

GoldPlus Support

* Level 3 Support — 24 x 7 access
* On line technical information

* Version upgrades

» Priced approximately as 20% of the total amount of the software list price.

This premium support offer is attractive to customers with high availability systems in which downtime is
expensive. It covers the support to a 24x7.

Gold Support

» Level 3 Support - Local Business Hours (MON-FRI)
* On line technical information

* Version upgrades

» Priced approximately as 15% of the total amount of the software list price.

This is the standard service offer, which combines software upgrades and support during business hours. This is
the common choice that should be proposed to customers by default.

Silver Support
* Level 3 Support - Local Business Hours (MON-FRI)
* On line technical information

» Priced approximately as 10% of the total amount of the software list price.

This is a light support offer aimed at customers who want to be able to receive assistance for their installed
applications but do not intend to upgrade. This is the minimum support to be combined with PES licenses.

Support to Process Expert System is managed via our central call centers and is only available in certain
languages.
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10 Service Support associated with Process Expert System

10.3
Contents of the Support Services

Silver, Gold and Gold Plus supports include the following services:

1.Direct Access Support

The service provides access to technical assistance via telephone, live chat, and email. The customer gets
fast access to experienced Support Engineers based in dedicated labs where they can replicate the customer
configuration and reproduce issues experienced onsite. The support service is not expected to engineer a
Customer’s project or resolve issues specific to the Customer’s application implementation.

2.0nline Support Tools

Use of a dedicated PES Global Support portal (www.pes.schneider-electric.com) to access a range of support
tools including live chat and case manager for easy online case monitoring.

3.Emergency Support

Customer obtains emergency software hot fixes via an intensified escalation process in situations where critical
issues are impacting upon business operations.

4.Customer Service Request (CSR) Resolution Workflow

A rigid framework of issue prioritization and severity ensures that an appropriate management process is
applied to all the customer issues until resolution. The prioritization depends on the level of Support service the
Customer has contracted. Silver and Gold Support services are managed with the same priorities. The technical
resolution workflow is described in Figure 36:

GoldPlus
Customer Support Support Expert Support
Request Engineer Engineer Developer
Critical severity * Priority acoess 15 minutes 1 business day
Mapor & medsum severity® ﬁ 2417 J @ 1 day @ 3 business days
Gold Customer Support Support Expert Support
Request Engineer Engineer Developer
Critical severity * Mon - Fi 2 hours 2 busn
Major & medium severity® !ﬁ] OO - 17 @ siness day IiB'.-.: j

Figure 36: Es,calation process to manage customer requests
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5.0nline Knowledge Base
Access the knowledge base anytime for expert know-how and information that sustain the Customer’s return
on investment.

6.Real-Time News

The Customer stays informed about the latest news and receives support updates, product tips, and other
information through the PES Global Support portal.

Accessing Remote technical support

A Support Services certificate will be awarded on purchase of Support. This certificate provides information that
will be required when the customer wants to raise a Customer Service Request (CSR) or wishes to log onto
in-support Customers dedicated areas of the PES Global Support website.

Schpeider

PlantStruxure PES Support Portal

Support Portal

Home

:‘D New PES V4.2 Service Pack 2 Jan 11 2017

=] Login

Usemname | @ ﬁ Eﬁf

| Password | Cantact Support Licanse Discover this

Genarator product

:_}D Mew PES V4.2 Sarvice Pack 1 Mov 52018

Remember Me [ :B PES updsie - V4.2 Release -1 Ot 52018

+ Create an account
* Forgot your usemame?

+ Forgot your password? :‘E PES update - V4 1 Relesse Sep 10 2016

Figure 37: Access
and services from
the Support Portal

EW PES updates - New Libraries for release
—B vz Aug 42018

See more:
= News
» Safety & Security Notifications

@ About Support

10.4

Support fees calculation

The calculation of support is applicable to a customer site. The definition of a site is important to ensure support
can be correctly calculated. A site contains all the System Server, Engineering clients, Operation Servers and
Operation Clients which communicate together to access the application database which is located on the
System Server. So a standalone machine including the System Server, an Operation Server and an Operation

Client can be considered as a site.
The definition of a site is regardless how the software pieces are distributed in one or several locations, for

example in control rooms.

In order to take in account the complexity and various possibilities in configurations while having a sliding fee
that depends on the site, the calculation is based on the pricing of the software pieces that are running and a
price depending on the value of the service.
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10 Service Support associated with Process Expert System

To do this the cost of support is broken up into individual Support Units. Each software license has a value in
term of Support Units. The Unit Price depends on the level of support purchased (GoldPlus, Gold, Silver).
It is applied the following calculation rule for software service:

Support Fee (for 12 months) = Unit Price x Quantity
Where:
Unit Price = Unit Price of the Support Level purchased

Quantity = Total Support Units of the software licenses

Important note: taking orders for mixed levels of services is not allowed for a site. In case of a mix of levels
in a site, the minimum level of support will be provided.

To renew support on a site, the support price is calculated based on the level of support purchased (GoldPlus,
Gold, Silver) and the software licenses on the customer site.

10.4.1 Table of units (quantity) for each license (part number)

The table below lists the software license part numbers and gives the equivalent in quantities of units to
calculate the support.

PES system
Software License Quantity

Part number Description
EUSMINCZTSPEZZ SW PE MINI CONF WITH 200 OBJ INST LIC 91
EUSMINGZASPEZZ SW PE UPG MINI TO 500 OBJ INST LIC a7
EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC 117
EUSCLTCZZSPEZz SW PE ENG CLIENT SINGLE LIC 31
EUSCLTCZZGPEZZ SW PE ENG CLIENT GROUP LIC 63
EUSCLTCZZTPEZZ SW PE ENG CLIENT TEAM LIC 94
EUSAPPCZTSPEZZ SW PE APPL LIC EXTRA SMALL 47
EUSAPPCZSSPEZZ SW PE APPL LIC SMALL 94
EUSAPPCZMSPEZZ SW PE APPL LIC MEDIUM 188
EUSAPPCZLSPEZZ SW PE APPL LIC LARGE 313
EUSAPPCZXSPEZZ SW PE APPL LIC EXTRA LARGE 469
EUSOPECZZSPEZZ SW PE OPER SERVER LIC 63
EUSLCCCZZSPEZz SW PE CTRL CLIENT LIC 55
EUSLRCCZZSPEZZ SW PE REDUNDANT CTRL CLIENT LIC 0
EUSVCCCZZSPEZZ SW PE VIEW CLIENT LIC 19
EUSVRCCZZSPEZZ SW PE REDUNDANT VIEW CLIENT LIC 0
EUSBASCZZSPEZZ SW PE ENG ASC SINGLE LIC 7
EUSBASCZZGPEZZ SW PE ENG ASC GROUP LIC 14
EUSSBASCZZTPEZZ SW PE ENG ASC TEAM LIC 33
EUSSISCZZSPEZZ SW PE ENG SYS INT SINGLE LIC 47
EUSSISCZZGPEZZ SW PE ENG SYS INT GROUP LIC 94
EUSSISCZZTPEZZ SW PE ENG SYS INT TEAM LIC 188
FlIRRARFZMSPEZZ SW PE EDUC ENG SINGLE LIC 31
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Market / Application libraries for PES TABLE OF

CONTENTS

Software License Quantity
Part number Description (Units)

EUSAPCCZMSPEZZ SWPE APC Library - Std + Model 47 IREEEESR
EUSWWWCZSSPEZZ WWW Library for PES 31
EUSMMMCZMSPEZZ MMM Library for PES 47
EUSCEMCZMSPEZZ Cement Library for PES 55 S BT
SYSTEM
EUSMNGCZMSPEZZ SWPE MINING LIBRARY 64 REMEESIURES
EUSLFLCZSSPEZZ LFL Library for PES 16
EUSEMLCZSSPEZZ SWPE ENERGY LIBRARY 16
\ / ARCHITECTURES
OVERVIEW
10.4.2 List of references for Support Service gach s e
. . . CONFIGURATION:
EUSPES001 Silver support (Unit Price) EXAMPLES
EUSPESO011 Gold support (Unit Price)
EUSPES012 Gold Plus support (Unit Price) UPDATING PES
FROM V4.2 TO V4.3
10.4.3 Quote the Support fees - example REFERENCES

A PES configuration on a customer site requires the following licenses:
* An engineering configuration + an additional engineering client

* An Application license allowing a project to be run with 3000 object instances maximum ( Medium license) PROCESS EXPERT
* One Operation Server plus 3 remote Control Clients e
Note: A local client is embedded in the Operation Server

Bill of material and calculation of Units for service fees:

Part number Description QTYPN  Unitvalue QTY Units
EUSBEUCZZSPEZZ SW PE ENG SINGLE LIC 1 117 117
EUSCLTCZZSPEZZ SW PE ENG CLIENT SINGLE LIC 1 31 31 REGUIREMENTS
TO RUN PROCESS

EUSAPPCZMSPEZZ SW PE APPL LIC MEDIUM 1 188 188 EXPERT SYSTEM
EUSOPECZZSPEZZ SW PE OPER SERVER LIC 1 63 63 ‘
EUSLCCCZZSPEZZ SW PE CTRL CLIENT LIC 3 55 165 e

. PROCESS EXPERT

\ Total number of units 505 SYSTEM
J

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

The sales representative would quote the service support for this configuration (Silver service).
The Unit Price for Silver support (EUSPESO001) is 7 €.

Support Fee (for 12 months) = Unit Price x Quantity

Support fee (Silver) : 7x 595 = 4165 € e ATEORME:

SELECTION GUIDE
7
®




11 Ordering Process Expert System

PES offer includes three kinds of part numbers:

» Software licenses

» Physical products (pack Windows, Magelis Rack PCs, hardware as controllers,...)
» Support services

Each type of offer needs to be handled differently. This paragraph describes the ordering procedure for each
kind of part numbers

11.1
Software licenses

All orders concerning the licenses for PES must be placed to the local country ordering system with MRO
Carros as a supplier. In addition, the Country must fill-in additional information concerning the license itself in
the License Ordering Portal (LOP). One important point is to provide the mail address (WUM@), which will be
used to automatically send the entitlement concerning the licenses to this address.

Figure 38 below shows the main steps of this workflow:

Country Order

Activation ID

Administrator

Order is placed in
SAP BRIDGE
(eMRQ)

Figure 38: Ordering process for the PES licenses
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11.2
Ordering physical products

It is applicable to any physical product. This is the standard procedure applicable for any standard product.
The orders will be placed in the local country ordering system (Bridge)

11.3
Ordering the Support for PES

Support service must be ordered through the Sales Order Configuration tool (SOC).
To access the Sales Order Configurator simply go to www.soc.schneider-electric.com

SOC includes an assistant that enables the services to be quoted corresponding to a PES configuration. It
calculates the number of units of a PES configuration entered in SOC and it creates a quote for the licenses
and the associated services. The quote can be transformed into a purchase order for the service only. The
Purchase Order doesn’t cover the licenses, which must be ordered separately through eMRO.

Important note:

Software licenses must be ordered prior to the Support Service through eMRO.

Later on, when the Support Service associated with the licenses is ordered, it is necessary to mention the
eMRO purchase order in the “special instruction field” of the order details in SOC.
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www.soc.schneider-electric.com

12 Industrial PC for Process Expert System

12.1
Introduction

Magelis HMI Rack PC offers one-stop shopping for a complete plant solution that has been tested and validated
by Schneider Electric, along with Plant Struxure software Vijeo Citect and PES Engineering. Magelis HMI Rack
PCs can be easily installed in 19" enclosures and connected to Magelis iDisplay for display screen.

The Magelis Rack PC particularly addresses customer needs in control rooms where the replacement costs and
environment constraints (Temperature, dust, EMC...) are limited.

Machines and Plant digitization
The right IPC for each environment

i :
e -
e ..-"'.. k e -
'
=1

Robust IPC -
Box PC, Panel PC.iga,
arvd [Ois oo™

o
!

Simple IPC
5-Box PC

Figure 39: The rack PC is located in the plant control room

The offer Rack PC + PES deliver the following unique value propositions: Consistent Magelis range, to operate
the different needs of EcoStruxure architectures:

» High performance model for engineering (PES System Server)

» Intermediate performance model for SCADA servers, with a high duty hard drive.

Ease of integration in control room with 19” rack format

» Ready to include rack in a standard cabinet in control rooms
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12.2
Offer description

12.2.1 Selection guide of Magelis Rack PC

It Mepn™ E3-1225 processor | 3.1 GHI), quad-cone

o)

Tkl sl [SATAZ) + & Pol-swag Tays
mmm&mm.nmn 1530 > B0 GB In Infesnal ot weh 05 (4) gwﬁmﬂm
IO s W 05
6B DR N 2§05 4 B Dona in 2 Hos B GEELG N 2 Ho
WingoKE Senver R
{Echentz|
0. 248, {300 N SRS PIMES SUDIY) E_ﬁﬁ\rm i
¥ withiarn z il fan coriol 10 ree nolse
mw el a7, USE-SEChangRabe SpEsT
2 Eihemet 10/30041,000 Mops
ﬁmnamumm TRE-232 {+ 4 cpSiona wih 3ddtiona HMYRINGLET )
2050 20, 4 S8 30 4USBZ0 JUSEAD
T (W Treout] Wi, Brveonk), etaul 1 1 B01 Sl
TVGA+ 1DV
| TCOnrming 10 IEC S00GE-2-7E. 10 95% al 50 "0 10 F, non-conaenaing
Cororming o B BOOSE-2-E: 1 §Fam &__E00 HE eroep for ROD ave)
CONTIORTIG 10 IEC 60065-2-27- 10311 M8, NaF SINe Wane |Excegt 1of HOO anve)
06 UL {UL 50850-1, GSAZZ 7 Wa. 5U950-1-07)L CCC. RMG
Cornpiete fange of Magels Dtelay soreens (See page &%)
z mﬁmﬁmmiummuHMMMhummm
= ViRo Gl DVO r — FES aet Vieo Cileck DVD for SCADA piciors, Pos alel with
012 R2 ery

HMIRSLUFHAITIH | HMERSUSIAITY | HMIRSPHASTH | HMERSPHAET P | HBBRSPFXAETH | HMIRSPFXRETOZ [ —
. | HMIRS PSXRESTH
| | HMERSPEXRETIH

HMIRSPHXA67P1 and HMIRSPSXR6TO01 are specifically addressing the requirements for PES

system server.

HMIRSUS3A3701, HMIRSPFXA6701 & HMIRSPFXR6702 are specifically addressing the requirements for the
supervision (operation server and operation clients)
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13 Automation Platforms selection guide

13.1
Overview

This section gives an overview of the automation platforms that are supported in PES: Modicon M580,
Quantum, and M340. This is a summary of the key features, based on a presentation of the platform and
modules’ description from selection guides.

Elements of the automation platform architectures that are common to all platforms are described after the
platforms.

For more details about the automation platforms, please refer to the following catalogs:
* Modicon M580 Automation Platform

* Modicon Quantum Automation Platform

* Modicon M340 Automation Platform

* Modicon X80 I/O Platform

Some architectures, hardware modules, or features embedded in an automation platform are not supported
in control systems designed with PES. These limitations are identified in this document with an “(*)” in the
module’s description, with an explanatory note at the bottom of the module description tables.

In addition, the last section of this chapter provides a summary of all unsupported modules for each automation
platform.

13.2
Modicon M580 automation platform

Limitations in the support of architectures or hardware modules in the scope of application designed for Process
Expert System architectures are identified in this document with an “(*)” in the module’s description, with a note
at the bottom of the module description tables.

The last section of chapter section provides a summary of all unsupported modules for the automation platform.

13.2.1 General presentation Modicon ePAC
The Modicon M580 ePAC (Programmable Automation Controller) features Control at the heart of PlantStruXure

openness, flexibility, robustness, and sustainability. The M580 is designed

with an Ethernet backbone to optimize connectivity and communications.

It supports X80 1/0O modules which can be easily integrated into its i 0T : =
. i i Modicon M380 combines Unity

architecture. The powerful processors offer high levels of computation for

) ) ) } ) PAC s existing features with
complex networked communication, display, and control applications. innovative technologies to

deliver Schneider Electric's
complete Ethernet based PAC g/

DEXYI
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ePAC concept
* Top-to-bottom standard Ethernet network

» Open architecture with direct Ethernet connection on the backplane

Cybersecurity ready

Cybersecurity ready, with Achilles Level 2 certification and advanced,
built-in cybersecurity features

» Embedded security features as defined by standard IEC 62443

DEXYI
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Innovative (continued)

Advanced technologies

» Based on high-speed dual-core processor (ARM® type)
* High-speed communication, application, and execution

* Innovative mechanical and electronic design for high EMC immunity and
ruggedness that is superior to the required IEC standards

» Supports extended temperature range from —-25°C to +70°C/ - 13 °F to + 158 °F

7

Modicon M380 design is
l compliant with automation
standards =

Ethemet
& Wed

Wi

High precision g,
&

g"l‘\-

o

* Ability to deliver 1 ms 1/O resolution through native time-stamping at
the source, with specific time-stamping modules via OPC server

®
Y
[ F

» Applications include functions such as:
» Sequence of Events recording (SER)

 Utility substation automation

» Protective relay trip history

* Alarm / event logs

» Time-stamping of power monitoring data logs

No program required with
m time-stamping sclution modes—

Da«i Modicon X80 drop on Ethemet RIO
®
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Simple and flexible

Flexibility in design

» Flexible topology allows simple integration of devices

 Ability to mix remote equipment, distributed equipment, and other devices on the
same Ethernet field network with complete software integration

» Transparent access to data through Ethernet backbone

+ Simple HMI integration via third port on remote 1/0 head

 Interface to other popular fieldbus and device networks, including AS-Interface

(*), Modbus, Profibus, and HART (*)

Modicon MSED

Ethamat

~

(*) Management of AS-Interface and HART in PES applications requires
programming in addition to the hardware configuration and objects instantiation.

DEXYI

Extend your process or

application easily with flexible
a Modicon M580 topology g

TABLE OF
CONTENTS

INTRODUCTION

PROCESS EXPERT
SYSTEM
KEY FEATURES

ARCHITECTURES
OVERVIEW

PROCESS EXPERT
SYSTEM
CONFIGURATION:
EXAMPLES

UPDATING PES
FROM V4.2TO V4.3

LIST OF
REFERENCES

PROCESS EXPERT
SYSTEM LIBRARIES

HARDWARE
REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM

SERVICE SUPPPORT
ASSOCIATED WITH
PROCESS EXPERT
SYSTEM

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM




13 Automation Platforms selection guide

Optimized architecture

» Simple daisy chain loop

<
| Mo switches required for
u simple main loop =

tharna

-
=
S

DEXYI
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Sustainable

Helping to protect investments

» Standardize on the Modicon family with common X80 modules and
reduce training and maintenance costs

Modicon Guarrhum Ethemnet 1O

» Keep your existing Quantum 1/O and wiring

» Smooth migration paths for both hardware (quick wiring adapter) and
software (SW converters).

DEXYI

-

l

Modicon family with common
...

XB0 modules

T

Installed base migration:
keep your existing
Modicon Guantum V0 and
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13.2.2 Architectures

13.2.2.1 Overview
Different architectures

The Modicon M580 ePAC offers different embedded networks to meet various architecture needs:
» Standard Ethernet DIO ports on BMEP58xx20 processors for local I/0 architecture, integrated fieldbus
architecture, and distributed I/O

* Dual Ethernet RIO ports on BMEP58xx40 for remote 1/O architecture

Local 0 architecture: Composed of hard-wired 110 mainly Integrated fieldbus architecture: Composed of devices
compact topology distributed over fieldbuses; mainly compact topology
I 1 [ Miodicon MEE0 main rack

Modicon M530 main rack

X omom

Klodicon X80 evpansion rack
Modicon X0 expansion rack

i

Distributed V0 architecturs: Enrrqrusadufﬂ!l’ns:lshw Remote VD architecture: Uses Ethernet racks. Composed of
over Ethernet: ideal for mainly distributed topologies lﬂnﬂhﬁﬂmﬁmﬂmmm'ms.mdlis

k.

fr "

Efharnat

DEXYI
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13.2.2.2 Examples of architectures TABLE OF
CONTENTS

This hardware architecture is based on M380 with X80 drops embedding the 1/0s, combined with remote
devices on Ethernet.

Instruments are connected on Hart I/O modules in a remote rack or through a Profibus DP remote master. SRR

PROCESS EXPERT
SYSTEM
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ARCHITECTURES
OVERVIEW

PROCESS EXPERT
SYSTEM
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EXAMPLES

UPDATING PES
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HART

mstrumentation -
Conne Xium
=1 managed by HART managed
¢ analog U0 modules itch (DRS
embedded ey REQUIREENTS

rack TO RUN PROCESS
nihe EXPERT SYSTEM

- SERVICE SUPPPORT
Altivar Process ASSOCIATED WITH

Profibus DF : - PROCESS EXPERT
variable speed drive
Profibus BA pe SYSTEM
ORDERING
] PROCESS EXPERT
S SYSTEM
Profibus eguipment ¥ s el M e
Management of HART in PES applications requires programming in addition to the hardware configuration PCFOR PROCESS

. . . g4 EXPERT SYSTEM
and objects instantiation
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This hardware architecture targets a wide control system with X80 remote racks connected through optical
repeaters to an M380 main rack. In addition, there are distributed equipment on Ethernet, combined with
instruments on Profibus connected through a remote master.

Conirol network

Modicon ME80 main rack

Optical fiber

Distributed equipments on Ethemet
Profibus DP

Profibus equipment

DEXYI
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Redundant architectures TABLE OF

CONTENTS
With BEMH58xx40 processors dedicated to the redundant system, redundant architectures are used for more

demanding applications:
* Remote I/O

+ Distributed I/0

» Mixed RIO/DIO

INTRODUCTION

PROCESS EXPERT
SYSTEM
Remote VD architecture: Composed of remote devices and Distributed 10 architecture: Composed of distributed devices AR RS
Frim v Eandoy” Energy ARCHITECTURES
FLC
:—b— -iw]— ke OVERVIEW
T e T
- B li
|
1 Ul
l l PROCESS EXPERT

SYSTEM
CONFIGURATION:
EXAMPLES

ConnexXium
rmanaged
safch
B UPDATING PES
] FROM V4.2 TO V4.3
Enemy supendsion |] 2
|
Redundant power Suppiles
= LIST OF
REFERENCES
Afhvar Frocess
varishle speed drive

Hmmwmmﬂ remote 10 and distributed 10, making it a particularly flexible
solution for connection to a wider range of devices : PROCESS EXPERT

SYSTEM LIBRARIES
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|
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13.2.2.3 /0 architectures

The following two pages give an overview of 1/O architectures. The list of modules that can be installed in a
Modicon X80 rack is provided in a dedicated section later in this document.

W BOLM FACK il o B T DN SXDIASIn M Of N-DUS (LIOACON Plemium of MOdIton X80

COmpatie for Main racks (1653l of remale)

Mandatory for expantion racks [main or remole)

Compatibie wih nmmi;m Mgicon x50 10 Ethemet moguies (Rch a5
weighing, FART, and BMECRAS 1210 modulss L a0 USHd In T Facks

All Szl ProcEEEORE are compatibe (1)

One SERVICE port fof HMI, UnEy, control network, vanabie speed orve, efc.

DU poniE 31 At USed

F i ggdq'

—

*) PTO, SSI encoders modules are not supported in PES architectures

**) Management of HART and AS-Interface in PES applications requires programming in addition to the hardware configuration and objects
Instantiation

1) BMEP58xx40 CPUs are not mandatory

2) BMXCRA31210 modules are also compatible

DEXYI

®

—
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SYSTEM
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Main local rack with up to 7 kocal expansion rAcks on X-ous (Modicon Premium - Maln local rRck with up to 7 local expansion racks on X-ous (Modlcon Pramium of
or Modicon XED racks) Modicon X680 racks), RO drop with up io 1 remobe expanded rack on X-bus (onfy LIST OF
Modicon B0 racks) REFERENCES

Compatibée for main racks (local or remote)

fior 2xpanslon racks | main of remote)
Compatibia wih any rack provided that no Modicon XEQ 110 Ethemet modules {such as weighing, HART, and BMECRAZ1210 modules), are used 1 the racks PROCESS EXPERT
SYSTEM LIBRARIES

Al standalone processons compatibke (1) EMEPSSes40 CPUS are required in manage RI0
One SERVICE por for HMI, Unity, control natwork, vananle speed drive, ate.
Dual ports ane (sed for dstibuted equipment (DID scanner) Dual ports ane tesed for remote quipment (RI0 scanner), BMECRAS 1210

Ethemat drop adapter is mandatory in BRI drop (2]
Amaximum of 16 R0 drops can be supporied in an M550 network

Yes, In a bocal rack or in a R0 aop

Yes, only In a local rack HARDWARE

REQUIREMENTS

TO RUN PROCESS
Yes, only in 3 local rack EXPERT SYSTEM

Yes, oaly In a local rack

Yes, In a local rack or in a RIO drop
SERVICE SUPPPORT
ASSOCIATED WITH

Yes, In a local rack orin a RIC dop PRocsissiEaPERT

i 8 0 F 80

Yes, only In the RIO drop, System mode with OFS (2)

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

DEXYI




13 Automation Platforms selection guide

13.2.3 Modicon M580 processors

The following two pages give an overview of 1/O architectures. The list of modules that can be installed in a
Modicon X80 rack is provided in a dedicated section later in this document

4

= = 8
1,024 2,048

255 512

&1 125 &1
24 vl

BMXEHCO200 2-cnannel (60 kHz) or BMXEHCDE00 8-channel |10 kHz) modises,
BMXMEP0200 2-channel PTO {Pulse Train Ouput) module Tor senvo drives

BMXNOMUZ00 2-channel moduie of BMXNORIZ00H mooule with 1 RTU serlal channal
BMEAHING12 B-channzl HART anaiog Input [4-20 mA) module or BMEAHODA1Z 4-channel
HART anaipg oatpust [4-20 mA) module

BMXEAEDS00 3-channal module (551)

BMXERT1E04T 16-channe flscrete INput (with 1 ms resoiution) madule

Process control EFB llbary

1 port for DID devices, Unity, CHM, HMI, SCADA, diagnasis & extemal tools
2 poris sUpport DID scanner 2 poris support both RO and

DI scanner
1 programming port (PC teminal)
2
BMENOCISa1 netwark moduies with 1 Etherdet!P channal or Modaus TSP commumnication

pratocol
B

BMXEL&0100 master module

24V —lsolated, 24.._ 4BV Isplated, or 100... 250 V ~. pOWer SUDREY Module

BMEP381020 BMEF 583020 BMEP52040

1) The maximum values for the number of I/O, application-specific channels, and the number of networks are not cumulative (they are limited by the
maximum number of slots in the configuration, 1 rack: 11, 2 racks: 23, 3 racks: 35, and 4 racks: 47).

) Data and program share a maximum of 64 MB memory capacity. 4 MB configurable retained data can be saved upon power cycle.

) Motion control (PTO),SSI encoders, are not supported in PES architectures

*) Management of HART and AS-Interface in PES applications requires programming in addition to the hardware configuration and objects
Instantiation

Da«i ram with LL984 is not supported in PES applications
®

—~—~ —
* %
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M e o L, . W
‘ r -. -~ = - II
@I w [ o % i (- % [ -
= B * s A e
| I . l’- 2 | E_ b L .h
| - Ty 4
S A &
U g .
- A e
a a
- 16 - 16 M
3,072 4 96 5,120 6144
68 1.024 1.260 1.536
125 B1 125 Bi &1 (]
64 180 Pl
BMXEHCO200 2-channe! (60 kHz) or BMXEHCOBOO S-charnel {10 kHz) modwes
BMXMSPO200 2-channal PTO (Pulse Traln Owiput) modules for servo dives
BMXHOMIZ00 2-channel module or BMENORI200H module with 1 BTU seral channel
BMEAHINGT2 B-channel HART analog Input (4-20 mA) or BMEAHD041 2 4-channel HART analeg cutput {£-20 mA) module
BMXEAEO300 3-channel module {551}
BMXERT1604T 16-channal discrete oulput (with 1 ms resplution} module
Process control EFB lbwary
1 port Tor DIO devices, Unlty, CHK, HMI, SCADA, diagnosls & extemal tools
2 ports support DO 2 ports support both RID 2 ports support DO 2 poris swpport bath RIO and DIO searmer
SCArmaer and DD scanner BCANner
1 programiming part (PC terminal)
3 4 &
BMENOCI3sT nefwork modules wih 1 EtherMetIP charnel or Modous TSP communication prodocol
g 24
BMXELLDT00 masier module
12 15 24 B4
1,024 2025 4085 Up to 64 ME (Z)
4 4 4

2 processing modes (eyclie, pariadic)

1 processing mooe [penodic)

1 prOCessing mode [penodic)

128

3z

123

2D 40 S0
15 30 40

Yes
Yes

24V —isolated, 24 4BV = lsolabed, or 100.. 240V . power sUppiy module

EMEPSI020 | BMePsie | BMEPSsu0

DEXYI
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13.2.4 Communication, integrated ports and modules

—

(RJ45) that these products have

10100 Mbps
Drounle fwisted pair copper cable, categary CAT SE

128 DIC {3) 31 RIO drops and 64 DIO (3] 54 DIO (3)

100 mUZ26.06 1 [copper cabie), 4,000 mi13, 123,32 1t (mulimode opfical ier),
32,500 m/108,827  [single-moda optical fiber) (1)

1

MomuUsTCP messaging and EtherNet sarvices

Status Performance, Pori Statistes, 10 Seanner, Guality of Sendce [Q05),
Messaging. Time Z2nvice, Redundancy, and Alarm Viewer (2)

—
BMEP58#020 I
| BMEP58e040  BMEHS8e040 |

1) Fiber requires use of other products (for example, an Ethernet switch or the BMXNRP020p module) to convert from the twisted pair connectors

2\ Far RMYARANLN/5040/6040 processors, Rack Viewer is now available

DE«I s/TCP for implicit and explicit messaging in PES architectures
®



| EtherNst/IP and ModbuaiTCP *

10BASE-THDIBASE-TX
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a4«

- d-4

| ModbuaITCP, IEC £08T0-5-104,
DHP3 (subset lavel 3)

1I8ASE-THDIBASE-TX (Modbus/ TGP}, PPPOE
{Point-io-Point Prodocol over Ethemed) for ADSL

" Serlal link, external modem link,
IEC 50870-5-101, DMP3 [subsetleval 3]

NorHsolated RS 2327485 (s2rial Inkj,
non-solabed RE 232 (Radio, PSTH, GSM,

axtamal mogem ink GPRSIG extEmal modem ink)
3 RJ45 connectons (2 connectors fora ing A5 a5
topoiogy) plus Ethemet backplane cormection
CSMA-CD CSMA-CD (MotbusTCR), Masiensiave (IEC 101/DNP3)
Master'siave [IEC 104DMP3)
10/100 Miops 10/100 Mbps (Modbus TGP 0.2...36.4 Kbpe (serial ink)

Double twisted palr copper cable, category CAT 55

126 (EMeretiP of ModbUs/TCP) (4]

Double shiekled twistad palkr copper cabie,
eroesover sartal cable (senal ink),
direct seflal cable fextamal mogam Ink)

128 (ModousTCP), 64 slaves/senvers [IEC 104DNP3) 32 max

100 mU326.06 1 jcopper cabie), 4,000 mi 3, 123, 32 ft {mulimode oplcal fiber),

32,500 mi 108,527 7 [single-modea optical fiber)

1,000 mi3, 280,53 1t {serial Ink with Insuiating case)

Up 1o 6 Ethemet moduses par station depending on
procassor
ModusTCP messaging and EtherMetiP sanvices

‘Standard level PLC web diagnosiics

Up to 8 RTU mogules per statlon depending on

Dependng on application-spechc channels (2036
procassor appiication-spacific

channals with BMEPSEaelsl)
MogausTCP messaging Reading/writing discress and analog WO, countars
Status Summary, Performance, Port Statistics, VO =

Seanner, Quallty of Senvica (Q05), Network Time

Senica, Messaging

= Custom web pages, Rack
Vizwer, ePAC Program
Viewer, Customizable
dashboard, and Trend
Wiswer

Hosting and display of user web pages -

b=

e (clent) -

YEE =

Senver =

e [agani) =

Yes, IEC101/1104 and DNP3

Intarmogation via poling and Exchanges on change of status [RBE), unsaliched messaging

¥eg, IEC101/104 and DNP3

Yes, IEC101/104 and DNP3

All Modcon MSED

BMENOCO31 | BMENOCOD341 2 £
' | ' BNXNORIZ00H

¥eg, IEC101/1104 and DNP3
Buffer holding 10,000 events (per connected chant, 4 cllents max.)

Yes, on S0 128 MB memory card, In CSV fies, access via FTP or s2ni by e-mall
All Modicon M5330 BMP5Eeess S13Nd3I0NE DIOC2ES0NS

(3) Including 3 connections reserved for Peer-to-Peer communications (“local slaves” function)
(*) Use only Modbus/TCP for implicit and explicit messaging in PES architectures
(**Y Manaaement gf communication with the RTU module requires programming in refinement
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0.3.. 1152 Kbpe In RE 232
0.3...57.6 KDps In RS 485

Shieidad twisted palr copper cable

62 slaves 2 per drop, 16 par Ethemet remotz B0 [RID)
nebwork max.

1D0mi328.00 8, 15 mi48 21 fwith norHsniated RS 232,
500 i 1, G400, 42 T . with 2 repeaters 1,000 m'3, 260,83 f with norHsolated RS 435

All M550 processars: Al M550 processors:
4 AS-Infertace modules 36 application-specific channels

BMECRAI 1210 Efemet drop adapter 36 application speciic channels max
2 AS-inberface modules 2 BMENOMOI200 modules per BMECRAINZ10

Traneparent exchanges with the sensors! Readwiie bits and worts, dagnostics in
achuators

M4 profiie —

BMXEIA0100 S

Tl
i
i
i

—

4) Including 16 connections reserved for Peer-to-Peer communications (“local slaves” function).

5) CANopen can be used, but it is necessary to use Modicon STB 1/0. Please consult the “IP 20 distributed inputs/outputs — Modicon
STB” catalog available on our website www.schneider-electric.com

(*Y Manaaement c;AS-Interface in PES applications requires programming in addition to the hardware configuration and objects

DEXYI

—



13.3

Modicon Quantum automation platform

Limitations in support of architectures or hardware modules in the scope of application designed for Process
Expert System architectures are identified in this document with an “(*)” in the module description, with a note at
the bottom of the module description tables.

The last chapter of this section gives a summary of all unsupported modules for the automation platform.

13.3.1 Architectures

Different architectures based on the Quantum automation platform are possible, such as:

» S908 bus for Quantum drops

» Ethernet RIO drops and X80 I/O architectures, with or without ConneXium managed switches

» Architectures with separate or combined Ethernet RIO and Ethernet DIO devices on the same physical

medium

* Hot Standby (HSBY) architectures

Emtarpriae

Factory

!ww

gm

VES
AL
Execution
Ssermy

Proamss

PE S engineering
station

B

PES operation
station

DEXYI

Ememaet RO and ETemet
OO droge combted of the
e medium, WS Jeiches

P

Modcon 5TB
Ethermet DD

Varabee speed

i

Cuarium ETwemet
! RO drop

l R0 arop

Moicon X80 R0
Ememet dmp

Energy
e 0N

ETemet R0 ang Ememet
D10 arops comined on e
same medum, WEnou
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1/0 Architectures

The following two pages give an overview of I/O architectures. The list of modules that can be installed in a
Modicon X80 rack is provided in a dedicated section later in this document.

Primary rack with Quanium secondary rack  Primany rack and Ememet RIO Eck

mwlmu tothe
M0 BT (. 27 siots) 10 Il (. 295 sioks)
Yes Yes
- Yes

265 x 290

CEVENS1131-2. CSA222 N 142, UL S08. € 1010)
AT 2o 2122 (4 40k poges 102 70 1050) 0

B

(1) The maximum values for the number of discrete I/O and analog I/O are not cumulative

(2) “Solution mode” allows time and date-stamped events to be formatted in the OPC Factory server without having to program the controller
(3) Updated certifications shown on our website: www.schneider-electric.com

(4) Please refer to'the specific user guide supplied with each product

DE«I umber of NOM serial link modules is limited to 4 per project
®
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Prirnary rack and secondary rack + aModicon  Primary rack and secondary rack + two Modicon  Primary rack and S808 bus RIO rack OVERVIEH
XBO WO rack and secondany rack X80 1A racks and secondary rack
Discrede UO: 128N 0 DCiscrete VO 1024 11024 O Ciscrete VO: 1024 V1024 O
Analog WO: 16 1ME0 Analog ID: 256 1256 O Analog UD: 64 164 O
- 35 modubes: ERT muitifunction, EHC counter - PROCESS EXPERT
sk SYSTEM

CONFIGURATION:
= 2 NOM serial Bnk communication modules (3 — EXAMPLES
= Applcation orSolution mode " (2] =

UPDATING PES

FROM V4.2 TO V4.3
= Application or Solution mode ® (2) -
- Applications LIST OF

REFERENCES

= Yes
Yes With 140 CRA 832 00 module

PROCESS EXPERT
h = SYSTEM LIBRARIES
e -
307.6x 100 265 x 260
CEVEM 61131-2, CSAZ2.2 N® 142, UL 506, CE (see page 1010) CEVEN 61131-2, C5A22.2 N* 142, UL 508, (£ (see page
ATEX Zone 222 (4] (see pages 1002 and 10/°20) 10105

ATEX Zore 222 (4] (see pages 10/2 and 1020)

Doubsle siot CPUs 140 CPU Casse AlCPUs

HARDWARE
REQUIREMENTS
TO RUN PROCESS
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2 racks {1 maln + 1 expansion}

31 drops of 2 racks
N it {max. 27 slots)
31,000 nput channets and 31,000 cutput channels

Mo limit {max. 27 slots)
230 Input channels and 230 output channeis

High-speed counter, Internupt Inputs, serial link, accurate ime stamping
2 5

2 integrated RS 232 Modbus RTUASCI ports
Limited numizer: 4 on local rack, & on remote rack (RI0)

2 "pption™ modules on iocal rAck & "mpdlon” modules on local Aok

1 Integrated port, 2 "option” modules 1 Integrated part, & “opiion” modules
on local rack on local rack (3)

2 "pption™ modules on local rack & "oplion” modules on local rack

Paower supplies, remote LD nebwork, Modbues Pius modules, Ehemnsat TCRIP modules,
Profibus module

1 cycliciperiodic
1 periodic

[}

128

&4

1.86 Kinst'ms
2,49 Kinst'ms

S48 KB 1056 KB

1300 mA

UL 506, CSA22.2-142, FM Giass 1 DIv 2, CE, ATEX Zone 2/22 (7]

140 CPU 311 10 140 CPU 43412 U

The maximum values for the number of discrete 1/0 and analog I/0 are not cumulative

) Profibus DP module by our Technology Partner, Prosoft (Collaborative Automation Partner Program)

) Modbus Plus modules: Only the first 2 of the 6 modules feature the full range of functions

) Max.distance between the 2 Hot Standby CPUs: up to 4 k

) Single slot CPUs should be exceptionally considered for PES applications due to their limited capabilities

**) Sercos, Symax Ethernet, and Modbus Plus are not supported in PES architectures

(Y Mananement nf AS-Interface in PES applications requires programming in addition to the hardware configuration and objects instantiation

Da«l Jle from Prosoft is not known in PES, but can be used in projects with complementary designs
®

B
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TABLE OF
CONTENTS

INTRODUCTION

PROCESS EXPERT
SYSTEM
KEY FEATURES

ARCHITECTURES
OVERVIEW

2 racks (1 main + 1 expansion) =

31 drops of 2 racks {1 main + 1 expansion)
Mo Himik {miax. 26 slots)

31,000 Input channels and 31,000 output channals

82,000 Input channefs and 52,000 owtput channels per nebwork PRO%E{%?EE’);PERT
Mo limikt {miax. 26 slats) CONFIGURATION:
EXAMPLES

230 Input channais and 230 output channels

6500 Input channels and 6300 cutput channels per network

High-spaed counter, Inberrupt inputs, el ink, accurate ime stamping UPDATING PEs
<] FROM V4.2 TO V4.3

1 Integrated RS 232/4585 Modbus RTWASCI pont
Limited number: 4 on local rack, 4 on remabe rack (RI0)

LIST OF
& “option™ modwues on local rack REFERENCES

1 Infegrated port, & “option” modules on Incal ek (3)

1 Integrated port [10EASE-T/1DBASE-TX), & "oplion” mogul=s on local rack 1 Integrated 100BASE-FX Hot Standby mufimoge 1 Infegrated 100BASEFX
L

port {4, & "option” modules on local rack (4) Hat Standby single mode
port {5), & “option”
maduies on Beal rack () PROCESS EXPERT
1 port reserved for programming PC SYSTEM LIBRARIES
Power suppiles, remote 110 network, Modous Plus modwles, Ethemet TCP/IP modules, Profious module
- Yeg
1 cyclic/periogic
1 periodic
4
128
128
= HARDWARE
REQUIREMENTS
nstms TO RUN PROCESS
AL EXPERT SYSTEM
10.07 Kinstms
768 KB 1024 KB 3072 KB 1024 KB 30TZKB
Uptn?1 EEKE SERVICE SUPPPORT
ASSOCIATED WITH
512 KB 1024 KB 3072 KB 1024 KB 30TZKB e e
& MB (PCMCIA expanslion In CPU slotno. 0 andforno. 1) SYSTEM
2160 mA 2760 mA 2500 mA

UL 508, C5A.22.2-142, FM Class 1 Diw 2, O, ATEX Zone 2122 (7) ORDERING

140 CPU 651 50 140 CPU 651 60 §140 CPU 652 60 140 CPUGT1 60 |140 CPUG72 60 |140 CPUGT2 61 PROCESS EXPERT

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

DEXYI
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13.3.3 Power supply modules

100...2TE W ™ 20,30 — 100150V — 03 138V Or
170...2TEW ™.
R s
DdAat 115V n 1.64A 04A 13Aat 115V
D2 Aat 230V n DTSAaI230V ne
1.5A 254 O7A 2DA
Elow-Diow Elow-Diow slow-blow Blow-Diow
142 cycle 1msat: V= 1 ms max. 1/2 cycle
atfullload at full load
GuputvoRagatobis T s
3D Amax. Standakne:
11 Aat&b"C
Summable:
20 A3 B0
\OUpGBRGIBEeN | oOveminentomenolage
20+ 3l )InW, 60+ 15K )InW,
where |_Is1n A where |__lsin A
FEETE ves
UApBrGNAIa, I ULSDE,GSA222-142, CUL. FM Glass 1 D2, C€
_ 140 CPS 111 00 |440 CPS 2141 00 | 140 CPS 541 00 | 140 CPS 11420

7

Da«l Coating versions, depending on the model, are ATEX Zone 2/22 certified

®



20._3VvV— 4060V =
3.5 Amar. 1.2Aat48W =
S.0A 25A
slow-trlow slow-biow
1msat24 v = 13 ms at40v =
S51w=—

G.0Aat50°C

T.0Aats0"C

Crvercument, overvoiiage:

B0+ (13K, 155 W atEA
In'Wi, where I, I5in A

Yes

B3 1386V e or
170...2TEV "

47...63 Hz

1A 115V~
DEAILZIOV A

Z0A
Slow-Dlow

152 cycle atfull ioad

B.OAat&0"C

B0+ (15K L)W,
where | I5in A

No

Automation Platforms selection guide

11Aats0"C

hi=]

Mon-intarfering

UL 508, CSA 222142, cUL, FM Class 1 Dihv. 2, CE, ATEX Zone 2022 (1)

HMOCPS 2400 | 1O CPS41400 | 140CPS12400 | M0CPS1220 | MOCPSZM4 00| 140CPS42400 (140 CPS 52400

DEXYI

20 30V =

3.59A max.

S.0A
show-Dipw

imsat24v =

8.0Aa140"C
G6.0A atsd"C

6.0+ (1821
In W, whare |_tsin &

40 60V =

47...83 Hz

13Aat4Bv

25A
Sloa-How

1ameatddv =

i1 Aatel"C

172Watga

100...150 ¥V =

D.SARE1ZEV

2.0A
Slow-Diow

1 ms max.

BA

6.0+({1.5%0,.)
In W, where |5 In &

Mo
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13.3.4 Discrete I/0 modules: DC inputs

32

4

B
I
S =1 e e
I -~
[
"~ 2=
& SRR T R

atstabe 1)In W atstate 1)in W

el s
D
pe—————
S = o
_ 140 DDI 153 10 140 DDI 353 00 140 DDI 353 10

(1) For online mogification of configuration, refer to the catalog

DE«I lires the Modicon Telefast ABE 7 pre-wired system
®
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TABLE OF
CONTENTS

INTRODUCTION

PROCESS EXPERT
SYSTEM
KEY FEATURES

ARCHITECTURES
OVERVIEW

H
il

PROCESS EXPERT
SYSTEM
CONFIGURATION:
EXAMPLES

AN,

B e e R | § R

UPDATING PES
FROM V4.2TO V4.3

LIST OF
REFERENCES

PROCESS EXPERT
SYSTEM LIBRARIES

270 m& 250 m& 200 m& 300 m& 200 m&
1.35+{0.13x no. of channels  — 1+ {0.62 ¥ no. of channels at siate 1) In'W
at state 1)1 W HARDWARE
REQUIREMENTS
TO RUN PROCESS
192,30V = 2030V == at20mA 10...60 V = {group power supgly) EXPERT SYSTEM
pergroup
= Depanding on use
SERVICE SUPPPORT
EE ASSOCIATED WITH

PROCESS EXPERT
SYSTEM

UL 508, CSA 222142 cUL, FM Class 1 Div. 2, CE, ATEX Zone 2/22 (3)

140 DDI 364 00 =) 140 DSI1 353 00 3 140 DD 841 00 140 DM 853 00 140 DD 673 00

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

(3) Onlv Conformy Coating versions, depending on the model, are ATEX Zone 2/22 certified

DEXYI
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13.3.5 Discrete I/0 modules: AC inputs

= S, e S

I

i6 32 16 32

16 4 16 4

1 g ;] 8
——— e
————
I
I, -
e e N
I 5k e e
_ 140 DAI 340 00 | 140 DAI 353 00 | 140 DAI 440 00| 140 DAI 453 00

(1) For online mogification of configuration, refer to the catalog

DE«I Coating versions, depending on the model, are ATEX Zone 2/22 certified
®
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UL 508, CSA 22 2-142, cUL, FM Class 1 Div. 2, CE, ATEX Zone 2022 (3)

140 DAI 540 00 140 DAI 543 00 140 DAI 553 00 140 DAI 740 00 140 DAL 753 00

DEXYI
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13.3.6 Discrete I/0 modules: DC and relay outputs

=V =TTL MV

2 96

4 7]

£ 16

Megatiea (sink) Pasitive (source) Megathve [sink} Postive fsamrce)

TamA OLSA 0.5A

E00 mA 4A 32A

ZA4A 164 1924

2 gutpud words 5 ouiput wards

30 mA 330 mA 250 maA

AW =2 2.0+ {0.4 x total 7 W [all outputs at
module load cumant]  state 1)
In W

4.5 50V 192 30V

= Per gnoup: SA Depending on ks

Perpalnt 3 A recommendad

= = —
UL 508, CS5A 22 2-142, CE, FM Class 1 Dhv. 2, ATEX Zane 2022 (5)

140 DDO 153 10 | 140 DDO 353 00 |4140 DDO 353 10 | 140 DDO 364 00
140 DDO 353 01 0

—
N

) For online modification of configuration, refer to the catalog
(2) 140 DDO 353‘90 module: 1.75 + (0.4 x total module load current) in W140 DDO 353 01 module: 5 W, with all outputs at state 1

Da«l 0 DDO 353 00 is non-interfering
®
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PROCESS EXPERT
SYSTEM
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ARCHITECTURES
OVERVIEW

PROCESS EXPERT
SYSTEM
CONFIGURATION:
EXAMPLES

10...30 V = controfled cutputs - MO contacts

16 12 3z 16 a
UPDATING PES
2 4 16 3 FROM V4.2 TO V4.3
a & a 1
Posltive (source) =
LIST OF
2A 0.75A 05A 2A SA REFERENCES
GA A L4 = =
12A 6A 16A - A0Aat40"C
20Aate0C

1 output word 1 owlputwond and 2 puiputiwonds and 1 ouiput wond 0.5 output wond

1 Input waord 2 Inpaut words. PROCESS EXPERT

SYSTEM LIBRARIES

160 mA 375 mA al & poinis 500 mA 1100 mA 560 mA

650 mA at 12 points
1 % (1 xtofal module load 1 # [0.77 X A0, of outpats 25+ (Lixno. ofoulpulsat 5.5 (DSXM)NW 275 +(0.5xN)InW
cuEment) in W atstate 1) In'W state 1) + (0.4 x total load (wiherz M = nEmoer of (where N = numaer of

cuaTent) In W channels atstatz 1) channels at state 1)
10.0u60 vV = 1030V = =
Per groug: 8 A - Depending on use
Per paint 2 Arscommended
HARDWARE

e REQUIREMENTS

TO RUN PROCESS
EXPERT SYSTEM

UL508, GSA 22 3-142, CE. FM Class 1 Div. 2, ATEX Zone 222 (5)

SERVICE SUPPPORT
ASSOCIATED WITH
PROCESS EXPERT
SYSTEM

140 DDO 543 00 140 DDO 885 00 140 DVO 853 00 140 DRA 540 00 140 DRC 830 00

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

(4) Connection requires the Modicon Telefast ABE 7 pre-wired system
(5) Onlv Conformil Coating versions, depending on the model, are ATEX Zone 2/22 certified

DEXYI
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13.3.7 Discrete /0 modules: AC outputs

24230V~ 24,0915V ~

4763 Hz

168
16
1

A3t 24 115V n, 3ASEI00.. 230V AAFH._ 132V

16A

1 output word

350 mA

1.85 + (1.1 x botal moduie hoad cument) InW 1,65 # (1.1 x 0@l module load cument)in W

[Per point: 5 A rcommended

UL 508, C5A22 2-142, CE, FM Class 1 D 2

140 DAD B840 DD 140 DAD 840 10

) For online modification of configuration, refer to the catalog

N

(

DEXYI

®



Automation Platforms selection guide

TABLE OF
CONTENTS

INTRODUCTION

PROCESS EXPERT
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SYSTEM
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UPDATING PES
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100230 ~ 24 048V~ 24 230V~
&7_E3HE
1& k- ] LIST OF
REFERENCES
4
4 E]
MBS 133Vn, 3AA1TD. 253V A 4A320 56V 1Aato0. 253y PROGESS EXPERT
SYSTEM LIBRARIES
aA
16A
1 utput i 2 putpUe worss
350 maA, 390 maA
1.85 + [1.1 2 total mosuba load current) in W 160+ (1 x total module 103 cument) I W arowARY
REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM
85 253V~ M _SEV-~ =
Depending on uss
SERVICE SUPPPORT
ASSOCIATED WITH
PROCESS EXPERT
Yeg SYSTEM
ORDERING
UL 508, CSAZ2 2142, ¢¢, FM Ciase 1 Div. 2 PROCESS EXPERT
SYSTEM
140 DAO B4Z 10 140 DAD 842 20 140 DAD 853 DD
INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

DEXYI
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eV~ MV
118V~ MV

47 _E3Hz =

16 Inputs and & outpais

2 groups of & Input channels

2 groups of 4 output channeis

= Presitive jsink)
- Positive (sourca)
44 DSA

44 2A

an 48

1 Input womfLS output word

250 ma& 330 mé

5.5 # (1.1 x'pial module lnad curment) In W

85...132 W ~ pergnoun of outpuis.
Depending on uss

175+ wno. of Inpats at state 1 +
1.1 x botal output curment) in W

Inputs: depanding on Use
Cuiputs: 1.25 A recommended per point

UL 508, CSAZ22-142, CE, FM Ciass 1 Div. 2, ATEX Zone 2722 (2]

140 DWAM 550 00 140 DDM 230 00
Da«i ication of configuration, refer to the catalog
®
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240125V

4 Inpusts and 4 solated outputs

1 group of 4 Input channeis
4mtﬂmlp.tmﬂm

Poslive [sink)

Positve (sourse) or negative sink)

4A

164

1 Inpist wors' ousDist word
50 ma

0.4 + (1.0x no. of Inputs 3t staba 1 + 0.75 ¥ total owput cument) In W

Inpuis" depending on ise

UL 50, C5A22 2-142, €€, FM Class 1 Div. 2

140 DIOM &30 00
Da«i Coating versions, depending on the model, are ATEX Zone 2/22 certified
®
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13.3.8 Analog I/0 modules: Current/voltage, temperature probe, thermocouple inputs

4. 20 mA

12 bits

4 purput words

500V . At 47 E3HZOr
750V 2 for 1 minube

4E0mA,

33w

12.30v=

Yes

Hon-imerenng

0. Z0mA
4. 20mA

0.. 25 mé: 0.. 25,000 poirts.
0.. 20mé: 0.. 20,000 points.
4_20m#: 0... 16,000 points.

430 mA: 0...4095 poins

8 output woms

S50 ma

E.JVTmax

0.0y
0.5V
=10V
34

12 bits

4 putput wands

500V~ 34T, B3 Hefor
1 mirute

0.OE3 mA, 250 V 3AG
Tast-biow (2

UL 508, C5A22.2-142, OF, FM Class 1 Div. 2, ATEX Zone 222 (3]

140 ACO 020 00

(1) For online mngification of configuration, refer to the catalog

Da«l > be used on the “Master Override” signal when it is connected to an external source
®

140 ACO 130 00

140 AVD 020 00
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SYSTEM
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EXAMPLES

UPDATING PES
FROM V4.2TO V4.3

Inpuss:
D... 10, 0.5V, O...20 mA

4. 20mA
£10W, £33V, £ 20 mA
LIST OF
1.5V, 4. 20mA REFERENCES
Irgurs: 16 bits max.
Curipuis: 12 biis
PROCESS EXPERT
SYSTEM LIBRARIES
5 Input wortds and 2 output words
Inpuis: £ 40V = max
350 mA
HARDWARE
= REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM
Diepanding on use SERVICE SUPPPORT
ASSOCIATED WITH
PROCESS EXPERT
o SYSTEM
ORDERING
UL 508, C5A 22 2-142, C€, FM Class 1 Div. 2, ATEX Zone 2722 (3) RO e
140 AMM 090 00

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

(3) Onlv Conformg) Coating versions, depending on the model, are ATEX Zone 2/22 certified

DEXYI
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13.3.9 Analog I/0 modules: Current/voltage outputs, mixed /0

12 bits

9 Input wors

vz

24D mA

2w

16 dfferendal or
16 wifth common point

0.. 25 mA
0..20 m&
4. 20m#&

0..25 mAc D...25.000 points
0..20 mA: .. 20,000 points
4,20 mA: D... 16,000 points
420 mA: D...4055 points

17 Inplst worts

3610 mA

SW

Mon-interfaring

0. 0 mA, + 20imA,
R
010V, £ 10V
DSV, £33V
1.5V

14/15/16 bits depanding on

Slnput wards

200V
135 " s

250 mA

UL 508, CSAZZ 2-142, €, FM CI3s6 1 Div. 2, ATEX Zone 222 (2]

(1) For online mngification of configuration, refer to the catalog

Da«l Coating versions, depending on the model, are ATEX Zone 2/22 certified
®

140 ACI1 030 00 140 ACI 040 00 140 AVI 030 00
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2, 3 or 4-wire RTD femperature probe, types: TC themocoupie types:
m [EC piatinum: m Jo- 2105 TEDC m 50-50..+ 1665"C
o Pt 100, Pt200, PL 500, P1 1000 - 200...+ 850°C m K2-270.4 13700 m R -50..+ 16685°C e
m US platnum: m E:-270._+ 1000°C m B~ 130+ 1520°C REEeR
O Pt 100, Pt200, PE SO0, Pt 1000: - 100...+ 450°C m T.-270..#400°C m M- 100..+ 100 M\, - 25+ 25 M
m Mickal
O NI100, NI200, K500, NI 1000: - 60+ 1530°C
Q.17 'F'C{H‘llt] PROCESS EXPERT
0.1°%c SYSTEM LIBRARIES
T'F
0.1°F
9 Input wonds 10 Input wards
300 v peak 230V at 47 B3Hz or 300V mmax.
200 mA 280 maA PTG
REQUIREMENTS
TO RUN PROCESS
1w 15W EXPERT SYSTEM

SERVICE SUPPPORT
ASSOCIATED WITH
PROCESS EXPERT
SYSTEM

ORDERING
o PROCESS EXPERT
SYSTEM

UL 508, CSA 22 2-142, €€, FM Class 1 Div. 2

140 ARI 030 10 140 ATI 030 00
r
DEXYI

INDUSTRIAL
PC FOR PROCESS
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13.3.10 Counter and special-purpose modules

& discrete Inputs

§ discrete outputs

Frequency: 100 kHz (5V =) or 20 kHz [24 V=) Single-andead or diferantal Inputs
Cyclie mia; 11 Frequency: S00 kHz {SH224W —)
Inpurt current: 3 mA {5V -} of 7 MA {24 V)

24V -

Input curment (typical); S mA

24V MV

mﬂm 210 mA max. mﬂ;ﬁt SO0 e .

S-channel counter for Incremental encodar Z-channel counder for Incremental encodar
16-bit counbar (5,635 painis) or 32-bit counters. ICIlrlz'n-hl courier {55,635 points) or 32-bit

12,147 483 547 poinis) Cournters (2, 147,463,647 paints)

Yes

13 Input wortsH3 output words & Inputt words/s output words:

250 m& ES0mA

G 4+ (0.4 x ioal module load cument) In W
192 30V

Denendng on use

LLocal, remdoie (RIO)

140 EHC 105 00 140 EHC 202 00
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32 discrebe Inputs, divided into 2 groups of 16 Inputs
3 clock signal Inputs

o A e
State 1215, 30V =
SEek-3.45V

24_125V_—

Siate 1 Mominal 100% of e refefence Input voltage for e group, max. 125%, min. 75%
Siata 0 Morminal 0% of the refenencs INDUE VOIS0 107 e QIOUR, Ma +15%, Min. -5%

IManamumm cabie [ength: 400 m unshieidad, 500 m shieldad

3 operating modes:

- Imermupt handing mode on rising edge of Tailing edge {omder of priony,
on madulie addressing and channa Ao In the module)

S Iatchyuniatch mode on rising edge (30 ps min_) or fEling edge

{130 s min )
e Input moce on rsing edge (30 s min) or faling etge
{130 s min )
Yes

1 Input word

400 ma,
2 + (0.3 x number of activa points) In W

Mot neaded for this modus
Depending on usa

Local only

140 HLI 340 00 140 ERT 854 20

(140 HI'1 340 0 module is not supported in PES architecture

DEXYI

Data format: Compilant with standands DCF 77, IRIG-E, TSKNTR10D
Input posver supply. 24V 7, 5 WDC on RE2ES
iupﬂingnnmﬁ:
S e (156 e sangea e
- Event (4096 ime-stamped events/moduia)
- Courter Inputs (32-bit, 500 Hz)

- Periodic tma stamping
- Time-ieiayed swiching

300 ma,
7.5W {maximum power dissipated by the discrate inputs)

24_125V_—

Local, remade [RIO) and distriwtad (DI0)
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13.3.11 Networks and buses

10BASE-TMDDBASE-TX
{copper cable)

CSMA-CD
107100 Miope wih aufomatic  10V100 Mops
recognition

Deouiie shislded twisied palr canle

Rack Viewer access to the product deseription and st and to e PLC dagnostics
Data Bditor aceess ba the configuration funcions and variables

Modbus TCP EtherMatP and Modbus TCP messagl
mugm i

og (botween 126 si=tons)  Yes

chent (2) FDR server (2)
- Wi

140 CPU 651 S0/60 140 NOC TT1 11 140 NOC T80 D0
140 CPL 652
1 integrated port

(1) Only one Ethernet port can be used at a time
(2) Automatic assignment of IP address and network parameters
() Fthernet/IP is pot supported in PES architectures

Da«l 1 module is not supported in PES architecture
®



10BASE-T/1008ASE-TX 1 DDDBASE-T
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10EASE-T/HODBASE-TX [coppercabis) and

10EASE-FX [optcal fbre cablg] {1)
CSMACD
10010071000 Mbps 10100 MEs {copper canke)
100 Mbgs {ogtical fibre cadle)
Doubic shisked tMsteg paircable Doubée Shiskded twisted pair cabie
Optical ibre canie
= 830 can oo
Rack \iewer accass i the product description and staius and inthe PLT diagnosics
Data EdRor acoEss tn e ConMgUration IUNcions and vanabies
z Yes
z &g (B ME)
z Yes
EtharNetP and Modous TCR Modbus TCP messaging [reading/eriiing of 43t worts)
mesEaging
Yes Yes (betwaen 125 siations) =
— Yes —-
FDR sanver (2 =
Yes = Yes =
Yes ey
Yes SNMP agent
Yes —
Yes ==
'||IE ==
e =
140CFUGes we Al CPUS
Uniy Pro Unity Pro, Concept, PIWORX 32
&00mA TEOmA 900 mA
= MorHmterfering =

140 NOC TE1 00

140 NOE TT1 01 TMNODETTI

(*): 140 NWM 100 00 module is not supported in PES architecture

DEXYI

140 NWM 100 00
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Standard addressing with  Slave Modous
;1mgmrpﬂ -Rmm::rﬁ{:
diserete cutputs) varlables

m Local dagnostics m Programming

dewices, chiarned el
m 1or 2RS 232465 ports
depending on the modsl

Mndbus masier probocol:
m Max 247 slaves

Unifty Pro, Concegt, PIOWORX 32

1300...3500 m& 250 m& 1300...3500 m& depending
on 140 CPU model on 140 CPU moded
TEO mATor 140 HOM TE0 méATor 140 ROM

=m Readingwriting of variabies

= Global Data sendce

m Pesr BEMvice 4

= m&mm:

sanvice w Downioad

140 CPU 140 E1A 921 00 140 CPU
1 miegrated port 1 or 2 integrated ports
140 NOM 2ee 00 140 NOM 2 es 00

Da«l ) and 140 EIA 921 00 are not supported in PES architecture

®
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13.3.12 EtherNet/IP and Modbus/TCP: Module communication capability and performance

125 dewices [ 125 devices as scanner + 3 devices a8 adapier) shaned with Modbus TGP

511 bytes
3 adapler Instances.

2 connections perinstanca
511 bytes

£07 bytes exciuding heater
509 byfes exciuding heater

128 devices shared with Ederiet1R
250 biytes [ 125 WOrds) Exciuing heacsr
240 bytes | 120 words) exciuding heager

16 requests, shared wih EtherMel’P

250 brytes [ 125 words) exchuding heatier
240 bytes: {124 words) excluding heansr
12000 packnés per second
000 packets per s2cond
BO000 packets per sacond

140 NOC TT1 1

'!i
:
i

Note: The performance capacity listed here is affected by certain test conditions including input/output size, RPI (Request Packet Interval), CPU scan time
Customers may experience different results under different conditions
"y 140 NOC 771 91 is not supported in PES architecture

DE«I ' explicit messaging) is not supported in PES architecture
®
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128 devices {125 devices 35 5CaMMer + 3 devices a5 adapier) shared with
Modous TCP
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o

5

Modoes TCR

64 govices (51 devices 35 scanner + 3 devices 35 adapber) shared with

511 Dytes
3 adapter Instances

2 connections per Instance

511 bytes

505 byles exclicing heaer

502 byt excludng header

125

120
125 nevicas SNared with EneretIP
250 byiat (125 words) excluding haadar

B2 gevices shared with Eertet1P

240 byles 120 words) excluding haader

15 connecions

15 requests, sharedwi? Modbus TCP

32 connecons

1023 byles

15 connecions

16 requests, shared wim Ethardatif

12 connectons

32 connecions

250 byies (125 wods) exciuding header

240 bylas [120 words) exciuding haadsr

9500 packeis per sacond 4500 packeds per second
12000 packets per second 5500 packeds per second
0100 packets per second 4500 packets per second
- 1300 packeis per second

140 NOC T80 B0 140 HOC T81 D0

DEXYI
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13.4
Modicon M340 automation platform

Limitations in support of architectures or hardware modules in the scope of application designed for Process
Expert System architectures are identified in this document with an “(*)” in the module description, with a note at
the bottom of the module description tables.

The last section of this chapter provides a summary of all unsupported modules for the automation platform.

13.4.1 Architectures

Different architectures based on the M340 automation platform are possible, such as:
* Multi-rack configurations

» Ethernet X80 1/O drops

« Distributed 1/Os

» Architectures with separate or combined Ethernet RIO and Ethernet DIO devices on the same physical
medium

The following two pages give an overview of I/O architectures. The list of modules that can be installed in a
Modicon X80 rack is provided in a dedicated section later in this document.

DEXYI
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Product typs Referance

J

m‘ i

( ) These modules are not supported in PES architecture
‘7" AS-Interface in PES applications reqwres programming in addition to the hardware configuration and objects instantiation

Dml s supported in PES architectures, but it is not configured in the PES topology
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13.4.2 Modicon M340 processors

ETI R
- e
|- ‘-..!’

;

.

. & :
.—

2 (wih 4, 5, B or 12 gicts) 4 fwith 4, &, & or 12 slats)

2 a8

512 channeis [moduies with 8, 16, 32 or&d 1024 channels [modules win 8, 15, 32 or
channeis) 4 tharneis)

128 Channeis (ModUEs WM Z, 4,6 6 256 Channals (MooUIEE Wit 2, 4, 6or
channeis) E channals)

- On Ethemet Modus/ TGP via network module (53 deviges with L0 Scanning funciion)

- O Modbus link (32 devicas)

20 a3 36 max.

BMXEHCA200 2-channel (60 kHz) or BMXEHCDA0] 8channel (10 KHz) modules
BMXMEP0200 2-channel (200 kHZ) PTO (Pulss Train CUEpLe) MOdLisE for S2rvo drives

BN ROMO200 2-channel module of BMXNOROZ00H module with 1 RTU senal ehanned
Process control EFE library

1 In RTLASCH Modbus master'slave mode of In Character made (non-lsolated R5232/R 5485,

0.3...36.4 Kbos)
1 programming port {PC terminal) or HMI connection port

2

BNXNOEDN DO 10 of EMMNCOCIEIN nebwork modules or BMXMORD2D0H module with
1 Ethemet RTU charnel

2 4

BMXELAD DD master module

204E KB 4086 KB

19z KB 3584 KB

128 KB 255 KB

8 MB as sandard

=

- E o 128 MB {according o

BMXRMSsEMPF opfion card)

1

T

3z B4

5.4 KInstructions/mes E.1 Kinsinetionsms.

4.2 KInstrucHons'ms B.4 Kinsmuctonsms.

24 W —Isolated, 24. 48 V =Isolated or 100...240 W . power SUpRY module:
BMXP341000

N

) The maximum values for the number of discrete 1/0, analog I/O, counter/motion control/serial link channels and the number of networks are not cumulative
hey are limited by the maximum number of slots in the configuration, 1 rack: 11; 2 racks: 23; 3 racks: 35; 4 racks: 47

) User web pages with BMXNOEOQ110 Ethernet FactoryCast module (12 MB available)

) BMXP3420102/20102CL/20302/20302CL processors can be used to customize configuration of the device Boot Up procedure compatible with all CANopen
ird-party products

*) BMXMSP0200, BMXNOCO0401 are not supported in PES architecture

(*) CANopen bus is not supported in PES architecture

Y RMXFIAN1NN JAS-Interface) is supported; management of AS-Interface in PES applications requires programming in addition to the hardware configuration

DEXYI™
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L o e
, B & &
3 E]-

A [with 4, 6, B or 12 siots)

TABLE OF
CONTENTS

I
i !
i

PROCESS EXPERT

3
SYSTEM
KEY FEATURES
2

45

1024 channals (modules with B, 16, 32 or 54 channels)

ARCHITECTURES
OVERVIEW

255 channels (moduies with 2, 4, 6 or B channels)

- On CAMODEN DUS (E3 02VicEs),
- On Ethemet ModbUs/TC P via Retwork mooule (53 devices with L0 Seanning functon),
- On Modbus ink (32 devices).

26 ma.

PROCESS EXPERT
SYSTEM
CONFIGURATION:
EXAMPLES

BANXEHCI200 2-channed (60 kHz) or BMIEHCE00 E-channel | 10 kHz) modules

BADOMSPO200 2-channel (200 KHz) PTO (Puise Train CUipi) modules Tor 52ro drives

UPDATING PES
FROM V4.2 TO V4.3

MFE [Motion Function Blocks) lIbrary {for drives of s2rvo =
drivas on CAMDpEn bus)

MFE {Molion Funclion Blocks) brary (for dives or 5erve
grivas on CAMOpEN bus)

BANOMO2D0 2-channel module or BAMXRORIZ00H moduie with 1 RTU sedal channal

Process control £FB Ibrary

- 1% 10BASE-THOIBASE-TX (ModbusTC R, BOOTR/OHCE, FOR clent, e-mall noffication, LIST OF

ciass B 10 standard web seqver)

REFERENCES

1(63 Elaves, 501000 Kbpes, diass M20) (3 =

1 (B3 slaves, 50__ 1000 Khos, tlass M20) (3)

1In RTLWASCH Modbus masiersiave mode orin Character mode (non-isolabed RS2327RE4ES,

D.3...38.4 Kbps)

1 programeming port (PG terminal) or HI connection port
z

PROCESS EXPERT
SYSTEM LIBRARIES

BANXNOEDIDOD 10 or BMMMCC0L0 nebwork modules or BMMHORO200H module with 1 Ethemet RTU chanined

4

BAXELAD100 master moduke
4096 KB

3584 KB

256 KB

E M a5 standamd 8 ME as siandard

Suppiled without cand

Supplied without card

[

HARDWARE
REQUIREMENTS
TO RUN PROCESS

Eor 123 ME {acconing to BMXRMS+sSMPF option card)

EXPERT SYSTEM

1

=
B Kinstrucions/ms

SERVICE SUPPPORT
ASSOCIATED WITH
PROCESS EXPERT

£.4 Kinstrucionsims
24V Tlsolated, 24, 45 T isolated or 100. . 240V~ power suppiy moduls

BMXP3420102 BMXP3420302

DEXYI

SYSTEM

ORDERING
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13.4.3 Communication, integrated ports and modules

10100 Mbps:
Doubie twisted palr copper cabie, categony CAT SE
qﬂ:ﬂmmg'l'lﬂlm cabling system

100 MY326.05 1T {copper canle), 4000 m/73, 123,32 T |mut-mode optica ore),

32,500 m' 104,827 1T (single-mode

1 ] of FTU mOodules par sLaton with any SMXPE
procesEr

Modbus TCP messaging

Bi0 B30 C30

Rack Viewer PLC diagnostics, Data Sditor access to PLC data and variabies

Alarm Viewer and

Graphie Data Edior
Hosting and display of usar
Wieh pages (14 MB)

= Yo

= WeE

= s {modul version = 2.0}

Ye& o |clientisener)

e, via EF funcoon Glock =

Unifty Pro = 4.0

= = Senver

Ye& WeE

- Enmaﬁpuf:m{mem 1E)

[ BMXNOEC00 BMXNOEO110
BMXP342020

I
]

BMXP3420302CL

|
X

DE«I’, not supported in PES architecture
®
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—

. g-d

<l ModbuslTCF, IEC GOETD-5-104,

DHP3 (subsst level 3)
10BASE-TMNBASE-TX (Modbus TCP),
PPPoE (Point-o-Paint Profocol over Ememet)
for AL exiemal modem link

] senial ik, Extemal modem Hnk,
IEC £0870-5-101, DNP3 [subst level 3
Non-soiated RS 232/4E5 (Sanal InK),
Mon-soiated RS 232 {Radio, PSTN, GSM,
GPRSIEG extemal modem link)

FOUN FLIZ5 CONNECION |2 CONNACIDGE 107 3 g Iopaiogy) One R4S connecion ONE FLJZE Connesor
COMA-CD CEMA-CD (Mogbus TCR), Wastersiave [IEC 101/DHPS)
Masiarislave (IEC 104DNP3)

10/100 Mbpe 104100 Mbps (ModbUsTCE) 0.2...33.4 Kbpe (Zenal ink)

Diushiia twisted palr copper cabie, categony CAT SE, opbical fibre wia Connelium cabling system Double shisided balsted pair copper cabie,
Crossover serlal cabie (Sedal k),
Direst sarial eable (Extemal modem ink)

128 [Etheret1P or Modbus TCP) 126 {ModSTCP), 32 max.

64 slaves/sarvars (IEC 104/DMP3)

100 m/328.08 f {copper cabie), 4000 mU13,123 32 f jmuit-moea opacal fibre), 1000mM/3280 83 1

32,500 mi 104,527 1t {single-mid optical fibee) {Serial Ink wih |

T EMemnet of FT U modules per Saban wih any BMIGP3S processor Depending on applicabon-epecic charmes
(20036 channels with
BMXP341000/P347 sanen)

EthartatiiP and Modous/ TGP messaging ModbusTCP messaging Feadingwriting digital and anaiog L0, counters

B30 €30 =

Rack Wewer PLC diagnoetics, Diata Editor aceaes fo PLC dats and varlabies =

b Hosting and dispiay of Lser Web pages =

YeE =

= Ve

¥e& (cientisarver) Yes (client) =

oy Vet 0

- Sernver -

Ye5 s (agent) T

WEE =

s =

= Yes, IEC101/104 3nd DNP3

= Intemrogation via polling and exchanges on change of sthus (REE), unsoilched messaging

= Yes, IEC101/104 and DNP3

= e, IECT01/104 and OHP3

= Yes, IEC101A04 and DNA3

Standard and Perfommancs (ses page 1/8)

BMXNOCD401

| BMXNORO200H '

Buifer holding 10,000 events {par connected dient, 4 clients max.)
Yes, on S0 128 MBE memaory cand, In CSW fles, access via FTP or sent by e-mail

EMXNORO200H '

Dmi module is not supported in PES architecture
®
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20 Kops.... 1 Minpe depending on disiance 167 Kbps
Doubee shisided Taistad pair copper cable Two-wire AZ-nterface cable

63 depending on e devices connectad 62 slaves

20 MVE5.62 711 Mbps).... 2500 MYE202.08 1T (20 Kops) 1D0 MIF2E.05 T,

PO Implick exchangs | application data) Transparent exchanges win
S0 explich exchange (senidce data) the sensors/aciuatons

Class M2D M4 profile

s, wia EF funciion biock -
Uinky Pro = 4.0

= Standard and Pesformance

.
BMXP3420102/
BMXP3420102CL

il
TLLE

BMXP3420302/
BMXP3420302CL
I

—

*) CANopen bus is not supported in PES architecture
(**) BMXEIAO100}AS-Interface) is supported, management of AS-Interface in PES applications requires programming in addition to the hardware configuration

DEXYI™
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| Modbus and Character mogs

Non-isolated RS 232, 4-wire Non-isolated RS 232, &-wire
Non-isolated RS 485, 2-wire is0iated RS 435, 2-wine
RME ZRJESand 1 RS
MastErslave With Modes [k,

Full dupies (RS 2320 Half digieyt (RS 435) In Character mods

0.3.3E.4 Kbps

Dioutia shisited twisiod pair copper caie

0.3...115.2 KDps In RS 232
0.3...57.6 Kbps In R'3 485

Shisided twisted pair copoer cabie

32 pEr sagment, 247 max, 2 par orop, 16 per EMem et remaoss 1D (F2ID) natwork mak.
15 m/4.21 1t [nor-soiated), 15 mid0. 21 ftwih nordsoiated RS 232,

1000 m73280. 83 T with Insulating case 1000 M/3280. 83 fTwith norHsolaied RS 485

1 2036 appilcaon-specilic channals with EMXP34

Read'wille bits and words, diagnostics In Modbus mode
Send and recelve character string In Characier mode

1000F 32 uwae
{1 appication-spacinic channel = 1 counder, motion control module or serial ink.

36 appilcation speciic channels max. per BMIXCRAI1210 Ethemeat drog
arlapior 2 BMXNOMAIZDD mofues

Standand and Performancs [see page 1/8)

BMXP341000/2000 i

BMXNOMO200

|

BMXP3420102/BMXP3420102CL

DEXYI
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13.5
Modicon X80 1/O platform

13.5.1 Overview

The Modicon X80 I/O platform serves as the common base for automation platforms by simply adding a

dedicated processor. It may also:

* Form part of a Quantum and Modicon M580 Ethernet I/O architecture as an Ethernet RIO (EIO) drop with a
CRA bus terminal module

* Form an Ethernet Modbus/TCP DIO drop with a PRA module

lﬂ]] N This configuration comprises:
m a3 Modicon X80 U0 primary rack with a Modicon M530 or M340 processor

Muttmck confguration with  Multsckconfigustion w0 @ Modicon X0 D secondary rack

340 processor M5B processor
This configuration may compese four racks with BMXPI42ess
separated by a cumulative distance of up to 2 maxirmem of 30 metres/38.42 feet. It
can comprise up to seven racks with M530 processors.

E
g
g

This anchiteciure comgpises:
! = k J m 3 Quantum Ethemet V0 platform comprising a processor and a CRP Ethemet
Ethemet network head adapter
G EEhermet L0 with Mooicon X80 E1O drop m one or more Modicon X80 EIO drogs with a standard or perfomance CRA drop
adapter

This configuration may include:
m 16 drops with 140CPUGe1es
m 31 drops with 140CPUGe2 e 140CPUGees processors

! i mmmmmmm
w i Jl This anchitecture
m"m;;"f"" MhﬁlmMEBﬂaWﬂﬁdﬁnﬂmmngapm&sﬂranﬂd&dﬂaﬂd
u

mmmﬂmmm m one or mere Modicon X80 EIO drops with a standard or performance BMXCRA
drop adapter on an X-bus rack or
m cne or more Modicon X80 EIO drops with a BMECRA drop adapter ocn an
Ethemet + X-bus rack

Ethernet ModbusTCP DIO drop connected o an astomation sy stem platform

This anchiteciure compnses:
m 3 CuvanumPremium/MEENM3L0 autormation platform
Ethemet Modbus TCF netson m cne or moere Ethemet Modbus TCP DO drops with 3 BMXPRAGK M peripheral
iﬂt[ﬁ ‘ "" I ! im-h] ‘ "" T 12 rermiote adapter, a power suppdy and 1O

Ermemet WodbusTCP DN tvop conneciad
3 3N SUTCMATon System piErtm

DEXYI
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13.5.2 Power supply modules

TABLE OF
CONTENTS

BMXCPSxxxx power supply modules provide the power supply for each BMEXBPxx00 or BMXXBPxx00
Modicon X80 I/O rack and the modules installed on it.

The Modicon X80 1/0O power supply module offer comprises: (RIRORECHON

» Three power supply modules for DC line supplies:
> 24 V c isolated power supply module, BMXCPS2010
> 24..48 V cisolated power supply module, BMXCPS3020 ROCESs Srerr
> 125V ¢ power supply module, BMXCPS3540T (extended operating temperature -25 to +70 °C /-13 to KEY FEATURES
+158 °F)

* Three power supply modules for AC line supplies: ARCHITECTURES
> 100...240 V a, 20 W power supply module, BMXCPS2000 S
>100...240 V a, 36 W power supply module, BMXCPS3500
>100...240 V a, 36 W redundant power supply module, BMXCPS4002

PROCESS EXPERT
. . SYSTEM
The redundant AC power supply could be used alone in single power supply rack or dual power supply rack as CONFIGURATION:

EXAMPLES
a pair. For high available applications, two independent redundant power supplies could be used to increase the
security of power supply. In case the master power supply fails to provide the whole current, the slave power
supply will change to master mode and continue to function. UPDATING PES

FROM V4.2TO V4.3

LIST OF
REFERENCES

PROCESS EXPERT
SYSTEM LIBRARIES

HARDWARE
REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM
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ASSOCIATED WITH
PROCESS EXPERT
SYSTEM

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM
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13.5.3 Product compatibility according to the network architecture

W e il
Power BMKXCPS2000 Pawer supply O | ]
P BMXCPS2010 Power supply — | i——
BMXCPS3020(H)  Powersupply I
BMXCPS3500 ()  Power supply ]
BMXCPSIS4OT  Power supply I
BMXCPS4002(H)  Redundant power supply ]
o BMXCAMIO10 (H) Analog VD
BMXAMIEH0 Analog IO

BMXAMIOS10 (H)  Analog 1O
BMXAMMOGOO (H)  Analog LO
BMXAMOOZ40 (H)  Analog LD
BMXAMOO410 (H)  Analog LO

BMXARTO414(H)  Analog O
BMXARTO814(H)  Analog IO

BMXDAHEDZ (H) Discrete VO
BMXDAHGOI(H)  Discrete VO
BMXDANGDS (H)  Discrete VO

BMXDACHGOS(H)  Discrete VO
BMXDDHE02(H)  Discrete VO
BMYXDDH &0 (H) Discrete VO
BMXDOHE04T Discrete VO

BMXDDISS02K Discrete VO
BMXDOM16022 (H) Discrete IO

BMXDDMIZ0HK Discrete VO
BMXDDO1602 (H)  Discrete VO
BMXDDO1612 (H)  Discrete VO
BMXDDOI202K Discrate VO
BMXDDOSANZK Discrete VO
BMXDRAOBI4T Discrete VO
BMXDRAQOBOS (H)  Discrete 1O
BMXDRA1G05(H)  Discrete VO

BMEAHI0812 HART 10"
BMEAHOMM12 HART 10"
SIS 1ot compatible

r
Dml HART in PES applications requires programming in addition to the hardware configuration and objects instantiation
®
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(*) SSI encoder, PTO, weighing, Ethernet BMX NOC, are not supported in PES architecture
(**) Mana_qement,of AS-Interface in PES applications requires programming in addition to the hardware configuration and objects instantiation

DE«I Jle can be used in PES architectures, but this module is not configured in the PES
®
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200...240W 100120V 24V 48V

10.4ma Sma 35ma 25ma
{for U= 220V to 50 He)

aEciatedinpuis and  Blspistedchannels 16 isolated nputs and
1 commaon nmmm‘l’t 1 common

Via 20-way cage ciamg, Sorew clamp, or spring-type removaiie ierminal block
BNXFTE2DD201 052020

Type2 Type 3 Type 2 Ty
= = Pasive {sink]
Capadiive Capaciiive Curment sink
2.mira n 2ouire A 2-wire —, 3-wire — PNPany type
170,264 W ga..132vV{nosensor  19..30V 38...60W
pevEr
UseoneDLSA Useone D25 A Use one 0.5 ATas-biow PUSE Dar group of
tast-biow fuse per fast-olow fuss per channels
group of channels channel
4TIW 2Z3I5W 2ZaW I6W

Q.. 60 "G 140 °F

BMXDAIDEDS |BMXDAINET4 |BMXDDIMG602 | BMXDDHGO03
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INTRODUCTION

PROCESS EXPERT
SYSTEM
KEY FEATURES

ARCHITECTURES
OVERVIEW

L e =
AV i{neor) 4BV 100.. 120V 125V
PROCESS EXPERT
Jms (e or ) Sma 2.4mA SYSTEM
CONFIGURATION:
EXAMPLES
16 Isolated Inputs and
1 comman

UPDATING PES
FROM V4.2TO V4.3

Via BMXFTEIN0N201 042020 20-way cage clamy, screw camp, or sprng-type removable biock terminal

Type 1] Type 3 =
LIST OF

MNegatve (sourE) () = [Positive: (siik) REFERENCES
Reslsive Capacive Cument sink
2-wire 2'n, 3-wine - PNFOr 2-aim -
NPH ay fype

PROCESS EXPERT

SYSTEM LIBRARIES
1030V = 40 52V as...132v 88._ 150V
20 2BWn,

\Use one (0.5 A fast-nlow fuse per groun of channsels

Iw 4w J.EW B.5W [al40"Cripd "F)
0...60°CI0.. . 140 °F -25...T0"C-13...158 °F

HARDWARE
= REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM

BMXDAIMG02 BMXDAI1603 BMXDAIMG604 BMXDDHG04T
SERVICE SUPPPORT

ASSOCIATED WITH
PROCESS EXPERT
SYSTEM

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

DEXYI
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13.5.5 Discrete I/0 modules: Input modules and mixed I/O modules

1

g
:

L

Sl

N
| ¢
V.

24V

25mA 1mA

;nmm Inputs and ;mmpﬁaﬁ

2 COMMoNG 4 COMIMDNG

Wi One 40-way Conmector Wia o S0-WaY COMMECtons
Type3 MOrHEC

Posiive (sink)

‘Current sink

Z-wire —, 3-wire — PHP amy Type =
19,30V

IUse one 0.5 A fast-low fuse per group of channets

39w 42W

0. B0"Cio.. . 140 °F

1119 02 spiter owes (B motor staners) and BMXFCCes 1ise3 proassembion cormsess.
Bee pages 310 and 3713,

Depending on madel, 3 or 16-channe! passive suiHbases, with or withcart LED, with common or
2 terminals per channel.
See pages 6/2 and 676

Depending on modsl, active sub-Dases with soild state or eleciomagnetic relays (fxed or
removabie), 16 channeis, with comman of 2 iermingis per channel (screw of sping-fype

L
See pages 612 and 68

BMXDDIZ202K BMXDDIG402K

DEXYI
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TABLE OF
CONTENTS

INTRODUCTION

PROCESS EXPERT
SYSTEM

1 KEY FEATURES

| ARCHITECTURES
OVERVIEW

= = and ~ {outputs only) =

Inpuis: 24 ¥ Inputs: 24V Ingputs: 24 W PROCESS EXPERT

Soild-staie outputs: 24 W Ralay outpuis: 24 W —or24. 240V Soild-stte putputs: 24 CONSISSJDEL’\V"I'ION

25mA 3.5mA 25maA EXAMPLES

DSA 2A[T o) RS

B Isolated Inpuls and 1 comman, 16 Isoiated Inputs and 1 common,

Elsolated outpads and 1 common 16 Isoiated outputs and 1 common UPDATING PES
FROM V4.2 TO V4.3

Via BMXFTE 2000020102020 Wia one A0-way connecion

20way cage clamp, screw clamp, of sping-type remowable teminal block

Type 3

Positive (sink) - Positive [sink) LIST OF

REFERENCES

Cumrent sink

2-wire =, 3-wire - PNP any type

1930V PROCESS EXPERT

SYSTEM LIBRARIES

Lise one 0.5 A fast-blow Tuse per group of channels

‘Configurabie output falback, comtinuous monionng of output coninl, and ressting of puipis in c3se of Inemal detecied fault

eE
Protected Mat probected Protected
Posiflve 3+ Positive
1930V 103V = 19,30V
24240V A
U2 3 2 A fast-olow fuse U2 3 12 Afast-blow fusa Liz2 3 2 A fast-olow fuse HARDWARE
3TW 31w AW REQUIREMENTS

TO RUN PROCESS
EXPERT SYSTEM

DL BG40 °F
- LG G002 spittter boxes (8 motor siarers) and
BMEFCCeel/end preassembied cortses.

Seapages 39 and 313,
SERVICE SUPPPORT
ASSOCIATED WITH
= Cependng on model, & or 16-charmel passive PROCESS EXPERT
sub-bases, with or without LED, with commaon or SYSTEM

2 terminais per channel. Ses pages 6/2 and 65,

Esiate or eleciromagnetic relays (Toed or remavabile) ORDERING
16 channels, with commaon of 2 terminals per PROCESS EXPERT
channel (sorew of Spring-fype connection). SYSIEV
Sen pages B/2 and B8,

BMXDDM16022 BMXDDM16025 BMXDDM3I202K

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

DEXYI
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13.5.6 Discrete I/0 modules: Output modules

DEXYI

B
4
'i:-

= transistor

v

0iA

32 protected outputs ang 64 protacted outputs and
2 COMMOons.: 4 COMMoNGS.

Via one 40-way connector Via two 40-way connectons

wmm:ﬁmamthummMnmwmn

Yes

Yes

Posithve

19,3V

Use one 2 A fast-biow Tuse per group of channels.

JEW BESW

0. B0"CH0.. 140 °F

LU 02 spitier bowes (B mokor starers) and BMNXFCCes1esd prasssambiat cormsets,
See pages 10 and 313,

Depending on maodel, paseive su-bases with & or 16 channels, with or without LED:, with
COHTmon of with 2 terminals per charmel.
SEe pages &2 and BE.

on madsl, active sub-bases with solld siate or elecTomagnetic relays (fxed or
remowable). 16 channeis wim 1 common or 2 eminals per channel, sCrew of spang-oype

See panes 62 and B

BMXDDO3202K BMXDDOG6402K
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~ triac =relay e relay
4V 100.. 240V 100...150V AN 24 MOV
0SA 0EA 034 [Rh) A
16 protected outputs and 16 norHproiecied oulpals B non-profecied owipuis, 16 norHproteched outpats
1 common and 4 commons without common and 2 commans
Via BAFTEZ000/Z0 ¥ 2020 20-Way CaE ciamp, SCIew Samp, oF Sprng-type removable biock teminal
‘Configurabie oulput falback, continuous monitoning  Conflgurabie oulput falback.
of putpart coninl, and resatiing of cutputs in of
Intemial detected faut
Yes Yes
Yes +
Presitive fScurce) Nagative (sink) -
18,30V 100.. 240V 100... 150V 1930V
24,240V
Usa one 6.3 Af3st-Diow fuse per group of channels Use one JA Tast-biow Useonel.5A, 250 VDC  Useone 3 ATasHDow Uses one 12 Afast-Diow
TLese DEr groug of fasthiowfuse oneach  fuseon each channel fus2 on each group of
channaks reday channals
4w 22EW +* IATW 27w aw

D...B0°C/0._. 140 °F

=25 . TO°CH-13._ 158 F OL..60°C/0._.T40°F

BMXDDO1602 |BMXDDO1612 |BMXDAO1605 [BMXDRAOBD4T |[BMXDRAOEDS [BMXDRA1605

DEXYI
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13.5.7 Analog I/0 modules: Input modules

?|

T —
_I

B

el
Isolated low-eval Inputs, vollage, themmocoupies, temperature probes, resistors
Muitirange

240 my, = S0mV, + 160 my, £ 320 mV, = 640 M, 2 1.28 WV

Thermocaupes, type B, E, J, K. LN, R, 5, .U

2, 3 Or 4-wire temperature probes, type PTI0D, JPE100, PH000, JPT000, NI100, MIi1000
{In azcomancs with CINAITED) and Cu 10

2, 30r 4-wire resistors, 400 0 or 2000 0

&inpus B Inousts

&00 ms for the 4 INpUE 400 ms for the & Inpuis

15 bits + 5ign

TN

1400V

V=

i3 40-way connector Via ban 40-way connectors

Cordsets with one end with color-coded fiying keads
BMXFCWaeD15 (3 0rS miD. 54 or 16,40 T long)

£-zhannel sub-base for direst connection of 4 themocoupies MU conneciion and provision of
cold junction compensation [see page E/8)

ABETCRA12

EMXFCARZ
{1.5,3 or 5 mid.p2, 9.84 or 15.40 T long)

BMXARTO414 BMXARTOB14

:

@
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TABLE OF
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INTRODUCTION

PROCESS EXPERT
SYSTEM
KEY FEATURES

ARCHITECTURES
OVERVIEW

Isolat=d high-lavel Inputs Hon-solated Righ-lavel Inpuis Isalated high-level Inputs
Violtagescument PROCESS EXPERT
SYSTEM

CONFIGURATION:
£10V 010V, D5V, 1.5V 5V EXANALEES
020 mA, 4...20 mA, + 20 mé

UPDATING PES
) FROM V4.2 TO V4.3
4inputs Einputs
LIST OF
REFERENCES

Fast 1+ {1 xno. of deciared charnels) ms Fast 1 + 1% no. of declared charneis) ms
Default: 5 ms for he 4 channels Default S ms for Mie 5 charnals

PROCESS EXPERT
IEDEs 150es +@ SYSTEM LIBRARIES
V= = V=
HOOV=
WOV =
Via 20-way removaiie terminal block [sorew o Via 28-way removable terminal block (cage clamp-iype) BMXFTE2800 or [spring-type) EMXFTE2320
Sprng-iyps) BMXFTE2 0wl
Condsets with one end wifh color-coged fiying leads  Condseds with one end with colos-codad fiying leads HARDWARE

REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM

BNEFTWe 15 (3 or S milLe4 or 18.401 long) BMEFTWelES (3 or S mid. &4 or 18401 long)

4-channel sun-oass for dirsct connection of 4 Inputs,  B~channel sub-base for drect cormection of & cumentvoitage Inpuis (5e= page 6/3)
dedlvers and disirioutes £ probecied Solated power
sUpples (se2 pags BE)

ABETCPAS10

SERVICE SUPPPORT
ASSOCIATED WITH
PROCESS EXPERT
SYSTEM

ABETCPADZTGZBIE ABETCPADZENZE

ENFCAsel EMXFTAssld
{1.5,3 or5 mid 02 0,54 or 16.40 Tlong) [1.500 3 M40, 0.84.0r 16,40 iong)

BMXAMID410 BMXAMIDEDD BMXAMIDE10

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM

DEXYI
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13.5.8 Analog I/0 modules: Output modules and mixed I/0 modules

DEXYI

%1ms w4 ms

15 béts + sign

Between channals: TS0V =

Bebwean channeals and bus: 1400 WV =

Between channels and ground: 1400V =

ia 2[-way remdavabie t2rminal Dlock (SCrew o Sping-ype)

EMXFTE2DwD

Cordsats with one end with color-coded fiying leads

BMIOFTWWeD 1S (3 or Smid.54 or 70407 long)

4-channel sub-base for dinect connection of 24 cumentvoliage  B~channel sub-base for dirsct

OUEDILES (5EE page 6/5) conneciion of
B curentivoltage Inputs
[5ee page &75)

ABETCPA21 ABETCPAD2

BEMXFCAsel BMEFTAse2

(15,3 or 5 A4 02, .84 or 16,40 1 long) [1.50r3m40s podor
18.40 Iong)

BEMXAMOO0210 BMXAMOO0410 BMXAMOOB02
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SYSTEM
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Inputs: = 10W, 0. 90V, 0S¥, 1.5V

Outputs: = 10V
Inputs: 0-20 mA, 4—20 mA
‘Dutputs: 0-20 4-2DmA UPDATING PES
4 Inputs and 21;:;;5 FROM V4.2 TO V4.3
Fast 1+ (1 xno. of deciared channels) ms
Default: 5 mes for the 4 channels:

LIST OF
i REFERENCES

14__12-5it In U range

125t In | range
12-bit In U mnge
11-nitinl ange
PROCESS EXPERT
Between gmoups of input o oulput channels: 750V SYSTEM LIBRARIES

Between chiannels and bus: 1400V —

Between channels and ground: 1400 V=

Vi3 20-way removanie teminal biock (sorew or spring-typs) BMXFTE2Del

ENXFTVed 15 condsets with onge end with color-coded flying leads (3 or Smdd 84 or 18540 T long)

HARDWARE
REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM

o SERVIGE SUPPPORT

ASSOCIATED WITH
BMXAMMOGOD

PROCESS EXPERT
SYSTEM

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PC FOR PROCESS
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DEXYI
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13.5.9 HART analog I/0 modules

7

0.. B0°C/32.. . 140°F

BMEPSZasss Processors, BMECRAZ 1210 haad module, BUEXBPssl{H) Efemat + X-bus
DBackpianes
15 bits = sign

1000V —for 1 minute

1400 W " for 1 minuie

1400 W —for 1 minuie
Wia 20-way remavabie ferminal bocks (Ecrew or sping-type) BMXFTE20e0
H-channel sub-base for direct connection of & cument/voltage Inputs

ABETCPADID3ET

BMXFTAISZZA02Z (1.5 or 3 mis. 02 or 024 T long)
2-airaid-wine

HART W5, V6, VT

Point to point

BMEAHIDG12

DE«I HART in PES applications requires programming in addition to the hardware configuration and objects instantiation
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Isciated analog outputs with HART
4

4-30mA

600,01 (0-20 mA)

.. B0°CI32. T40°F

BMEPSEasss processors, BMECRAZ 1210 haad module, BMEXEPesaD{H) Ethemet + X-bus backplanes

15 bits + 5ign

AD00W = for 1 minute

1400 W = Tor 1 minute

1400 —Tor 1 minute

ia 20-way removable terminal bincks jserew or spring-typa) BMXFTE20el

4-ghannel sub-base for direct cormection of 24 cumentvoltage outputs

ABETCPAZ]
BMEFCATS0E00S500 (1.5, 3 or S mid. 02 0.8dor T0.4Mlong)
2-wine'd-wire

HART WS, WE, V7

Foint o port

BMEAHOO412

DEXYI
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13.5.10 Communication, integrated ports and modules

Apphications

- ModbusITCR, IEC 608705104, o sertal nk, Extsrmal modsm Hink,

DMP3 (subsat lavel 3) IEC E06T0-5-101, DMP3 [subsmet level 3)

10BASE-TH 0DBASE-TX (ModbusTCP), MorHsolated RS 2320465 (Seral

for ADSL exiemal modem link GPR5/3G extemal modem link)

One R4S connector One R4S connecion

CEMA-CD (Modbus TCP Masterisiave (IEC101/DNPI)

mmaLchim?i:a} §

104100 Mbps (ModbUsTCF) [0.3...33.4 Kbps [Selal Brk)
et

CAT 5E, optical fiore via ConreXien cabing  crossower sedal calie [Saal link),

Eystem direct seral cable (Exiemnal modam link)

128 (ModDUsTCR), 32 max.

54 slaves/sanvers (IEC 1040MP3)

100 M7 32808 it (copper cabia), 1000 my5280.583 1 [Serial Ink with Insuiating

4000 m/13123.3 fmuli-mode opSical ibre),  casa)

32,500 my 106827 1 {single-mode ootical fior)

2 Ethemet or RTU modules per sation with any  Depending on application-speciic channeis

BRI or EMEPSE processor (I0/E4 appilcation-specic channals with

EMXPILBMEPST)
| Neeeidess oS
counters:

S I < i

Rack Wiewer PLC diagnostics, Data Edior -

aceess o PLC data and vanables

Hosting and dspiay of user Wed pages -

YES

fes (dlent) -

Yes =

Server =

feE (Bgent) -

¥es, IEC101/104 and DNP3

Interrogation via polling and exchanges on change of saus (REE), unsoliched messaging

fes, IEC101/104 and DNP3

Yes, IEC101/104 and DHP3

¥es, IEC101/104 and DNP3

Buffar holding 10,000 events |per connected clent, 4 clients max )
‘Datslopgmgeenies | Y56 0NSD123MBmEMory card, I CSV s, access via FTP of sant by emal
sl

Al M5B [OCEEE0ME

BMXNOR0200H | —

[ | BMXNOR0200H
R [

V4
DE«I communication with the RTU module requires programming refinement

®
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167 Kbps 0.3..115.2 kbps In RS 232
0.3...57.6 Kbps In RS 485

Twao-wire AS-interface cabie Shiefded wisted pair copper cable

82 slaves 2 per drop, 16 par Ethemet remote 1O (RIG) netework
max.

100 mi3ZE.08 1T, 15 midd 27 fwith norHsniated RS 232,

500 my 1040, 42 T mas. with 2 repeaters. 1000 M/ 326063 M with non-isalated RS 485

BMNP34 1000 processon 203 applicabion-speciic channels win

2 AS-intertace modulss BEMEPIS1D00F 32 menw

{1 appilcation-speciic channel = 1 counter, mation
control module or senal link channel)

ENDGR 34200 of EMEPSE process0r. 36 applicalion specific channels max

4 AT-inbertace modules 2 BMIXNOMOZ0D moduies per BMeCRAZ1210
Ethemet drog adapisr

EMeCRAI1210 Ethemet T Al MSED 35 application-spaciic charmels
g acaptar DIOCEsE0rE:

Trareparent exchanges with the w bits and wors, diagnastics in Modbus
Servd and recelve character siring in Character mode

M4 profie 25

_ BMXNOMO200

V4
DE«I AS-Interface in PES applications requires programming in addition to the hardware configuration and objects instantiation

®
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13.6
Modicon STB distributed 1/0 solution

The Modicon STB distributed I/O solution is an open, modular input/output system that makes it possible to design
automation islands managed by a master controller via a bus or communication network.

These islands can be used to connect:
» TeSys U or TeSys T starter-controllers

+ Altivar variable speed drives

In addition to discrete and analog 1/Os, application specific I/O HART channels are available in the island with the
HART multiplexer module.

Ememet Modbus TCRAP

EmerhetP
CAMopEn
Modous Plus
Flpio
InrerBus

Profious 0P
Devicemet

1 NIM {Metwork Interface Module) + 32 110 modules

Modulewith 2L 4 L6L16L20. 40,600 160

24V, NSV A and 230V e

24V, MNS230 W~ and reday

Modules with 2, 4 or & Inputs and 1 or 2 outputs
Module with 2 thermocoupie or probe inputs

Counter module with ane 40 kHz channed
HART maodule

-4 HART channels par HART multplexar module
-Upio B HART modules per isiand
Paralial Interface modules for TeSys Culcint and
TeSys U mator staners, connection for
third-party

Femovale serew or spring-type connecions,
Telefast COnNecions:

PES architectures supports Modicon STB distributed 1/0O connected to a controller through Ethernet ModBus/TCP.

Only Altivar 31/61/71 variable speed drives and motor controller / starters TeSys T / TeSys U can be connected
through the local bus CANopen.

DEXYI
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1 3. 7 TABLE OF
. CONTENTS
Profibus Remote Master

The Profibus Remote Master (PRM) module is connected to the Ethernet Modbus TCP/IP network via its
integrated 2-port switch, as close as possible to the process and the instrumentation. The PRM module can
be used to connect Modicon Quantum, M580, and M340 PLCs to Profibus DP V1 via the 1/0 scanner function.
Irrespective of the type of PLC, only one product reference is required and the setup is identical.

INTRODUCTION

PROCESS EXPERT
SYSTEM
KEY FEATURES

ARCHITECTURES
OVERVIEW

PROCESS EXPERT
SYSTEM
CONFIGURATION:
EXAMPLES

UPDATING PES
FROM V4.2TO V4.3

Profbus DP W1
Profibus P2 (via gateway)
Isoiated RS 485 LIST OF
REFERENCES

One -aay i2male SUB-D connactor

5.6 KDps...12 MOpS

‘Shicided taisted pair copper cable PROCESS EXPERT
SYSTEM LIBRARIES

125 slaves

1,200 i3, 03090 M9 .6
mm'}q?an amrq:ealus.
100 mi325.06 11 {12 Mops),

4DDm1, 31233 with 3 repeaters

HARDWARE
REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM

Cydile and acyclic data exchangs with
5laves
Transparent Ready Class A0 Ciass 1 and Class 2
SERVICE SUPPPORT
= ASSOCIATED WITH
2 PROCESS EXPERT
SYSTEM
Modbus server (scanned by the PLC)  Master'slave communication
FDR service ‘Global Control service
‘SHMP agent network management  Acyclic communication (readfwite] iIn ORDERING
BErvice Class 1and Class 2 PROCESS EXPERT
= Support for exiended dlagnostics SYSTEM

18..30V

TCSEGPAZ3IF14F INDUSTRIAL

PC FOR PROCESS
EXPERT SYSTEM

L]
| | __

DEXYI
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13.8

Connection Interfaces

13.8.1 Modicon Telefast ABE7 pre-wired system discrete input and/or output sub-bases

DEXYI

PR EIREYY.
e aes =

TS Micmo, TEX Migro, Modicon Premium, Modicon Guamtum, Modicon M340, Modicon MESD

24V

24V

16 8-12-16

Signal Signal, common Signal Signal, comman (configurable 3524 V= or0V)
{EDrMiquEatia a5
MV=orOv)

Low-cost version fited  Minlature sub-bases  Compactsize* Input type 2 Isolator
ik

With catie i
ABETHeaEalll ABETH16C s ABETHesRis ABETHssR2e
ABETHesR50
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y ':l'ﬁ'm:-"sn'.!ir:-

N B s R mE LT EE W
[

TSX Micro, Modicon Premium, Modicen Guartum, Modicon M320, Modicon MSED

Passlve connection sus-0asss PluHn elactromeachanical or solld state relays
= 26
i BT s
MV 24V = (50K state)
5. 24V, 730V n, [elecimmechanical)
0S5A SAh)
16 16
B passiva INpuis
B i3y DUIpLRE.
1 2 1
Sigral, Sigral, comimon, 1 NAO contact and common, 4 oufput channels
2 common conneciions between the 2 commion conneciions between the 2 Input cormeciion points
Inpuls and the outputs Inputs and the outputs
204way HE10 connectons
Mo
Screw
Miniaiure su-base Minlaiure sub-basa - Commen per group of 4 channels
Synangy with Tego Power and Micn PLC Synergy with Tego Power and Mich PLC

ABETH1GCMT ABETHIGCM2 ABETR1GM11T1

DEXYI
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13.8.2 Modicon Telefast ABE7 pre-wired system discrete input and output sub-bases

TS Micno, Modicon Premium, Modicon Suanhem, Modlcon M340, Modicon M5S0

Electomechanical, fivad Elecromechanical or soild state

Yes Yes 1] Mo

24V

SV AV SV 1OV 34\ — {solld staba) SV 180V
230Vn, 230V N SV 24V, 230V G [EML) 230V m
ZAR) JAMN) SAIm) 2 Ajsolid state) D5t 10A
£ Afsiectomecnanical) {dapengant on

resay)
B 8-16 16 Gor1g
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13.8.3 Modicon Telefast ABE7 pre-wired system analog and application-specific sub-bases
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13.9
List of unsupported modules in PES architectures

This section summarizes the list of hardware modules that are not supported or have limited functionalities in
the context of applications designed with Process Expert System (PES).

13.9.1 M580 automation platform

All modules compatible with the M580 automation platform, including in X80 I/O platform, are supported except
for the following modules:

Communication modules:
« PMX NOW 0300 (Wi-Fi access point) — It is ignored in the controller configuration, but can be used in PES
architectures

Other module not supported and not mentioned in this document:
* BMX NOC 0402 (Ethernet MB/TCP & IP)

Application specific modules:

« BMX MSP 0200 (pulse train outputs)

* BMX EAE 0300 (SSI encoder)

« PME SWT 0100 (Scaime partner weighing module)

« BMXEIA 0100 (AS-I V3 master) — Can be configured through PES, but management of AS-I devices must
be done by project refinement (no ready-to-configure services to manage devices)

« BMEAHIO812 & BMEAHO0412 (HART modules) — They are configured through PES, but require program
refinement in addition to the hardware configuration and objects instantiation to use other data than the
process value. Refer to the Process Expert Foundation Application Templates User Guide, chapter: "Using
Hart Analog I/O Signals to configure the modules with full features".

13.9.2 Quantum automation platform

All modules on Quantum Ethernet RIO drop or Quantum S908 RIO drop are compatible with the Quantum
automation platform, except the following modules:

Communication modules:

* 140 NOC 771 01 (Ethernet IP)

* 140 NOM 2xx 00 (Modbus Plus)

* 140 NWM 100 00 (Web server Factory Cast)
* 140 ESI 062 10 (Ascii serial line)

* 140 EIA 921 00 (AS-I master)

Other modules not supported and not discussed in this document:

* 140 PTQ PDP MV1 (Profibus master DPV1) — Can be used in a PES application with a complementary
design inside the control project

* 140 NPP 954 00 (fiber optical repeater)
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Application specific modules:
* 140 HLI 340 00 (High speed inputs)

Other modules not supported and not discussed in this document:
* 140 MSB 101 00 (mono axis with encoder)

* 140 MSC 101 00 (mono axis with resolver)

* 140 MMS 425 01 (Sercos 66Mhz)

* 140 MMS 535 02 (Sercos 133Mhz)

All modules compatible with the X80 1/O platform on Quantum are supported except the following modules:

Communication modules:
* PMX NOW 0300 (Wi-Fi access point) — It is ignored in the controller configuration, but can be used in PES
architectures

Other module not supported and not discussed in this document:
« BMX NOC 0402 (Ethernet MB/TCP & IP)

Application specific modules:

« BMEAHIO812 & BMEAHO0412 (HART modules) — They are configured through PES, but require program
refinement in addition to the hardware configuration and objects instantiation to use other data than the
process value. Refer to the Process Expert Foundation Application Templates User Guide, chapter: "Using
Hart Analog I/O Signals to configure the modules with full features".

13.9.3 M340 automation platform

All modules compatible with the M340 automation platform, including in an X80 1/O platform, are supported
except the following modules:

Communication modules:

« BMX NOC 0401/ 0401.2 (Ethernet MB/TCP & IP)

* PMX NOW 0300 (Wi-Fi access point) — It is ignored in the controller configuration, but can be used in PES
architectures

Application specific modules:

* BMX MSP 0200 (pulse train outputs)

« BMX EAE 0300 (SSI encoder)

« BMXEIA 0100 (AS-I V3 master) — Can be configured through PES, but management of AS-I devices must
be done by project refinement (no ready-to-configure services to manage devices)

DEXYI

TABLE OF
CONTENTS

INTRODUCTION

PROCESS EXPERT
SYSTEM
KEY FEATURES

ARCHITECTURES
OVERVIEW

PROCESS EXPERT
SYSTEM
CONFIGURATION:
EXAMPLES

UPDATING PES
FROM V4.2TO V4.3

LIST OF
REFERENCES

PROCESS EXPERT
SYSTEM LIBRARIES

HARDWARE
REQUIREMENTS
TO RUN PROCESS
EXPERT SYSTEM

SERVICE SUPPPORT
ASSOCIATED WITH
PROCESS EXPERT
SYSTEM

ORDERING
PROCESS EXPERT
SYSTEM

INDUSTRIAL
PC FOR PROCESS
EXPERT SYSTEM




	1.1 
Description
	1.2 
Process Expert System is a key pillar of the EcoStruxure Platform
	1.3 
Process Expert System Overview
	2.1 
Engineering
	2.2 
Operation and Maintenance
	2.3 
Process Expert System capabilities in some key numbers
	3.1 
System Presentation
	3.1.1    System deployed on site
	3.1.2    Licensing for Process Expert System infrastructure deployed on site
	3.1.2 .1    Non-redundant Configuration: how to define the licenses to be ordered
	3.1.2 .2    Redundant Configuration: how to define the licenses to be ordered
	3.1.3    System deployed on site: very small "all-in-one" configuration
	3.1.4    Engineering
	3.1.5    Process Expert System for Educational entities
	3.1.6    Promotion
	3.1.7    Licensing Windows embedded in the virtual machines
	3.1.7 .1    Installation rules for the virtual machines in a Process Expert System configuration
	3.1.7 .2    Licensing Windows in the virtual machines

	4.1 
Example 1
	4.1.1    Configuration without redundancy of Operation Servers
	4.1.2    Configuration with redundancy of Operation Servers
	4.1.3    Installation and licensing the virtual machines

	4.2 
Example 2
	4.2.1    Configuration without redundancy of Operation Servers
	4.2.2    Configuration with redundancy of Operation Servers
	4.2.3    Installation and licensing the virtual machines

	4.3 
Example 3
	4.3.1    Large configuration with many servers and clients
	4.3.2    Installation and licensing the virtual machines

	4.4 
Example 4
	4.4.1    Extension of an existing application
	4.4.2    Installation and licensing the virtual machines

	5.1 
Overview
	5.2 
How to select the update part numbers?
	6.1 
List of References
	7.1 
Introduction
	7.2 
Global templates libraries
	7.2.1    Four main categories of templates
	7.2.2    Configuration to edit and create instances of templates

	7.3 
Advanced Process Control Library
	7.3.1    Presentation
	7.3.2    Reference

	7.4 
Energy Management Library
	7.4.1    Presentation
	7.4.2    Reference

	7.5 
Mining, Metals and Minerals Library
	7.5.1    Presentation
	7.5.2    Reference

	7.6 
Cement Library
	7.6.1    Presentation
	7.6.2    Reference

	7.7 
Mining Library
	7.7.1    Presentation
	7.7.2    Reference

	7.8 
Liquid Food Library
	7.8.1    Presentation
	7.8.2    Reference

	7.9 
Water and Waste Water Library
	7.9.2    Reference

	8.1 
Activation of a license
	8.2 
Management of licenses with the Software Licensing Portal
	10.1 
Introduction
	10.2 
Service Support definition
	10.3 
Contents of the Support Services
	10.4 
Support fees calculation
	10.4.2    List of references for Support Service
	10.4.3    Quote the Support fees - example

	11.1 
Software licenses
	11.2 
Ordering physical products
	11.3 
Ordering the Support for PES
	12.1 
Introduction
	12.2 
Offer description
	12.2.1    Selection guide of Magelis Rack PC

	13.1 
Overview
	13.2 
Modicon M580 automation platform
	13.2.1    General presentation
	13.2.2    Architectures
	13.2.2.1    Overview
	13.2.2.2    Examples of architectures
	13.2.2.3    I/O architectures
	13.2.3    Modicon M580 processors
	13.2.4    Communication, integrated ports and modules

	13.3 
Modicon Quantum automation platform
	13.3.1    Architectures
	13.3.2    Modicon Quantum processors
	13.3.3    Power supply modules
	13.3.4    Discrete I/O modules: DC inputs
	13.3.5    Discrete I/O modules: AC inputs
	13.3.6    Discrete I/O modules: DC and relay outputs
	13.3.7    Discrete I/O modules: AC outputs
	13.3.8    Analog I/O modules: Current/voltage, temperature probe, thermocouple inputs
	13.3.9    Analog I/O modules: Current/voltage outputs, mixed I/O
	13.3.10    Counter and special-purpose modules
	13.3.11    Networks and buses
	13.3.12    EtherNet/IP and Modbus/TCP: Module communication capability and performance

	13.4 
Modicon M340 automation platform
	13.4.1    Architectures
	13.4.2    Modicon M340 processors
	13.4.3    Communication, integrated ports and modules

	13.5 
Modicon X80 I/O platform
	13.5.1    Overview
	13.5.2    Power supply modules
	13.5.3    Product compatibility according to the network architecture
	13.5.4    Discrete I/O modules: Input modules
	13.5.5    Discrete I/O modules: Input modules and mixed I/O modules
	13.5.6    Discrete I/O modules: Output modules
	13.5.7    Analog I/O modules: Input modules
	13.5.8    Analog I/O modules: Output modules and mixed I/O modules
	13.5.9    HART analog I/O modules
	13.5.10    Communication, integrated ports and modules

	13.6 
Modicon STB distributed I/O solution
	13.7 
Profibus Remote Master
	13.8 
Connection Interfaces
	13.8.1    Modicon Telefast ABE7 pre-wired system discrete input and/or output sub-bases 
	13.8.2    Modicon Telefast ABE7 pre-wired system discrete input and output sub-bases 
	13.8.3    Modicon Telefast ABE7 pre-wired system analog and application-specific sub-bases 

	13.9 
List of unsupported modules in PES architectures
	13.9.1    M580 automation platform
	13.9.2    Quantum automation platform
	13.9.3    M340 automation platform




	previous 17: 
	Page 2: Off
	Page 41: Off
	Page 62: Off

	pages 30: 
	Page 2: Off
	Page 41: Off

	previous 30: 
	previous 8: 
	Page 3: Off
	Page 51: Off

	pages 31: 
	previous 2: 
	Page 7: Off

	previous 16: 
	Page 8: Off

	pages 18: 
	previous 3: 
	Page 9: Off
	Page 111: Off

	previous 31: 
	Page 10: Off
	Page 121: Off

	pages 29: 
	pages 32: 
	previous 4: 
	Page 13: Off
	Page 151: Off
	Page 172: Off
	Page 193: Off
	Page 214: Off
	Page 235: Off
	Page 256: Off

	previous 18: 
	Page 14: Off
	Page 161: Off
	Page 182: Off
	Page 203: Off
	Page 224: Off
	Page 245: Off
	Page 266: Off

	pages 15: 
	pages 16: 
	pages 17: 
	pages 19: 
	pages 21: 
	pages 22: 
	pages 23: 
	previous 5: 
	Page 27: Off
	Page 291: Off
	Page 312: Off
	Page 333: Off
	Page 354: Off
	Page 375: Off
	Page 396: Off
	Page 417: Off

	previous 19: 
	Page 28: Off
	Page 301: Off
	Page 322: Off
	Page 343: Off
	Page 364: Off
	Page 385: Off
	Page 406: Off

	pages 24: 
	pages 25: 
	pages 26: 
	pages 27: 
	pages 33: 
	pages 34: 
	pages 35: 
	previous 20: 
	Page 42: Off

	pages 36: 
	previous 7: 
	Page 43: Off

	previous 21: 
	Page 44: Off

	pages 37: 
	previous 9: 
	Page 45: Off
	Page 471: Off
	Page 492: Off
	Page 513: Off
	Page 534: Off
	Page 555: Off
	Page 576: Off
	Page 597: Off

	previous 22: 
	Page 46: Off
	Page 481: Off
	Page 502: Off
	Page 523: Off
	Page 544: Off
	Page 565: Off
	Page 586: Off
	Page 607: Off

	pages 38: 
	pages 39: 
	pages 40: 
	pages 41: 
	pages 42: 
	pages 43: 
	pages 44: 
	pages 45: 
	previous 10: 
	Page 61: Off

	previous 23: 
	Page 62: Off

	pages 46: 
	previous 11: 
	Page 63: Off

	previous 24: 
	Page 64: Off

	pages 47: 
	previous 12: 
	Page 65: Off
	Page 671: Off
	Page 692: Off

	previous 25: 
	Page 66: Off
	Page 681: Off
	Page 702: Off

	pages 48: 
	pages 49: 
	pages 50: 
	previous 13: 
	Page 71: Off

	previous 26: 
	Page 72: Off

	pages 51: 
	previous 14: 
	Page 73: Off

	previous 27: 
	Page 74: Off

	pages 52: 
	previous 15: 
	Page 75: Off
	Page 771: Off
	Page 792: Off
	Page 813: Off
	Page 834: Off
	Page 855: Off
	Page 876: Off
	Page 897: Off
	Page 918: Off
	Page 939: Off
	Page 9510: Off
	Page 9711: Off
	Page 9912: Off
	Page 10113: Off
	Page 10314: Off
	Page 10515: Off
	Page 10716: Off
	Page 10917: Off
	Page 11118: Off
	Page 11319: Off
	Page 11520: Off
	Page 11721: Off
	Page 11922: Off
	Page 12123: Off
	Page 12324: Off
	Page 12525: Off
	Page 12726: Off
	Page 12927: Off
	Page 13128: Off
	Page 13329: Off
	Page 13530: Off
	Page 13731: Off
	Page 13932: Off
	Page 14133: Off
	Page 14334: Off
	Page 14535: Off
	Page 14736: Off
	Page 14937: Off
	Page 15138: Off
	Page 15339: Off
	Page 15540: Off
	Page 15741: Off

	previous 28: 
	Page 76: Off
	Page 781: Off
	Page 802: Off
	Page 823: Off
	Page 844: Off
	Page 865: Off
	Page 886: Off
	Page 907: Off
	Page 928: Off
	Page 949: Off
	Page 9610: Off
	Page 9811: Off
	Page 10012: Off
	Page 10213: Off
	Page 10414: Off
	Page 10615: Off
	Page 10816: Off
	Page 11017: Off
	Page 11218: Off
	Page 11419: Off
	Page 11620: Off
	Page 11821: Off
	Page 12022: Off
	Page 12223: Off
	Page 12424: Off
	Page 12625: Off
	Page 12826: Off
	Page 13027: Off
	Page 13228: Off
	Page 13429: Off
	Page 13630: Off
	Page 13831: Off
	Page 14032: Off
	Page 14233: Off
	Page 14434: Off
	Page 14635: Off
	Page 14836: Off
	Page 15037: Off
	Page 15238: Off
	Page 15439: Off
	Page 15640: Off
	Page 15841: Off

	pages 53: 
	pages 54: 
	pages 55: 
	pages 56: 
	pages 57: 
	pages 58: 
	pages 59: 
	pages 60: 
	pages 61: 
	pages 62: 
	pages 63: 
	pages 64: 
	pages 65: 
	pages 66: 
	pages 67: 
	pages 68: 
	pages 69: 
	pages 70: 
	pages 71: 
	pages 72: 
	pages 73: 
	pages 74: 
	pages 75: 
	pages 76: 
	pages 77: 
	pages 78: 
	pages 79: 
	pages 80: 
	pages 81: 
	pages 82: 
	pages 83: 
	pages 84: 
	pages 85: 
	pages 86: 
	pages 87: 
	pages 88: 
	pages 89: 
	pages 90: 
	pages 91: 
	pages 92: 
	pages 93: 
	pages 94: 


