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El Nacimiento del PLC

1968: control Digital Modular

* Enlos afios 60 Richard E. Morley identificé una fuerte necesidad
de mayor flexibilidad en la produccion industrial

« Las limitaciones de potencia de calculo, memoria y
acondicionamiento de sefal le llevaron a una idea brillante:
ejecutar instrucciones (peldafios) de forma ciclica

« Asi, invento el primer controlador I6gico programable y fundo la
empresa Modicon

Schneider
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El futuro no es lo de siempre

2020 Automatizacion basada en Software  therour industrial Revolutions

«  Después de 50 afios, no es el hardware sino el software @_@Q ‘NJ\ ((Q))
Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0

lo que estd impulsando la automatizacién al siguiente

n |Ve| Mechanization and the Mass p :
. introduction of steam assembly lines usint g computer, IT-systems. Autonomous systems,
and robotics chine learnin

and water power electrical power

* Latransformacion digital impulsada por el software se ve
impulsada por el aumento de la potencia de calculo y la

conectividad. "[I[] IJ‘EI\‘E

* Abordar los imperativos de nuestros clientes requiere una onasnaies | (SN s Assmentedand
flexibilidad, interoperabilidad y eficiencia sin precedentes ((El)) ~ Al :
de las operaciones industriales. e ((T)) computing {@? waigeree 3D

+  El estandar IEC 61499, con su enfoque distribuido, e e R
orientado a objetos y basado en eventos, esta ampliando Automation is key - where the physical meets the

digital to close the loop from “insight to action.

y mejorando el estandar IEC 61131, permitiendo que los
sistemas de automatizacion aprovechen las tecnologias

IT
Life Is®On

Electric
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UNIVERSAL

AUTOMATION.ORG

No single company or person .. ues e
can make it alone -\ J | 4 o

Traditional Automation world
IT Applications

Proprietary
CONTROL NODE

UNIVERSAL
AUTOMATION.ORG
IT Applications EC :~.
s -

Universal Automation




El nuevo paradigma habilitado por el estandar IEC 61499

Bloques de funcién basados Independencia del Hardware

en eventos
Modelo de Aplicacion

Event IN Event OUT 8 -
— o Ec61400fm —> —) o £
o2
T 0
Data IN DJD]_D Data OUT =0
a . .
Modelo de Dispostivos

» Componente de Software

* Principio de “Black Box” .
+ Programado en cualquier IEC 61499 rompe la dependencia
. entre Hardware y Software
lenguaje de IEC 61131 . . . .
* Single Line engineering

* Real-time + Right-time

Permite abstraccion del

Programacion grafica cercana . :
9 9 hardware e independencia de

fabricantes

alIT
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Distribucion AUTOMATION.ORG
R
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VEDEE

Despliegue en dispositivos
de campo, controladores,
edge computing, para crear
arquitecturas altamente
flexibles

Soporta arquitecturas de

automatizacion flexibles

Life Is On Sclbngider
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EcoStruxure Automation Expert

Orientacion a Objetos nativa
Representacion de activos reales como
objetos vy librerias software listos para
usar. Proporciona los blogues para
construir los sistemas cyber-fisicos.

Aplicacion distribuida

Despliegue flexible del proyecto de
automatizacion en los controladores
mediante “drag&drop”. Comunicaciones
cruzadas (P2P) generadas
automaticamente.

Ingenieria Eficiente

Entorno de desarrollo integrado para
todas las tareas de ingenieria y gestion
de sistemas de automatizacion.

© 2020 Schneider Electric. All Rights Reserved | Page 6

Orientacion a
Objetos

=

Inteligencia
Distribuida

B0

Ingenieria
Integrada

tJ

Abstraccion
del Hardware

e

Aplicacion
Unica

I_g
Consistencia
del Dato

Public

Plataforma abstracta al hardware
Independencia total entre Software y
Hardware durante la ingenieria y todo el
ciclo de vida garantizando total re-
usabilidad.

Orquestacién del Sistema
Escalable, gestion sencilla de
arquitecturas de sistemas distribuidas
incluyendo la integracion de hardware
de terceros.

Listo parala Industria 4.0
Integracién natva con sistemas IT con
acceso directo a datos de campo con
estampado de tiempo en origen.

Electric

Life Is On Sclbngider



Plataforma runtime comun

Modulo ATV dPAC M251 dPAC M262 dPAC M580 dPAC Soft dPAC
+ Rendimiento optimizado * Rendimiento medio + Alto Rendimiento - Alto rendimiento - Rendimiento escalable
+ Sin bus de campo * Cabecera IO distribuida + Procesador doble nicleo -+ Buses de campo completos*.  + PLC Virtual y edge computing
+ EIS especializadas * Bus de campo optimizado. + Cabecera IO distribuida - Escalabilidad de E/S ampliada - Alta integracion con sistemas IT
+ Para ATV 340-600-900 * Escalabilidad de E/S limitada * Buses de campo optimizado. « Gama de E/S x80 « Gran flexibilidad
+ Gamade E/S TM3 + Gamade E/S TM3 » Maodulos expertos*

Todas las plataformas integran un runtime comuan

Todas las plataformas pueden ser utilizadas en cualquier aplicacion

La herramienta de Ingenieria es la misma para todas las plataformas

* Future Automation Expert releases L|fe |S (I)ﬂ SChnIeider
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Empower your automation system to thrive in the digital
economy

Driving to 100% engineering efficiency
Ready for 100% effectiveness

Now 100% future-proof

© 2020 Schneider Electric. All Rights Reserved | Page 8
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Digital Continuity b
END TO END [INCREMENTAL] DIGITAL CONTINUITY CONCEPT : END GAME

& bAy &

Control Engineer Control Enginear Control Enginesar

Aveva PRID or
Aveva Diagram

Asset
Hierarchical CAT
Browser Instanciation

EAE Asset link l
"'"_'IH‘I -—l = ; .
= i —

| e s |-

Lo oo paoc
HisFTooy 10T

Avewa Direct

import ]

I

1 - =
Ins#;:::n‘l Ezr, e [ £ —
110 List AN AVEVA OMI
el Ecostruxture Automation ?ﬂ i‘ﬁ ;

Main Driver : P&IL' Asset TAG NAME + Eng. Parameter digital continuity

o EAE Asset Link To Control EAE Asset Link to Supervisory
Application Instanciation Instanciation/ Association

o Engineering Inputs to EAE Asset Link

Public


https://schneider-electric.box.com/s/nlurq1itexieqz8hwqfhocg1cmhus8fc

Asset Orientated Engineering CAT Object Model

CAT

Next Generation Engineering Platform

Single tool to configure, program and
deploy applications to multiple control
and HMI devices.

Object
Properties

Control, HMI, documentation etc.
encapsulated into asset models to
manage complexity and support
reusability & fast refactoring

.
Physical Asset
Lifels®n | Schneider
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Slng Ie Ll ne Eﬂg | neerl ng Complexity encapsulated

within the active connection

I5E

Plug  Socket

Simplified Engineering Process

Aggregations of event and data connections
between function blocks resulting in one single line
connection back & forward.

Complexity managed through smart engineering
results in dramatically reduced time and effort CAT
Ready-to-use object

with fewer mistakes, higher quality. reprocenting & rea
s~ device

]
51@ 1@

S

Complexity encapsulated

within the cATLife Is On
© 2020 Schneider Electric. All Rights Reserved | Page 11 object
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Hardware - Software Abstraction

Independent HW / SW lifecycles
Just in time linking

Difficult to re-use Portable, reusable, interoperable, agile
. 4 )
Resistant to change Application
4 )
Application

Laring csnvaying sares

EARoR|—
ing_Iatf—Cormaing_sw

il ET_onverer

Schneider

Life Is On
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Arquitecturas Modulares y Distribuidas

Arquitecturas Centralizadas y Distribuidas

Centralizada Distribuida

\_I AN L \_ Y,

Life Is On Schmleider
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Arquitectura “IT centric”

Pushing IT principles to its maximum - Idea opinion leaders embracing IT paradigm

Current solution IT centric solution

[ Erp— - . J|_ - l! e
e @ |
: DB ]
L <P S o

> ﬁi I éﬁ

e ) [ e

ﬁli e g e e e

Physical Architecture — Technical constraints

Space in Cabinet to install PLCs

PLCs spare parts to maintain the system

Material exposed to environment risks like Temperature or chemical
agent.

Material required to expand the system

Migrate physically PLCs

Specific PLCs HW to realize a High availability architecture

Need additional servers to run HMI Scada or additional SW

Y V V

YV VVVY

© 2020 Schneider Electric. All Rights

Reserved. | Page 14

Cybersecurity of the control system need to be managed at every levels.

YVVVVVVYVYY

Public

Virtual Architecture =benefits

System installed in Physical servers

VM can be saved and restored easily

Servers stored in a clean and safe environment.

A new system can be deployed virtually. Just need IOs.

Migrate VM on a new server

Virtual Redundant PLCs run on different VMs on different servers.
Mutualization of servers to run all OT and IT services.
Cybersecurity is simplified due to the virtualization.

Flexibility to move CAPEX to OPEX .
LifelsOn | Schneider
@ lectric



EcoStruxure Automation Expert
Edge computing

EcoStruxure Dispositivos Edge computing

Automation Expert .
Soft dPAC . MyDataModels Business iPC, Edge Box, PC, Servidor, ...

Analytics Intelligence _

I I I v Dashboard am Windows 10
- ki
—

M580 dPAC M251/M262

I Il

=3 ’;%,‘;Fi':lf» 4%

i = o .
PLE; . Life s On Scl'él}?;ggf
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Customer NDA

random picture

Less downtime, faster operation & maintenance,

Desafios del Cliente

Anticiparse a los defectos en los motores de los
mezcladores

La infraestructura es sencilla pero critica (3 motores)

Un motor roto provocaria una pérdida de producto (10T)
y a dafios potenciales en los tanques.

The Solution

Trabajando junto a nuestro partner Analog Device
Otosense

La solucién supervise 9 fallos mecanicos y eléctricos
No se requiere andlisis de expertos

Rapido de implementar

Los Resultados: Life Is On with...
Reduccion de tiempos de parada de un 10%* y
pérdidas reducidas un 5%*

(*values thc)

=

Customer’s KPI:
- Maintenance
- Service contuinuity

EcodZ truxure Pilot stage

Control & data

Apps,
Analytics,
& Services

Motor monitoring Al-ML
Within Automation Expert

Existing :
Edge PLC

Control

EcoStruxure
Automation Expert

Connected
Products

OtoSense P
artner

Life Is On Schmleider

3E ectric




Nereda technology for WWW End Users

Nereda®

a product of Royal HaskoningDHV

Aerobic zone:

* Oxidation of organic
compounds

 Nitrification

1 Simultaneous fill/draw

Fast settling 2 Aeration

Nereda
Cvel Anoxic / Anaerobic Zone:
ycle * Denitrification

* Phosphorus removal

Customer Challenges
 Cost-effective

» Small footprint

+ Easy to commissioning and Operate
* Robustness and Cybersecurity

» Sustainable

The Solution

Royal HaskoningDHYV, selected Schneider Electric to
develop a new automation platform for Nereda Plants
based in EcoStruxure Automation Expert integrating the
Nereda Process Control in one single platform,
improving significantly all the project phases: Design,
Construction, Operation and Maintenance.

Customer Benefits

» 10% savings on optimized but robust architectures

» 50% improvements on engineering deployment

» 30% optimization on commissioning

 Increase operation efficiency

» Scalable and future-ready platform (Al/ML)

» Less downtime with easier and faster troubleshooting
+ HW agnostic solution to optimize spares management

The Results: Life Is On with...

CAPEX and OPEX Optimization

& @

Customer’s KPI:
- Footprint savings
- Sustainability

- Cost efficiency Control & data

EcodZ truxure

Apps,
Analytics,
& Services

Edge

Control
EcoStruxure

Automation Expert

Connected
Products




Introduction to Nereda Technology

Challenge Nereda® process cycle e — remaalinUct
Can we create a wastewater treatment process in which normal aerobic biomass forms a . : 30-50% energy saving
stable biofilm by itself — without plastic or inorganic carrier ? pktpret B

* Ammonium oxidation
« Phosphate removal

This could result in an ideal treatment process

= Meet the most stringent effluent COD, N and P requirements /
= Simple construction and operation Qlasrobis
Aerobic
= Compact
= Low energy requirement iiopolymek,
= Low cost
Anoxic / Anaerobic Zone:
» NOx reduction to Nitrogen gas ® Nitrifiers
g « Phosphate removal °
o s At GRS EACY)
©  Glycogen Accumulating Organisms (GAO's)

= Extensive simultaneous biological COD, N- and P-removal Couresy of Delft University of Technology

Nereda® WHY NEREDA?

it of Rayed MaskoningOWY.

SMALL FOOTPRINT
Up to a factor 4 smaller

SUSTAINABLE

Significant energy savings

No (or minimal) chemicals

No plastic support media

Enables water reuse and recovery of
bioresources

g nutrient
Extensive Bio-P removal

@ EXCELLENT EFFLUENT QUALITY

COSTEFFECTIVE

Low whole life cycle cost

EASY TO OPERATE | 1 0 4

Fully automated & highly resilient

Al dr_wen N’ereda (_:ontrolle_r » NEREDA OPERATIONAL b MILLION P.E
predict & PROJECTS PLANTS . TREATED

Modular & retrofit applications to
expand or extend useful life of assets !




Next Gen Automation Platform for Nereda® Plants based on EAE®

Current Automation Solution

Level 2

Level 1

Level 0

SCADA !

SCADA
cliént

S

SCADA
cliént

Nereda
Controller

Next Generation Automation Platform

SCADA
cliént

SCADA
cliént

g(et‘)ees; ;aluse,

instiument

Measurements

Visualisation Level 2

control network

11114+

Level 1

Level 0

Engineering Time
Commissioning Effort
Flexibility & Scalabilty

Cybersecutiry
Open Solution
Faster Modification Cycles

Public

control network

Nereda-Controller
— . +

control room network

+
Soft-PLC

SCADA

field network

4-20mA

g‘pg

Up to 50% saving in labor effort

Minimizing risks

Think your application and optimize your architecture
Reduce vulnerabilities with native cybersecurity
Dissociated from Hardware — IEC41699

Change and deploy!



Extend Nereda ® Benefits thanks to EAE®

100% engineering efficiency

Pre-design

Asset centric

Interoperable
data exchange
(P&ID, CAD files)

Online ecosystem
and marketplace

effectiveness

Operate and

DS maintain

Simulation and
virtualization

Object oriented

Single-line

engineering System management

Single runtime Edge computing

Distributed - Predictive
intelligence maintenance
Agile engineering - Digital twin

100% operational

100% future-proof

Evolve CAPEX

Process orchestration

and MTP Less land required due

to small footprint
System of systems
Fewer and more
compact civil structure

Orchestration
services

Wrap and re-use Less mechanical

Resource rebalancing Equipment

Next Generation Nereda Process Control

Full integrated Process Control System with Automation

Nereda®

a product of Royal HaskoningDHV

OPEX

Less Energy
Minimal to no chemical

Less operator
oversight time

Less Maintenance

No rector media to
maintain

Improved Process Efficiency, Energy Consumption, Maintenance analytics .
Life Is ®n Sclbnelelder

Public

Electric



Lifels ®n | Schneider
9 Electric



