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Magazine > Welcome

Dear educators and instructors,

Thankyou for your interest in our learning solutions and for considering Festo Didactic
as a partner for your technical education and training projects.

Your commitment to imparting knowledge and fostering skills in process automation is
paramount, equipping the workforce of today and tomorrow with the expertise needed
to thrive in the dynamic process industry.

We strive to optimize your educational investments in vocational or technical schools,
universities, and industrial training centers with world-class solutions and services.

I encourage you to browse this catalog and explore the wealth of resources at your dis-
posal to facilitate learning and teaching. It is divided into two sections:

The “Magazine” section offers a collection of articles on current trend topics that influ-
ence skill requirements, along with details about the breadth of our services.

The “Products” section introduces our extensive range of learning solutions encom-
passing ready-to-use learning content, training equipment, and software tools.

Should you have any questions or require further assistance, simply reach out to us at
services.didactic@festo.com. We are here to support you every step of the way.

Wishing you a fruitful reading and many rewarding learning experiences ahead!

Stéphane Casse, Professional Engineer
Product Manager, Process Automation Learning Solutions
Festo Didactic
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In the dynamic
process industry,
digitalization,
technology, and
sustainability drive
demand for cutting-
edge automation
solutions and highly
skilled workers.

66

Head of Industry Segment and Key Account Process Industries, Festo SE
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The process industry exhibits significant diversity. Companies within various segments of this industry are involved in unique activities and
processes, yet they encounter common challenges. Understanding these challenges helps technical education teachers stay abreast of
industrial realities and skill requirements. Improving technical education in process automation and related fields cultivates essential skills,

both technical and transversal, necessary to meet the evolving demands of the industry.

M Safety: The high potential for accidents, leaks, and chemical hazards necessitates
unwavering attention. Ensuring the well-being of employees, safeguarding the environ-
ment, and protecting local communities constitute an enduring challenge.

M Operational and energy efficiency: Achieving optimal operational efficiency involves
streamlining production processes, minimizing waste, and maximizing resource utilization.
Escalating energy costs and growing environmental consciousness underline the impera-
tive for enhanced energy efficiency in production processes.

B Technological advancements: Staying attuned to rapid technological advancements,
including automation, artificial intelligence, and data analytics, is an ongoing challenge.
The integration of new technologies into existing systems presents complexities and
necessitates a commitment to innovation.

B Cybersecurity: With increasing interconnectivity and reliance on IT, the industry con-
fronts heightened cyber threats. Safeguarding critical infrastructure and sensitive data
against cyberattacks represents a perpetual challenge.

M Talent acquisition and retention: Attracting and retaining skilled labor and experienced
personnel with the necessary technical expertise and adaptability to navigate industry
changes present a common industry-wide challenge. The demand for specialized knowl-
edge accentuates skills gaps in the labor pool.

B Global competition: Intense competition from international companies necessitates
continuous improvements in efficiency and quality to maintain competitiveness on a global
scale.

B Market volatility: Fluctuations in demand, commodity prices, and economic conditions
exert significant influence on the profitability and stability of process industry companies.

B Sustainability: Companies face increasing pressure to align with sustainability objec-
tives and meet Environmental, Social, and Governance (ESG) criteria. Embracing cleaner
and more sustainable practices to reduce emissions and waste and conserve resources is
imperative.

B Regulatory compliance: Beyond environmental regulations, the industry contends with
a diverse array of regulatory requirements encompassing safety, product quality, and
more. Ensuring compliance across diverse regions and markets introduces intricate com-
plexities.
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Essential tools for
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Sensors, meters, transmitters, controllers, actuators, and more are essential tools for improving production efficiency, reducing waste, min-
imizing environmental impact, enhancing safety, and ensuring compliance with regulations. By continuously monitoring and optimizing
processes, these technologies enable industries to operate more sustainably while also improving their economic performance. They con-

tribute to sustainability in several key areas:

B Energy efficiency

Precise control of equipment and processes
through instrumentation helps optimize
energy consumption, reducing waste and
greenhouse gas emissions. Real-time moni-
toring and control allow operators to iden-
tify and rectify energy inefficiencies
promptly.

B Safety enhancement

Instrumentation and control systems play a
crucial role in maintaining the safety of
industrial operations, preventing accidents,
and reducing the environmental impact of
incidents. Early detection of safety issues
allows for swift responses, minimizing dam-
age and the associated environmental con-
sequences.

B Data analytics and decision support
Digitalization in the process industry means
that advanced data analytics and artificial
intelligence can be integrated into instru-
mentation and control systems to provide
insights for optimizing processes further
and identifying opportunities for sustain-
ability improvements.

B Resource conservation

Process control systems can help minimize
raw material wastage and reduce resource
consumption by ensuring that processes
operate within specified limits. Monitoring
and controlling equipment can extend their
lifespan, reducing the need for frequent
replacements and conserving resources.

Bl Water management

Many process operations are water-inten-
sive, need highly pure water, or produce
gray water that needs to be treated. Precise
control of water usage and treatment pro-

cesses can reduce water wastage and pollu-

tion. Monitoring and control of wastewater
treatment can help ensure compliance with
environmental standards.

B Predictive maintenance

Predictive maintenance, enabled by instru-
mentation and control systems, can help
prevent equipment breakdowns and reduce
unplanned downtime, minimizing resource
wastage and energy consumption, while
also extending the operational life of indus-
trial systems and machinery.

Raising awareness and expertise in process automation is crucial moving forward. A robust
integration of these topics into education and industry training programs at all levels will
empower workers, enabling them to lead sustainability efforts and foster a greener, more

responsible industrial landscape.

Left image: An overview of the Blue World approach from Festo

B Product quality and yield improvement
Process control ensures consistent product
quality, reducing the likelihood of producing
defective or substandard products that may
lead to waste. Optimization of processes
can increase product yield, reducing the
need for additional resources and energy to
produce the same quantity of output.

B Regulatory compliance

Instrumentation and control systems help
industries meet regulatory requirements
related to environmental standards, emis-
sions, and safety, avoiding fines and reputa-
tional damage, and minimizing companies’
environmental footprint. Continuous moni-
toring can detect and address leaks or emis-
sions anomalies quickly. Process control
systems can also optimize dosing and usage
of chemicals.

A significant contribution

Process industries play an integral role
in sustainability efforts, both through
the products they produce and the
technologies and operations they
employ to reduce environmental
impacts. Examples include hydrogen
production, battery manufacturing,
renewable energy generation, biofuels,
water treatment, waste-to-energy,
recycling, and more.
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Understanding

Distributed cont\

A DCS for training purposes
First-hand experience with a DCS is
key for thorough understanding.
How to provide such experimenta-
tion opportunities?

Discover our DCS demonstrator:

- Page 90
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Distributed Control Systems (DCS) are computer-based systems that enable real-time management and automation of processes. They con-
sist of interconnected controllers, input/output devices, and operator stations, offering centralized control. From enhancing safety and effi-
ciency, reducing waste, to enabling data-driven decision-making and integration with emerging technologies like the Industrial Internet of
Things (lloT), DCS systems are a critical tool for companies seeking to remain competitive and sustainable.

New skills requirements

Working with DCS requires a new set of
skills that go beyond the traditional
mechanical or electrical skills. These skills
include computer literacy, knowledge of
programming languages, data analysis, net-
working, cybersecurity, and a deeper under-
standing of process automation. Workers
must be able to work with computers, soft-
ware, and networks, and be able to diag-
nose and troubleshoot complex issues. In
addition to these technical skills, workers
using DCS must also have strong prob-
lem-solving and critical thinking abilities to
make quick and accurate decisions in the
event of a failure or emergency. Good com-
munication skills enable effective collabora-
tion with other departments for efficient
operation.

Relevant for many occupations

DCS knowledge is becoming a necessary
skill for all process industry workers. Pro-
cess operators and technicians need a basic
understanding of DCS software, alarm man-
agement, and control strategies for monitor-
ing and controlling industrial processes, and
for adjusting process variables as needed.
Instrumentation and control technicians
install, configure, and maintain DCS equip-
ment and systems. They need in-depth
knowledge of DCS hardware and software,
as well as strong troubleshooting skills.
Engineers and system integrators design
and optimize industrial processes using
DCS, thus requiring advanced knowledge of
DCS software, control strategies, and data
analysis to ensure processes run efficiently
and meet performance objectives.

A well-rounded foundation

In an introductory course, the emphasis
should be on building a solid knowledge
base and practical skills to understand DCS
and their applications. Here is a non-ex-
haustive list of foundational learning out-
comes:

e Understand the concept of a DCS and its
role in industrial process control.

e Explain the architecture and core compo-
nents of a DCS.

¢ Navigate a DCS software program and
know its basic functions.

e Define the concept of control loops.

e Understand PID control in DCS.

e Configure and tune controllers to monitor
and adjust process variables using DCS.

e Create simple control strategies for pro-
cesses using DCS software.

e Understand alarms and how to manage
them effectively.

e Diagnose and troubleshoot common
issues in DCS systems.

e Apply safety practices to prevent
accidents and protect personnel.

e Interpret process data and create trends,
charts, and graphics.

e Use DCS tools to improve process effi-
ciency, reduce energy consumption, and
minimize waste.

e Explore communication protocols.

e Know relevant industry standards and
guidelines related to DCS.

e Use condition monitoring techniques and
data analytics for predictive mainte-
nance.

e Explore methods and protocols for inte-
grating IloT devices and sensors.

¢ Implement strategies for asset lifecycle
management, tracking, and monitoring.

Other outcomes can be added, such as
understanding how DCS can contribute to
sustainability goals, or be aware of best
practices for cybersecurity, including secu-
rity protocols, risk management, and more.
With a right balance between theory and
practice, students will be well prepared for
the workplace.

SCADA systems centrally monitor,

ERP Enterprise level
control, and acquire data in large-scale
industrial processes. DCS and SCADA

MES Management level systems collaborate, with DCS managing
local control tasks while SCADA provides
supervisory functions. DCS systems

HMI, SCADA, DCS Supervisory level typically include built-in HMIs, but they
can also integrate with standalone HMI
software for enhanced visualization and
PLC, PID controllers Control level control.
Sensors, actuators, equipment Field level
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Training shifts in the age of

lloT devices

The growing importance of intelligent field devices marks a turning point in the process industry: streamlined processes, informed data-
driven decisions, improved efficiency and safety, and reduced operational disruption. This underscores the need for parallel investment in
improving workforce skills to take full advantage of the benefits of smart and Industrial Internet of Things (IloT) and smart field devices.
How to address this new topic in training programs? We turned to our process automation specialists for insights.

What’s the main difference between loT and analog or basic electronic field devices?
The difference lies in their connectivity, communication, and the advanced features they
provide, aligning with the latest advancements in industrial automation and Industry 4.0.

Overview of the technological progression of industrial devices:

Functionality

Communication

Data processing

Traditional devices

Basic instruments that perform
specific measurement or control
functions. They typically provide
analog signals, such as 4-20 mA
signals.

Limited communication capabili-
ties. They may use simple proto-

cols for basic two-way communica-

tion.

Minimal or no data processing
capabilities. They usually trans-
mit raw data to a central control
system for processing and deci-
sion-making.

Smart devices

They come with more advanced
features beyond basic measure-
ment and control. They often have
built-in microprocessors, enabling
them to perform local data pro-
cessing and make decisions.

Enhanced communication capabil-

ities. Smart devices can communi-
cate digitally using protocols like
FOUNDATION Fieldbus, PROFIBUS
PA, HART, PROFINET, or EtherNet/
IP, allowing for more efficient data
exchange and diagnostics.

Some level of data processing
capabilities. They can perform
local calculations and transmit
processed information to the con-
trol system and provide diagnos-
tic information.

lloT devices

Part of the broader trend of Indus-
try 4.0, where devices are highly
interconnected and capable of
sharing and utilizing data in real-
time. They often have advanced
sensors and may support multiple
functionalities.

Designed for seamless connectiv-
ity to the Internet and other
devices. They use standard Inter-
net protocols, such as MQTT or
CoAP, for communication with
other loT devices and cloud plat-
forms.

Significant data processing and
asset management capabilities.
They can analyze data locally,
make complex decisions, and
send relevant information to the
central control system or cloud
platforms.

M16 Process automation |
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What new skills are required to effectively work with smart and loT devices?

Given their characteristics, advanced devices require a broader skill set that encompasses IT
and analytical skills. In practical terms, workers should demonstrate proficiency in digital
communication protocols and the utilization of software tools for configuration, monitoring,
control, and troubleshooting. Additionally, they must address potential security risks, inter-
pret maintenance alerts, and utilize data to optimize reliability, particularly with predictive
maintenance features.

Is it worth upgrading the training equipment in technical schools with lloT devices?
Absolutely, it is a strategic move with several benefits. Students will encounter these
advanced technologies in the workplace, making the training environment more reflective of
real-world scenarios. Starting small, such as replacing one or two traditional transmitters in
a process loop with smart ones, provides a manageable entry point. Taking small initial
steps allows teachers and instructors to become familiar with the technologies and progres-
sively update course content.

Are there “user-friendly” technologies for teachers and learners?

Yes, there are user-friendly technologies and straightforward introduction setups. Take
[0-Link, for instance, known for its simplicity in industrial automation. Teachers can opt for
|0-Link ready sensors, which are simpler than transmitters. Choose a sensor for flow, level,
temperature, or pressure, and install it in the process loop on the lab training equipment,
along with an 10-Link master module. Then download free configuration software like
PACTware. Students can integrate and configure the sensor into the communication net-
work. Another uncomplicated option is to replace a transmitter with an equivalent one
equipped with Bluetooth connectivity and use a free app for remote configuration, diagno-
sis, and maintenance.

What should companies do to upskill their existing workforce?

Our top recommendation is to familiarize workers with upcoming technologies and devices
well in advance of their implementation. Offering hands-on training opportunities before-
hand allows workers to experiment, make mistakes, and learn in a controlled environment,
away from production systems. This was the approach adopted by one of our mining clients,
who purchased one of our industrial process control learning systems and asked us to inte-
grate specific loT devices that would soon be implemented into their operations.

What learning solutions can be
used to introduce the industrial
internet of things?

e |oT Kit for MPS PA systems
- Page 11
¢ New components for the industrial
process learning systems
- Page 73
® Smart sensors TP 1312
- Page 118
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Digitalization \

4.0

What is Water 4.0?

Water 1.0 through 4.0 are conceptual
frameworks used to delineate the historical
and evolving paradigms within water man-
agement. These frameworks were initially
articulated by David Sedlak, a professor of
environmental engineering at the University
4.0: The Past, Present, and Future of the
World’s Most Vital Resource,” first pub-
lished in 2014.

Water 1.0: The earliest and most basic form of water management focused on collecting,
storing, and distributing water for fundamental human needs, such as drinking and sani-
tation, with limited water treatment.

Water 2.0: With a focus on delivering safe and clean water to growing urban populations,
this phase marks a significant advancement in water management with centralized, mod-
ern water treatment facilities.

Water 3.0: This phase introduced concepts like wastewater treatment and recycling to
preserve aquatic ecosystems and minimize the environmental impact of water use.
Water 4.0: Echoing the concept of Industry 4.0, cyber-physical systems enable the net-
working of virtual and real water systems and users (agriculture, industry, and house-
holds) in a sustainable, efficient, and responsive water infrastructure through the seam-
less integration of digitalization, automation, and smart technologies.

Process automation | Learning solutions for education and training



Magazine >

Digitalization serves as a powerful modernization driver for water and wastewater operations, revolutionizing traditional approaches to
water management and treatment. In this context, digitalization involves integrating advanced technologies, data-driven strategies, and
automation to enhance efficiency, sustainability, and overall effectiveness. The success of digitalization depends on qualified workers capa-
ble of optimizing and managing water resources diligently. Therefore, education and training in process automation play a key role.

Characteristics of modern water
operations

e Real-time monitoring of water systems,
facilitated by the deployment of sensors
and monitoring devices, allows operators
to receive instant updates on water qual-
ity, pressure, and distribution. This capa-
bility enhances proactive decision-mak-
ing and enables a rapid response to
emerging issues.

Automated control systems optimize var-
ious water treatment and distribution
processes, overseeing tasks such as
automated chemical dosing, pump con-
trol, and valve adjustments, ensuring
precise and efficient operations while
minimizing the need for manual interven-
tion.

The analysis of data generated by sen-
sors and monitoring systems provides
valuable insights into performance
trends, empowering operators to make
data-driven, informed decisions regard-
ing resource allocation, maintenance
scheduling, and overall system optimiza-
tion.

Continuous monitoring of equipment
health and performance facilitates pre-
dictive maintenance, reducing downtime
and enhancing operational efficiency.
Modern water operations integrate tech-
nologies like loT devices and communica-
tion networks. This interconnected and
smart infrastructure enables efficient
asset management, allowing for remote
monitoring and management of equip-
ment and infrastructure components.

e Many pumping, heating, and cooling sys-
tems and equipment are energy-inten-
sive. Aeration stands out as the most
energy-consuming process, as it facili-
tates the growth and activity of aerobic
bacteria responsible for digesting organic
matter in wastewater. Digitalization con-
tributes to energy optimization in water
operations by enabling the intelligent
control of such equipment, thereby
reducing energy consumption and opera-
tional costs. Additionally, integrating
on-site renewable energy production
helps offset energy costs and reduces the
carbon footprint.

e Water utilities can implement more sus-
tainable practices, including optimizing
chemical usage, minimizing water wast-
age, and adopting energy-efficient tech-
nologies. These efforts align with
broader environmental conservation
goals.

Impacts on occupations

Digitalization significantly impacts various
occupations within the water industry. Plant
operators utilize digital tools to adjust
chemical dosages, monitor equipment per-
formance, and respond promptly to alarms
and alerts. Automation engineers are
responsible for programming and maintain-
ing PLCs and SCADA systems, optimizing
processes in treatment plants and distribu-
tion networks. Remote monitoring and con-
trol technicians oversee operations and
address issues from a centralized location.
Digital, real-time instruments and auto-

mated sampling systems have revolution-
ized water quality analysis and chemistry.
Maintenance technicians employ digital
tools for predictive maintenance. Data ana-
lysts process and interpret data collected
from sensors and systems to make informed
decisions concerning water quality, distribu-
tion, and treatment. Digitalization has also
heightened the demand for cybersecurity
specialists.

New skill requirements

To prepare for their evolving roles, both cur-
rent and future workers must enhance their
digital literacy to properly use digital tools
and understand how data is collected, pro-
cessed, and utilized. Knowledge of pro-
gramming languages and automation sys-
tems is essential to design and implement
automated control solutions for water treat-
ment processes. Proficiency in data analyt-
ics is critical to extract meaningful insights
from vast datasets and optimize water treat-
ment processes.

A strong environmental awareness and
understanding of environmental impact and
conservation practices in water manage-
ment are imperative. Additionally, workers
need problem-solving skills and the ability
to adapt to rapidly changing technology and
environmental conditions. Given the com-
plexity and interconnectivity of systems,
workers should be prepared to collaborate
within multidisciplinary teams.
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Optimization of the

Water-energy nexus

When delving into water management within industrial operations, it is essential to recognize the inseparable connection with energy.
Addressing the so-called “water-energy nexus” in technical education helps to prepare students to be conscientious, adaptable, and inno-
vative professionals who can contribute to sustainable and responsible technological advancements.

Water for energy, energy for water

The intricate interplay between energy and
water forms a multifaceted relationship that
underscores the interdependence of these
two critical resources. Energy choices
impact water resource quality and availabil-
ity, and vice versa.

Energy production relies heavily on water
resources, as various methods such as
hydropower, nuclear, and thermal power
generation require substantial water inputs.

Conversely, water treatment and distribu-
tion necessitate significant energy inputs.
This intricate nexus becomes even more
pronounced in the face of climate change,
as altered precipitation patterns and rising

o2
o’
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>
.
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temperatures impact both water availability
and energy demand. Striking a delicate bal-
ance between these two vital elements is
imperative for sustainable development and
social acceptability.

Renewable energy availability

There is growing interest in integrating
renewable energy sources into water tech
operations to reduce reliance on fossil fuels
and decrease greenhouse gas emissions.
Solar, wind, and hydroelectric power can be
used to power water treatment and distribu-
tion facilities, making them more sustain-
able and resilient.

However, decarbonizing electricity genera-
tion with renewables presents the challenge
of energy storage during periods of low
wind and sunlight. A solution involves utiliz-
ing surplus renewable electricity to pump
water into reservoirs, enabling indirect
energy storage through a smart grid. Stu-
dents should be empowered or sensitized
directly at school to identify these intercon-
nections and develop innovative solutions.

The EDS Water Management helps to
explore the water-energy nexus.
- Page 44




Cross-disciplinary skills

To optimize the energy-water nexus, indi-
viduals need a diverse set of skills span-
ning technical knowledge, analytical prow-
ess, interdisciplinary understanding,
environmental awareness, policy and regu-
latory insight, effective communication,
collaboration, project management profi-
ciency, innovation, adaptability, and sys-
tem thinking.

Optimization tools

Instrumentation and process control, in
conjunction with automation technologies,
plays a vital role in improving the efficiency
of the energy-water relationship in indus-
trial operations. Various instruments and
control systems are used to monitor and
manage water and energy consumption
efficiently:

M Differential pressure meters, electro-
magnetic flow meters, ultrasonic flow
meters measure the rate of water flow in
pipes or channels. They monitor water con-
sumption, detect leaks, and optimize water
usage in processes.

M Piezoelectric, strain gauge, and capaci-
tance pressure sensors measure the pres-
sure of fluids in pipes or vessels. They opti-
mize pump efficiency, detect leaks, and
ensure proper pressure in water distribution
systems.

B Ultrasonic level sensors, radar level sen-
sors, float level sensors measure the level of
liquids in tanks or containers. They control
water levels, prevent overflow, and manage
storage in water treatment facilities.

B Thermocouples, resistance temperature
detectors (RTDs), infrared temperature sen-
sors measure the temperature of water or
other fluids. They optimize energy con-
sumption in heating and cooling processes,
monitor water quality.

B Analytical instruments (pH/conductivity/
turbidity/dissolved oxygen meters) measure
and analyze the composition of water and
wastewater. They monitor water quality and
ensure compliance with regulatory stan-
dards.

B Programmable logic controllers (PLCs)
control and automate various processes
based on programmed logic. They are key to
sequence control, data acquisition, and pro-
cess automation in water and energy man-
agement.

-
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B Supervisory control and data acquisition
(SCADA) Systems and distributed control
systems (DCS) monitor, control, and gather
data from industrial processes. Cloud data
offer centralized control of water treatment
plants, energy management, remote moni-
toring, and transparent communication with
stakeholders.

B Variable frequency drives (VFDs) control
the speed and power consumption of elec-
tric motors to optimize pump and fan opera-
tions, and overall energy efficiency.

B Smart sensors and loT devices provide
real-time data and enable communication
between devices, enabling continuous mon-
itoring, predictive maintenance, and data-
driven decision-making.

B Energy management systems monitor
and manage energy consumption in indus-
trial processes to identify energy-saving
opportunities and track energy usage pat-
terns.

The mastery of these technologies enables
real-time monitoring, control, and optimiza-
tion of processes, contributing to increased
efficiency, reduced resource consumption,
and overall sustainability in industrial oper-
ations.
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Instrumentation and control for

Battery manufacturing

Battery manufacturing plants are mushrooming to support the acceleration of electric mobility and the expansion of renewable energy stor-
age options. What characterizes battery manufacturing facilities? What skills are required? How can students be prepared to onboard the
industry and how to enhance workers’ productivity? What is the contribution of process automation to operations? Let’s find out.

Advanced manufacturing skills

Battery manufacturing plants are modern,
high-volume facilities that seamlessly inte-
grate factory and process automation. Auto-
mation ensures precision, uniformity, and
stability, meeting stringent safety and per-
formance requirements. However, the intro-
duction of innovative technologies impacts
skills requirements, leading to skills deficits
among workers.

To thrive in an Industry 4.0 environment,
workers need a broader range of skills,
including digital literacy, troubleshooting,
critical thinking, communication, collabora-
tion, and creativity. Lifelong learning skills
are also essential due to rapid changes in
the industry. Therefore, teachers and indus-
try training managers must invest in adapt-
ing or creating training programs aligned
with industrial skills requirements.

Process technology: a key expertise area
The battery industry’s value chain spans
from raw material extraction to battery cell
assembly, distribution, integration, services,
recycling, and research. Process technology
integration ensures efficiency and quality
throughout. Skilled production workers
require expertise in process technology and
automation for safety and productivity in
manufacturing.

To prepare skilled workers in process auto-
mation, a comprehensive training program
covering flow, level, pressure, temperature,
pH, and conductivity processes, as well as
industrial control technologies like PLCs,
SCADA, and DCS, is essential. This program
should also include specific knowledge of
battery processes and technologies.

Learning solutions for battery and
electric vehicle production

We can assist schools and indus-
trial companies in developing com-
prehensive learning environments
and training programs to build
skills that help onboard new hires
and enhance expertise of current
employees.

- Click here or scan the code:
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Essential battery fundamentals
Technical workers require a solid under-
standing of fundamental battery principles
to effectively contribute to the production
process. Here are a few important areas of
battery fundamental knowledge:
e Battery chemistry (lithium-ion, lead-acid,
nickel-metal hydride...) and materials
(including electrodes, electrolytes, and
separators).
Battery design principles (including cell
arrangement, electrode configurations,
and packaging considerations) and struc-
tural components of batteries and their
functions (such as current collectors, ter-
minals, and casing materials).
Electrochemical processes (charge/dis-
charge reactions, ion migration, and elec-
tron flow) and electrochemical parame-
ters (voltage, current, capacity, and
energy density).
Battery testing methods and characteri-
zation techniques, including performance
metrics such as capacity, voltage, cycle
life, and impedance.
Safety protocols and hazard awareness
(flammability, toxicity, and chemical reac-
tivity).
Quality control measures and standards
(ISO quality management systems,
industry-specific regulations, and prod-
uct certification requirements).
e Batch processing techniques, production
workflows, and optimization strategies.


http://festo.com/greenskills
https://www.festo.com/us/en/e/technical-education/educational-concepts/highlights/green-skills/electric-vehicle-and-battery-manufacturing-id_1638466/
https://www.festo.com/us/en/e/technical-education/educational-concepts/highlights/green-skills/electric-vehicle-and-battery-manufacturing-id_1638466/
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Process Description Controlled variables Field devices
Blending materials to form a uni- | Mixing speed, temperature, vis- Speed, torque, and temperature
Mixing form mixture, including slurry cosity, concentration of materials | sensors, viscosity meters, con-
production. centration analyzers
QQ Applying a thin layer of slurry Coating thickness and uniformity, | Thickness gauges, temperature
ﬁ Coating onto current collectors to create | temperature, solvent concentra- | sensors, gas analyzers
battery electrodes. tion
Removing solvents from coated Temperature, humidity, residual | Temperature and humidity sen-
L o Drying electrodes to enhance structure solvent concentration sors, gas analyzers, heaters and
= and prevent defects. fans
Compressing, shaping coated Thickness of coated materials, Thickness gauges, density
© © Calendering electrodes to improve density density of materials, temperature | meters, temperature sensors
®® 4 ¢ and mechanical properties.
T-=3TP Injecting electrolyte into battery | Electrolyte volume, seal integrity, | Level sensors, leak detection
m[’] Filling cells for proper volume and con- | electrolyte concentration systems, electrolyte analyzers
centration.
_1;1 Allowing batteries to stabilize Rest time, temperature, self-dis- | Timers, temperature sensors,
[]
Aging and activate for optimal perfor- charge rate self-discharge measurement
mance. devices
i 2 Removing gases enhances Gas concentration, temperature, | Gas analyzers, temperature and
Degassing battery safety and longevity. pressure pressure sensors
Evaluating capacity, voltage, Capacity degradation, thermal Battery testers, voltage and
Testing resistance, and safety character- | stability, voltage drop, internal internal resistance meters,

istics.

resistance

safety testing equipment
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Typical battery production process

Yy
<

Raw material distribu-
tion

Mixing

Coating

4 33

Notching

0/0

Drying

O) ©

Calendering

L 00

Vacuum drying

Slitting
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Cylindrical cell

Stacked cell

]

Wound cell

Tab welding

Tab assembly




Cylindrical winding

Tab welding

Canning

Cylindrical cell

-

Stacked cell

[

Prismatic cell
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1

Cylindrical cell filling

Pouch cell filling

Prismatic cell filling

Aging

Degassing

EOL testing
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Module assembly

Pack assembly
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Technical training for the mining
and metals workforce

Explore our learning solutions that
prepare operators and technicians
for the mining industry.

Download our brochure.

- Click here or scan the code:
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With the increasing demand for technology minerals essential for various applications in renewable energy, electric vehicles, electronics,
and telecommunications, the mining industry once again holds a pivotal position in modern society. Industrial mining operations heavily
rely on process technology to optimize extraction processes, improve efficiency, ensure safety standards, and minimize environmental

impact.

Process automation enhances safety by
minimizing human exposure to hazardous
conditions, improves efficiency by stream-
lining workflows and reducing downtime,
and boosts productivity by maximizing
resource utilization. Moreover, process
automation facilitates real-time monitoring
and control of critical parameters, ensuring
optimal operation of equipment and pro-
cesses. Additionally, automation contributes
to environmental sustainability.

The processing of tech minerals differs sig-
nificantly from that of traditional minerals,
primarily due to their unique properties and
characteristics and the specific require-
ments of modern technological applica-
tions.

Tech minerals often occur in complex ore
bodies containing multiple elements, neces-
sitating specialized extraction and process-
ing techniques such as hydrometallurgy, ion
exchange, and solvent extraction. Moreover,
tech minerals used in high-tech applications
require high levels of purity, leading to addi-
tional purification steps not typically needed
for traditional minerals. Additionally, the
processing of tech minerals may involve
environmentally sensitive processes,
prompting heightened environmental regu-
lations and sustainability considerations
compared to traditional minerals.

Key skills areas for production workers:

B Instrumentation and process control
Managing the efficiency of the wide and
diverse range of mining processes can be
challenging, especially due to the variety of
equipment that often operates using differ-
ent interfaces and formats. Instrumentation
enables real-time equipment monitoring for
numerous mining operation processes
simultaneously, increasing efficiency
through automation, improving quality con-
trol, reducing waste and contamination, and
creating a safe work environment.

B Water technology

Water serves various purposes throughout
the production processes, including
extraction and processing, dust suppres-
sion, cooling, transportation and slurry han-
dling, washing and cleaning, mineral sepa-
ration and concentration, and more. Water
technology relies on automation and control
systems to precisely manage and optimize
water and wastewater treatment processes.

B Renewable energy production

By transitioning to renewable energy
sources, mining companies can reduce their
energy costs, particularly in remote loca-
tions with limited grid access, while mitigat-
ing environmental impacts such as green-
house gas emissions and pollution.

M Industrial trades

Industrial trade skills, particularly in
machine mechanics and industrial pumps
maintenance, are vital to ensure machinery
and equipment reliability, minimize down-
time, and optimize productivity.
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Typical mining processes

Mining

With deep mining or open-pit mining, the
rock is drilled and blasted and then trans-
ported or conveyed to the surface.

Crushing

e Breaker
A breaker station crushes the rock, often
to rock dust.

e Ball mills
The wet milling of minerals like copper
ore crushes the material.

e Screening plant
Screening separates granulated ore
material into different grades based on
particle size.

° Jigger
The separating machine has a deep tank
in which water is used to separate out
the materials since they have a specific
weight that is different to the gangue.

e Hydrocyclone
Cyclones are one of the most frequently
used plant components for separating
solid particles from the liquid flows.

Process automation | Learning solutions for education and training

Processing and extraction
e Flotation
Froth flotation selectively separates high-
value, hydrophobic minerals from hydro-
philic waste product. In its simplest form,
the minerals are skimmed from the sur-
face of a “slurry” of specific chemicals,
water and air bubbles.
Leaching
This is the process by which precious
metals, copper and other compounds are
extracted from ores. Because of the
chemical reactions, certain materials are
absorbed and then separated again from
other earth materials.
® Precipitation
A precipitating agent is added to a batch
of metal-containing solution, causing the
target metal ions to form insoluble pre-
cipitates, which can be separated by fil-
tration or sedimentation.
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e Smelting

The process involves feeding a batch of
ore or concentrate into a furnace or
smelter, along with fluxes and reducing
agents, and heating it to high tempera-
tures to separate the metal from the
gangue materials. The molten metal is
then tapped off and further refined.
Electrorefining/Electrowinning

In electrorefining, a batch of impure
metal is used as the anode in an electro-
lytic cell, where it is dissolved and depos-
ited onto a cathode, resulting in purified
metal. In batch electrowinning, metal
jons in solution are reduced and depos-
ited onto an electrode to recover the
metal in pure form.

Thickener and filtration

e Thickener
The froth concentrate from the flotation
cells is pumped to the concentrate thick-
ener. The gravitational force causes the
particles to form a thick slurry, which
contains most of the solids. The overflow
consists of liquids and caustic solution.

e Filtration
Filter presses are used to dewater the

concentrate and waste material. The min-

erals that are extracted from the sludge
are processed further in follow-up pro-
cesses and the water used is returned to
the process.

Onward transport

The finished mineral concentrate is trans-
ported to primary production plants like
smelting works or refineries. In fully inte-
grated plants, the internal transport is han-
dled by conveyors.
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Green hydrogen production is a burgeoning topic, yet still unfamiliar to many. As a technical education teacher specializing in process auto-
mation, instrumentation, and process control, it is crucial to grasp green hydrogen technology’s growing significance in sustainable energy
systems. Let’s delve into a few fundamental aspects.

Numerous uses

Green hydrogen is primarily utilized as a
clean energy source for transportation,
industry, and power generation. Itis a
renewable alternative to fossil fuels, helping
to reduce greenhouse gas emissions and
mitigate climate change. It can also be used
for energy storage and grid balancing, con-
tributing to the integration of renewable
energy sources. It also holds potential for
applications in sectors requiring high-tem-
perature heat.

The colors of hydrogen

e Grey hydrogen is produced from fossil
fuels, usually through a process called
steam methane reforming (SMR): meth-
ane is reacted with steam at high tem-
peratures to produce hydrogen and car-
bon monoxide. It is the most common
form of hydrogen produced today but is
associated with significant greenhouse
gas emissions.

Blue hydrogen is also produced from nat-
ural gas, but with the additional step of
carbon capture and storage (CCS) to miti-
gate greenhouse gas emissions.
Turquoise hydrogen is produced using
methane pyrolysis, a process that
involves breaking down methane into
hydrogen and solid carbon without pro-
ducing CO2 emissions.

Green hydrogen is produced through the
electrolysis of water using renewable
energy sources. Electrolysis splits water
molecules into hydrogen and oxygen,
with the hydrogen collected as a clean
fuel source. Its production is entirely
emissions-free.

Green ammonia

Ammonia is a versatile compound primarily
used in the production of fertilizers, but also
in industrial processes, chemical synthesis,
and more. Green ammonia is produced
using green hydrogen as a primary feed-
stock. This is typically achieved through the
Haber- Bosch process, where hydrogen is
combined with nitrogen extracted from the
air or from nitrogen-rich sources like biogas
or wastewater treatment plants.

Electrolysis technologies

Electrolysis is a fundamental process for
green hydrogen production. There are cur-
rently three main technologies:

e Alkaline electrolysis: Uses alkaline elec-
trolyte solution (e.g., KOH or NaOH) to
split water into hydrogen and oxygen
using direct current. Commercially avail-
able for decades, known for reliability
and cost-effectiveness. Operates at
higher temperatures and pressures,
impacting energy efficiency and requiring
additional heat management.

PEM electrolysis: Utilizes solid polymer
electrolyte membrane (e.g., Nafion) to
split water into hydrogen and oxygen
with an electric current. Offers high effi-
ciency, fast response times, and lower
operating temperatures and pressures.
Solid Oxide Electrolysis Cells (SOECs):
Operate at high temperatures (700-
900°C) using a solid ceramic electrolyte
to split water vapor into hydrogen and
oxygen. Offers high efficiency and poten-
tial for co-electrolysis of steam and car-
bon dioxide.

Left image: An overview of the green hydrogen value chain

Water-intensive process

While electrolysis relies on water as a feed-
stock, actual water usage varies based on
several factors. Efficiency in electrolysis
technology plays a significant role. Water
usage is influenced by the purity of the
hydrogen output, as additional water may
be needed for purification to meet specific
quality standards. The source of water uti-
lized also affects consumption, with fresh-
water sources posing environmental con-
cerns compared to alternative sources like
seawater or wastewater.

Instrumentation for hydrogen production
Instrumentation measures and monitors key
process variables and ensuring operational
efficiency and safety:

e Pressure transmitters for various compo-
nents of production system, flow meters
(for gases and liquids), and sensors for
monitoring electrolyte pH, temperature,
pressure, gas purity, and levels.

Various electrical instruments, including
voltmeters, ammeters, and power
meters, measure electrical parameters
such as voltage, current, power con-
sumption, and electrical efficiency within
electrolysis systems.

Safety instruments such as gas detec-
tors, flame sensors, and pressure relief
valves detect and mitigate potential
safety hazards, including gas leaks, com-
bustion risks, and overpressure situa-
tions.

Hydrogen production provides interdisci-
plinary insights into energy, sustainability,
technology, economics, and policy.
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Biologization

Bioreactors

Biologization harnesses the potential of biological processes and materials. As this trend continues to gain momentum, bioreactors are
emerging as crucial enabling technologies in the process industry. They serve as essential tools for cultivating, controlling, and optimizing
biological processes at a commercial and industrial scale.

New knowledge and skills requirements
The introduction of these specialized chemi-
cal reactors necessitates process operators,
technicians, and engineers to acquire a
range of specialized competencies. These
encompass an understanding of biology and
microbiology, proficiency in aseptic tech-
niques to ensure sterility, familiarity with
bioreactor-specific instrumentation and con-
trol systems, knowledge of bioprocess engi-
neering principles, and the ability to analyze
and interpret data using analytical tech-
niques.

Increased complexity

Standard reactors typically employ simpler
control systems primarily geared toward
ensuring the safety and basic stability of
chemical reactions. In contrast, automation
and control systems in bioreactors are nota-
bly more sophisticated and customized to
meet the unique demands of biological pro-
cesses. These systems prioritize the mainte-
nance of precision and stability, with a
strong emphasis on optimizing productivity
through the application of advanced control
strategies and data-driven decision-making.

Process automation |

Typical field devices in bioreactors
Various sensors and measurement devices
monitor key parameters to ensure the
proper functioning of the bioreactor and
maintaining optimal conditions for the bio-
reaction.

e Temperature sensors measure and main-
tain the temperature of the culture
medium and provide feedback to the
control system.

pH sensors continuously monitor the

acidity or alkalinity of the culture

medium, which can have a significant
impact on cell growth and product forma-
tion.

Dissolved oxygen sensors measure the

concentration of oxygen dissolved in the

culture medium to ensure an adequate
oxygen supply.

e Pressure sensors ensure that the vessel

operates within safe pressure limits and

detect pressure fluctuations.

Level sensors monitor the liquid level in

the bioreactor to ensure that the culture

medium remains at the desired volume
and prevent overflow or dry-out.

e Biomass sensors measure the density or
concentration of cells or microorganisms
in the culture.

e (Gas sensors monitor the concentration of
gases like oxygen, carbon dioxide, and
other gases in the headspace or exhaust.

Learning solutions for education and training

e Conductivity sensors measure the electri-
cal conductivity of the culture medium,
which can be related to the concentration
of ions and solutes in the medium.

e Turbidity sensors measure the cloudiness
or turbidity of the culture medium, which
can indicate cell density or the presence
of particles.

* Redox potential (ORP) sensors measure
the oxidation-reduction potential of the
culture medium, an important parameter
for some types of microbial processes.

e Flow meters measure the flow rate of
gases or liquids entering or exiting the
bioreactor. They are important for con-
trolling nutrient addition and waste
removal.

Essential input to the control systems
Data is collected and processed by a data
acquisition and control system (PLC, SCADA,
DCS, or other) that allows workers to set
and adjust parameters, receive real-time
data, and make automated decisions to
maintain optimal conditions, and trouble-
shoot any issues that may arise during the
processes.



Cultivation of biomass on an industrial
scale

Climate and resource protection are two of
the great challenges of our time. How can
we extract CO2 from the atmosphere and
actively contribute to climate protection?
How can we reduce our material consump-
tion, recycle more materials and at the same
time access alternative raw materials?

The cell as a factory

Living cells are the smallest factories in the
world. Algae’s chloroplast cells photosyn-
thesize to convert sunlight, carbon dioxide
and water into oxygen and chemical energy
sources — or valuable organic matter.

CO2 collection:
binding CO2 from the air
sensors and Al

Analysis: monitoring
cells using quantum

Automation optimizes growth conditions
With automation technology, biomass can
be cultivated in a closed cycle in a highly
efficient, resource-saving way and on a large
scale. Everything that we currently produce
from crude oil creating immense CO2 emis-
sions can also be obtained sustainably from
algae. They are small planet protectors
because they absorb ten times more CO2
than land plants. This value can be
increased by a factor of ten through auto-
mated cultivation in bioreactors. The bio-
mass obtained can be used in the chemical,
food or pharmaceutical industries.

Cultivation: controlled
growth through automation

I | | I

Harverst: harversting the
algae using a centrifuge
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Curious to learn more?

Read more about the PhotoBionicCell
and the BionicCellFactory on the Bion-
ics Learning Network web page.

- Click here or scan the code:

Enzymatic transformation:
extraction and further processing
of cell components
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The key to progress
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Concept for every challenge - =y

Com PIEte solutions from "
planning to installation
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Customized solutions from a single source

Every training facility has different require-
ments in terms of budget, space, perfor-
mance level, and technology orientation.

While these needs may differ, they share a
common goal: to deliver exceptional train-
ing experiences for learners, whether they
are students or working professionals.

Are you looking to enhance existing training
programs or create new ones related to pro-
cess automation? Are you interested in digi-
talization and hands-on experimentation?
Do you require new pedagogical resources
aligned with industry requirements?

For over 60 years, Festo Didactic has been
addressing the inquiries of customers
worldwide and developing tailor-made solu-
tions for every challenge. =

You receive a coherent and future-proof con-
cept from a single source. And learners
receive the exact technical qualifications
currently in demand in the job market.

[ 4

-
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Overview of our

Learning solutions
in process automation

From basic to advanced topics

Our learning systems are specifically
designed for training purposes. They
expose learners to the techniques, sys- /
tems, and components they will =
encounter in the workplace, thereby

offering realistic training opportunities. EduKit PA MPS PA Compact Workstation
Small, expandable project kit Four process loops with a fixed
Learners can experiment in a safe envi- that introduces the basics of layout enable the study of
ronment and make mistakes without process technology and open- closed-loop control of level,
facing consequences on live produc- and closed-loop control. Ideal flow, pressure, and tempera-
tion systems. for STEM education and begin- ture. Ideal to grasp the funda-
ners in process automation. mentals of process automation
- Page 4 and instrumentation.
- Page 8

EDS Water Management MPS PA 204

Modular training system that represents the core processes of a Four typical industrial process automation applications, combined
water and wastewater treatment plant in the form of a water cycle, in one system. Teach the fundamentals of filtration, mixing, reactor,
from source to wastewater treatment plant and back again. and bottling processes, just like in the industry. Each station is

- Page 44 available separately. > Page 26
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Process Control Learning
System*

Compact system for flexible cir-
cuit assembly to study measure-
ment and control of pressure,
flow, level, temperature, pH,
and various process control
techniques. Faultable compo-
nents for troubleshooting exer-
cises. > Page 28

=
A=
=
)
”f‘l‘
©

PlantPAx DCS Demonstrator*
Practical training on instruments
that control or monitor tempera-
ture, pressure, flow, and level
process variables. - Page 90
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Industrial Process Learning Systems*
Real-world, large-scale industrial process loops in a space-efficient
work environment. Ideal for studying basic to advanced measure-

ment and control of pressure, flow, level, temperature, pH, conduc-

tivity, and air flow and pressure. Fully customizable, faultable com-
ponents, extensive course program, several lloT options and
industry configurations. - Page 70

Three-Phase Separator

Oil separation fundamentals
taught with a realistic system
that builds skills in operation,
troubleshooting, and mainte-
nance. - Page 92

Note: Systems marked with a * cannot be sold or delivered in countries that require compliance to CE regulations.

Curriculum available

Learning material focusing on
hands-on experimentation is gen-
erally available as multimedia
courses on the digital portal
Festo LX.

Industrial components

Components and technologies
from leading industrial suppliers
are integrated into the training
equipment for a realistic learning
experience.
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Oil and gas training room
Explore our virtual showroom showcas-
ing learning solutions that prepare
workers for the oil and gas and petro-
chemical industries.

Take a virtual tour of the room:

- Click here or scan the code:
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Customized solutions

Design of workshops
and laboratories

Bringing your ideas to life

Our extensive experience and leadership in
the industry enable us to accurately pin-
point your qualification requirements.

We assist you in achieving optimal market
alignment by providing support for your
middle and long-term strategies. Utilizing
the 2D space concept and 3D planning, we
ensure that your laboratory design is both
practical and compelling.

As seasoned automation specialists across
various industries, we excel in transferring
didactic knowledge of technologies.

Equipped with state-of-the-art learning sys-
tems, we offer a comprehensive range of
laboratories catering to almost all technical
professional fields, including:

® Process automation

e Automation technology

® Renewable energy

e Industry 4.0

e Electricity and electronics
e Industrial drive technology
e And more

Take a virtual tour of sample labs:

- Click here or scan the code:

- festo.com/didactic M43


https://www.festo.com/us/en/e/technical-education/educational-concepts/design-of-learning-environments-id_31379/
https://www.festo.com/us/en/e/technical-education/educational-concepts/design-of-learning-environments-id_31379/
https://www.festo.com/didactic

Magazine > Excellence in technical education

Inspiration

Process technology
learning room

1 Introduce process and control engi-
neering in a user-friendly way with
the EduKit PA - Page 4

2 Familiarize learners with filtering,
mixing, reacting, and bottling processes
with the MPS PA stations

- page 18

3 Stimulate creativity and exchanges in
the multimedia/creativity zone

M44 Process automation | Learning solutions for education and training



Magazine > Excellence in technical education

Reflecting industry trends
in a learning environment

If we examine the trending topics in the
process industry, we observe the
dynamic nature of production plants,
the demand for personalized products,
fluctuating production volumes, the ‘ /
pursuit of maximum availability, and B
the ongoing digitalization of all busi- Limitless possibilities
ness processes.

The above picture depicts the hybrid

This dedicated process technology learning factory laboratory of the FACT

classroom is alleviates the workload of Center in Montevideo, Uruguay. It aims

teachers while empowering students to to enhance employability in the region

cultivate independent learning and by cultivating skills in flexible manufac-

action. turing through industrial and process
automation. Four MPS PA stations are

Through a comprehensive integration linked to the mechatronics modular

of hardware, software, and courseware, production system (MPS) to create a

many facets of process technology are seamless learning factory.

realistically simulated. The learning

systems elucidate the common princi- Learn more about FACT Centers

ples of process technology. - Click here or scan the code:

Key elements such as measurement
and control technology, including filling
levels, flow rates, pressures, and tem-

peratures, hold significant importance.

4 Find digital learning material aligned
to professional requirements on our
portal Festo LX - Page 148

7 Introduce the Internet of Things and a
batch size 1 bottling process with the
loT Kit - Page 11

5 Introduce PLC programming
- Pages 112 -115 and sensor
technology - Page 118

8 Build complete skills in closed-loop
control with the MPS PA Compact Work-
station - Page 14

Extension idea: Introduce water tech-
nology with the EDS Water Management
- Page 44

6 Allow learners to grasp the funda-
mentals of control engineering with the
software FluidLab-PA

- Page 170
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Massachusetts Maritime Academy (MMA)

Instrumentation and controls
for facilities management and
the life sciences industry

The customer
Massachusetts Maritime Academy (MMA) is
a top-ranked university in Buzzards Bay, MA
in the USA. The Academy’s undergraduate
programs prepare students for careers in
the Maritime industry as well as Life Sci-
ences through engineering planning,
design, and installation of technical equip-
ment systems required for power genera-
tion and management. These systems assist
in the distribution of electrical power with
the ability to engage in all facets of energy
engineering.

The fast-growing Life Sciences industry has
a high demand for graduates with technical
problem-solving skills.
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The challenge

MMA’s undergraduate engineering curricu-
lum needed an update. It provided tradi-
tional classroom training in fundamental
instrumentation and operational controls,
however, the Academy’s engineering advi-
sory board — in recognition of emerging
advancements in instrumentation and con-
trol technologies — recognized the need for
modern, state-of-the-art instrumentation
and control laboratory spaces and curricu-
lum.

Read the full story
- Click here or scan the code:

Pictures: Courtesy of Dr. Ashraf Omran
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The solution

Given a referral from AET Labs, a local
reseller and education consultant, MMA
selected Festo Didactic to provide their
cadets with more effective hands-on train-
ing and equip them with the practical skills
needed to work successfully in plant and
facility management - particularly those
supporting the growing Life Sciences indus-
try in the Boston area.

“In consultation with the Academy’s Engi-
neering Advisory board, which includes
industry experts, the Festo equipment was
selected as it allows for precise training and
practice on pressure, flow, level, and tem-
perature process learning systems, while
introducing students to a wide range of
industrial processes that include instru-
ments and control devices such as PLC plus
control logics such as PID and On/Off,”
explained Dr. Ashraf Omran, Associate Pro-
fessor of Facilities Engineering at MMA.

The new learning systems feature process
and instrumentation workstations that
allow instructors to select specific equip-
ment as a function of the training objec-
tives. The energy efficient units allow for
several configurations regarding pressure,
flow, level, and temperature. The learning
systems also include complex control loop
strategies that simulate controlling a level
in a boiler, advanced controls such as cas-
cade and feed-forward loops.

“The new training systems definitely
enhanced our existing Instrumentation and
Operational Controls curriculum. Using
state-of-the-art equipment like Didactic’s
3531 series is ideal to train students in
facilities management and the growing pro-
cess control industry. Modern technolo-
gy-driven facilities require personnel experi-
enced in complex operational controls,
which these learning systems are specifi-
cally designed to provide,” Dr. Omran
added.
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Festo Learning Experience y

The digital portal for individual
learning experiences

Festo LX combines
industry expertise with didactic
know-how to create unique
learning experiences that match
industry requirements.

Festo LX is based on
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> Excellence in technical education

Festo LX combines
digital courses and practical
exercises performed on indus-
try-aligned learning systems for
increased employability.

- Page 148

Find your learning content
Browse our growing collection of ped-
agogical materials designed to sup-
port learning and teaching across a
wide range of technologies and topics.

Create your free account today!

- Click here or scan the code:
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Making winners
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Skills competitions
spark passion for
technical jobs
while celebrating
the innovation and
talent needed to
shape our future.
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Head of Partnership Development Global Education
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WorldSkills ‘
Inspiring future water
technolo
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“Water nurtures life and peace. Our
commitment to WorldSkills is fueled by
the urgent need for smart, skilled indi-
viduals to build, operate, and optimize
water supply and wastewater plants
worldwide.”

Klaus Kronberger, CEO
Adiro Automatisierungstechnik GmbH
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A lot of water has passed under the bridge since the appearance of water technology skills at WorldSkills competitions! Initially introduced
as a demonstration skill in the 2013 Leipzig edition, it made the transition to an official competition in the 2019 Kazan edition, reflecting
the rising importance of water technology specialists to support access to potable water and ensure the sustainability of our scarce water

resources.

Meaningful, invigorating experiences
Young people enrolled in training pro-
grams related water technology are
invited to seize the opportunity offered by
skills competitions, big or small. Competi-
tions enable young people to showcase
their abilities in a competitive setting.
They receive constructive feedback from
industry experts, enhance their under-
standing and refine their skills. Exposure
to real-world challenges contributes to
students’ professional growth and stimu-
lates soft skills development, thus increas-
ing their employability. Not to mention the
excitement, pride, and sense of achieve-
ment of being part of such grand events!

Strong partnerships

A multifaceted competition

This competition unfolds through four dis-
tinct modules: Laboratory, Process Control
and Automation, Maintenance, and Report
Writing. Each module simulates the daily
activities within municipal or industrial
water supply and wastewater treatment
plants. Participants engage in tasks mir-
roring real-world routines, encompassing
daily checks, water quality measurements,
chemical and biological analyses. The
competition also emphasizes process con-
trol parameterization with a focus on trou-
bleshooting, maintenance, and overseeing
equipment such as pumps, valves, and
Sensors.

The WorldSkills Association organizes national and international vocational competitions
since 1950. Thousands of young skilled workers around the world demonstrate their skills
in over 60 vocational occupations year after year. Festo and WorldSkills International have
enjoyed a close partnership since 1991. As a Global Industry Partner (GIP), Festo contrib-

utes the latest technology trends from industry to the competitions in Mechatronics, Indus-
try 4.0, Water Technology and Renewable Energy. Since 2008, WorldSkills Europe and Festo

have been working together to promote training in technical professions. In recognition
Festo received the award of Premium Sponsor from WorldSkills Europe.

Images: Courtesy of WorldSkills International

Assessing skills

Competitors in the water technology compe-
tition are objectively assessed based on the
established WorldSkills Occupational Stan-
dard, which outlines the essential skills and
knowledge required for water technology
professionals. Key skills areas include work
organization and management, communica-
tion, electrotechnology, industrial mechan-
ics, environmental protection, chemical and
biological analysis, quality assurance, pro-
cess automation technology, and applica-
tion of health and safety measures.

- festo.com/didactic
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We invest in the
professional
development of our
team members to
ensure they can
deliver an optimal
and valuable
experience to all
our customers.
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Head of Global Technical Customer Service
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Workforce development

New skills
for education
and industry

M56

Addressing skills gaps

Lifelong learning and competency devel-
opment for employees are crucial for
keeping pace with industry challenges.
We are your perfect partner when it
comes to specialized employee training
for mastering technological, organiza-
tional, or interpersonal challenges and
preparing for digital transformation.

Industrial DNA

We help bridge the gap between indus-
trial skill requirements and individual
competencies. Our solutions contribute

to two main objectives: fostering employ-

ability and solving skills shortages by
equipping people with the necessary
industrial skills, as well as by closing
existing skills gaps through proven quali-
fication solutions for their workforce,
thereby improving productivity.

As part of the Festo Group, we have first-
hand experience and deep insights into
industry demands. Moreover, our engi-
neers are in close contact with other
industries and provide us with valuable
input on skills requirements for techno-

logical developments today and in the
future. This industrial DNA enables us to
constantly improve our equipment and
service portfolio and to develop training
programs that are in phase with current
practices.

Curriculum and training content
development

Festo Didactic develops curricula and
provides consulting services for training
content development and vocational and
academic skills standards and programs.
We deliver training solutions focused on
measurable business outcomes with a
wide range of standardized and custom-
ized trainings. Our learning solutions do
not only aim at delivering single qualifi-
cation courses — we also develop job-
role-specific programs and curricula,
focusing on competencies for a particular
position.

Contact the Festo office nearest you to
discover the full scope of local workforce
development services and courses.

Process automation | Learning solutions for education and training
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Service and

support

Optimal returns on your investments

We view our customers as long-term
partners, which is why we consistently
provide extensive support before and
after delivery.

Worldwide presence, local service —
With representatives in 60 countries,
there is always someone who speaks
your language.

Services tailored to your needs will
enable you to make the most of your
learning solutions. Our many years of
productive exchanges with industry will
help you define the exact training

support from project definition, to room
planning and project implementation.
Our expertise is derived from our vast
international experience in training and
education projects of all scopes and a
network of partners and customers.

Train-the-trainer sessions, online or
on-site, allow you to optimize invest-

ant: foster skills and support learners.

requirements for your situation. We offer

ments and focus on what is most import-

Installation, commissioning and mainte-
nance can be carried out by our qualified
team in order to guarantee safe, efficient
setup and make sure you can use your
new products straight away.

Technical assistance is provided
in-house by our employees from cus-
tomer assistance, sales, product manage-
ment or development. Our ticket system
guarantees maximum transparency of
the processes. Remote access to your
computer is another effective and cost-ef-
ficient way to support you.

A robust warranty backs our products for
your peace of mind. Furthermore, our
company prides itself on providing
high-quality products designed for lon-
gevity, featuring repairability.

Contact us to discover the full scope of
our assistance services and start plan-
ning your project.

- festo.com/didactic
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EduKit PA

Introduction and Fundamentals > EdukitPA > Overview

Introduction to Process Engineering and Closed-Loop Control

Mobile and Practical for Beginners

The learning concept of the EduKit
PA supports experimental learning,
as well as teaching supported by
the learning material. The projects
provide a simple and safe introduc-
tion to process engineering and
closed-loop control.

Closed-loop control systems are
becoming increasingly vital across
various sectors due to their ability
to conserve energy and resources.
As industries strive for efficient
production, meticulous planning

of individual steps, comprehensive
understanding of processes, and
thorough verification become imper-
ative.

Two Versions
The EduKit PA Basic provides a
step-by-step introduction to manual

measurement and open- and closed-

loop control, using the example of a
simple system with level, flow, and
pressure control.

The EduKit PA Advanced adds the
automation technology, with pres-
sure, flow, and ultrasonic sensors
and an 1/0 connecting board for a
controller of your choice. A 2/2 way
solenoid valve controls the filling
into the lower tank.

Control Options

The SysLink interface guarantees

problem-free connection to various

controllers:

— The SimBox for initial familiariza-
tion and commissioning

— The EasyPort USB, the interface
to the PC. Control the system with
FluidLab-PA Process, FluidLab-PA
Closed-Loop, LabVIEW, MATLAB or
FluidSIM (Grafcet/Digital blocks)
for example

— An EduTrainer Universal or any
other PLC

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Ready to Use

Unpack, set up, and use! Setting up
the first EduKit PA subsystem is the
first activity of the project.

The EduKit PA offers suitable proj-
ects designed for technical training
in both school and professional
settings. Its modular concept caters
to the need for diverse exercises,
allowing tailored training for various
skill levels.



Hot Topic:
Energy Efficiency

In the chemical, pharmaceutical,
and food industries, state-of-the-art
technologies help to prevent waste
of energy and resources. The EduKit
PA features scenarios that illustrate
hot topics such as energy efficiency
and environmental protection.

Two optional components allow for

further practical experiments:

— A DC Wattmeter for energy
measurement

— A modern pinch valve for flow
optimization

Introduction and Fundamentals > EdukitPA > Overview

Energy Monitoring

When and how can | save power?
Which equipment is power-intensive?
These questions are crucial to
ensuring efficient management of
energy in the domestic sphere and
in production. Identifying poten-
tial savings first involves measuring
current consumption. The DC Watt-
meter is used as a smart meter for
learning systems.

Software Support

FluidLab-PA Process provides
students with a step-by-step guide
to the field of measuring and control
engineering. What is displayed on
the screen accurately mirrors the
real-time activities in the physical
system or simulation.

Pinch Valve

An increasing number of valves

and drives are being operated
pneumatically in process
engineering. This is often safer, more
economical, and energy-efficient.

The optional pinch valve seals the
production flow gas tight with 2 to
3 bar differential pressure supply.
Thanks to its rebound resilience, it
returns to the open position with no
drive after venting, guaranteeing an
almost friction-free flow of material.

Learners are immersed in a virtual
control station, creating a highly
motivating and engaging learning
experience.

N
worldskills

Official Competition
Equipment for Skill #55
Water Technology

- festo.com/didactic
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EduKit PA Basic

EduKit PA Basic

The most important components at a glance:
Pump
Tank, round
Flow meter (rotameter)

Required accessories, also order:
Tabletop power supply unit - page 64
Pipe and tubing cutter

Tool set
EduKit PA Basic EduKit PA Advanced
P‘;b Sensors

1/0 Board

L= 3

EduKit PA > Variants

549822

170712
548596
548604

7658

539767

One System Control Options

Simulation Box

Learning Content for Project Work

Planning a project:

— Allocating tasks in teams

— Creating a project plan with
different steps

Construction, assembly, connection:

— Creating sketches for the pipe
connection system

— Producing an assembly diagram

— Mechanical assembly

— Electrical connection of pump to
24V supply

— Checking activities

— Creating test logs

Commissioning and measured data

acquisition:

— System start-up

— Recording measured values with
changed valve position, changed
voltage on the pump or different
fill heights

— Observation of level, pressure, and
flow, as well as time response

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Unpack and Start Working

Description

The EduKit PA Basic teaches the
basic principles of project work and
the fundamentals of closed-loop
control — manual measurement,
open- and closed-loop control -
without a PC or sophisticated control
technology.

Your Benefits

— Handy, easy to transport and
simple to set up

— Step by step construction of a
functional system: start with a
small setup —a tank — and finish
the project with a level control
system.

— Training documents available

— Easy to use and expandable

— Water acts as a non-hazardous
teaching medium ideally suited
for closed-loop control

— Consistent with other Festo
Didactic systems

Presentation and Documentation:
— Creating assembly instructions
— Documenting measured values
— Graphical analysis

- Presenting project process

B101

@ @

P101

®

In addition to electrical pneumatic
diagrams, you will also learn how to
understand and describe a piping
and instrumentation diagram.

vios




EduKit PA Advanced
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EduKit PA Advanced 564631
The most important components at a glance:
1 1/0 board for EduKit PA 549823
2 Sensor, capacitive 549824
3 Sensor, ultrasonic 548689
4 Flow sensor, magnetic-inductive 8079872
5 Pressure sensor 0 — 400 mbar 549826
6 2/2-way solenoid valve 549827
Recommended accessories for control:
EasyPort USB 548687
1/0 data cable with SysLink connectors (IEEE 488), 2.5 m 34031
Analog cable, parallel, 2 m 529141

The open interface provides various actuation options, e.g. controllers from Siemens,

Festo, and Allen-Bradley.

Recommended software:
FluidLab-PA Closed-Loop - page 171
FluidLab-PA Process > page 170

Possibilities of expansion:
2-way ball valve
Pinch valve, normally closed
Pinch valve, normally open
Float switch sensor, top
DC wattmeter
loT Kit for MPS PA

549828
8201244
8201243

548597
8216170
8162599

Introduction and Fundamentals > EdukitPA > Variants

Description

The EduKit PA Advanced supple-
ments the EduKit PA Basic modular
product system with the topics of
automated measurement, open
and closed-loop control, sensors,
and electrical interfaces. The EduKit
PA Basic is required when using
the components of the EduKit PA
Advanced.

iﬂ

Pinch Valves

The two optional valves are 2/2
directional valves with stainless steel
bodies. The valve assemblies include
a tube plug-in fitting (15 mm) and a
pneumatic plug-in connection tube
(6 mm).

Recommended Learning Material

Workbooks
- page 155

Project kits
Process automation

Campus license:

de 563969
en 563971
es 563973
fr 563975

Courses on Festo LX
- Process Automation
I — (3 (=

- Open- and Closed-Loop
Control

- Basic Principles of Closed-
Loop Control Technology

- Basics of Production Control

2-Way Ball Valve

2-way ball valve for EduKit PA with
DFPD quarter-turn actuator, sensor
box, Namur valve, solenoid coil and
mounting.

- festo.com/didactic
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Overview

MPS PA Compact Workstation
The Fundamentals of Closed-Loop Control in Minimal Space

The Core: The P&ID

As the flowchart shows, the indi-
vidual control loops can be activated
simply by adjusting the ball valves.
The flexible piping system allows
quick changes to the flow pattern

or integration of additional compo-
nents.

Software Support

FluidLab-PA is designed for data
acquisition and control. FluidLab-PA
Process introduces users to process
engineering. FluidLab-PA Closed-
Loop enables basic control functions
(such as two-point or continuous PID
control) using the four closed loops.
FluidLab-PA Multi-Loop supports
advanced control strategies,
including cascade, override, feed-for-
ward, and ratio control. FluidLab-PA
Energy enables energy monitoring.

Control Options

The MPS PA Compact Workstation
offers various control options to suit
the focus of your training. Controllers
and operating units are not perma-
nently installed on the workstation:
PLCs are simply clicked into place in
the ER mounting frame or placed on
the lower shelf of the trolley.

For tailored advice and product selection/configuration assistance, please contact a sales representative.

_— &

iy

Option: Refrigeration

All variants of the MPS PA Compact
Workstation include a water/air
cooler as standard equipment. For
more temperature control options,
like quicker cooling, an optional
cooling unit with heat exchanger can
be added.



' -
ﬂ :
Option: Internet of Things (loT)
As IT integration in business opera-
tions grows, demand for interdisci-
plinary experts rises. The loT Kit for
MPS PA meets this demand, enabling

networked processes in a compact
tabletop format.

Learners use the MPS PA Compact
Workstation and FluidLab-PA Process
software for hands-on learning
scenarios without the need for an
existing IT structure.

The kit breaks down a production
process into key stages. This includes
the customer order process in the
web store, production and bottling,

sensor-controlled stock transfer to
the supplier, and automated service
notification.

By exploring these interconnected
processes, learners develop the
ability to identify and analyze
potential issues.

FluidLab-PA Process allows for full
simulation of the production and
filling processes. Alternatively, the
MPS PA Compact Workstation can
run the production process, while the
bottling process can be simulated
using FluidLab-PA Process.

Introduction and Fundamentals >

Foundational Knowledge

Closed-loop control increases the
efficiency, quality, and safety of
modern process plants.

The “Fundamentals of closed-

loop control” course offers a
user-friendly introduction to this
topic. Practical experimenta-

tion is performed on the MPS PA
Compact Workstation. Learners
build universal skills required in the
process industry:

— Learn the basics of closed-loop
control and process automation

— Commission and test a basic
closed-loop system

— Read and design technical
drawings

— Perform analog signal processing

rom

MPS PA Compact Workstation >

Overview

— Operate and analyze flow, level,
pressure, and temperature
control systems

— Select and use optimization
methods for loop tuning

— Monitor, analyze, and optimize
energy consumption of a pump

— And more

After this course, learners will be
prepared for advancing to the
study of more complex topics in
process automation.

me
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MPS PA Compact Workstation

- Video

Note: When ordering a complete compact workstation, it is delivered
preassembled and preprogrammed. Individual components can be
ordered separately to create a custom solution, but the system will not
come preassembled nor preprogrammed.

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Function

The four controlled systems can be
operated individually. By using a
corresponding controller, the level
and flow rate controlled system can
be configured into a cascade control
system (FluidLab-PA Multi-Loop
required).

The sensors and valve actuators
support various types of controllers,
including continuous ones like P, I,
PI, PID, and discontinuous ones like
two-point controllers. The pumps can
be controlled through direct actua-
tion or speed adjustment.

In the flow rate and pressure
controlled systems, the manipu-
lated variable of the controller can
also operate a proportional direc-
tional control valve. A two-way ball
valve with a pneumatic quarter-turn
actuator is installed in the return
between the elevated tank and the
lower reservoir. This valve simulates
a “load” for disturbance variable
compensation in the level controlled
system.

The workstation features 10-Link
components (level, temperature, and
magnetic flow sensors) to address
digital communication between
devices.

Learning Outcomes

— Introduction to process automation

— Learn the fundamentals of
closed-loop control

— Read and design technical
drawings for process engineering

— Learn the different methods used
for control loop tuning

- Operate, identify, and analyze
different control systems for
pressure, flow, level, and
temperature

— Operate, identify, and analyze
different control systems for
pressure, flow, level, and
temperature with indus-
trial instrumentation (Process
instrumentation workstation)

— Operate, identify, and analyze
a control system for energy
management (Energy workstation)


https://www.youtube.com/watch?v=6-qWxI4FpVM
https://www.youtube.com/watch?v=6-qWxI4FpVM

MPS PA Compact Workstation — Basic

The basic workstation contains the mechanical and electrical components,
sensors, and actuators that form the process system. The corresponding
workbook is entitled “Fundamentals of Closed-Loop Control”, sold separately
> page 155.

120V 220-240V
Without an additional controller and operator unit 8164437 8164438
With Festo controller and operator unit 8162573 8162574
With Siemens controller and operator unit 8162582 8162583
With Rockwell Automation controller and operator unit 8162589 8162590

Scope of delivery:

1x MPS PA Compact Workstation, basic (120 V, 60 Hz) or 8162603
1x MPS PA Compact Workstation, basic (220 — 240V, 50/60 Hz) 8162604

Main components at a glance:

Mechanical components: 2 tanks, stainless steel pressure tank, plug-in tube system, filter
regulating valve, mounting frame, aluminum profile plate

Sensors: 2 capacitive sensors, 2 float switches, |0-Link ultrasound level sensor (0 - 10V),
10-Link magnetic flow sensor with display (0,1...25 |/min), pressure sensor with display
(0...400 mbar), 10-Link temperature sensor PT100 (-50...+150°C/-58...+302°F)

Actuators: pump with a separate motor controller for varying the pump speed with analog
signals, proportional directional control valve, 2-way ball valve with pneumatic quarter turn
actuator and end-position sensing, double-acting, heating

Electrical components: 1/0 connection board with measuring transducer, motor controller,
1/0 terminal, SysLink, 81/80, analog terminal, SysLink, 15-pin, power supply 24V DC

And:
1x Trolley 8106686
1x EasyPort USB 19” 8021637
1x Control panel 195766
1x FluidLab-PA Closed-Loop (perpetual license, 1 user) 8208217
1x Water-air cooler 8080632
1x 1/0 data cable with SysLink connectors (IEEE 488) at both ends, 2.5 m 34031
1x Analog cable, parallel, 2 m 529141
1x Safety laboratory cable, 3 m 571817
1x Ethernet/USB Interface 8079873

Note: The control components are added to this scope of delivery, depending on the
selected workstation variant. A compressor (order no. 91030/565440) is also required.

Recommended extensions:

Simulation box 526863
10T kit for MPS PA 8162599
Air Control System AirCS equipment set > page 14 8023858

Cooling unit with heat exchanger > page 13
FluidLab-PA Multi-Loop - page 171
FluidLab-PA Process - page 170

Introduction and Fundamentals > MPS PA Compact Workstation

MPS PA Compact Workstation - Process Instrumentation

The process instrumentation workstation is equipped with parameterizable
sensors to allow a deep-dive into typical control devices and the HART commu-
nication protocol. The corresponding workbook is entitled “Fundamentals of
Closed-Loop Control”, sold separately - page 155.

120V 220-240V
Without an additional controller 8164439 8164440
With Festo controller (CDPX and Codsys incl. 1/0) 8162575 8162577
With Siemens controller (PLC S7-1512 and MTP700) 8162584 8162585
With Rockwell Automation controller (L24 and PanelView 7) 8162591 8162592

Scope of delivery:

1x MPS PA Compact Workstation, instrumentation (120 V, 60 Hz) or 8162605
1x MPS PA Compact Workstation, instrumentation (220-240V, 50/60Hz) ~ 8162606

Main components at a glance (different than the basic station):

Sensors: capacitive level measurement, two-rod probe for continuous level measurement,
magnetic-inductive flow meter with evaluation unit, on-site indicator and HART interface,
pressure sensor, configurable with on-site indicator, temperature sensor PT100, configu-
rable with on-site indicator, level vibration limit switch for fluids

Electrical engineering: signal conversion with parameterizable measured-value
transducers, includes parameterization software and programming cable

And:
1x Trolley 8106686
1x EasyPort USB 19” 8021637
1x Control panel 195766
1x FluidLab-PA Closed-Loop (perpetual license, 1 user) 8208217
1x Water-air cooler 8080632
1x 1/0 data cable with SysLink connectors (IEEE 488) at both ends, 2.5 m 34031
1x Analog cable, parallel, 2 m 529141
1x Safety laboratory cable, 3 m 571817
1x Ethernet/USB Interface 8079873

Note: The control components are added to this scope of delivery, depending on the
selected workstation variant. A compressor (order no. 91030/565440) is also required.

Recommended extensions:

Simulation box 526863
loT kit for MPS PA 8162599
Air Control System AirCS equipment set > page 14 8023858

Cooling unit with heat exchanger > page 13
FluidLab-PA Multi-Loop - page 171
FluidLab-PA Process - page 170

- festo.com/didactic
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MPS PA Compact Workstation

MPS PA Compact Workstation — Energy

The energy workstation is equipped with current and power meters to study
energy consumption and efficiency. The corresponding workbook is entitled
“Fundamentals of Closed-Loop Control”, sold separately - page 155.

120V 220-240V
Without an additional controller 8164441 8164442
With Festo controller (CDPX and Codsys incl. 1/0) 8162578 8162579
With Siemens controller (PLC S7-1512 and MTP700) 8162587 8162588

With Rockwell Automation controller (L24 and PanelView 7) 8162593 8162594
Scope of delivery:

1x MPS PA Compact Workstation, energy (120, 60 Hz) or 8162607

1x MPS PA Compact Workstation, energy (220 — 240V, 50/60 Hz) 8162608

Main components at a glance (different than the basic station):

Electrical engineering: DC Wattmeter, power meter up to 5 A/24 V DC, incl. Ethernet
interface, mounted on mounting bracket, AC multi-function meter PAC 3200 for measuring
total output incl. Ethernet interface, built into 19” front panel

Software: FluidLab-PA Energy

And:
1x Trolley 8106686
1x EasyPort USB 19” 8021637
1x Control panel 195766
1x FluidLab-PA Closed-Loop (perpetual license, 1 user) 8208217
1x Water-air cooler 8080632
1x 1/0 data cable with SysLink connectors (IEEE 488) at both ends, 2.5 m 34031
1x Analog cable, parallel, 2 m 529141
1x Safety laboratory cable, 3 m 571817
1x Ethernet/USB Interface 8079873

Notes: The control components are added to this scope of delivery, depending on the
selected workstation variant. A compressor (order no. 91030/565440) is also required.

Recommended extensions:

Simulation box 526863
10T kit for MPS PA 8162599
Air Control System AirCS equipment set > page 14 8023858
Cooling unit with heat exchanger - page 13

FluidLab-PA Multi-Loop - page 171

FluidLab-PA Process - page 170

EiSLab Software 8050112

Controller Options for the
MPS PA Compact Workstation

Notes: All options include a sample
application with control functions for
the level, flow, pressure, and tempera-
ture. For details about the components
- pages 112-113

Festo Controller/Operator Unit

Scope of delivery
— Touch Panel Operator unit CDPX 7”
(order no. 8162595)

— Integrated Soft PLC Codesys V3.5
—1/0 module 16 DI/DO, 4 Al/2 AO,
directly to 2x SysLink/1x analog

cable

— Connecting cable 24V dc

— Ethernet cable RJ45, length 5 m

- Software license Codesys V3
Runtime for CDPX

— Codesys V3.5 development
environment

— Designer Studio V1.9x with HMI
client

Siemens Controller/Operator Unit

Scope of delivery:

— EduTrainer Universal
S7-1512C-1PN
(order no. 8065600)

— SIMATIC HMI MTP700 Unified
Comfort with mounting frame
(order no. 8189570)

—IEC power cable 90°

— Connecting cable 24 V dc

— Ethernet cable RJ45, length 5 m

— Programming software STEP 7 TIA
portal, single license

Rockwell Automation Controller/
Operator Unit

Scope of delivery:

— EduTrainer Universal A4 rack with
Allen-Bradley 1769 L24

(order no. 8034583)

— 7-inch PanelView Operator unit
with mounting frame (order no.
8162597)

— Connecting cable 24 V dc

— Ethernet cable RJ45, length 5 m

Note: RSLogix 5000 and FactoryTalk
Studio ME software are not included
- pages 172-173

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Recommended Learning Material

Workbook
- page 155

Campus licenses:
en/de 8190412

Note: The campus license includes
the student and the instructor PDF
versions of the workbook “Fundamen-
tals of Closed-Loop Control” as well as
other relevant documentation, such as
user guides.

Courses on Festo LX
- Fundamentals of

Closed-Loop Control

- Process Automation


https://lx.festo.com/en/courses/16423
https://lx.festo.com/en/courses/16423
https://lx.festo.com/en/courses/12069

1 1oT Kit for MPS PA

Create a learning scenario to intro-
duce students to the Internet of
Things. The loT Kit provides a
practical, all-in-one solution for
networked processes in a compact
tabletop size. Its use of open-source
software and the availability of
source data enable easy customiza-
tion and do-it-yourself projects.

The different services run on the
Raspberry Pl such as an Apache
Webserver / PHP Server (Website
with shopping cart) and a MySQL-
Server (Database). The compo-
nents use a Siemens Scalance 5-port
switch to communicate with each
other’s and a tablet preconfigured
with the DC Wattmeter App.

Possible uses with:

— EduKit PA

— MPS PA Compact Workstation

— MPS PA Bottling Station

— EDS Water Management (Water
Supply Station)

Scope of delivery

— Raspberry Pi 4 Wireless LAN

— Top-hat rail housing

— Power supply,

— SD Card with

— Raspbian operating system
Services

— MySQL-Server (Database)

— Siemens Scalance 5-Port Switch

— Adapter for connecting Tablet to
Ethernet via cable

— 7-inch tablet preconfigured with
DC Wattmeter App

— Network cable set

Order no. 8162599

2 Water-Air Cooler

— Aluminum heat exchanger with
copper line and flexible plug-in
fittings

— 2x 24V dc axial fans with
0-10V adjustable speed input
and encoder speed feedback

- Profile foot for mounting

— Connecting cable for I/0
connection board

- 1x digital output, optional:

—1xanaloginput0-10V

Order no. 8080632

3 Cooling Unit with Heat Exchanger
Hermetically sealed refrigerant
circuit that is air-cooled with an axial
fan that can be added to a MPS PA
station for faster cooling. The heat
exchanger is made of non-ferrous
metal and has one 3/4” filling port
as well as two 1/4” threaded female
connections. Suitable for continuous
operation and does not require any
maintenance. The heat exchanger
builds into the circulation pipe for
tank-to-tank process with pump.
Separated media circles: cooling
and heating. Manual control of the
cooling circuit by a temperature
controller and a 2-way valve.

Technical data:

— Temperature range -10 °C to +40 °C

— Ambient temperature +12 °C to
+30°C

— Cooling capacity at +30 °C: 380 W

— Control accuracy +/- 1 K

— 4 liter/min 0,15 bar max. pressure

— Coolant tank volume: 4 Liter, filling
port 3/4”, inlet/outlet: 1/4”

— Refrigerant R134a

— Dimensions 260 x 370 x 405 mm
(width x length x depth)

220-240V, 50/60 Hz 8164444
120V, 60 Hz 8162598
4 Trolley

Through-holes enable orderly routing
of cables. The front side is equipped
with mountings for panels.
— Height (including casters):
750 mm

— Width: 700 mm
— Depth: 700 mm

Order no. 8106686
5 DC Wattmeter
The DC wattmeter is a smart meter
for training facilities with a 24 V DC
power supply and up to 120 W power
consumption. All measured values
can be read out via data transmis-
sion with the integrated Ethernet
port. Power consumption is read out
as an analog signal within a range of
either 0 to 10 V DC. Product picture
for illustrative purposes only; actual
product may vary.

Order no. 8216170

Introduction and Fundamentals
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Energy-Efficient Compressed Air Management
Equipment set AirCS

An Expansion Option for the MPS PA
Compact Workstation or the MPS PA
204 Complete System

Compressed air energy monitoring
and compressor control are taught
in a practical and comprehensive
manner.

As part of a continuous learning
project, the tasks are divided into the
areas of condition monitoring, load
management, long-term monitoring,
flow resistance and nominal flow
measurement.

Results can be measured with
measuring points, and the software
also includes the entire collection of
exercises as a PDF file.

A Look at the Overall System

Before compressed air can be used,
it must be generated, processed and
distributed through to the respec-
tive application. Compressed air is a
valuable form of energy. The AirCS
EduTrainer is integrated between

the generation of compressed air
(compressor) and the process. The
integrated measurement technology,
together with the FluidLab-AirCS
software, enables innovative condi-
tion monitoring for measuring
compressed air and power consump-
tion.

Generation and Load Management
Different compressors can be
compared and changes can be
noticed at an early stage. A calcula-
tion aid supports the calculation of
the total variable and fixed costs of
compressed air generation. With load
management, the energy consump-
tion of the compressor and another
consumer is visualized.

Distribution and Monitoring

With long-term monitoring, it is
possible to visualize the consump-
tion of individual applications.
Elements of the compressed air
distribution can be examined in the
Flow resistance menu. A calculation
aid is available to determine the ideal
pipe crosssection.

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Learning Goals

- Generation, preparation and
distribution of compressed air

— Condition monitoring

- Flow measurement and flow
resistance

— Effect of leakage

— Pressure losses in distribution
networks

Benefits

— Efficient compressed air
applications

— Recording pneumatic and electrical
consumption values

— FluidLab-AirCS license included

— Industrial quality components

— Can be used in the A4 mounting
frame or on the lab table



Complete equipment set AirCS

The most important components at a glance:

1x AirCS EduTrainer

1x AirCS accessory kit

1x FluidLab-AirCS 1.0 single license
1x EasyPort USB

1x Analog cable, parallel, 2 m

1x 1/0 data cable with SysLink connectors (IEEE 488) at both ends, 2.5 m

1x Pressure sensor with display

Necessary accessories, also order:
Compressor - Page 67
Tabletop power supply unit > Page 64

8023858

8023859
8023860
8023861
548687
529141
34031
572745

Power supply unit for mounting frame - festo.com/didactic
4 mm Safety laboratory cables - festo.com/didactic

FluidLab-AirCS and Training
Documentation Included

The FluidLab-AirCS software is an
important component of the AirCS
equipment set. Just a few simple
steps are needed to configure

the interface and select the user
language (German/English). Then
the exercises can be started.

The measurement process is soft-
ware-controlled. Results can be
measured with measuring points,
printed out, or exported to a spread-
sheet program.

Exercises are supported by connec-
tion diagrams, descriptions, and
sample solutions taken from the
AirCS workbook in PDF format.

The workbook in German and English
constitutes the accompanying
documentation for the AirCS training
project.

The workbook contains:
— Definition of task

— Sample solutions

— Training notes

Up to two electric consuming devices
(e.g. compressor and power supply
unit) are needed to perform the load
management exercises.

Introduction and Fundamentals >

MPS PA Compact Workstation >
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MPS PA Process Automation Applications

MPS PA Process Automation Applications
Understanding Common Real-Life Operations

Filtering Station

Aquarium, vacuum cleaner, atomizer,
sewage plant, waterworks — filters
are of critical importance in many
areas and the key question is: how
can | ensure a constant flow with any
level of filter contamination? And
how can the filter be cleaned more
effectively? Using compressed air?

The learning objectives of the filtra-
tion station cover these questions.
By the end of the training, learners
will grasp the appropriate open- and
closed-loop control principles and
technologies.

Mixing Station

Food and confectionery, paints,
construction materials, pharmaceu-
tical products — the correct propor-
tions of different materials are crucial
to the quality of the end product.
Constant metering and mixing of the
components makes high demands

on the controller and the equipment
involved in the process.

The mixing station provides state of
the art equipment for demanding,
motivating projects on one of the
most common control loops in
process automation — flow control.

Reactor Station

To extend the shelf life of foods,
improve the mixing capacity of
liquids or allow them to be mixed,
there are a large number of
optimized heating processes in the
chemical industry.

Temperature control imposes signifi-
cant demands on electronics compo-
nents, as managing heat presents its
own set of challenges. The realism of
the reactor station becomes evident
when coupled with the operational
and monitoring software.

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Bottling Station

Customers get annoyed if there is
less in a drinks bottle than it says
on the label. For drinks producers,
a consistent and guaranteed fill
quantity is a crucial quality feature.

The bottling station represents a
realistic industrial environment, in
which all aspects of a quality opti-
mized filling process can be learned
and experienced. The projects focus
on level monitoring and positioning
of the containers to be filled.



Introduction and Fundamentals > MPS PA Process Automation Applications

Continuous and Discrete: The SysLink interface is the basis
MPS PA Across Boundaries for this. This means that you can
move into the industrial reality of
Each of the MPS PA stations hybrid production with minimal
represents a closed process, such as investment.
can be found in an identical or similar
form in many industry sectors. The interface concept opens a
wide range of options for directly
Their control loops provide content combining the individual MPS PA
for designing demanding courses in stations. Deciding on one combi-
measuring and control engineering. nation or another depends on
They represent the most important various factors:
continuous processes. —Training content
— Existing equipment
All stations can be combined with —Your budget

one another. The MPS PA stations
can be linked to the mechatronic
MPS stations and the discrete
processes they represent with no
problems at all.

SIEMENS

All Four in One Standard with EduTrainer Touch Panel MTP700

Anyone who wants to use all four All stations of the MPS PA will be Stations also include a prepro-

stations in a network should order delivered fully assembled. The grammed touch panel SIMATIC

them as a complete MPS PA 204 stations will come the SIMATIC HMI MTP700 Unified Comfort from

system. The advantage: we commis- S7-1500 controller generation in Siemens, a 7” widescreen touch

sion and test the system before it is the TIA portal. It delivers maximum panel for advanced applications.

shipped. All you have to do is supply performance and user-friendliness

fresh water. for medium and high-end applica- — Multiple interfaces for process
tions in plant automation. communication

Commissioning services allow for — Integrated PROFINET switch

the combination of on-site commis- — Programming from WinCC Unified

sioning with instruction for the Comfort V16 (TIA portal)

responsible trainers.

- festo.com/didactic
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MPS PA Filtration Learning System

Function

The filtration station filters liquids.
The filtrate is pumped from the first
tank into the second tank through
the filter using a knife gate valve. The
filtered liquid reaches the second
tank via the butterfly valve. It can be
pumped onwards to the next station
using a separate pump. The filter
can be rinsed using a rinse program.
Regulated compressed air is blown
through the filter to loosen deposits.

pccc

Measurement and Control

Sensors detect the filling level of
the container. This allows for simple
control exercises for monitoring

the pumps right up to complete
control projects involving complex
processes.

g

Pressure control ensures constant
high filter quality during flushing.
The pressure sensor with LCD
display, analog output and switching
output always supplies the correct
measurement variable. The controller
with P, Pl or PID control algorithm
ensures constant high filter quality
during rinsing via the proportional
pressure regulator. Control tech-
nology is thus clearly explained.

3302
335

Shutting off, Opening, Closing

The right selection of process valve,
drive, drive accessories and control
valve plays an important role in
complex process sequences. The
filtration station uses a wide range
of process components. All the valve
actuators are actuated via a directly
connected NAMUR valve.

Knife gate valve with linear actuator.

Butterfly valve with sturdy rack and
pinion rotary actuator and large
visual display.

Three-way ball valve with rack and
pinion combination with a constant
torque characteristic across the
entire swivel range, with large visual
display.

18 For tailored advice and product selection/configuration assistance, please contact a sales representative.



MPS PA Filtration Learning System

The most important components at a glance:
1x Filtration station
1x Trolley
1x EasyPort USB 19”
1x FluidLab-PA Closed-Loop (perpetual license, 1 user)
1x EduTrainer Universal A4 rack with SIMATIC S7-1512C-1PN
1x SIMATIC HMI MTP700 Unified Comfort
1x1/0 data cable with SysLink connectors (IEEE 488) at both ends, 2.5 m
1x Analog cable, parallel, 2 m
1x Safety laboratory cable, 3 m

For simple commissioning, simulation and display using the simulation box:
Simulation box, digital/analog
1/0 data cable with SysLink connectors (IEEE 488) on both ends, crossover
Analog cable, crossover, 2 m

Recommended accessories:
IEC power cable - festo.com/didactic
Replacement filter cartridge
Compressor - see below

Recommended software:
FluidLab-PA Process - Page 170

8079862

701291
541139
8021637
8208217
8065600
8189570
34031
529141
571817

526863
167106
533039

544303

Introduction and Fundamentals > MPS PA Filtration Station

Training Aims for Project Work

— Set-up, wiring, and commissioning
of a system for process technology

- Selection, application and
actuation of process valves

— Measurement of electrical and
process-related variables such as
level and pressure

- Set-up and commissioning of
control circuits

— Analysis of control processes and
control circuits

— Parameterization and optimization
of P, Pl or PID controllers

- Drafting of open-loop and
closed-loop control programs

— Process operation and monitoring

- Inspection, maintenance, and
servicing

Possibility of Expansion:
Compressor
Oil-lubricated, very quiet (45 dB (A))
compressor with pressure reducer
and water separator.
230V 91030
100V-120V 565440

Recommended Learning Material

Workbook
- page 155

Campus license:
de 8131019
en 8131020

Courses on Festo LX
- Process Automation

ﬂ—hl— -
—T3"

- Open- and Closed-Loop
Control

- Basic Principles of Closed-
Loop Control Technology

- Basics of Production Control

- festo.com/didactic
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MPS PA Mixing Learning System

1
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4 FESTD Station with optional equipment

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Function

The mixing station mixes different
recipes from three reservoir tanks.
The liquid from one of the three
reservoir tanks is pumped into the
main tank in a controlled manner
by opening the respective two-way
ball valve. The finished mixture can
be pumped to the next station via a
second pump or pumped back to the
reservoir tank.

Measurement and Control

The mixing station blends three raw
materials according to a set recipe
using a constant flow rate. An elec-
tro-magnetic flow sensor records

the flow rate, which is displayed
using a variable-area flowmeter. The
output signal from the flow sensor is
converted to a standard signal from
0-10 V. The mixing station can also
be actuated through binary means
using the integrated comparator. The
controller adjusts the necessary flow
rate via the pump with analog control
using a simple two-point controller
or various dynamic controllers such
as P, Pl or PID. This permits a clear
explanation of control technology.

Always the Right Mixture

The mixing station includes pumps,
valves, sensors, and electronic
modules for signal conversion,
providing a versatile selection from
process engineering.

Sensors detect container levels and
prevent overflow using extra sensors,
eliminating overflow risks.

Signal converters convert all analog
signals to standard signals from 0
—10 V. Practical for the purpose of
experimentation: integrated compar-
ators also supply purely binary
signals.

Two-way ball valve with rack and
pinion combination with a constant
torque characteristic across the
entire swivel range and directly
connected NAMUR valve.



MPS PA Mixing Learning System

The most important components at a glance:
1x Mixing station
1x Trolley
1x EasyPort USB 19”
1x FluidLab-PA Closed-Loop (perpetual license, 1 user)
1x EduTrainer Universal A4 rack with SIMATIC S7-1512C-1PN
1x SIMATIC HMI MTP700 Unified Comfort
1x1/0 data cable with SysLink connectors (IEEE 488) at both ends, 2.5 m
1x Analog cable, parallel, 2 m
1x Safety laboratory cable, 3 m

For simple commissioning, simulation and display using the simulation box:
Simulation box, digital/analog
1/0 data cable with SysLink connectors (IEEE 488) on both ends, crossover
Analog cable, crossover, 2 m

Recommended accessories:
IEC power cable - festo.com/didactic

For simple commissioning, simulation and display using the simulation box:
Simulation box, digital/analog
1/0 data cable with SysLink connectors (IEEE 488) on both ends, crossover
Analog cable, crossover, 2 m
Compressor - see below

Recommended software:
FluidLab-PA Process - Page 170

8079863

701292
541139
8021637
8208217
8065600
8189570
34031
529141
571817

526863
167106
533039

526863
167106
533039

Introduction and Fundamentals >

Training Aims for Project Work

— Construction, wiring, and
commissioning of a system for
process technology

— Selection, application, and
connection of various flow sensors

— Measurement of electrical and
process-related variables such as =
level and flow rate

— Design and commissioning of
control circuits

— Analysis of control processes and
control circuits

— Parameterization and optimization
of P, Pl or PID controllers o

— Drafting of open-loop and

Recommended Learning Material

Workbook
- page 155

Campus license:

closed-loop control programs de 8131019
— Process operation and monitoring en 8131020
— Inspection, maintenance, and

servicing Courses on Festo LX

- Process Automation
- Open- and Closed-Loop
Control

- Basic Principles of Closed-

Loop Control Technology
- Basics of Production Control
B - !

Possibility of Expansion:
Simulation Box

Commission a station and test its
components easily > page 111

Compressor
Oil-lubricated, very quiet (45 dB (A))
compressor with pressure reducer
and water separator.
230V 91030
100V-120V 565440

- festo.com/didactic
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MPS PA Reactor Learning System

. FE;TU Station with optional equipment

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Function

The reactor station brings liquid to
the right temperature. Depending

on the recipe selected, different
temperature profiles with different
stirring times are activated. A cooling
pump cools the liquid. The tempered
liquid can be pumped onwards to the
next station using a separate pump.

Measurement and Control

Sensors detect the filling level of the
reservoir in the reactor station. This

facilitates lessons on simple control

exercises for monitoring the pumps

right up to complete control projects
involving complex processes.

Exact adherence to the various
temperature profiles when activating
the recipes is achieved by means of
temperature control. The tempera-
ture sensor (PT100 resistance ther-
mometer) supplies a unit signal of 0
—10 Vvia the measuring transducer.
The controller with P, Pl or PID
control algorithm can approach the
setpoint temperature values via the
dynamically controlled heating unit
and keep the values constant. Simple
control exercises, for example control
using the two-point controller, can be
realized .

Heating and Stirring

Key basic operations in many process
engineering systems involve heating
and stirring. The reactor station
permits experiments in this area.

Infinitely adjustable heating with
control signal from 0 — 10 V. A safe
experimental environment permits
integrated linking of the heater with
the float switch — thus ruling out the
possibility of “running dry” in a prac-
tical way.

Stirrer with DC motor

Signal converters convert analog
signals from the station to standard
signals from 0 — 10 V. Practical for
the purpose of experimentation:
integrated comparators also supply
purely binary signals.

The water-air cooler cools down the
temperature.



MPS PA Reactor Learning System, 220 V
MPS PA Reactor Learning System, 120 V

The most important components at a glance:
1x Reactor station, 220 V or
1x Reactor station, 120 V

These components apply for both stations:
1x Trolley
1x EasyPort USB 19”
1x FluidLab-PA Closed-Loop (perpetual license, 1 user)
1x EduTrainer Universal A4 rack with SIMATIC S7-1512C-1PN
1x SIMATIC HMI MTP700 Unified Comfort
1x1/0 data cable with SysLink connectors (IEEE 488) at both ends, 2.5 m
1x Analog cable, parallel, 2 m
1x Safety laboratory cable, 3 m
1x Water-air cooler

For simple commissioning, simulation and display using the simulation box:
Simulation box, digital/analog
1/0 data cable with SysLink connectors (IEEE 488) on both ends, crossover

Analog cable, crossover, 2 m

Recommended accessories:
IEC power cable - festo.com/didactic

Recommended software:
FluidLab-PA Process - Page 170
FluidLab-PA Multi-Loop - Page 171
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8079865
8079864

701293
8079871

541139
8021637
8208217
8065600
8189570

34031

529141

571817
8080632

526863
167106
533039

Introduction and Fundamentals > MPS PA Reactor Station

Training Aims for Project Work

— Construction, wiring, and
commissioning of a system
for process technology

— Selection, application, and
connection of temperature sensors

— Measurement of electrical and
process-related variables such as
level and temperature

— Use and connection of
measuring transducers

— Design and commissioning of
control circuits

— Analysis of control processes and
control circuits

— Parameterization and optimization
of P, Pl or PID controllers

- Drafting of open-loop and
closed-loop control programs

— Process operation and monitoring

- Inspection, maintenance, and
servicing

Possibility of Expansion:

Cooling Unit with Heat Exchanger

For more options in temperature

control experimentation
220-240V, 50/60 Hz
120V, 60 Hz

8164444
8162598

Recommended Learning Material

Workbook
- page 155

Campus license:
de 8131019
en 8131020

Courses on Festo LX
- Process Automation
= s — ¥ (. =

- Open- and Closed-Loop
Control

- Basic Principles of Closed-
Loop Control Technology

- Basics of Production Control

- festo.com/didactic
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MPS PA Bottling Learning System

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Function

The bottling station fills bottles with
liquid. The liquid is pumped into the
dosing tank from the reservoir. These
bottles are transported to the filling
position via conveyors. A pneumatic
separator separates the bottles. The
bottles are filled with different filling
quantities from the dosing tank in
accordance with the recipe selected.

Measurement and Control

The filling level of the dosing tank is
detected in the filling station using
an analog filling level sensor. The
controller regulates the filling level
to the required setpoint value via the
dynamically controlled pump

(0-10V).

The filling level in the dosing tank is
kept constant during filling, which
optimizes process quality of the
filling process. Various control algo-
rithms such as P, Pl or PID can be
applied and optimized during exper-
iments. The characteristics of the
control process can be modified
using hand valves already integrated.
Control technology is clearly and
practically explained in this way.

Transporting, Separating, Filling
Few segments of the diversified
process industry are associated with
such a wide range of end products
as the food industry. All foodstuffs,
whether dairy products, baked
goods, juice, beer or wine have their
own requirements with regard to
the handling and production of the
corresponding end products. Trans-
porting, separating, proportioning
and filling play an important role
here.

Optical sensors, adjustable using
background suppression, monitor
transportation on the conveyors of
the bottling station.

The pneumatic separator ensures
that there is never more than one
bottle at the filling position.

The filling quantity can be easily
adjusted by selecting different
recipes.



MPS PA Bottling Learning System

The most important components at a glance:
Bottling station
Bottle set
1x Trolley
1x EasyPort USB 19”
1x FluidLab-PA Closed-Loop (perpetual license, 1 user)
1x EduTrainer Universal A4 rack with SIMATIC S7-1512C-1PN
1x SIMATIC HMI MTP700 Unified Comfort
1x1/0 data cable with SysLink connectors (IEEE 488) at both ends, 2.5 m
1x Analog cable, parallel, 2 m
1x Safety laboratory cable, 3 m

For simple commissioning, simulation and display using the simulation box:
Simulation box, digital/analog
1/0 data cable with SysLink connectors (IEEE 488) on both ends, crossover
Analog cable, crossover, 2 m

Recommended accessories:
IEC power cable - festo.com/didactic
Compressor - see below
loT Kit for MPS PA

Recommended software:
FluidLab-PA Process - Page 170

8079866

701294
567202
541139
8021637
8208217
8065600
8189570
34031
529141
571817

526863
167106
533039

8162599

Introduction and Fundamentals > MPS PA Bottling Station

Training Aims for Project Work

— Construction, wiring, and
commissioning of a system for
process technology

— Selection and application of
filling level sensors

— Measurement of electrical and
process-related variables such
as level

— Design and commissioning of
control circuits

— Analysis of control processes and
control circuits

— Parameterization and optimization
of P, Pl or PID controllers

— Drafting of open-loop and
closed-loop control programs

— Process operation and monitoring

— Inspection, maintenance, and
servicing

Possibility of Expansion:
loT Kit for MPS PA
Create a learning scenario to intro-
duce learners to the Internet of
Things
Order no.

8162599

Compressor
Oil-lubricated, very quiet (45 dB (A))
compressor with pressure reducer
and water separator.
230V 91030
100V-120V 565440

Recommended Learning Material

Workbook
- page 155

Campus license:
de 8131019
en 8131020

Courses on Festo LX
- Process Automation
S — | (.

- Open- and Closed-Loop
Control

&

- Basic Principles of Closed-

Loop Control Technology
- Basics of Production Control

- festo.com/didactic
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MPS PA 204 Learning System

MPS PA 204 Learning System
Four Typical Industrial Processes in One System

With a P, Pl or PID control algo-
rithm, (closed-loop) control tech-
nology is taught in a demonstrative
and practical manner. The tempera-
ture sensor — for the Reactor station
a PT100 resistance thermometer is
used — delivers a uniform signal of 0

—10 Vvia the measuring transducer.

By way of the continuously control-
lable heater the controller sets the
nominal temperatures and keeps
them constant.

At a constant flow rate, the three
input materials are mixed into a
recipe on the Mixing station. The
flow rate is recorded by an electronic
flow sensor with an impeller, and is
additionally displayed with a float-
type flow meter. The controller sets
the required flow rate by way of the
analog controlled pump.

The pressure regulation ensures

a constant high filtering quality by
means of back-flushing. The pres-
sure sensor features an LCD display,
analog output and switching output,
always delivering the correct value.
A constant high quality is maintained
by means of the proportional-pres-
sure regulator.

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Function

The system consists of the Filtra-
tion, Mixing, Reactor and Bottling
stations. The Filtration station filters
a fluid. The filtrate is pumped out

of the first tank via process valves
through the filter into the second
tank. The filtered fluid is added to the
first tank in the Mixing station.

The Mixing station mixes different
recipes from three storage tanks. The
finished mixture is pumped to the
Reactor station. The Reactor station
regulates the temperature of the
fluid. Different temperature profiles,
with different mixing times, are run
depending on the selected recipe.
The Bottling station bottles the fluid.

The bottles are carried on conveyor
belts to the bottling position. A
pneumatic separator separates the
bottles. The bottles are filled with
different quantities from the dosing
tank, depending on the selected
recipe.

) mm
[ 135
A

In the Bottling Station the level of
the dosing tank is recorded with an
analog level sensor. By way of the
continuously controllable pump the
controller regulates the level to the
appropriate control value. During
bottling, the level in the dosing tank
is kept constant, thereby optimizing
the bottling quality.



MPS PA 204 Learning System, 220 — 240V, 50/60 Hz
MPS PA 204 Learning System, 120V, 60 Hz

The PLC control packages includes SIMATIC S7-1500
4x EduTrainer Universal with SIMATIC S7-1512C, 4x SIMATIC Touch Panel MTP700
Operator unit, 1x Ethernet switch XB0OO5 EduTrainer Compact

The MPS PA 204 system contains everything you need for training:
— Stations: Filtration, mixing, reactor, bottling with trolley, mounting frame and

power supply unit

— Control technology: 1x PLC control package, 1x EMERGENCY-STOP board,
2x EMERGENCY-STOP control panel, 4x EasyPort
— Software: 4x FluidLab-PA Closed-Loop (perpetual license, 1 user)

For simple commissioning, simulation and display using the simulation box:

Simulation box, digital/analog

1/0 data cable with SysLink connectors (IEEE 488) on both ends, crossover

Analog cable, crossover, 2 m

Recommended accessories:
IEC power cable > festo.com/didactic
Replacement filter cartridge
Compressor - see below

Cooling unit with heat exchanger - see below

loT Kit for MPS PA

Air Control System AirCS equipment set > Page 15

Recommended software:
FluidLab-PA Process - Page 170
FluidLab-PA Multi-Loop - Page 171

Included in the Scope of Delivery:
Various Facilities for Measuring,
Controlling and Regulating

- Simplifies commissioning,
simulation and display using the
simulation box

— Multimedia measuring, controlling,
regulating, operating, monitoring
and commissioning using EasyPort
and FluidLab-PA Closed-Loop.

— Start processes in the PLC or
operate and monitor them with the
touch panel

— The control task is handled by
the PLC. The controller parame-
ters are set on the touch panel. All
process variables are displayed in a
user-friendly way — including trend
graphs on the touch panel.

The MPS PA complete system
provides everything needed for an
efficient start in measurement and
control technology.

Introduction and Fundamentals >

8079868
8079867

Special Training Aims

— Set-up, wiring, and commissioning
of a system for process technology

— Measurement of electrical and
process engineering variables
such as level, flow rate, pressure,
and temperature

— Set-up and commissioning of
control circuits

— Assessment of control response

— Networking of process engineering
systems

— Process operation and monitoring,
system management

- Selection, deployment, and

526863 control of process fittings
167106 — Analysis of controlled systems and
533039 control circuits
— Parameter setting and optimization
of P, PI, or PID controllers
— Writing open-loop and closed-loop
544303 control programs
— Process operation and monitoring
- Inspection, maintenance, and
8162599 servicing
8023858

Successful Project Work
Based on Modular Construction

Learning by doing — the MPS PA
system offers accessible, hands-on
process technology. Project ideas
can be implemented in a flash, and
risk-free.

Possibility of Expansion:

Cooling Unit with Heat Exchanger
For more options in temperature
control experimentation

220-240V, 50/60 Hz 8164444
120V, 60 Hz 8162598
Compressor

Oil-lubricated, very quiet (45 dB (A))
compressor with pressure reducer
and water separator.
230V 91030
100V-120V 565440

Recommended Learning Material

Workbook
- page 155

Campus license:
de 8131019
en 8131020

Courses on Festo LX
- Process Automation
i M— | (=

- Open- and Closed-Loop
Control

- Basic Principles of Closed-
Loop Control Technology

- Basics of Production Control

- festo.com/didactic
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Process Control Learning Systems

Process Control Learning Systems > Overview

All the Fundamentals in a Flexible Workstation

——h

Highlights

— Cost-effective, compact industrial
system with turnkey courses

— Many equipment options

— Stainless-steel drip tray

— Bench offers lockable storage

- Fault switches to develop
troubleshooting skills

— HART communication protocol
(optional)

— Environmentally-friendly tempera-
ture training system (no cooling
water required)

— Data acquisition interface compat-
ible with LVProSim, MATLAB,

NI LabVIEW, and Linux

Easy Assembly

Mounting and removing compo-
nents is especially easy using quick-
lock fixations and knobs that enable
components to be locked in the
perforations of the work surface. This
enables learners to create circuits
that mimic industry-specific appli-
cations.

The components can be intercon-
nected by means of flexible hoses
equipped with garden-type fittings
that permit easy and fast compo-
nent connections without the use
of tools. The hose fittings contain
check valves to prevent water from
running out of the hoses when they
are disconnected.

Flexible Workstation

Although the equipment is designed
to operate atop a regular work table,
an optional bench is available to
provide mobility and storage space
for components. Optional dressing
panels and lockable doors are also
available to fully enclose and lock
the bench.

The work surface consisting of a
solid perforated plate hinged to a
drip tray provides a large area on
which components can be mounted.
Additional work area can be added.

For tailored advice and product selection/configuration assistance, please contact a sales representative.

Industrial Realism

Several equipment packages allow
teachers to recreate current indus-
trial practices. The workstation can
be configured to accommodate a
wide variety of space and teaching
needs with different benches, work
surfaces, and optional equipment.



System Structure

Pressure, Flow, and Level Process Control Training System

(Basic System)

e

Temperature Process Control
Add-On

Industrial Heat Exchanger

Add-On
+

Optional Industrial Tempera-
ture Equipment

Topic Coverage Overview

— Pressure, flow and level processes

— PID controller and process control

— Temperature processes and
measurement

— pH control and measurement

— Process dynamics

— Proportional plus integral/
derivative control mode

— Cascade control mode

— Second-order process control

— Industrial centrifugal pumps

+

Optional Controllers

— pH Process Control Add-On

Industrial Pressure, Flow, and
Level Add-On

s

Optional Industrial Equipment

Computer Data Acquisition

The learning solution includes the
1/0 interface, a module used for
computer data acquisition and PID
control of a real process.

The 1/0 interface provides intercon-
nection between the process devices

and the computer. It performs analog

signal and digital signal conversions
and sends the information to soft-
ware program LVProSim. The 1/0
interface is also compatible with
MATLAB, NI LabVIEW, and Linux.

Introduction and Fundamentals >

A Cost-Efficient Solution

Teach the fundamentals of PID
(proportional, integral, derivative)
control of flow, pressure, and level
processes to vocational school

or college students at a lower
cost than systems using industri-
al-grade components.

This learning solution demon-
strates the control of pressure,
flow, level, temperature, and pH
processes.

Process Control Learning Systems >

It can also demonstrate advanced
process control techniques, such
as feed-forward control, second-
order control, and cascade control

Overview

when used with a controller
featuring these functions.

Turnkey courses, available as

digital courses or PDF workbooks,
guide students through study and

experimentation.

- festo.com/didactic
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Process Control Training Systems

Process, Flow, and Level Process Control Learning System

LV Series 6090-1 and 6090-B, Basic system.

The corresponding workbook is entitled “Pressure, Flow, and Level Processes”,
sold separately > page 158

Basic system without a bench en fr es
120V, 60 Hz 588661 588662 588663
220-240V, 50/60 Hz 588664 588665

Note: These systems cannot be sold or delivered in countries that require CE compliance.

Basic system with a bench and panels en fr es
120V, 60 Hz 588655 588656 588657
220-240V,50/60 Hz 588658 589866 588659

Note: These systems and their components cannot be sold or delivered in countries that
require CE compliance.

Main components at a glance:

— 1x Work surface (stainless steel)

- 1x Expanding work Surface (large)

— 1x DC power supply

— 1x Multimeter

— 1x Pumping unit

— 1x Column

- 2x Hand-operated two-way valve

— 1x Solenoid-operated two-way valve
— 1x Pressure transmitter

< iy — 1x Paddle wheel flow transmitter
Basic system with a bench and panels illustrated — 1x Rotameter

— 1xVenturi tube

Also required, please order: — 1x Orifice plate
1x Rust inhibitor solution 777198 - 2x Pressure gauge (analog, low range)
1x Antibacterial solution 8060736 — 1x Float switch
— 1x Hose set and accessory kit
Optional workstation for the basic system without a bench: - 1x1/0 interface with LVProSim
Bench (unassembled, without dressing panels and doors) 587933
Dressing panels (with lockable front door) 587927 Only provided with the basic system with bench and panels:
Bench (assembled, without dressing panels and front doors) 587928 - 1x Bench (unassembled, without dressing panels and doors)
Bench (assembled, with dressing panels and lockable front door) 587929 - 1x Dressing panels (with lockable front door)
Bench (with dressing panels and lockable doors, unassembled) 587931 - 2x Storage/work surface

Optional equipment:

Signal tower 582351
Indicator-light/push-button station 587871
Emergency switch station 582352

Optional measurement equipment:

Pressure gauge (digital, high range) 582375
Digital pressure gauge (analog output) 588234
Pressure gauge (analog, medium range) 588235
Pressure gauge (digital, medium range) 588236
Pressure switch (with analog output) 588328
Calibration kit 588416
Calibration kit with pressure modules 588417
Calibration kit (HART) 588418
Calibration kit (HART and FOUNDATION Fieldbus) 588419

For tailored advice and product selection/configuration assistance, please contact a sales representative.



Shown with optional components @

Process, Flow, and Level Process Control Learning System

(Entry-Level) LV Series 6090-8

This entry-level solution is a variant of the Basic Process, Flow, and Level
process Control Learning System that allows performance of most, but not
all, experiments that can be done with the basic system. To perform all exper-
iments, additional equipment is required. The corresponding workbook is
entitled “Pressure, Flow, and Level Processes”, sold separately = chapter
“Learning Media” page 158.

en es
120V, 60 Hz 589633 589634
220-240V, 50/60 Hz 589635 589636

Note: These systems cannot be sold or delivered in countries that require CE compliance.

Main components at a glance:

— 1x Work surface (stainless steel)
— 1x Expanding work surface (large)
— 1x DC power supply

— 1x Multimeter

— 1x Pumping unit

— 1x Column

— 1x Hand-operated two-way valve
— 1x Pressure transmitter

— 1x Rotameter

— 1x Venturi tube

— 2x Pressure gauge (analog, low range)
— 1x Hose set and accessory kit

— 1x1/0 interface with LVProSim

Also required, please order:

1x Rust inhibitor solution 777198
1x Antibacterial solution 8060736
Optional measurement equipment:
Pressure gauge (digital, high range) 582375
Digital pressure gauge (analog output) 588234
Pressure gauge (analog, medium range) 588235
Pressure gauge (digital, medium range) 588236
Calibration kit 588416
Calibration kit with pressure modules 588417

Introduction and Fundamentals >

Shown with optional components @

Process, Flow, Level and Temperature Process Control Learning System
(Entry-Level) LV Series 6090-9

This entry-level solution is a variant of the Basic Process, Flow, and Level
process Control Learning System that allows performance of most, but not
all, experiments that can be done with the basic system equipped with the
Temperature Process Control Add-on Package. To perform all experiments,
additional equipment is required. The corresponding workbooks are entitled
“Pressure, Flow, and Level Processes” and “Temperature Process and Heat
Exchanger”, sold separately = chapter “Learning Media” page 158.

en €S
120V, 60 Hz 589638 589639
220-240V, 50/60 Hz 589640 589641

Note: These systems cannot be sold or delivered in countries that require CE compliance.

Main components at a glance:

— All components of the Process, Flow, and Level Process Control Training System
(Entry-Level)

— 1x Heating unit

- 1xRadiator

— 1x Pressure transmitter

— 1x RTD temperature transmitter

Also required, please order:

1x Rust inhibitor solution 777198
1x Antibacterial solution 8060736
Optional workstation for the two Entry-Level Learning systems:
Bench (unassembled, without dressing panels and doors) 587933
Dressing Panels (with lockable front door) 587927
Bench (assembled, without dressing panels and front doors) 587928
Bench (assembled, with dressing panels and lockable front door) 587929
Bench (with dressing panels and lockable doors, unassembled) 587931

- festo.com/didactic
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Process Control Learning Systems

Shown with optional components Shown with optional components
Temperature Process Control Add-On Industrial Heat Exchanger Add-On
LV Series 6090-2 LV Series 6090-4
This package provides additional components to the Pressure, Flow, and This package adds a heat Exchanger and an additional pump to the Pressure,
Level Process Control Learning System in order to demonstrate PID control of Flow, and Level Process Control Learning System to study the exchange of
temperature. The corresponding workbook is entitled “Temperature Process heat between two flows of water at different temperatures. For operation, it
and Heat Exchanger”, sold separately - chapter “Learning Media” page 158. requires the Temperature Process Control Add-On to be installed on the Pres-
sure, Flow, and Level Process Control Training System. The corresponding work-
en es book is entitled “Temperature Process and Heat Exchanger”, sold separately
120V, 60 Hz 588674 588675 > chapter “Learning Media” page 158.
220-230V, 50/60 Hz 588670 588671
240V, 50 Hz 588673 en
Note: These systems cannot be sold or delivered in countries that require CE compliance. 120V, 60 Hz 588678
220-240V, 50/60 Hz 588679
Main components at a glance: Note: These systems cannot be sold or delivered in countries that require CE compliance.
— 1x Heating unit
— 1x Radiator Main components at a glance:
— 4xThermocouple temperature transmitters — 1x Expanding work surface (small)
— 1x RTD temperature transmitter — 1x Pumping unit

— 1x Heat exchanger
— 1x Rotameter

Also required, please order:
1x Instrumentation pipe 588245

Optional equipment:
HART software configurator 588420

32 For tailored advice and product selection/configuration assistance, please contact a sales representative.



Shown with optional components

pH Process Control Add-On
LV Series 6090-3

This package provides additional components to the Pressure, Flow, and Level
Process Control Learning System in order to demonstrate PID control of pH
processes. The corresponding workbook is entitled “pH Process Control”, sold

separately > chapter “Learning Media” page 158.

120V, 60 Hz
220-230V,50/60 Hz
240V, 50 Hz

en

588674
588676
588673

es
588675
588677

Note: These systems cannot be sold or delivered in countries that require CE compliance.

Main components at a glance:

— 3x Metering pump

— 2x Chemical tank

— 1x pH transmitter

— 1x Metering pump drive

— 1x Set point device

— 1x pH process control accessories
— 1x pH process control consumables

Also required, please order:
1x pH process control consumables

Optional measurement equipment:
pH transmitter (HART)
Water analyzer

588246

588353
588424

Introduction and Fundamentals >

Process Control Learning Systems > Variants

Recommended Learning Material

Workbooks
- page 158

Campus license:
en 585247
es 594144

Note: The campus license includes
the student and the instructor PDF
versions of the following workbooks:
Pressure, Flow, and Level Processes;
Temperature Process and Heat
Exchanger; and pH Process Control.

Courses on Festo LX
- Pressure, Flow, and Level
Processes

- Industrial Safety in the

Workplace

- festo.com/didactic
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Process Control Learning Systems

Shown with optional components

Industrial Pressure, Flow, and Level Add-On (HART)

LV Series 6090-5

This package is an add-on to the Pressure, Flow, and Level Process Control
Learning System. The level transmitter allows students to continuously monitor
the levelin the column while the pitot tube and the differential-pressure
transmitter measure the flow rate with accuracy. A pneumatic control valve
completes this add-on and allows students to exert control over different
processes. The two transmitters use a 4 — 20 mA signal as their output. This
allows the use of either a programmable logic controller or a PID controller on
the training system.

This package requires a reliable source of compressed air from either a central
air supply or a portable unit which can deliver air at a minimal flow rate of 28 L/
min (1 SCFM) with a pressure of 207 kPa (30 PSI).

en
120-240V, 50/60 Hz 588680
Note: This system cannot be sold or delivered in countries that require CE compliance.

Optional equipment:
Pneumatic control valve (with digital positioner, HART) — DVC 2000
Pneumatic control valve (with positioner, Fisher 3660)
Electric control valve
Pneumatic control valve (with digital positioner, HART) — DVC 6200

Optional measurement equipment:
Electromagnetic flow transmitter (HART, transmitter on the right)
Vortex flow transmitter (HART)
Coriolis flow transmitter (HART)
Pressure transmitter (HART)
HART software configurator

Optional controller*:
ControlLogix PLC bundle — educational
MicroLogix PLC bundle - educational
CompactLogix PLC bundle — educational
ControlLogix PLC bundle — commercial
CompactLogix PLC bundle — commercial
S$7-1500 PLC bundle HART — educational
S7-1500 PLC bundle — Educational
Touch-screen computer mount
Touch screen graphic terminal — 14.5 cm (5.7 in)
Touch screen graphic terminal (Allen-Bradley) — 26.4 cm (10.4 in)
Industrial PC HMI (Siemens)
Touch-Screen Computer for SCADA
Unmanaged switch (Allen-Bradley)
Unmanaged switch (Siemens)

588357
588358
588360
588363

582413
588320
588323
588333
588420

588519
588521
588522
588513
588515
589669
589670
589678
8165911
8103425
589672
588440
765575
780054

* Optional dual-sided instrumentation workstation (order no. 589003) required. Other
requirements might apply: Please check with your sales representative for details.

Note: When you order a PLC bundle, make sure you also order an appropriate HMI or

touch-screen terminal.

Optional software:
FactoryTalk View ME Studio - page 173
Step 7 professional and WinCC Advanced* - page 173
RSLogix 5000* - page 172

* A single license is usually included with the PLC bundles. If you require additional

licenses, order these supplementary licenses separately.

For tailored advice and product selection/configuration assistance, please contact a sales representative.
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Process Control Learning Systems

Components

1 Table
Designed to support a workstation
and its equipment, and provides
enough space for additional small
items such as a laptop computer.
Order no. 587645
2 Work Surface
Stainless steel universal drip-tray
hinged to a perforated, tiltable work
surface on which components can be
mounted. It can be placed on top of a

regular table or on an optional bench.

Size: 80 x 900 x 700 mm
Order no. 587925
3 Expanding Work Surface
Perforated plate that can be mounted
on the Work Surface to increase the
work area.
Large (30 x 590 x 590 mm)
Small (30 x 290 x 590 mm)

763446
582356

4 Storage/Work Surface
Perforated metal plate (30 x 590 x
590 mm) on which the equipment
is placed. Two work surfaces can be
joined using spacers.
Order no. 582357
Bench
Mobile workstation on which the
large or small work surfaces can be
mounted. It has three pairs of side
supports over which three storage/
work surfaces can be slid, providing
shelving for component storage.

5 Assembled, Without Dressing
Panels and Front Doors
Order no. 587928
6 Assembled, With Dressing Panels
and Lockable Front Doors
Order no. 587929
Unassembled Without Dressing
Panels and Doors

Order no. 587933

7 Dressing Panels
(with Lockable Front Door)
Designed to fully enclose the bench.
Front and side doors are lockable to
secure components.
Order no. 587927
8 Dual-Sided Instrumentation
Workstation
Designed to house devices such as
controllers, PLCs, color paperless
recorders, and touch screen graphic
Terminals. The workstation allows
two student groups to work simul-
taneously. It features two mounting
pipes to install instruments.
Order no. 589003
9 Touch-Screen Computer Mount
Allows the installation of a touch-
screen computer on the side of either
the Dual-Sided Instrumentation
Workstation.
Order no. 587644
Controller Support Panel
Allows the installation of a PLC or PID
controller to the side of the mobile
workstation.
Order no. 687932
10 Storage Station
Designed to store the accessories
and the various optional models
which are not required for the partic-
ular process taking place on the
workstation. It includes space to
store up to four flange tops, many
flow meters and control valves on
six galvanized struts (three on each
side), a few devices on two instru-
mentation mounting pipes, and
miscellaneous pieces of equipment
in the three painted stainless-steel
storage boxes at the bottom of the
station.
Order no. 588301
11 Controller Support Panel
Metal support plate required to
install the controller on the side of
a bench.

Order no. 587932

Note: Some of these components may not be sold or delivered in countries that

require CE compliance; please check with a sales representative for details.

Process Control Learning Systems > Components
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Process Control Learning Systems
Components

1 Pressure Transmitter

This transmitter has output signals
of 4 — 20 mA, a zero adjustment of
90% of the calibrated span, a span
adjustment of 2.5 -103 kPa (10 -
414 in H20), a proof pressure of 310
kPa, gauge (45 psig), an operating
temperature of 5—-70°C (41 -158
°F), and a compensated temperature
of 0= 50°C (32— 122 °F). Linearity:
1% of the full scale. Hysteresis:
0.2% of the full scale. Supply
voltage: 24V dc.

Order no. 588216
2 Thermocouple Temperature
Transmitter
This transmitter has four J-type ther-
mocouple probes with cold-junction
compensation and a built-in calibra-
tion source. Its outputs are controlled
using 0 —5Vdcor 4 —20 mA signals
and are calibrated at 100 mV/°C (56
mV/°F). Supply voltage: 24 V dc.

Order no. 588219
3 Paddle Wheel Flow Transmitter
This transmitter with two outputs
controlled using 0 -5V dcor 4 -

20 mA signals. The first output is a
voltage output calibrated at 1 V per
|/min (3.85 V per gal US/min). The
second output is a frequency output
calibrated at 22.1 Hz per |/min (85
Hz per gal US/min). Supply voltage:
24V dc.

Order no. 588222
4 RTD Temperature Transmitter
Transmitter with a single three-wire
100 Q platinum probe and a built-in
calibration source. Its outputs are
controlled using 0 —5Vdcor4-20
mA signals and are calibrated at 100
mV/°C (56 mV/°F). Supply voltage:
24V dc.

Order no. 588225

5 pH Transmitter
Transmitter with a single pH probe
and a built-in calibration source. Its
outputs are controlled using 0 - 5
Vdcor 4 —20 mAsignals and are
calibrated at 1 V/pH unit. Supply
voltage: 24 V dc.
Order no. 588228
6 Ultrasonic Level Transmitter
Transmitter with output signals
controlled using 4 — 20 mA inputs
and two switches. Its optimum range
is 64 mm-2m (2.5-801in), its
maximum range is 3 m (10 feet).
It has a digital resolution of 0.086
mm (0.0034 in) and an analog reso-
lution of 4099 steps over the 4 —
20 mA signal. It has a repeatability
greater than £ 0.76 mm (0.03 in) or
0.1% of the target distance. Its oper-
ating temperature is -40 to 70 °C
(-40 to 158 °F) and it is temperature
compensated. Update rate: 50 ms.
Order no. 588231
7 Paddle Wheel Flow Transmitter
Device that provides a accurate
measurement of the flow rate by
inserting a paddle wheel into the
flow stream. A sensor measures the
velocity of the paddle wheel which
is converted into a direct reading of
the flow rate displayed on a remote
digital display. It features a 4 — 20
mA output signal.
Order no. 588326
8 Pressure Switch
(with Analog Output)
Digital pressure gauge ranging from
0 kPa (0 psi) to 1000 kPa (145 psi).
It features a 4 — 20 mA output signal
proportional to a user-defined upper
value. A relay can be configured so
as to become activated when the
measured pressure rises above a
threshold value. 10-Link supported.

Order no. 611537

Note: Some of these components may not be sold or delivered in countries that require

CE compliance; please check with a sales representative for details.

For tailored advice and product selection/configuration assistance, please contact a sales representative.



1 Pressure Gauge

Provides a direct reading of the
pressure in one of many convenient
measurement units. It features two
interconnected pressure ports, and
is equipped with a mounting bracket
for simple installation on the work-
station. The pressure gauge is avail-
able in four versions with different
operating ranges:

Analog, Low Range, 0 - 100 kPa
(0-15 psig)
Order no. 582374

Digital, High Range, 0 — 690 kPa
(0-100 psig)
Order no. 588234

Analog, Medium Range, 0 — 200 kPa
(0-30 psig)
Order no. 588235

Digital, Medium Range, 0 — 200 kPa
(0-30 psig)
Order no. 588236

2 Float Switch
Reed-relay float switch with magnet-
equipped float. Its mounting is
vertical and inside the level column.
The reed contact is hermetically
sealed and normally closed, with a
positioning range of 25 ¢cm (10 in). It
operates at atmospheric pressure.
Order no. 588242

3 Conditioning Unit (Single Port)
Conditions and regulates the pres-
sure of the air supplied to the pneu-
matic circuits. It consists of
a main shutoff valve, filter, a pres-
sure regulator, pressure gauge,
sleeve valve, and a muffler. It
requires compressed air from a
central air supply or a portable unit.
Order no. 588111
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4 Pumping Unit
Consists of a centrifugal vari-
able-speed pump having a flow of
0-121/min (0 - 3.2 gal US/min)
and a maximum pressure of 100
kPa, gauge (14.5 psig). The pump
motor has a rated speed of 3600
rpm at 60 Hz and 3000 rpm at 50
Hz, with a power of 0.37 kW (0.5 hp)
at 60 Hz and 0.25 kW (0.33 hp) at
50 Hz. The Pumping Unit includes a
built-in Powerflex 525 ac drive from
Allen-Bradley. This ac motor drive
has an output voltage of 0 — 230 V
ac, an output frequency of 0 — 240
Hz, and is controlled using either
4 —20 mA signals or an Ethernet/
IP digital communication with Allen-
Bradley PLC’s. The Pumping Unit also
features a convenient communication
interface to configure and monitor all
the drive’s parameters. The nominal
current of the Pumping Unitis 3 A at
120V 60 Hzand 1.5 A at 220 - 240
V50 Hz.

120V, 60 Hz 595991

220-240V, 50/60 Hz 595992

5 Metering Pump
Device whose pump motor has an
excitatio