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Transmitters and Primary Flow Elements 
pH, Conductivity, Temperature, Heat Exchangers

1	 Temperature Transmitter
Device that displays the tempera-
ture measured by up to two devices 
such as RTDs or thermocouples. It 
also outputs either a 4-20 mA signal 
compatible with the HART communi-
cation protocol. The configuration of 
this transmitter can only be modified 
using a software configurator. 
	 Order no. 	 	 582422	

2	 Platinum RTD 100 
Resistive thermal device which uses 
the change of electrical resistance of 
platinum with changing temperature 
to determine the temperature. The 
model is provided with a T-shaped 
connector and a thermowell for inclu-
sion in the process loop. 
	 Order no. 	 	 582407	

3	 J-Type Thermocouple 
Device that uses the thermoelectric 
effect to perform precise measure-
ment of temperature. The model is 
provided with a T-shaped connector 
and a thermowell for inclusion in the 
process loop. 
	 Order no. 	 	 582406	

4	 Brazed Plate Heat Exchanger 
Compact type of exchanger made of 
a series of thin, usually corrugated 
plates which create cavities in which 
the process fluids flow. Each plate 
has four corner ports (one inlet, and 
one outlet for each of the two fluids). 
When the plates are assembled, the 
ports line up to give access to the 
cavities. For each cavity, a pair of 
gaskets or restrictions alternately 
blocks the access to one of the two 
fluids and lets the other one flow 
from the inlet to the outlet.
	 Order no. 	 	 582400	

5	 Gasketed Plate Heat Exchanger 
Device that features a series of 
thin, thermally conductive plates 
that create cavities or channels for 
the two fluids. By alternating the 
fluid that circulates in each channel 
between fluids 1 and 2, a multi-lay-
ered and compact structure is 
created and allows an efficient heat 
transfer to take place. Plates can be 
added or removed to change the 
surface area of the  where the heat 
exchange takes place. 
	 Order no. 	 	 588309	
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1/2	 Shell and Tube Heat Exchanger
Made of a series of tubes around 
which a watertight shell is built. A 
given fluid flows in the tubes while 
another one flows in the shell around 
the tubes. 
	 1  1-pass	 	 588310	
	 2  4-pass		  588311	

3	 pH Transmitter (HART) 
Features a one-channel Liquiline 
M CM42 transmitter from 
Endress+Hauser for pH, conductivity 
or oxygen measurement. A pH probe 
measures the electrochemical poten-
tial of a solution to determine its pH. 
The device displays the pH meas-
ured by the probe and has a 4-20 
mA output to transmit the measure-
ment to a controller. It uses the HART 
protocol, 4–20 mA.  
	 Order no.	 	 588353	

44	 pH Transmitter (HART) 
Features a 4-channel Liquiline 
CM444 transmitter from Endress 
+ Hauser for pH, ORP, conduc-
tivity, oxygen, chlorine, turbidity, 
and sludge level measurement, and 
more. It uses the HART protocol, 
4–20 mA.
	 Heartbeat	 	 611546	

5	 Conductivity Transmitter
Device that features a probe which 
measures the conductivity of a solu-
tion. The probe has a large meas-
urement range and a high durability. 
The device displays the conductivity 
measured by the probe and has an 
output to transmit the measurement 
to a controller. Supports the HART 
protocol.
	 Order no.	 	 588355 	
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Valves
Pressure, Flow, Level, Temperature, Air

1	 Pneumatic Control Valve
Industrial bronze control globe valve 
of the equal percentage type and is 
normally open. It includes a current-
to-pressure converter which trans-
forms a 4-20 mA input signal into a 
pneumatic output signal sent to the 
actuator of the control valve. Recom-
mended learning material, also 
order: “Control Valves” → Page 163
	 Order no. 	 	 582424	

2	 Electric Control Valve
Industrial bronze control globe valve 
of the equal percentage type and 
is normally open. This device trans-
forms a 4-20 mA input signal directly 
into a specific opening of the control 
valve. A 0-10 V dc output is used as a 
feedback signal to monitor the posi-
tion of the valve.
	 Order no. 	 	 588360	

3	 Pneumatic Control Valve with 
Digital Positioner 
Industrial bronze control globe 
valve of the equal percentage type 
and is normally open. It includes a 
digital valve controller which trans-
forms a 4-20 mA input signal into a 
pneumatic output signal sent to the 
actuator of the control valve. The 
controller has a high-performance 
positioner. Recommended learning 
material, also order: “Control Valves” 
→ Page 163 
	 HART, DVC 2000	 	 588357	
	 HART, DVC 6200	 	 588363	

4	 Pneumatic Control Valve (with 
Positioner, Fisher 3660) 
Industrial bronze control globe valve 
of the equal percentage type and is 
normally open. It includes a current-
to-pressure converter which trans-
forms a 4-20 mA input signal into a 
pneumatic output signal sent to the 
actuator of the control valve. A pneu-
matic positioner provides a valve 
position proportional to the pneu-
matic signal. Recommended learning 
material, also order: “Control Valves” 
→ Page 163
	 Order no. 	 	 588358	

5	 Solenoid Valve
A simple unidirectional, direct-acting, 
normally closed valve made of brass 
which can be used to effect on/off 
control on a process. It is fully open 
when a 24 V dc signal is applied to 
the electrical connectors wired to the 
solenoid.
	 Order no. 	 	 582426	

6	 Ball Valve 
Device used for on/off control of 
ports in the Pressure, Flow, Level, 
and Temperature Process Learning 
Systems. It can also be used to 
throttle and manually regulate the 
flow in a process loop.
 Order no. 		  588365	

7	 Three-Way Pneumatic Control 
Valve 
Industrial bronze control globe 
valve of the equal-percentage type 
designed to be used in mixing mode 
(two inlets, one outlet). Normally 
open on the lower port. 
	 Pneumatic control 	 	 582430	
	 Positioner (Fisher 3660) 	 	 588373	
	 With dig. pos. (HART) DVC 6200	 588376	
	 With dig. pos. (HART) DVC 2000	 588372	

Pneumatic Control Valve (Air)
Normally closed stainless steel valve 
with 1/4 inch connectors. It features 
a rugged construction and good 
control characteristics over the air 
flow. It includes a current-to-pres-
sure converter which transforms a 
4-20 mA input signal into a pneu-
matic signal sent to the actuator of 
the valve. 
	 8	Pneumatic control	 	 582428	
		  Positioner (Fisher 3660) 		  588367	
		  HART, with dig. pos. DVC 6200	588368	

9	 Muffler Assembly
Device composed of two air inlet 
ports connected to a muffler to 
reduce exhaust noise. A graduated 
hand valve for each air inlet restricts 
the access to the muffler while a 
third one is used to link the two input 
lines.
	 Order no. 	 	 588314	
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Components
Calibrators, Configurators

1	  Calibration Kit
This kit includes the equipment 
required to precisely adjust the 
control valves and to perform diag-
nostic tests on electrical devices. The 
kit contains a Fluke 725 multifunc-
tion process calibrator which can act 
as a source and measure different 
parameters. A calibration pump 
completes the kit and is used to cali-
brate pressure devices.
	 Order no. 	 	 588416	

Calibration Kit with Pressure 
Modules 
This kit is a variant of the Calibration 
Kit that also includes a Fluke 725 
multifunction process calibrator and 
pressure modules (a test pump and 
two pressure gauges) for reliable 
measurement of pressure directly on 
the Fluke calibrator.
	 Order no. 	 	 588417	

2	 Calibration Kit (HART)
This kit includes the equipment 
required to precisely adjust the 
control valves, perform diagnostic 
tests, and interface with smart 
devices. It contains a Fluke 754 
documenting process calibrator 
with HART capabilities to calibrate, 
maintain, and troubleshoot HART 
devices. The Fluke calibrator acts 
as a source and measures pressure, 
temperature, and electrical signals. 
It also include a test pump used to 
generate a wide range of pressures 
from vacuums at -95 kPa (-13.9 psi) 
to pressures up to 410 kPa (600 psi). 
Two pressure gauges, a low-range 
version (up to 34 kPa (5 psi)) and a 
high-range version (up to 690 kPa 
(100 psi)), are included and can be 
used with the Fluke calibrator for 
direct measurement of pressure.
Recommended learning material, 
also order: “Device Configuration 
(HART)” → Page 167
	 Order no. 	 	 588418	

3	 Calibration Kit (HART and 
FOUNDATION Fieldbus)
This kit includes the equipment 
required to precisely adjust the 
control valves, perform diagnostic 
tests, and interface with smart 
devices. This version of the kit is 
compatible with both HART and 
FOUNDATION Fieldbus. It includes 
the Emerson AMS Trex™Device 
Communicator: a universal HART 
and FOUNDATION Fieldbus commu-
nicator. The kit also contains a Fluke 
725 multifunction process cali-
brator which can act as a source 
and measure different parameters. 
It also include a test pump used to 
generate a wide range of pressures 
from vacuums at -95 kPa (-13.9 psi) 
to pressures up to 410 kPa (600 psi). 
Two pressure gauges, a low-range 
version (up to 34 kPa (5 psi)) and a 
high-range version (up to 690 kPa 
(100 psi)), are included and can be 
used with the Fluke calibrator for 
direct measurement of pressure. 
Recommended learning material, 
also order: “Device Configuration 
(HART)” → Page 167
	 Order no. 	 	 588419	

4	 Software Configurators
The Software Configurators include 
the FieldCare software necessary 
to interpret the data related to 
the different smart devices and to 
configure their parameters. The HART 
versions also include a communica-
tion box for data transfer between 
a HART device and a PC with a 
USB port, while the FOUNDATION 
Fieldbus version makes use of the 
FOUNDATION Fieldbus Bridge. 
	 HART	 	 588420 	
	 FOUNDATION Fieldbus	 	 588421	
	 HART/FOUNDATION Fieldbus	 	 588422 	
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Components
Pumps, VFDs, Heating, Cooling, Compressors

1	 Second Pump Add-On 
Additional pump to be used by a 
second team or to drain a Process 
Column in advanced control exper-
iments. It requires an AC VFD 
(EtherNet/IP or PROFINET). This 
model includes the tubing and equip-
ment required to install the pump 
on the Process Workstation and to 
connect it to the system.
	 Order no. 	 	 582396	

2	 Pumps Add-On (Temperature)
Two additional pumps used to 
circulate the warm and cold water 
to the Heating/Cooling Unit while 
performing temperature process 
experiments. Each pump requires 
an AC VFD (EtherNet/IP or PROF-
INET). The kit includes the tubing 
and equipment required to install the 
pumps on the Process Workstation 
and to connect them to the system. 
	 Order no. 	 	 582396	

3	 Metering Pump
Devices that dispenses chemicals 
to the process at an adjustable and 
precise rate. It features an LCD, a 
stroke length adjustment knob and a 
six-button touch pad. The pump can 
operate in a fixed rate mode or it can 
be commanded by an external 4-20 
mA signal. A contact relay is also 
featured.
	 120 V, 60 Hz	 	 588377	
	 220 – 240 V, 50/60 Hz	 	 588378	

4	 Heating/Cooling Unit
Unit that warms the contents of 
one of the two water tanks of the 
Process Workstation while it cools 
the contents of the other one. This 
creates and maintains the temper-
ature differential required for heat 
transfer experiments. Designed with 
enough capacity to ensure efficient 
and continuous operation. Typical 
capacity: 2 tons, 24000 BTU/hour, 
or 7 kW. 
	 120 V, 60 Hz	 	 763447	
	 220 V, 50/60 Hz	 	 582401	

5	 GFCI Electrical Distribution Box
Designed to power the metering 
pumps. Features an added electrical 
protection (ground fault interrupter) 
and four power outlets.
	 120 V, 60 Hz	 	 588439	
	 220 V, 50 Hz	 	 763515	

6	 AC Variable Frequency Drive 
(EtherNet/IP)
Comprises an industrial Allen-Bradley 
Power Flex 525 1.0-HP AC Drive that 
controls the pump(s) of the system. 
It features control inputs and outputs 
and can optionally communicate via 
an Ethernet link. The three-phase 
drive requires a GFCI Electrical Distri-
bution Box.
	 Single-phase power	 	 8122680	
	 Three-phase power	 	 8122682	

7	 AC Variable Frequency Drive – 
Single-Phase AC Supply (PROFINET)
Comprises an industrial Siemens 
G120 1.0-HP AC Drive used to 
control the pump(s) of the system. It 
features control inputs and outputs 
and can optionally communicate via 
a PROFINET link. Four switches allow 
the instructors to insert faults for 
troubleshooting exercises. 
	 120 V, 60 Hz	 	 589673	
	 220 – 240 V, 50/60 Hz	 	 592685	

8	 Compressor
Quiet device that provides 
compressed air to different compo-
nents. A conditioning unit must be 
connected to the compressor for 
certain applications. Available in 
different variants depending on ac 
power network voltages and frequen-
cies.
	 120 V, 60 Hz	 	 588108	
	 Other		 On request	
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1	 Distributed I/O Module (HART)
Interface module ET200M from 
Siemens. Allows the connection of 
analog I/Os using HART communi-
cation protocol to a Siemens PLC 
through PROFINET communication. 
Features eight 4-20 mA HART analog 
inputs and eight 4-20 mA HART 
analog outputs. With six fault inser-
tion switches.
	 Order no. 	 	 589674	

2	 Emergency Switch Station 
Mushroom-type push-button that 
opens its circuit when the button is 
pressed in order to cut the power to 
some of the 24 V dc outputs of the 
electrical unit, the pneumatic unit, 
and the pump drive.
	 Order no. 	 	 582352	

Indicator-Light/Push-Button Station
Three industrial push-buttons, one 
normally closed and two normally 
open, to operate the Pressure, Flow, 
Level, and Temperature Process 
Learning Systems. With three indi-
cator lights. Operates at a voltage of 
24 V DC.
	 Order no. 	 	 587871	

3	 Process Control Signal Tower 
Three lights providing visual signals 
for various states of the pres-
sure, flow, level, and temperature 
processes. Lights are stacked one 
upon another, up to five modules. 
Each module is easily programmable 
without any special wiring or tools.
	 Order no. 	 	 587869	

4	 Energy Manager
Device that records the tempera-
tures measured at different points in 
the system. It can use the flow rate 
signals coming from optional trans-
mitters to calculate energy balances 
in real time. It features an alphanu-
meric display with eight buttons and 
is powered by a 24 V dc signal. Up to 
four Platinum RTDs (Model 46917) 
can be connected to the inputs of 
the Energy Manager. Output relays 
and 4-20 mA outputs are also part 
of the device. The device can be 
programmed using a computer and a 
serial cable.
	 Order no. 	 	 582435	

5	 Deionization Unit
Designed to filter the process fluid 
and capture the ions it contains. 
Composed of two cartridge holders 
and their associated filters. The 
prefilter cartridge contains a filter 
which removes many impurities from 
the water. The deionization cartridge 
captures ions from the fluid in its 
resin.
	 Order no. 	 	 588437	

6	 Water Analyzer
Multifunction device which allows 
the simple and accurate measure-
ment of the pH, conductivity, resis-
tivity, oxidation reduction potential, 
total dissolved solids and Langelier 
saturation index of a test solution. 
	 Order no. 	 	 588424	

7	 Paperless Recorder 
Device that acquires, displays, 
records, and archives analog input 
signals. Four high-speed 4-20 mA 
inputs with a scan time of 100 ms 
can be displayed on the thin-film-
transistor (TFT) 17.8 cm (7 in) color 
display. It can be configured using 
push-buttons and a shuttle dial, and 
it can be programmed to activate 
one of four output relays. Data can 
be recorded in the internal memory 
or transferred to a USB stick. An 
Ethernet port enables recorder inte-
gration into a PC network (TCP/IP).
	 Order no. 	 	 595185 

Components
Monitoring 
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Components
Workstations

1	 Process Workstation 
(Temperature, Pressure, Flow, and 
Level)
Features two 60 L (16 gal) tanks and 
four centrifugal pumps. Designed 
for performing experiments with 
temperature, pressure, flow, and 
level processes. Delivered partly-as-
sembled.
	 Order no. 	 	 582388	

2	 Process Workstation (Pressure, 
Flow, and Level)
Features two 60 L (16 gal) tanks and 
four centrifugal pumps. Designed for 
pressure, flow, and level processes, 
but can be upgraded for tempera-
ture processes. Delivered partly-as-
sembled. 
	 Order no. 	 	 582388	

3	 Process Workstation 
Features a tank and a centrifugal 
pump. Delivered partly-assembled. 
Designed for pH/conductivity or air 
pressure/flow processes.
	 Order no. 	 	 588302	

Instrumentation Workstation 
(Without Heating/Cooling Unit)
Houses the Electrical and Pneumatic 
Units and other electrical compo-
nents. Can be linked to a Process 
Workstation with a hitch mecha-
nism, part of the Piping and Acces-
sories Kit. 

4	 Without Heating/Cooling Unit
	 Partly assembled 	 	 582393	
	 Fully assembled 	 	 588306	

5	 With Heating/Cooling Unit
	 Order no. 	 	 582391	

6	 Storage Station
Stores up to four flange tops, many 
flow meters and control valves on six 
galvanized struts, a few devices on 
two instrumentation mounting pipes, 
and various pieces of equipment 
in the three stainless-steel storage 
boxes.
	 Order no. 	 	 588301	

7	 Instrumentation Mounting Pipe 
Vertical pipe used to install instru-
ments at the appropriate height and 
close to the point of measurement. 
Can be mounted on both sides of the 
workstations.
	 Order no. 	 	 582444	

8	 Drip Tray 
Large painted stainless steel drip tray 
to collect the water. Hand valves and 
a drain tube included with associ-
ated parts. 
	 Front side	 	 582447	
	 Back side	 	 582448	

9	 Process Supports (pH) 
Package that contains various 
process struts, a long wire duct, a 
hose storage rack, and more.
	 Order no. 	 	 588428	

Package that avoids equipment 
redundancy if the pH and Conduc-
tivity Process Learning System is 
acquired as an add-on to a Process, 
Flow, Level, and Temperature Process 
Learning System.
	 Order no. 	 	 588426	

10	 Process Supports
Packages containing a subset of the 
following elements: process struts, 
a storage rack to store up to four 
optional flange tops, a long wire 
duct, a hose storage rack, and other 
assorted items. Designed to address 
the possibility of two teams sharing 
the same station and to prevent 
equipment redundancy. 
	 P/F/L/T	 	 582445	
	 Temperature		  582446	
	 P/F/L  	 	 588425	
	 P/F/L (second team)	 	 588427	

Industrial Instrumentation and Process Control    >    Components

Notes about workstations:
	– Most workstations are double-sided to allow two teams of two 
students to work at the same time, one team on each side. 

	– Steel frames ensure reliability and durability.
	– All are equipped with lockable casters for mobility.
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Components
Air and Electrical Supply, Columns, Tanks

1/2	 Column
Watertight process column made of 
clear acrylic plastic. Three ports at 
the top and bottom of the column 
can be connected to the process 
loop or sealed off with a cap. A ruler 
allows simple visual level measure-
ments. Pressure ports allow for the 
measurement of the pressure at the 
bottom and at the top of the column. 
A safety valve prevents the pres-
sure from exceeding a safe limit. The 
column features an industrial flange 
that can house an optional level 
sensors and it contains a stainless 
steel baffle plate to reduce turbu-
lence at the bottom water intake. 
Equipped with a bubbler tube to infer 
the level of fluid in the column. The 
large-diameter column has a capacity 
of 30.4 liters (8.0 gal).The small-di-
ameter column has a capacity of 
7.6 liters (2.0 gal) and can be used 
to create interacting second-order 
processes when connected to the 
large-diameter column. 
	 1 Large diameter 	 	 582394	
	 2 Small diameter 	 	 582395	

3	 Upper Tank
Tank made of heavy-duty polyeth-
ylene that is used to create non-
interacting second-order processes 
and is designed to be installed on 
the top of the Process Workstation. It 
features five connection ports. It can 
be used by a single team of students 
at a time. 
	 Order no. 	 	 588307	

4	 Chemical Tank
Rectangular carboy designed to 
contain solutions and dispense 
chemicals to the process. It is 
equipped with dripless, quick 
connectors, a check valve and a 
faucet.
	 Order no. 	 	 588436	

5	 Air Tank (Small)
Robust pressure vessel designed to 
contain pressurized air. It features 
two pressure ports each equipped 
with a quick-connect fitting (1/4 
inch) and a graduated hand-operated 
valve. The tank is coated to resist 
corrosion and is tested to SAE J10 
compliance.
	 Order no. 	 	 588313	

6	 Air Tank (Large)
Robust ASME-compliant pressure 
vessel designed to contain pres-
surized air. It features two pressure 
ports equipped with a quick-connect 
fitting (1/4 inch) and a graduated 
hand-operated valve.
	 Order no. 	 	 588312	

7	 Electrical Unit 
Module that features a lockable 
safety switch, a power transformer 
from line level to 24 V dc, and all 
the necessary inputs and outputs in 
both a safety cable version and in a 
terminal block version. 
	 120 V, 60 Hz	 	 592680	
	 220 – 240 V, 50 – 60 Hz	 	 592681	

8	 Pneumatic Unit 
Module that features an activation 
switch to quickly turn on or off the 
air supplied, an adjustable low-range 
pressure regulator (0 to 200 kPa (0 
to 30 psi)) with its output air port, 
and an adjustable high-range pres-
sure regulator (0 to 700 kPa (0 to 
100 psi)) with its output air port.
	 Order no. 	 	 582433	
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Components
Piping, Accessories, Consumables

1	 Piping and Accessories (pH)
Kit that contains many of the compo-
nents needed to perform the exer-
cises in the pH and Conductivity 
Process Training System. It includes 
an Allen-Bradley or Siemens unman-
aged switch.
	 Allen-Bradley   	 	 588435	
	 Siemens  	 	 589881	

2	 Piping and Accessories Add-On 
(pH)
Kit that contains many of the compo-
nents needed to perform the exer-
cises in the pH and Conductivity 
Process Training System. It avoids 
redundancy of equipment if the pH 
and Conductivity Process Training 
System is acquired as an add-on to a 
Pressure, Flow, Level, and Tempera-
ture Process Training System. 
	 Order no. 	 	 588434	

3	 Piping and Accessories (Air)
This kit includes a reel of tubing, a 
tube cutter, connectors, and other 
items required to use the air work-
station. A manual needle valve is 
included to control the flow of air 
in the process. It includes an Allen-
Bradley or Siemens unmanaged 
switch.
	 Siemens	 	 589882	
	 Allen-Bradley	 	 588433	

4	 Piping and Accessories (Air)
This kit is designed to be used with 
the Air Pressure and Flow Process 
Add-On. It includes a reel of tubing, 
a tube cutter, connectors, and other 
items required to use the air work-
station. A manual needle valve is also 
included to control the flow of air in 
the process.  
	 Order no. 	 	 588430	

Industrial Instrumentation and Process Control    >    Components

Piping and Accessories 
Packages that contain the compo-
nents required to operate the Pres-
sure, Flow, Level, and Temperature 
Process Training Systems and to 
perform the suggested experiments: 
hoses, elbows, and pressure ports, 
a wet leg, a three-valve manifold, a 
small ladder, wires, pressure tubes, 
tools, and an attach bracket to link 
the Instrumentation Workstation to 
the Process Workstation. The vari-
ants are designed to allow two teams 
on the same station while avoiding 
equipment duplication.
	 5	Second team		  588429	
		  Temperature, basic system		  582449	
		  P/F/L, basic system, A-B		  582451	
		  P/F/L, basic system, Siemens	 592689	
		  Temperature, add-on 		  588431	

Accessories, Temperature 
(Advanced)
Includes an infrared thermometer. 
	 Order no.	 	 582450	

Piping and Accessories, Advanced
Includes the short hose and a three-
valve manifold required for some 
of the advanced experiments on 
process control. 
	 Order no.	 	 588432	
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Spare Parts Kit 1 for 3531 systems
Set of spare parts for the pH and 
Conductivity Process Training 
System.  
	 Order no.	 	 763511	

Spare Parts Kit 1 for 3532 systems
Set of spare parts for the pH and 
Conductivity Process Training 
System.
 	Order no. 	 	 763512	

Spare Parts Kit 2 for 3532 systems
Second set of spare parts for the pH 
and Conductivity Process Training 
System.
 	Order no. 	 	 763513	

1	 Spare Parts Kit for 3533 systems
Set of spare parts for the Air Pressure 
and Flow Process Training Systems.
	 Order no.	 	 589882	

2	 Consumables Kit 1 for 3532 (pH) 
systems 
Contains a supply of chemicals 
(acids, bases, buffers, marker, etc.) 
required to perform pH experi-
ments using the pH and Conduc-
tivity Process Training Systems. It 
also includes the associated Material 
Safety Data Sheets (MSDS), a box of 
plastic gloves, and 1 oz. plastic cups. 
	 Order no. 	 	 588438	

3	 Consumables Kit 2 for 3532  
systems (Conductivity)  
Includes the consumables required 
to perform conductivity experi-
ments using the pH and Conductivity 
Process Training Systems. It includes 
distilled water, iodized table salt 
(NaCl) and a conductivity calibration 
solution. 
	 Order no. 	 	 763510

Components
Spare Parts Kits, Consumables
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EasyPort USB
Interface for Measuring, Open- and Closed-Loop Control

Connection of software/simulation 
with actual training equipment/
all PLCs

The EasyPort USB is used for bidirec-
tional transmission of process signals 
between a real low-voltage control 
process and a PC. The connection 
to the automation equipment is via 
standard SysLink connectors. Input 
and output signals can thus be read 
into and output from a PC. So that 
EasyPort can adapt to different situ-
ations, we have developed software 
for the device drivers with a graph-
ical user interface, through which 
connections can be made.

The possible uses of EasyPort USB 
are diverse:

	 EasyPort USB	 	 548687	

Scope of delivery
	– EasyPort USB/EasyPort USB 19”
	– 24 V connecting cable on 4 mm safety plugs
	– USB cable
	– CD-ROM: EasyVeep, EasyOPC driver, datasheet, ActiveX control,  
examples of control using LabVIEW

Also order: 
For EasyPort with a real process or SimuBox: 
	 I/O data cable with SysLink connectors (IEEE 488) at both ends, 2.5 m		  34031	
	 Analog cable, parallel, 2 m		  529141	
For EasyPort with a real process or SimuBox: 
	 I/O data cable with SysLink connectors (IEEE 488) on both ends, crossover		  167106	
For EasyPort, freely wireable, with any PLC: 
	 I/O data cable with SysLink connector IEEE 488 and bare cable-end sleeves		  167122	
For EasyPort with an EduTrainer: 
	 I/O data cable, crossover, with terminal socket, 0.3 m		  167197	
For EasyPort with a real PLC or SimuBox:
	 Analog cable, crossover, 2 m		  533039	

	 CODESYS starter kit with CECC-LK and EasyPort USB		  8024001	
	 Universal connection unit, digital (SysLink)		  162231	
	 Quick-Fix screw adapter		  549806	

	 EasyPort USB 19”	 	 8021637	

	– Controlling a real process with a 
controller running on the PC

	– Controlling a simulated process 
model with a real PLC

	– Control of a real process, the 
control runs on the PC

	– Recording and evaluating 
measured values from a real 
process

A maximum of 8 EasyPort USB 
modules can be interconnected via a 
USB hub or via USB ports on a PC. It 
should be noted that the addresses 
of the modules are different.

Numerous practical process models 
can be controlled using any PLC using 
EasyPort and the EasyVeep simula-
tion software included in scope of 
delivery. 

Technical data
	– 24 V power supply via separate 
screw terminals or via SysLink 
connectors

	– Interface to PC (galvanically 
isolated): USB 2.0, RS 232. Up to 4  
modules can be connected via a  
USB hub. Transmission speed:  
115 kbaud

	– Analog interface: sub-D 15-pin 
socket, 12 bit resolution, 4 analog 
inputs, 2 analog outputs, sample 
frequency 0.5 kHz

	– Digital interface: 16 digital inputs, 
16 digital outputs on 2 x 24-pin 
Centronics sockets with 8 digital 
inputs each (24 V), 8 digital 
outputs (24 V). 24 V power supply. 
Digital signals represented by 
LEDs.

	– Large LCD display, display of 
channel, unit, trend and measured 
value (4 digits). Selection of the 
channel to be displayed and the 
units via keys.

	– Controllable via FluidSIM, FluidLab 
PA (Closed-Loop, Process, Water 
Management...), CIROS, Festo 
Didactic EzOPC, LabVIEW, C++, 
Visual Basic, Matlab.

For table of contents
Data Acquisition and Control
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Simulation Box
Digital/Analog

I/O Interface with LVProSim

The simulation box (SimBox) is used 
to generate and visualize digital 24 
V DC and analog 0 – 10 V DC signals, 
as are common in PLC control tech-
nology. The device has 8 momen-
tary/latching switches for gener-
ating output signals. Another switch 
serves as a release switch. The status 
is displayed by 9 LEDs. With 4 poten-
tiometers, up to 2 output voltages 
or 4 input voltages in the range from 
0 ... 10 V DC can be set. A selector 
switch enables the selection of the 
voltages shown on the display. The 
connection between the simulation 
box and the process or the PLC for 
digital signals is made via a standard 
plug connection (SysLink). Analog 
signals are connected via a D-Sub 
connector.

The simulation box is used to display 
the input and outputs signals of an 
MPS station or PLC. Two modes of 
application are possible:

	– Simulation of inputs for testing of 
a PLC program. Use I/O data cable 
(SysLink) (order no. 34031) for this 
purpose.

	– Setting of outputs (with separate 
24 V supply) in order to operate an 
MPS station. The cable (order no. 
167106, 2.5 m) required for this 
purpose is included in the scope of 
delivery.

The I/O Interface is a module that 
interfaces with a computer for data 
acquisition and PID control of a real  
process. The I/O Interface provides 
interconnection between the 
process devices and the computer. 
It performs analog signal and digital 
signal conversions and sends the 
information to LVProSim, a process 
control software included with the 
interface. 

The I/O Interface has four 4-20 mA 
analog inputs, two 4-20 mA analog 
outputs, four 24 V digital inputs, two 
24 V digital outputs, and two 30 V 
dc relays. It connects to a computer 
through a USB cable and must be 
powered using a 24 V dc power 
supply.

The I/O Interface requires LVProSim, 
a free process control software 
specially designed to connect to the 
interface and collect data at a fast 
sampling rate (100 ms). LVProSim 
has two main features: it can operate 
as a process controller and a generic 
process simulator.

The I/O Interface can be used with 
the Process Control Learning Systems 
and the Industrial Process Learning 
Systems.

Note that, although the I/O Inter-
face is designed to be used with 
LVProSim, its data acquisition 
interface is compatible with Linux, 
MATLAB, and NI LabVIEW. Raw data 
can be acquired using these soft-
ware/platform, given the appropriate 
drivers are installed.

	 SimBox, analog/digital	 	 526863	

Also order: 
	 I/O data cable with SysLink connectors (IEEE 488) on both ends, crossover		  167106	
	 I/O data cable with SysLink connectors (IEEE 488) at both ends, 2.5 m		  34031	
	 Analog cable, crossover, 2 m		  533039	
	 Analog cable, parallel, 2 m		  529141	

	 I/O Interface	 	 763509	
Note: This product cannot be ordered or delivered in countries that require compliance to 
CE regulations.
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EduTrainer Universal Preferred Versions for MPS PA 
PLCs, Operator Units

Industrial Control Technology    >    PLC

All EduTrainers can be found on  
 → festo.com/didactic

To find the EduTrainer configura-
tion tool, search for “edutrainer 
500000”

Universal Shape and Size
Do you use PLCs from global market 
leaders or less well-known but inno-
vative control concepts? Does your 
training tend to focus on mastering 
processes and technologies rather 
than safe handling of wires and 
screwdrivers? If so, the EduTrainer 
Universal is the right solution for you!

The EduTrainer Universal deserves 
its name: it fits in A4 mounting 
frames or an MPS PA station; it can 
also stand on a table or lie flat; and it 
comes as a fully configured preferred 
version or you can customize it. 

Universal Design
There are many manufacturers of 
programmable logic controllers 
worldwide. 

The EduTrainer is available with PLCs 
from Siemens, Allen-Bradley, Festo 
and other manufacturers, and with or 
without power supply, 4 mm safety 
sockets, and a SysLink system inter-
face. 

The EduTrainer Universal is designed 
for different H-rails so that it can be 
fitted with any PLC. Below the PLC, 
the 19” plug-in format ensures that 
the EduTrainer can be equipped 
with any conceivable combination 
of connecting plates and simula-
tion modules. A range of simulation 
modules allows for many different 
processes to be connected and simu-
lated during the training. 

We recommend the “Preferred 
versions”. The benefits?

	– Cost-effective solution
	– Harmonized technology
	– Quick delivery

EduTrainer Universal with 
SIMATIC S7-1500 
The controller family SIMATIC 
S7-1500 is a new controller genera-
tion in the TIA portal and a milestone 
in automation. It delivers maximum 
performance and user-friendliness for 
medium- and high-end applications 
in machine and plant automation.

CPU S7-1512C-1PN (MPS)
	– Main memory: 250 kB for programs 
and 1 MB for data

	– Memory card included
	– Interface: PROFINET IRT with 2-port 
switch

	– 32x digital inputs (24V dc)
	– 32x digital outputs (24V dc, 0.5A)
	– 5x analog inputs, 4x U/I, 1x R/RTD, 
16-bit resolution

	– 2x analog outputs, 2x U/I, 16-bit 
resolution

Notes:
Order no. 8065600 is based on 
Siemens SCE trainer packages and 
each contain an EduTrainer including 
programming cable (Ethernet cable) 
and programming software STEP 7 
WinCC (TIA Portal). When the trainer 
packages are updated by Siemens, 
the controllers are replaced by 
successor models, subject to tech-
nical feasibility. Special licensing 
rules apply to schools and training 
centers in the commercial sector.

	 Order no.	 	 8065600	   

Recommended accessories:
 I/O data cable with SysLink connectors		   
 (IEEE 488), 2.5 m 		  34031	
 Analog cable, parallel, 2 m	  	 529141	
 Safety laboratory cable, 3 m 		  571817	
 IEC power cable 90° → festo.com/didactic 	

EduTrainer Universal with 
Allen-Bradley CompactLogix 
Allen-Bradley CompactLogix control-
lers of the series 1769 are ideal for 
small to compact control applica-
tions that do not require axis control 
or safety functions. These controllers 
offer integrated serial EtherNet/IP 
or ControlNet channels and modular 
DeviceNet communications.

AB CL 1769-L24ER-QB1B (MPS)
	– Main memory: 0.75 MB
	– 1 GB SD memory card included
	– Interfaces: 2x EtherNet/IP, 1x USB
	– 16x digital inputs
	– 16x digital outputs
	– 4x universal analog inputs
	– 2x universal analog outputs
	– 4x high-speed counters

	 Order no.	 	 8034583 	  

Necessary accessories:
 I/O data cable with SysLink connectors     		
	 (IEEE 488), 2.5 m 		  34031	
	 Analog cable, parallel 		  529141	
	 RSLogix5000 		  8034585	

Recommended accessories:
	 Safety laboratory cable, 3 m 		  571817	
	 IEC power cable 90° → festo.com/didactic	

For table of contents
Programmable Logic Controllers
EduTrainer for MPS PA
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Festo Touch Panel CDPX 7’’   
Operator Unit 
Festo CDPX panels are high-perfor-
mance processors combined with 
wide-screen technology. They 
provide more functions at a higher 
resolution for man-machine inter-
faces. 

Features:
	– Set up on a metal sheet housing
	– Open for web and multimedia 
applications

	– Incorporation of standard docu-
ments

	– Multiple interfaces for process 
communication

	– Programming with Designer Studio

Technical data:
	– Control unit CDPX 7”
	– Display resolution: 800x480 pixels
	– Number of colors: 16M
	– CPU Data: 1 GB RAM
	– Supply: 24 V DC 0.7 A
	– Battery backup: Rechargeable 
lithium battery

	– SD card slot
	– Integrated switch with 2x RJ 45 
port

	– Integrated Soft-PLC Codesys V3.5
	– Integrated and wired I/O-Module 
16DI/DO, 4AI/2AO

	– Connection cable24 VDC
	– Network cable RJ45, 5 m
	– Software license Codesys V3 
Runtime for CDPX

	– Codesys p.b.F V3.5 development 
environment

	– Designer Studio V1.9x with HMI 
client

	 Order no.	 	 8162595 	  

[X] The picture shows the device 
itself for illustrative purposes only; it 
comes integrated into a module that 
can be installed on a MPS PA station.

Allen-Bradley PanelView 
Operator Unit 
Touch screen for flexibly displaying 
processes and data as a desktop 
device. The PanelView standard 
panels monitor, and control devices 
connected to CompactLogix control-
lers in an Ethernet/IP network. 

Features:
	– Ethernet/IP communication that 
supports networks with linear and 
star topologies.

	– Easy to mount on aluminum profile
	– Set up on a metal sheet housing
	– Embedded FactoryTalk runtime 
software

	– Programming with optional 
FactoryTalk Studio software 
→ page 173

Technical data:
	– Screen size : 7’’
	– Communication port : Ethernet/
IP (2x)

	– USB Port : 1x
	– Supply : 24 V DC
	– SD Card reader

	 Order no.	 	 8162597 	  

SIMATIC Touch Panel MTP700  
Operator Unit

State-of-the-art Unified Comfort 
Panel, 7-inch touchscreen interface 
for industrial control and monitoring. 
Its high-resolution display provides 
clear visuals, facilitating seamless 
interaction with automation systems. 

With advanced features like Ethernet 
connectivity and multiple communi-
cation ports, the MTP700 ensures 
reliable and versatile operation. The 
user-friendly interface and customi-
zation options make it adaptable to 
diverse applications.

Features: 
	–  7” widescreen TFT display
	– 16 million colors
	– PROFINET interface
	– Configurable from WinCC Unified 
Comfort V16, contains open-source 
software provided free of charge. 

	 Order no.	 	 8189570 	  

Recommended Learning Material

Course on Festo LX
	a PLC Programming 

[X] 

http://festo.com/didactic
https://lx.festo.com/en/courses/5094
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Controllers for Industrial Process Learning Systems
PLC Bundles

Industrial Control Technology    >    PLC

Allen-Bradley ControlLogix PLC

Powerful PLC with sixteen 24 V dc 
inputs, eight 4-20 mA HART inputs, 
eight 24 V dc output relays and eight 
4-20 mA HART outputs hardwired to 
both safety connectors and terminal 
blocks on the module front panel. 
EtherNet/IP communication ports 
are located on the PLC processor. A 
USB port can be used to transfer a 
program into the PLC. The PLC can 
be programmed using Rockwell’s 
RSLogix 5000 Full Edition software in 
four languages: relay ladder, struc-
tured text, sequential function chart, 
and function block diagram. Ten 
switches allow instructor to insert 
faults.

This PLC can be purchased separately 
or as part of a bundle.

Scope of delivery of the bundle: 
	– 1x PLC Allen-Bradley ControlLogix 
(order no. 589122)

	– 1x Studio 5000 Logix Designer Full 
Edition (educational version order 
no. 587895 or commercial version, 
order no. 587894) 

	– 1x ControlLogix and CompactLogix 
Programmable Logic Controllers 
(User Guide) (order no. 585159)

Additional required equipment, 
please also order: Touch panel or 
Touch-Screen Computer - Large with 
a HMI software (→ page 116)

	 PLC Only	 	 589122	
  PLC Bundle (Educational)		  588519	
	 PLC Bundle (Commercial)	 	 588513	

Allen-Bradley MicroLogix PLC

Ideal for small to mid-sized applica-
tions. With ten digital inputs, two 
analog inputs, six digital outputs, 
and two analog outputs. Can be 
programmed using Rockwell’s 
RSLogix Micro software and can be 
used to implement various control 
procedures, including PID routines. 
It includes an Ethernet communica-
tion port, a DF1 Full-Duplex Serial 
link (RS-232-C) port, an embedded 
LCD and control keys, and many more 
advanced features. Eight switches 
allow instructors to insert faults. 

This PLC can be purchased separately 
or as part of a bundle.

Scope of delivery of the bundle: 
	– 1x PLC AB MicroLogix 1400 (order 
no. 8203776) 

	– 1x PLC Software, RSLogix Micro 
(educational version order no. 
587552 or commercial version 
order no. 587555 )

	– 1x Communication Cable, Allen-
Bradley (order no. 587566)

	– 1x MicroLogix Programmable Logic 
Controller (User Guide) 

Additional required equipment, 
please also order: Touch panel or 
Touch-Screen Computer - Large with 
a HMI software (→ page 116)

	 PLC Only	 	 588381	
	 PLC Bundle (Educational)	 	 588521	
	 PLC Bundle (Commercial)	 	 588514	

Allen-Bradly CompactLogix PLC 

Cost-effective PLC with a L24 CPU. 
Features sixteen 24 V dc digital 
inputs and sixteen 24 V dc digital 
output relays hardwired to both 
safety connectors and terminal 
blocks on the module front panel. 
Eight 4-20 mA analog inputs and 
eight 4-20 mA analog outputs are 
also included. Two Ethernet/IP ports 
are located on the front panel. Can be 
programmed with Rockwell’s RSLogix 
5000 Lite Edition software in relay 
ladder, structured text, sequential 
function chart, and function block 
diagram. Ten switches allow instruc-
tors to insert faults.

This PLC can be purchased separately 
or as part of a bundle.

Scope of delivery of the bundle: 
	– 1x PLC AB CompactLogix (order no. 
589123) 

	– 1x Studio 5000 Logix Designer Lite 
Edition (educational version order 
no. 587890 or commercial version 
order no. 587892)

	– 1x ControlLogix and CompactLogix 
Programmable Logic Controllers 
(User Guide) (order no. 585159)

Additional required equipment, 
please also order: Touch panel or 
Touch-Screen Computer - Large with 
a HMI software (→ page 116)

	 PLC Only	 	 589123	   
  PLC Bundle (Educational)		  588522	
	 PLC Bundle (Commercial) 	 	 588515	

Siemens S7-1500 PLC

S7-1516 PLC. Features sixteen 24 
V dc inputs, eight 4-20 mA inputs, 
eight 24 V dc output relays and 
eight 4-20 mA outputs hardwired to 
both safety connectors and terminal 
blocks on the module front panel. 
One PROFIBUS port and three 
PROFINET ports. Can be programmed 
using Siemens SIMANTIC STEP 7 Pro 
software in TIA Portal environment 
using Ladder (LAD), Function Block 
Diagram (FBD), Instruction List (IL). 
Ten switches allow instructors to 
insert faults.

This PLC can be purchased separately 
or as part of a bundle.

Scope of delivery of the bundle: 
	– 1x PLC S7-1516 (order no. 589671) 
1x TIA Portal PLC Software (Step 7 
Professional) (order no. 592687)

Scope of delivery of the bundle HART:
	– 1x PLC S7-1516 (order no. 589671) 
	– 1x Distributed I/O Module (HART) 
(order no. 589674)

	– 1x TIA Portal PLC Software (Step 7 
Professional) with Process Device 
Manager (PDM) (order no. 589676)

 
Additional required equipment, 
please also order: Touch panel or 
Touch-Screen Computer - Large with 
a HMI software (→ page 116) 

	 PLC Only 	 	 589671	
	 PLC Bundle (Educational)	 	 589670	
	 PLC Bundle HART (Educational)	 589669	
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ABB CM30 PID Controller 

Powerful and versatile device 
for industrial process control. Its 
advanced features, flexibility, and 
ease of use make it an ideal choice 
for optimizing operations, enhancing 
productivity, and achieving supe-
rior control performance in various 
industries. 

Its compact design and modular 
architecture allow for seamless inte-
gration into existing control systems. 
It has powerful control functionality 
including cascade, feed-forward, 
ratio, predictive and adaptive control 
strategies.

Order no. 		  8187460	

Distributed I/O Interface

Interface module (ET 200M) from 
Siemens that permits to connect 
analog I/O’s using HART commu-
nication protocol to a Siemens PLC 
through PROFINET communication. 
This I/O module features eight 4-20 
mA HART analog inputs and eight 
4-20 mA HART analog outputs.

All the I/O’S can be hardwired to both 
banana jacks and terminal blocks on 
the module front panel. Safety labo-
ratory cables provide an easy and fast 
way to wire a setup, while terminal 
blocks allow students to wire their 
setup in a way much closer to what is 
commonly found in the industry. 

This module has six switches that the 
instructor can use to insert faults.

	 Order no.	 	 589674 	

http://festo.com/didactic
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Touch-Screen Computer

Computer that features a large 
23-inch touch-screen and a high-
speed processor. It can be installed 
on an optional computer mount 
(order no. 589678) on the
Instrumentation Workstation of the 
Industrial Process Learning Systems.

	 Order no.	 	 589677	   

Touch-Screen Computer for SCADA

Computer that features a large 
23-inch touch-screen and a high-
speed processor. It can be installed 
on an optional computer mount 
(order no. 589678) on the Instru-
mentation Workstation of the Indus-
trial Process Learning Systems. 

Designed to ensure full compat-
ibility with the SCADA system and 
long term reliability and efficiency.  
The optional preferred software for 
SCADA such as FactoryTalk View, 
WinCC is preinstalled along with the 
other optional PLC programming soft-
ware ordered at the same time, such 
as RSLogix Micro, RSLogix 5000 or 
Step7 TIA Portal. All the software are 
registered to the training facility. 

	 Order no. 	 	 588440	   

Touch-Screen Graphic Terminal 
(Allen-Bradley) 

Allen-Bradley PanelView Plus 7 with 
a 14.5 cm (5.7 in) color display. The 
terminal also features an integrated 
USB port, an EtherNet/IP commu-
nication port and an RS-232 serial 
port. A Rail Workstation is required 
to install the Touch Screen Graphic 
Terminal on the systems. 

Preprogrammed graphic terminal 
that monitors and control many 
devices of the Pressure, Flow, Level, 
and Temperature Process Training 
Systems. The optional FactoryTalk 
software can be used to modify the 
interface or develop a custom one.

	 Order no. 	 	 8165911	

Industrial PC HMI (Siemens) 

Consists of a Siemens 477D Indus-
trial PC with a 48.2 cm (19 in) color 
display. This touch-screen inter-
face allows monitoring and control 
of some features of the Pressure, 
Flow, Level, and Temperature Process 
Training Systems. 

The Touch Screen Graphic Terminal 
is preprogrammed with a control 
interface developed with the various 
components of the system in mind. 
It features an integrated PROFINET 
communication port, three USB ports 
and DVI port to connect an extra 
large monitor for presenting demon-
strations to a large student group. 
The Industrial PC includes Windows 
7 Ultimate and WinCC Runtime soft-
ware. The WinCC Advanced develop-
ment software is optional and can 
be used to design your own control 
interface.

	 120 V, 60 Hz	 	 589672 	  
	 220  – 240 V, 50 Hz	 	 592683 	  

Controllers for Industrial Process Learning Systems
Touch-Screens, HMI, Graphic Terminals 

Touch-Screen Graphic Terminal 
(Allen-Bradley) 

Allen-Bradley PanelView Plus 7 
1000 with a 26.4 cm (10.4 in) color 
display. It features an integrated 
EtherNet/IP communication port and 
one USB port. It requires a 24V dc 
power supply that can be connected 
using either a terminal block or a 
M12 quick connector. 

Preprogrammed graphic terminal 
that monitors and control many 
devices of the Pressure, Flow, Level, 
and Temperature Process Training 
Systems. The optional FactoryTalk 
software can be used to modify the 
interface or develop a custom one.

	 Order no.	 	 8103425 	  
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 Advanced PLC Training System - Rockwell Automation (120 – 240 V, 60 Hz)		  588969	  
 Advanced PLC Training System - Siemens (120 – 240 V, 60 Hz)		  595849	
Notes: These products cannot be sold or delivered in countries that require CE compliance. 
For other country voltage/frequency configurations, please contact your local sales repre-
sentative for availability.

Also required, please order 
For the Rockwell Automation version: Studio 5000 Logix Designer → page 172
For the Siemens version: FactoryTalk View Studio → page 173

Advanced PLC Training System
Programming High-End PLCs and HMIs

Programming a PLC efficiently 
requires a strong familiarity with the 
specifics of the programming envi-
ronment and languages. This training 
system allows students to acquire 
hands-on experience with industrial 
control equipment. Realistic exam-
ples are used to motivate students. 
These examples are displayed on the 
graphic terminal, and correspond 
to real PLC applications that can be 
interfaced with the trainer.

A complete course introduces the 
necessary theory and guides the 
students step-by-step through the 
practical activities to be performed 
with the learning system. 

Benefits
	– Industrial hardware and software 
for realistic training

	– Easy access to components 
	– Communication between devices 
using either an industrial Ethernet 
switch, Sys-Link connectors, or 
2 mm jacks.

	– Rugged transportation and 
storage case

	– Eight fault switches for trouble-
shooting exercises

Learning Objectives
	– Familiarization to WinCC (TIA 
Portal) for the Siemens system or 
to Studio 5000 and FactoryTalk 
View Studio for the Rockwell Auto-
mation system

	– Understanding PLC operation and 
addressing

	– Programming in four different 
IEC 61131 languages: ladder, 
sequential function chart, function 
block, and structured text.

	– Designing HMIs
	– TroubleshootingHardware Description

	– Rockwell Automation version: CompactLogix 5370 controller, PanelView 
Plus 7 graphic terminal, Stratix 2000 industrial Ethernet switch, several 
inputs (16 digital and 4 analog inputs) and outputs (16 digital and 2 analog 
outputs). 

	– Siemens version: Siemens S7-1200 controller, 7-inch widescreen TP700 
Comfort Panel with PROFINET, MPI/PROFIBUS DP, and USB interfaces, and 
a SCALANCE XB005 unmanaged industrial Ethernet switch, several inputs 
(16 digital inputs, including 6 high-speed counters, and 4 universal analog 
inputs) and outputs (14 digital outputs, including 4 high-speed outputs, and 
2 configurable analog outputs).

	– Common to both versions: Inputs and outputs are accessible from the front 
panel using 2-mm test leads. Controls and lights can also be connected. Eight 
switches allow the addition of electrical faults during troubleshooting exer-
cises. A SysLink interface allows connection to Modular Production System 
(MPS) stations from Festo.

Recommended Learning Material

Workbook

Campus license:
Rockwell Automation	 589148
Siemens	 8096774

Notes: Campus licenses are offered in 
English only. They include the student 
and the instructor PDF versions of the 
workbooks.

Courses on Festo LX 
	a PLC and HMI Programming 
(Siemens S7-1200)
	a PLC and HMI Programming 
(CompactLogix AB) 

Siemens version illustrated

For table of contents
Cybersecurity
Networks and IT Security
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Smart Sensors TP 1312
Sensor Techology With IO-Link

Industrial Control Technology    >    Smart Sensors

Understanding Smart Sensors
TP 1312 combines industrial compo-
nents with project-oriented learning 
activities to efficiently build profi-
ciency in smart sensor technology for 
Industry 4.0. 

A Complete Learning Concept
Comprehensive courseware guides 
students through detailed project-
oriented learning activities. Starting 
with the basics of each sensor, 
students perform practical exercises 
in a simplified work environment, 
allowing them to focus on smart 
sensors.

Students can also connect these 
sensors to a PLC over PROFINET, 
EtherNet/IP or Modbus, just like in 
industry.

Industrial Relevance
Smart sensors play a crucial role 
in the process automation. Several 
sensors from TP 1312, including 
flow, pressure, and temperature 
sensors, monitor process variables. 
Furthermore, the equipment and 
software of TP 1312 can be utilized 
to configure IO-Link devices specifi-
cally designed for Industrial Process 
Learning Systems.

Quick Assembly
All components are based on the 
Quick-Fix mounting system, which 
allows for quick mounting and align-
ment of sensors and test objects 
without any tools. Components can 
be installed on a profile plate or on 
the optional Sensor Workstation.

For table of contents
Sensor Techology
Smart Sensors

→ Video

https://www.youtube.com/watch?v=h3m9JVgAaV8


 →  festo.com/didactic 119

Industrial Control Technology    >    Smart Sensors

2

3

6

	 Complete Equipment Set TP 1312	 	 8116358	

The most important components at a glance:
	 1	 Diffuse photoelectric sensor with IO-Link		  8110725	
	 2	 Inductive proximity sensor with IO-Link		  8110726	
	 3	 Ultrasonic sensor with IO-Link		  8110727	
	 4	 IO-Link master module with 4 ports		  8110729	
		  Accessory kit for equipment set TP 1312		  8112723	

Necessary accessories, also order:
	 5	 Sensor workstation*		  8110723	
	 6	 Set of test objects		  549830	
		  Slide unit 		  572740	
* Please order the main cables separately. If the Sensor workstation is not ordered with the 
training package, be sure to have a profile plate to hold the sensors and a tabletop 24V DC 
power supply. A PLC is necessary for the last portion of the course. Several options are 
available. Please check with your sales representative for further details.

Recommended accessories:
 	IO-Link Bluetooth Interface		  8132947	
	 RFID sensor with IO-Link		  8110728	
	 Laser distance sensor with IO-Link		  8115140	
	 Temperature sensor with IO-Link		  8115033	
	 Code reader with Ethernet 		  8121748	
	 Flow sensor with IO-Link		  8115026	
	 Pressure sensor with IO-Link		  8115027	
	 EduTrainer Universal with SIMATIC S7-1500		  8065452	
	 EduTrainer Universal with Allen-Bradley CompactLogix 		  8034582	
	 EduTrainer Universal with Festo CECC-LK CODESYS V3.5 		  8043320	
	 Equipment set TP 1311 – Sensors for object detection 		  8150804	

Learning Objectives
	– Understanding the benefits of 
smart sensors in the context of 
Industry 4.0

	– Selecting, parameterizing, 
monitoring, and adjusting sensors

	– Setting up IO-Link communication
	– Integrating sensors into different 
manufacturing communication 
layers

	– Performing predictive maintenance
	– Replacing sensors and uploading 
settings automatically

	– Troubleshooting sensors

Data Monitoring
The software PACTware provides 
the interface to parameterize, 
adjust, and operate smart sensors. 
Monitoring real-time data prepares 
students to perform predictive 
maintenance and troubleshooting. 
An optional Smart IO-Link Interface 
seamlessly integrates mobile devices 
(iOS or Android) through Bluetooth 
for remote monitoring and operation.

Recommended Learning Material

Workbooks

Campus license:
de	 8148168
en	 8122694
fr	 8148172

Note: Campus licenses include 
the student and the instructor PDF 
versions of the workbooks “Funda-
mental Principles of Smart Sensors”, 
“Smart IO-Link Interface”, and “PLC 
Integration of Smart Sensors”.

Courses on Festo LX
	a Fundamental Principles of  
Smart Sensors

	a Smart IO‑Link Interface  
(P&F SmartBridge)
	a PLC Integration of Smart 
Sensors
	a Smart IO-Link Interface

4

5

1
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Networks and IT Security TP 1333

IT security plays an ever-increasing 
role in more and more professions. 
Mechatronic engineers, industrial 
electronic engineers and IT special-
ists need sound professional quali-
fications. Training package TP 1333 
offers this over a range of subjects 
based on a wide range of training 
scenarios.

Equipment set TP 1333 contains 
components for the setup of example 
networks that serve to communi-
cate all important fundamentals of 
IT security.

The equipment is configured for two 
workstations. The individual modules 
can be adapted to the spatial situa-
tion in the classroom or laboratory. 
The modules can be positioned flex-
ibly to solve the exercises: on work-
tables or in an A4 mounting frame. 
The two EduTrainers with Siemens 
router and switch form the core of 
equipment set TP 1333.

The enclosed Festo NetLab Toolkit 
(NLTK) configuration software 
enables the configuration of network 
and safety functions. Examples of 
such functions include setting an IP 
address, clearing the ARP address 
memory, and importing and deleting 
NetLab hierarchy certificates. The 
NLTK requires one-off admin rights 
when launched, and makes the 
necessary functions available to the 
students. During the teaching unit, 
there is no further need to enter the 
administrator password.

For table of contents
Cybersecurity
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The enclosed workbook contains 
detailed practical exercises on appli-
cations that are becoming increas-
ingly important in the industry. Theo-
retical foundations supplement the 
exercises perfectly. Pre-configured 
software setups and sample solu-
tions optimize laboratory-based 
learning. Exercises 1 to 4 can be 
carried out separately at one work-
station. Exercises 5 and 6 are carried 
out jointly at neighboring work-
stations. The workbook covers the 
following key cybersecurity topics in 
everyday industrial situations:

	– switching and monitoring
	– address allocation in production 
networks

	– routing and firewall functions
	– VLAN-separated manufacturing 
networks

	– Network Address Translation (NAT)
	– Virtual Private Networks (VPN)

To complete the exercises in their 
entirety, two PLCs and two PCs with 
a Windows 10 operating system 
are required. The PLC must allow 
external adjustment of IP address 
e.g. project with the “IP address is 
set directly at the device” setting. 
Alternatively, control with factory 
settings should be possible.

Special license rules apply 
for schools and educational 
institutes in the commercial 
sector.

For table of contents
Cybersecurity
Networks and IT Security

Equipment Set TP 1333 
with workbook and software

	 de	 			   8127828	
	 en	 			   8127829	
	 es	 			   8127830	
	 fr	 			   8127831	

The most important components at a glance:
	– 2x EduTrainers with integrated electricity supply, a S615 router and a XC208 switch
	– 1x Inductive proximity sensor with IO-Link			    
	– 1x Ethernet cable set
	– 1x Festo NetLab Toolkit configuration software
	– 1x Configuration files for the exercises with S615 router and XC208 switch
	– 1x Workbook, in printed form and on a USB data carrier

http://festo.com/didactic
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Industrial Pumps
The Flexibility Needed to Master Pumping Circuits

Project-Based Approach
Pumps move fluids through a wide 
variety of industrial applications and 
systems. Proper selection, instal-
lation, commissioning, operation, 
maintenance, troubleshooting, and 
repair skills are necessary to ensure 
efficiency and safety. 

Hands-on courses allow maintenance 
and process technicians, as well as 
industrial mechanics, to develop this 
expertise.

Pedagogical objectives are aligned to 
professional requirements. Emphasis 
is placed on critical topics such as 
troubleshooting and efficiency. The 
project-based approach enables 
learners to apply their skills in a real-
world setting.

Versatile Workspace
Practical experimentation is 
conducted on the ergonomic and 
rugged pumping circuit bench. It is 
designed to withstand the rigors of 
the workshop environment while 
providing a comfortable workspace 
for building circuits.

The bench is designed following the 
5S principles to promote a tidy and 
organized workplace. Water conve-
niently circulates in a closed loop 
and naturally drains back to the tank 
through a drainage system.

Main Features of the Bench 
	– Lockable drawers featuring outline 
of components for storage and 
inventory

	– IP54 control panel to prevent 
electrical hazards and breakdowns

	– Tank and perforated work surface 
can be easily removed for cleaning

	– Stainless steel used in key areas to 
prevent corrosion

	– Electrical and control components 
housed inside the bench

	– Compact and mounted on casters

Quick Circuit Assembly
To optimize lab sessions, several 
features facilitate circuit assembly 
and disassembly: 

	– Large, perforated work surface  
for various circuit layouts

	– Single rotating knob for quick 
installation of components

	– Flexible hoses for enhanced 
durability

	– Quick-connect cam lever couplings 
and push-in fittings for easy pipe 
and tubing connections

Teachers can insert faults to put 
learners’ troubleshooting skills to 
the test. 

Multiple-pump system illustrated

For table of contents
Industrial Trades

→ Video

https://youtu.be/RM-gq_HjGZE
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Recommended Learning Material

Workbooks

Campus licenses:
Single-Pump Systems	  8195948
Pump Performance	 8195827
Multiple-Pump Systems	  8195946
Positive-Displ. Pumps 	 8193210

Notes: Campus licenses are currently 
offered in English only, but other 
languages will be added as they 
become available. Campus licenses 
include the student and the instructor 
PDF versions of the workbook.

Courses on Festo LX
	a Single-Pump Systems

	a Pump Performance

	a Multiple-Pump Systems
	a External Gear Pumps

Foundational Areas of Expertise    >    Industrial Trades    >    Industrial Pumps 

The Industrial Pumps learning solution is composed of four systems: 
	 Single-Pump Systems, 120 V, 60 Hz   or	 	 8180033	
	 Single-Pump Systems, 220-240 V, 50/60 Hz	 	 8180034	
	 Pump Performance* 	 	 8180035	
	 Multiple-Pump Systems** (see picture)	 	 8180036	
	 Positive-Displacement Pump Systems** 	 	 8180037	
*   Requires “Single-Pump Systems”
** Requires “Pump Performance”

Main components for Single-Pump Systems:
	 Pumping circuit bench, 120 V, 60 Hz or		  8180039	
	 Pumping circuit bench, 220-240 V, 50/60 Hz 	 	 8180040	
and
 	Motor and pump assembly (single-pump) 		  8180041	
	 Ball valve assembly		  8180043	
	 Globe valve assembly		  8180044	
	 Manometer assembly		  8180045		
	 Rotameter assembly		  8180046	
	 Single-pump systems accessories		  8180047	

Main components for Pump Performance:
	 Magnetic-inductive flowmeter assembly 		  8180048	
	 Digital pressure gauge assembly 	 	 8180049	
 	Pump performance accessories		  8180050	
 
Main components for Multiple-Pump Systems:
	 Motor and pump assembly (multiple-pump) 		  8180051	
	 Check valve assembly  		  8180053	
 	Multiple-pump systems accessories		  8180054	

Main components for Positive-Displacement Pump Systems:
	 Positive-displacement pump accessories		  8180055	
	 External gear pump 	 	 8180056	

Soon available: Optional pumps 

Learning Objectives

Single-Pump Systems
	– Learn the fundamentals of pump 
operation and their main parts. 

	– Inspect a pumping circuit, identify 
its main components, and safely 
start it.

	– Understand fluid dynamics 
concepts that regulate the behavior 
of liquids inside a pump.

	– Perform preventive maintenance 
and part replacement procedures.

	– Detect symptoms of common 
pumping circuit failures and take 
corrective actions.

Pump Performance 
	– Trace, read and compare pump 
curves at various speeds. 

	– Evaluate the efficiency of a pump 
after changing its impeller.

	– Compare major pump output 
control methods.

	– Describe what causes cavitation 
and air ingestion and observe  
their effects.

Multiple-Pump Systems 
	– Measure pressure losses and 
understand their causes and 
consequences.

	– Install pumps in parallel or in 
series, and compare their pressure 
and flow characteristics to a 
single-pump setup.

	– Choose a pump for a specific 
application.

	– Present solutions for a tank 
replacement and identify the 
consequences on an existing 
pumping circuit.

Positive-Displacement Pumps 
	– Explain the basic operating 
principles of an external gear  
pump and its main parts.

	– Set up a circuit and start it.
	– Draw the pumps curve under 
various conditions.

	– Perform inspection, lubrication, 
and maintenance tasks.

	– Disassemble and re-assemble an 
external gear pump.

http://festo.com/didactic
https://lx.festo.com/en/courses/19582
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https://lx.festo.com/en/courses/20237
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Mechanical Drives
All the Basics of Industrial Mechanics

Machinery Maintenance
Skilled industrial mechanics are 
in demand worldwide. We rely on 
them to install, maintain, repair, and 
replace a vast array of mechanical 
equipment.

Manual skills involving a variety of 
machine elements are most valued. 
With this in mind, we have designed 
a training system that exposes 
learners to the hardware, tools, 
and methods used by industrial 
mechanics to keep plants running.

Versatile Workstation
A workstation equipped with 
movable T-slotted extrusions is 
included and is the foundation of the 
system. Learners use it to assemble 
a variety of mechanical drive set-ups. 
They test them with the included 
variable frequency drive and prony 
brake to control the motor speed 
and load, creating various usage 
scenarios.

Safety You Can Rely On
Safety is maintained with a detec-
tion circuit that cuts power when the 
polycarbonate cover of the worksta-
tion is opened. Learners are asked to 
perform a lockout/tagout procedure 
on the main switch to prevent acci-
dental activation of the motor while 
they are working. The cover can also 
be locked when closed to further 
improve safety during operation and 
allow instructors to control access to 
the components.

Complete Coverage
Instructors can rely on a turnkey 
learning solution that includes 
suggested experiments to teach 
the fundamentals every industrial 
mechanic must master. Most topics  
are combined in packages called 
“Levels” and cover:

	– Belt, chain and gear drives
	– Couplings and shaft alignment 
methods

	– Bearings and seals
	– Linear slides
	– Gearboxes and clutch-brake units
	– Vibration metering

Shown with optional components

→ Video

https://youtu.be/MvNGdJLcc2s
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1

Mechanical Drives, Workstation Package
Familiarization and Introduction

Workstation Package
230 V, 50/60 Hz	 de	 en	 es	 fr
	 			   594831 	 594776	 594833	 594832	
The most important components at a glance:
	 1  Workstation 	 593739 	 593737	 593741	 593740	
	 2  Couplings and shafts panel	 593745	 593742	 593744	 593743	
	 3  Pillow block bearings panel	 593749	 593746	 593748	 593747	
	 Workstation accessories	 593750	 593750	 593750	 593750	

Optional components: 		
	 5  Wall-mounted support for 5 panels	 594985 	 594985	 594985	 594985	
	 4  Work bench	 593855 	 593855	 593855	 593855	

Workstation Package
120 V, 50/60 Hz			 
	 		   		  594775 	 594830	 594829	
The most important components at a glance:
	 1  Workstation 		  593733	 593735	 593734	
	 2  Couplings and shafts panel		  593742	 593744	 593743	
	 3  Pillow block bearings panel		  593746	 593748	 593747	
	 Workstation accessories		  593750	 593750	 593750	

Optional components: 
	 Wall-mounted support for 5 panels	  	 594985 	 594985 	 594985 	
	 4  Work bench	 593855 	 593855	 593855	 593855	

Foundation of the System
The workstation package includes, 
besides the workstation itself, 
elements common to most exper-
iments of the mechanical drives 
training system. Shafts, basic 
couplings, pillow block bearings, 
most required fasteners, basic tools, 
and measuring apparatus are part of 
this package. A three-phase motor 
and an adjustable-height motor 
mounting base are also included.

Topics
The job sheets offer exercises 
involving components commonly 
found in mechanical drives. Topics 
include:

	– Introduction to mechanical drives
	– Familiarization with the 
workstation

	– Safety
	– Pillow blocks bearings and shafts
	– Motor, variable frequency drive, 
and tachometer

	– Shaft alignment and couplings
	– Torque, power, and efficiency

Recommended Learning Material

Workbook

Campus license:
de	  793116
en	 793115
es	 793118
fr	 793117

Notes: Campus licenses include 
the student and the instructor PDF 
versions of the workbooks of the 
Workstation Package and Level 1: 
“Introduction to Mechanical Drives”, 
“Belt Drives I”, “Chain Drives I”, “Gear 
Drives I”, and the “Mechanical Drive 
Training System User Guide”. 

Course on Festo LX
	a Introduction to  
Mechanical Drive Systems

4

http://festo.com/didactic
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Mechanical Drives, Level 1
Belt, Chain, and Gear Drives 1

Recommended Learning Material

Workbooks

Campus license:
de	  793116
en	 793115
es	 793118
fr	 793117

Notes: Campus licenses include 
the student and the instructor PDF 
versions of the workbooks of the 
Workstation Package and Level 1: 
“Introduction to Mechanical Drives”, 
“Belt Drives 1”, “Chain Drives 1”, 
“Gear Drives 1”, and the “Mechanical 
Drive Training System User Guide”. 

Courses on Festo LX
	a Chain Drives 1

	a Belt Drives 1
	a Gear Drives 1

Properly aligned pulleys, sprockets, 
and gears as well as adjustment of 
belt tension, chain slack and gear 
backlash are essential to minimize 
vibration, maximize power trans-
mission, and meet the expected 
service-life of mechanical drives. 
Industrial mechanics must be trained 
to master the fundamental skills 
related to the identification, installa-
tion, and maintenance of belt, chain, 
and gear drives.

The Level 1 includes all the hard-
ware and tools to teach these skills. 
Pulleys, sprockets and gears are 
stored on a panel for quick identifica-
tion and inventory control. 

Mechanical Drives Training System – Level 1
				    de	 en	 es	 fr	
	 			   594834	 594777	 594836	 594835	
Note: Level 1 requires the Workstation Package.

The most important components at a glance:
	 1  Belt drives 1 	 593762 	 593759	 593761	 593760	
	 2  Chain drives 1 	 593766	 593763	 593765	 593764	
	 3  Gear drives 1 	 593770	 593767	 593769	 593768	

Topics

Belt Drives 1:
	– Introduction to belt drives
	– Installation of belt drives 
	– Adjustment of belt tension
	– Speed and torque ratios

Chain Drives 1:
	– Introduction to chain drives
	– Installation of chain drives 
	– Adjustment of chain slack
	– Speed and torque ratios

Gear Drives 1:
	– Introduction to gear drives
	– Spur gear installation
	– Gear alignment
	– Backlash adjustment
	– Speed, torque, and gear ratios
	– Gear trains

3

1

2

https://lx.festo.com/en/courses/1323
https://lx.festo.com/en/courses/1455
https://lx.festo.com/en/courses/1324
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2

3

1

Mechanical Drives, Level 2
Belt, Chain, and Gear Drives 2

Building on the knowledge acquired 
in Level 1, Level 2 provides learners 
with more learning possibilities in 
installation procedures of hard-
ware commonly used in a variety of 
belt drives, chain drives, and gear 
drives. There are several types of 
belts, pulleys, chain, sprockets, and 
gears suited for specific applications; 
industrial maintenance learners need 
to be able to identify and install them 
according to specifications. A selec-
tion of the most common compo-
nents is included in Level 2. 

Level 2 also includes new hard-
ware and tools to teach these skills. 
Pulleys, sprockets, and gears are 
conveniently stored on panels.

Mechanical Drives Training System – Level 2
				    de	 en	 es	 fr	
	 			   594837	 594778	 594839	 594838	
Note: Level 2 requires Level 1.

The most important components at a glance:
	 1  Belt drives 2 	 593781 	 593778	 593780	 593779	
	 2  Chain drives 2 	 593785	 593782	 593784	 593783	
	 3  Gear drives 2	 593789	 593786	 593788	 593787	
	 Level 2 accessories	 593790	 593790	 593790	 593790	

Topics

Belt Drives 2:
	– Wedge and notched wedge V-belts
	– Idler pulleys
	– Variable-speed belt drives
	– Multiple-speed belt drives
	– Multiple-belt drives
	– Synchronous belt drives
	– High torque synchronous belt 
drives

Chain Drives 2:
	– Multiple-strand chain drives
	– Idler sprockets

Gear Drives 2:
	– Helical gears
	– Worms and worm gears
	– Miter gears
	– Gearboxes

Recommended Learning Material

Workbooks

Campus licenses:
de	 595111
en	 595110
es	 595113
fr	 595112

Notes: Campus licenses include 
the student and the instructor PDF 
versions of the workbooks “Belt 
Drives 2”, “Chain Drives 2”, and “Gear 
Drives 2”.

Courses on Festo LX
	a Gear Drives 2

	a Belt Drives 2
	a Chain Drives 2

http://festo.com/didactic
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Mechanical Drives, Level 3
Shaft Alignment, Couplings, Bearing, Seals 

A fundamental aspect of mechanical 
drives is the axial transmission of 
torque from a driving machine to a 
driven machine. This is achieved by 
joining the shafts of each machine 
through a device called the coupling. 
A key requirement of any coupling is 
the alignment of the shafts.

The topic “Shaft alignment and 
couplings” introduces those aspects 
and presents couplings and shaft 
alignment methods suitable for 
various operating conditions. An 
optional Laser alignment of shafts 
add-on is available.

The topic “Bearings and seals” 
deals with the inner components 
of a machine. Using real applica-
tions such as a gearbox, a pump 
and a wheel hub, learners learn 
industry-proven methods for 
installing and removing bearings 
and seals in housings and on shafts. 
Essential concepts of bearings lubri-
cation are also covered.

Topics
 
Shaft Alignment and Couplings:

	– Shaft alignment: straight-edge 
and feeler gauge method, rim and 
face method, reverse dial indicator 
method, laser method (optional)

	– Flange couplings
	– Flexible sleeve couplings
	– Chain/gear/grid couplings
	– Universal joints

 

Mechanical Drives Training System – Level 3
				    de	 en	 es	 fr	
	 230 V, 50/60 H	 594840	 594779	 594842	 594841	
	 120 V, 50/60 Hz		  594780	 594844	 594843	
Note: Level 3 requires the Workstation Package.

The most important components at a glance:
	 1  Shaft alignment and couplings 	 593800 	 593797	 593799	 593798	
	 2  Bearings and seals 	 593804	 593801	 593803	 593802	
	 Level 3 accessories, 230 V	 595670	 595670	 595670	 595670	
	 Level 3 accessories, 120 V		  593809	 593809 	 593809	
  Spare parts for bearings and seals	 593805 	 593805 	 593805 	 593805	

Optional component:
	 3  Laser alignment of shafts* 	 593819 	 593816	 593818	 593817	
* Add-on to Shaft alignment and Couplings

Bearings and Seals:
	– Removal/installation of gaskets, 
and seals

	– Use of an arbor press and a 
hammer for installation/removal of 
bearings 

	– Use of a splitter/puller 
	– Installation of a bearing by heating 
the inner raceway

	– Removal/installation of shaft lock 
nuts, lock washers, and snap rings

	– Introduction to cleaning and lubri-
cation of bearings

1

3

2

Recommended Learning Material

Workbooks

Campus licenses:
de	  596178
en	 596177
es	 596180
fr	 596179

Notes: Campus licenses include 
the student and the instructor PDF 
versions of the workbooks “Shaft 
Alignment and Couplings”, “Bearing 
and Seals”, “Vibration Metering”, and 
“Vibration Analysis”

Courses on Festo LX
	a Bearing and Seals

	a Shaft Alignment and Couplings
	a Vibration Metering
	a Vibration Analysis

https://lx.festo.com/en/courses/2121
https://lx.festo.com/en/courses/2106
https://lx.festo.com/en/courses/2192
https://lx.festo.com/en/courses/2188
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Mechanical Drives, Level 4 
Clutches, Brakes, Ball Screws, Linear Bearings

Several industrial applications, such 
as some conveyors, may require 
a load to be engaged/disengaged 
or braked while the motor keeps 
running. Other applications require 
the torque to be limited to protect 
mechanical equipment from overload 
caused by shock loads or machine 
jamming. The topic “Clutches and 
brakes” introduces those aspects 
and presents clutches for various 
operating conditions along with their 
proper installation procedure.
 
In modern industry, ball screws 
and linear bearings are commonly 
used to transform rotational move-
ment into linear movement, and vice 
versa. Typical applications include 
many types of machine tools, such 
as CNC mills and CNC drills. The topic 
“Ball screws and linear bearings” 
introduces the main components and 
proper assembly steps of a linear 
slide. Essential concepts of mainte-
nance and lubrication of linear bear-
ings, ball screws, and ball nuts are 
also covered.

Mechanical Drives Training System – Level 4
				    de	 en	 es	 fr	
	 			   594845	 594781	 594847	 594846	
Note: Level 4 requires the Workstation Package.

The most important components at a glance:
	 1  Clutches and brakes	 593823	 593820	 593822	 593821	
	 Electromagnetic clutch-brake unit* 	 593834	 593834	 593834	 593834	
	 2  Ball screws and linear bearings	 593789	 593786	 593788	 593787	
* Shown with item 1

Topics

Clutches and Brakes:
	– Freewheel clutches
	– Torque limiters
	– Electromagnetic clutches and 
brakes

 
Ball Screws and Linear Bearings:

	– Linear bearings
	– Ball nuts and ball screws
	– Backlash
	– Pitch, lead, start, and speed

Recommended Learning Material

Workbooks

Campus licenses:
de	 596182
en	 596181
es	 596184
fr	 596183

Notes: Campus licenses include 
the student and the instructor PDF 
versions of the workbooks “Clutches 
and Brakes” and “Ball Screws and 
Linear Bearings”.

Courses on Festo LX
	a Clutches and Brakes

	a Ball Screws and 
Linear Bearings

http://festo.com/didactic
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Industrial Wiring
Proficiency with Electrical Installations

Developing proficiency in industrial 
wiring is especially important for 
panel builders, industrial electricians, 
and electrical and maintenance tech-
nicians. 

The Industrial Wiring learning solu-
tion imparts all wiring essential 
competencies in a compact and safe 
environment. 

Learners gain wiring expertise to 
build, commission, modify, and trou-
bleshoot a typical industrial electrical 
installation. 

The project approach is stimulating 
and allows for the development of 
soft skills, such as work organization 
and communication. 

The course guides learners in the 
installation of a three-phase induc-
tion motor control system. Learners 
hone their skills through varied 
hands-on tasks. 

Using industry-standard drawings, 
learners learn metalworking skills 
and geometry bending techniques 
(optional). They install all compo-
nents and wire the installation from 
the electrical panel through the 
deported operator panel. 

Upon the completion of this course, 
learners will have the necessary skills 
to build and modify most industrial 
electrical installations.

Shown with optional components

Learning Objectives
	– Technical drawings and electrical 
enclosures

	– Pull boxes, junction boxes, and 
conduit bodies

	– Electrical conduits
	– Fittings and cable trays
	– Electrical schematics and wiring 
tables

	– DIN rails, wiring ducts, and 
electrical panel components

	– Wiring of an industrial installation
	– Running wires through conduits
	– Commissioning
	– Troubleshooting
	– Maintenance
	– Modification of an existing 
installation

	– Written and oral report

→ Video

https://youtu.be/rzPFy6q_Q-U
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Recommended Learning Material

Workbook

Campus licenses:
en	  8190364

Notes: The campus license is currently 
offered in English only, but other 
languages will be added as they 
become available. Campus licenses 
include the student and the instructor 
PDF versions of the workbook 
“Industrial Wiring”.

Courses on Festo LX
	a Industrial Wiring

	a Crimping Tool – How Tool
	a Insulation-Stripping Plier – 
How Tool

Foundational Areas of Expertise    >    Industrial Trades    >    Industrial Wiring 

	 Industrial Wiring Learning System, NEMA, 120 – 208 V, 60 Hz	 	 8176019	

Main components at a glance:
	 1  	 Electrical installation package (120/208 V)		  8167918	       
	 2  	 Control component package (120/208 V)		  8175086	
		  Metalworking component package		  8169080	
	 3  	 Wiring components package (NEMA)		  8169079	
		  Wire marking component package		  8169083	
		  Flexible conduit component package		  8169082	

	 Industrial Wiring Learning System, IEC, 230 – 240 V, 50/60 Hz	 	 8176020	

Main components at a glance:
 	1 	 Electrical installation package (230/400 V)		  8167919	
	 2 	 Control component package (230/400 V)		  8175087	
		  Metalworking component package		  8169080	
	 3 	 Wiring components package (IEC)		  8169084	
		  Wire marking component package		  8169083	
		  Flexible conduit component package		  8169082	

Applicable to the two variants:

Necessary tools, also order:
	 4 	 Metalworking tool kit		  8169078	
		  Wires and cables tool kit 		  8169077	

Rigid conduit (EMT) option, also order:
	 Bending tool kit		  8180051	
	 Rigid conduit component package (EMT) 		  8169081	

Workstation and storage options:
	 5 	 Tabletop workstation with white plywood panel		  8167878	
		  Systainer storage package		  8174658	
		  Dolly truck for Systainers		  8186152	
		  EMT conduit rack		  8176027	
		  Wire spool support package (NEMA)		  8174183	
		  Wire spool support package (IEC)		  8186153	

Additional consumables:
	 Wiring components package (NEMA)		  8169079	
	 Wiring components package (IEC)		  8169084	
	 Rigid conduit component package (EMT)		  8169081	
	 Metalworking component package		  8169080	
	 Wire marking component package		  8169083	
	 EMT conduit consumables		  8169134	
	 Flexible conduit consumables		  8169135	
Note: The wiring project can be built five times using the material provided in the rigid and 
flexible conduit component packages. 

Optional equipment:
	 4-mm safety connectors interface plate		  8176024	
	 Harting interface plate		  8176025	
	 Factory automation project components		  8176026 	 

1
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4

3

5
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Basic Motor Control Technology TP 1221
The Fundamentals of Electric Motor Controllers 

Many types of technical workers, 
primarily industrial electricians, 
industrial maintenance technicians, 
and mechatronics technicians, need 
to understand, install, maintain, 
and troubleshoot control circuits 
and their main controllers such as 
manual starters, automatic starters, 
reversing starters, reduced voltage 
starters.

The equipment set Basic Motor 
Control Technology builds knowledge 
and skills in the fundamentals of 
industrial electric motor controllers. 
The curriculum is specially designed 
to develop soft skills in addition to 
technical skills. Equipment allows 
teachers to insert various faults to 
develop troubleshooting skills – a 
must for a good preparation for the 
workplace.

The course first familiarizes learners 
with the operation of individual 
components, then provides hands-on 
application opportunities to use 
them in realistic, industrial motor 
control circuits. Upon completion 
of this course, learners will be able 
to install, commission and trouble-
shoot the most common electric 
motor controllers using contactors 
and relays.

Learning Objectives
	– Lockout/tagout procedures
	– Symbols and schematics
	– Troubleshooting components and 
circuits

	– Control and pilot devices
	– Protections (breakers, overloads) 
	– Manual starters
	– Two- and three-wire control
	– Reversing starters
	– Jogging control
	– Time-delay relays
	– Primary resistors starters
	– Star-delta starters 
	– Motor testing and troubleshooting

Benefits
	– Innovative design for power 
switchgear from Siemens with safe 
and faultable connection boxes

	– Faultable components to develop 
troubleshooting skills

	– Curriculum with high focus on soft 
skills development along with 
technical skills

	– Realistic training using 
industrial-grade equipment

	– Safe grounding method PE+

This training package is also avail-
able as a portable version in a 
rugged suitcase (120 V, 60 Hz):  
Basic Motor Control Technology  
TP 1221-P.

For table of contents
Electrotechnology
Basic Motor Control Technology

→ Video

Shown with optional components

https://www.youtube.com/watch?v=F94JViopxlU
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	 Complete Equipment Set TP 1221, 120 V, 60 Hz	 	 8158355	
	 Complete Equipment Set TP 1221, 230 V, 50/60 Hz	 	 8158356	

The most important components at a glance:
	 1  Basic motor controls component set		 On request	
	 2  Electrical cabinet mounting panel 		  8141608	
	 3  Control and pilot devices		  8140123	
	 4  Disconnect switch		  8140373	
	 5  Cam switch		  8140444	
	 6  Starting resistors, 120 V, 60 Hz or		  8142976	
	 6  Starting resistors, 230 V, 50/60 Hz 		  8144625	
Note: Make sure you have the required accessories and recommended workstations listed 
below, or suitable equivalents, in your laboratory.

Required accessories, also order:
	 Three-phase induction motor, 120 V, 60 Hz or 		  8143697	  
	 Three-phase induction motor, 230 V, 50/60 Hz  		  8143698	
	 Mechanical load for electrical machines		  8147352	
	 Inertia wheel for Basic Motor Control		  8156783	
	 Protective guard – face-to-face 		  794194	
	 Coupling 		  792271	
	 Safety laboratory cables for Basic Motor Control		  8150799	
	 Digital multimeter 		  579782	
	 Amprobe AMP-220 clamp meter		  8158976	
	 Klein tools ET600 insulation resistance tester 		  8158399	
	 AC 24 V wall mount power supply, 120 V, 60 Hz or		  579696	
	 AC 24 V wall mount power supply, 230 V, 50/60 Hz		  793290	
	 Three-phase AC Power supply and safety unit, 120 V, 60 Hz or		  8143154	
	 Three-phase AC Power supply and safety unit, 230 V, 50/60 Hz		  8143155	
  or 
	 Three-phase AC Power supply and safety unit, Type B RCD, 230 V, 50/60 Hz  		  8162950	

Recommended workstations:
	 Tabletop workstation (DIN A4) 		  8153360	
	 Tabletop double-sided workstation (DIN A4)		  8158409	
	 Mobile Frameline, complete model without energy duct 		  8075133	
	 Frameline mobile table		  8087149	

Recommended extension:
	 EduTrainer soft starter 		  8121090	

1
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Recommended Learning Material

Workbook

Campus license:
en	 8174636

Note: The campus license is currently 
offered in English only, but other 
languages will be added as they 
become available. Campus licenses 
include the student and the instructor 
PDF versions of the workbook “Basic 
Motor Control Technology”. 

Course on Festo LX
	a Basic Motor Control 
Technology

http://festo.com/didactic
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Basic Motor Control Technology TP 1221-P
The Fundamentals of Electric Motor Controllers in a Suitcase

All the equipment required to 
perform the practical exercises is 
contained in the rugged suitcase for 
convenient storage and transpor-
tation.

The course first familiarizes learners 
with the operation of individual 
components, then provides hands-on 
application opportunities to use 
them in realistic, industrial motor 
control circuits. Upon completion 
of this course, learners will be able 
to install, commission and trouble-
shoot the most common electric 
motor controllers using contactors 
and relays.

Recommended Learning Material
See TP 1221 (previous page)

	 Complete Equipment Set TP 1221-P (120 V, 60 Hz)	 	 8145472	
Note: This product cannot be sold or delivered in countries that require CE compliance. 

The most important components at a glance:
	– Pushbuttons, switches and emergency buttons
	– Pilot lights
	– Circuit breaker
	– Disconnect switch
	– Cam switch
	– High-power resistors
	– Three-phase induction motor (star/delta) with inertia load
	– Contactors
	– Control relay
	– Overload relay
	– Motor protective switch
	– Time-delay relay
	– Fault keys for power components and fault switches
	– Power supplies (120/208 V AC and 24 V DC)
	– Tabletop mounting plate with DIN rail
	– Safety laboratory cables
	– Three-phase power cord

Notes: Measuring instruments sold separately. Also, three-phase power (120 – 208 V,  
5 wires including neutral and ground) is required for operation.

The equipment set Basic Motor 
Control Technology builds knowledge 
and skills in the fundamentals of 
industrial electric motor controllers. 
The curriculum is specially designed 
to develop soft skills in addition to 
technical skills. Equipment allows 
teachers to insert various faults to 
develop troubleshooting skills – a 
must for a good preparation for the 
workplace. 

Learning Objectives
	– Lockout/tagout procedures
	– Symbols and schematics  
(understanding and implementing)

	– Troubleshooting components and 
circuits

	– Control and pilot devices
	– Protections (breakers, overloads) 
	– Manual starters
	– Two- and three-wire control
	– Reversing starters
	– Jogging control
	– Time-delay relays
	– Primary resistors starters
	– Star-delta starters 
	– Motor testing and troubleshooting

Benefits
	– Innovative design for power 
switchgear from Siemens with safe 
and faultable connection boxes

	– Faultable components to develop 
troubleshooting skills

	– Curriculum with high focus on soft 
skills development along with 
technical skills

	– Realistic training using 
industrial-grade equipment

	– Safe grounding method PE+

→ Video

https://youtu.be/G2_QX7K69eE
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 Variable-Frequency Drive Training System (120 V, 60 Hz)		  592614 	
Note: This product cannot be sold or delivered in countries that require CE compliance.  
For other country voltage/frequency configurations, please contact your local sales 
representative for availability.

Variable-Frequency Drives
Basic Principles of VFDs and their Motor Applications

This training system specifically 
designed to introduce learners to the 
basic principles of variable-frequency 
drives (VFDs). It provides a compre-
hensive, high-quality, and cost-effec-
tive solution to rapidly build student 
knowledge in VFDs and their motor 
applications. It is designed for porta-
bility and powered using a standard 
single-phase AC outlet. 

Courseware
Seven exercises progressively intro-
duce learners to variable-frequency  
drives and their more advanced 
functions. These experimentations 
reinforce the theoretical concepts 
and help learners develop the skills 
necessary to work in the field of elec-
tricity.

Benefits
	– Introduction to all the important 
concepts of VFDs and three-phase 
induction motors

	– Allen-Bradley PowerFlex 525 drive 
	– Easy access to components 
	– Six built-in faults (toggle switches)
	– Rugged transportation and 
storage case

Learning Objectives
	– Motor drives 
	– Three-phase induction motor 
characteristics and operation 

	– VFD characteristics and operation 
	– VFD control circuits and advanced 
functions, such as acceleration and 
deceleration, motor braking, 
jogging, and protection 

	– VFD load types/control methods 
	– VFD installation, maintenance, 
and troubleshooting 

	– Optional exercise about VFD 
operation with programmable logic 
controllers (PLCs) and human-
machine interfaces (HMIs)

The most important components at a glance:
	– Variable-frequency drive (Allen-Bradley Powerflex 525)
	– Fourteen inputs outputs for the variable-frequency drive
	– AC induction motor
	– Padlockable circuit breaker controlling main supply
	– 24 V DC power source
	– Load pulley/brake disk
	– Optical incremental encoder
	– Magnetic brake
	– Emergency stop and reset switch
	– Four push-button switches
	– Two selector switches
	– Two indicator lights
	– Variable DC signal source
	– Ethernet/IP coupler

Recommended Learning Material

Workbook

Campus license:
en	 8175839

Notes: The campus license is currently 
offered in English only, but other 
languages will be added as they 
become available. Campus licenses 
include the student and the instructor 
PDF versions of the workbook “Motor 
Control Using Variable-Frequency 
Drives”.

Course on Festo LX 
	a Motor Control Using 
Variable-Frequency Drives

http://festo.com/didactic
https://lx.festo.com/en/courses/4973
https://lx.festo.com/en/courses/4973
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Designed for Training
The modular structure of the training 
packages enables instructors to 
set up a training and learning envi-
ronment that matches training and 
budgetary requirements. This flex-
ibility provides scope for gradual 
expansion. Equipment is built to 
withstand daily use in training. All in 
all, this results in versatile, cost-effi-
cient sets of equipment. 

Rapid Transfer
Whether in initial professional 
training or more advanced courses: 
It is essential to be able to recall 
what has been learned and apply it 
immediately. This is easier to do if 
the worlds of learning and work are 
as similar as possible. That is why 
the training packages for electrical 
engineering only contain industrial 
components, and the exercises in 
the course documents come from a 
typical, professional environment.

Expertise in Electronics
Electronics skills are critical for 
implementing automation, moni-
toring, communication, safety, 
and sustainability. This is we offer 
specialized electronics learning solu-
tions accompanied by a collection 
of hands-on courses that covers the 
fundamentals, as well as digital, 
communication, and industrial elec-
tronics, including programmable 
electronics.

Proven Training Concept
Discover a comprehensive range 
of learning solutions that develop 
universal electrotechnology skills, 
with a strong emphasis on electrical 
safety. Our learning systems encom-
pass modular, customized, and 
complete setups to cater to diverse 
training requirements and budgets in 
both industry and education. These 
solutions are always accompanied 
by outstanding learning content, 
ensuring maximum skills develop-
ment.

Electricity and Electronics
Build Basic Skills and Knowledge
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A Sample of Training Packages
	– Fundamentals of electricity and 
electronics TP 1011, with exten-
sions to relay technology, opto-
electronics, analog technology, and 
motor vehicle mechatronics

	– Basic principles of digital 
technology TP 1012

	– Basic principles of control 
technology TP 1013

	– Power supply systems and 
protective measures TP 1111

	– Servo brake and drive system 
TP 1410, with a selection of 
electrical machines, compatible 
with the SINAMICS G120 frequency 
converter

More training packages are avail-
able: Refer to our website or to the 
product catalogs.

Foundational Areas of Expertise    >    Electrotechnology    >    Electricity and Electronics

Product Catalogs
Electronics and Electrical 
Engineering

In the Electronics and Electrical 
Engineering product catalogs, 
you will find our complete range 
of learning solutions for basic and 
advanced training in: 

	– Electrical engineering 
	– Electricity and electronics
	– Communications 
	– And more

Visit our website to browse and 
download the catalog: 

	a To the catalog download page

  European Edition   International Edition

Everything from a Single Source –
Equipment for Electrical 
Engineering Laboratories

No matter what your training 
focuses on, electrical engineering 
and electronics are part of the 
basic knowledge for all areas of 
production, process and automa-
tion technology.

With learning systems from Festo 
Didactic, learning laboratories –  
be they modular, customized 
or complete – can be equipped 
for any application and budget, 
whether for industry or trades, 
for teaching basic principles, for 
building systems or control or drive 
technology.

http://festo.com/didactic
https://www.festo.com/us/en/e/technical-education/product-catalogs-id_1654001/
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Electric Power Technology Training Systems
A Single Platform for a Complete Coverage

Extensive Program
Learners install and connect various 
electrical modules to create a wide 
range of electrical systems and 
circuits and study a wide range of 
topics: rotating machines, electrical 
power transmission, power elec-
tronics, home energy production 
from renewable resources (wind 
and sunlight), large-scale electricity 
production from hydropower and 
wind power, smart-grid technologies 
(SVC, STATCOM, HVDC transmission, 
etc.), storage of electrical energy in 
batteries, drive systems for small 
electric vehicles, and more.

Modular Design Approach
The program is highly flexible and 
allows a multitude of different 
customized training solutions. 
Modular hardware equipment and 
curriculum can be easily expanded 
to teach other subjects within the 
program. Instructors build their 
electrical-energy laboratory selecting 
what they need. This ensures 
that new courses and equipment 
can be added over time without 
unnecessary duplication, ensuring 
investment is cost-efficient. 

Sturdy and Safe
All workstations, modules, and 
components are very sturdy, 
ensuring a prolonged service life 
in a demanding training laboratory 
environment. The systems are 
designed to ensure user safety. 
Modules are grounded using a railing 
system enclosed in the workstation. 
Safety jacks are used for connections 
to electric power circuits. Inputs 
and outputs are protected 
against improper connections 
and overvoltage or overcurrent 
conditions. Exercises cover safety 
procedures.

Computer-Based Tools
Networkable, smart hardware
Two computerized modules – the 
Data Acquisition and Control Inter-
face (DACI) and the Four-Quadrant 
Dynamometer/Power Supply – form 
the cornerstone of a digital electrical 
engineering lab based on our electric 
power technology training systems. 
These two modules are unparalleled 
allies for teaching and conducting 
experiments in electromechanics, 
power electronics, renewable ener-
gies, and power management. 

Note: The products on these 
pages cannot be sold or 
delivered in countries that 
require CE compliance. 
See TP 8012 for CE-compliant 
equivalent products.

For table of contents:
Electric Power Technology
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A Flexible, Complete Training 
Platform, Based on a Unique 
Training Program 

The Electric Power Technology 
Training Program from Festo 
Didactic answers the increasingly 
diversified needs for training in the 
wide field of electrical energy in:

	– Basic electric power
	– Rotating machines
	– Power electronics
	– Renewable energies
	– Smart grid
	– Industrial controls

The program combines hardware, 
software, and courseware content 
aimed at maximizing learning and 
experimentation. Courses and 
pre-set systems offer predefined 
learning paths, but modularity 
enables instructors to create a 
tailored solution that matches 
specific requirements. 

Instrumentation, Data Acquisition 
and Control
Computer-based instrumentation 
decreases the need for physical 
measuring instruments and speeds 
up data processing. LVDAC-EMS, our 
free, multipurpose software, assists 
learners during the experiments, 
providing access to the computer-
ized control functions of the DACI 
and four-quadrant dynamometer, 
and offering a set of virtual instru-
ments to measure, observe, analyze, 
and control electrical and mechanical 
parameters of a workstation.

Also available: 
	– Software program SCADA for 
LVDAC-EMS

	– LVSIM-EMS, a simulation software

A Popular Choice
The Electromechanical Training 
System combines a modular design 
approach with computer-based data 
acquisition to provide unrivaled 
training in basic electric power tech-
nology. Training is oriented toward 
today’s competency requirements.

Training content:
	– DC power circuits
	– Permanent magnet DC motor
	– Single-phase and three-phase
	– AC power circuits
	– Single-phase transformers
	– Three-phase transformer banks
	– Three-phase rotating machines
	– Power factor correction

See our website for details:
	a To the electric power technology 
learning solutions page

Pre-Set Training Systems
Pre-set learning systems are also 
available to show popular config-
urations among customers. Each 
pre-set system includes necessary 
modules and selected courses of the 
Electric Power Technology Training 
Program. These turnkey systems are 
also expandable to answer evolving 
needs. 

Available systems:
	– DC and AC Power Circuits 
	– Lead-Acid Batteries 
	– Basic Renewable Energy 
	– Electromechanics
	– Power Electronics
	– Smart Grid Technologies 
	– DFIG Principles 
	– Power Transmission 
	– Smart Grid 
	– Hydropower Electricity Generation 
	– BLDC Motors and Vector Control 
PMSM Drives

	– Electric Power Substations 
	– And more

http://festo.com/didactic
https://www.festo.com/us/en/c/technical-education/learning-systems/electric-power-technology-id_FDID_01_06/
https://www.festo.com/us/en/c/technical-education/learning-systems/electric-power-technology-id_FDID_01_06/
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Electric Power Technology TP 8012 
Modular Training Packages for Key Topics 

Versatile Equipment Sets
The electric power technology 
equipment sets constitute a unique, 
modular pedagogical concept – a 
combination of turnkey courseware, 
practical software, and rugged hard-
ware designed for instructional 
purposes. This methodically and 
efficiently builds student knowledge 
and skills in electric power 
technology. 

Modular Design Approach
The program is highly flexible and 
allows a multitude of different 
customized training solutions. Festo 
Didactic provides a wide array of 
equipment to perform the practical 
exercises. Equipment sets suggest 
a learning path linking hardware 
and courseware, yet the modularity 
allows instructors to create divergent 
paths for customized solutions.

A variety of electrical loads, power 
supplies, motors and generators, 
inverters, power electronics compo-
nents, transformers, mechanical 
loads, and other devices are avail-
able to ensure that student training 
builds the relevant skills for the 
future.

Sturdy and Safe
All workstations, modules, and 
components are very sturdy, 
ensuring a prolonged service life in a 
demanding training laboratory envi-
ronment. The systems are designed 
to ensure user safety. Modules are 
grounded using a railing system 
enclosed in the workstation. Safety 
jacks are used for connections 
to electric power circuits. Inputs 
and outputs are protected against 
improper connections and over-
voltage or overcurrent conditions. 
Exercises cover safety procedures.

Computer-Based Tools
Networkable, smart hardware
Two computerized modules – the 
Data Acquisition and Control Inter-
face (DACI) and the Four-Quadrant 
Dynamometer/ Power Supply – form 
the cornerstone of a digital electrical 
engineering lab based on our electric 
power technology training systems. 
These two modules are unparalleled 
allies for teaching and conducting 
experiments in electromechanics, 
power electronics, renewable ener-
gies, and power management. 

→ Video

Note: The training packages 
mentioned on these pages are 
designed for 230V/50Hz elec-
trical configurations.

https://youtu.be/GOmGqxPUSRw
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Instrumentation, Data Acquisition 
and Control
Computerized instrumentation 
decreases the need for physical 
measuring instruments and speeds 
up data processing. LVDAC-EMS, our 
free, multipurpose software, assists 
learners during the experiments, 
providing access to the computer-
ized control functions of the DACI 
and four-quadrant dynamometer, 
and offering a set of virtual instru-
ments to measure, observe, analyze, 
and control electrical and mechanical 
parameters of a workstation.

Practical Equipment Sets 
Equipment sets includes neces-
sary modules to cover a specific 
topic. They can be combined and/
or customized to answer evolving 
needs. 

Available equipment sets:
	– Intro to Wind Power 8012-0
	– Wind Power Systems TP 8012-1
	– Wind Power, Complete TP 8012-2
	– Intro to Solar Power TP 8012-3
	– Photovoltaic Systems TP 8012-4
	– Solar Power, Complete TP 8012-5
	– AC/DC Power Circuits TP 8015-1 
	– Transformers TP 8015-2
	– AC/DC Power Circuits and Trans-
formers TP 8015-3

Soon available: 
	– Power electronics 
	– Electrical machines

See our website for details:
	a To the electric power technology 
learning solutions page

The modular structure of the 
electric power technology training 
packages enables instructors to 
set up a training and learning envi-
ronment that matches training and 
budgetary requirements. 

This flexibility provides scope 
for gradual expansion of the 
equipment sets as required.

The devices are built to withstand 
daily use in training. All in all, this 
results in a versatile, cost-efficient 
set of equipment. 

Complete courses are available for 
each training package in digital 
format on Festo LX or as PDF work-
books. 

We are constantly developing new 
devices and workbooks to ensure 
that our electric power technology 
training packages always provide 
a modern, up-to-date learning 
platform. 

http://festo.com/didactic
https://www.festo.com/us/en/c/technical-education/learning-systems/electric-power-technology-id_FDID_01_06/
https://www.festo.com/us/en/c/technical-education/learning-systems/electric-power-technology-id_FDID_01_06/
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Fluid Power
From the Basics to Advanced Topics 
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Position it, Clamp it, Done!
With the Quick-Fix mounting system, 
you can mount all components easily 
and securely on the profile plate and 
the profile column of a Learnline 
workstation. The electrical units are 
clamped into the ER mounting frame 
and sequenced individually. The 
profile slots on the workstations are 
the same for all pneumatic, hydraulic 
and electrical units – a single invest-
ment, with triple functionality.

Connect – And Energy Is There!
The pneumatic power supply is 
provided by connecting highly 
flexible plastic tubing to the push-in 
fitting QS. The hydraulic energy 
supply is provided by the tool-free 
connection of low-leakage couplings. 
The couplings are self-sealing when 
decoupled. All electrical components 
and units are connected by 4 mm 
safety sockets or 4 mm safety plugs.

Essential Technologies
Fluid power is an essential part of 
contemporary industrial reality. Air 
is available everywhere, easy-to-
transfer and store – to cite just a few 
of the many benefits of pneumatics. 
Hydraulics offers a solution wher-
ever high pressures and forces are 
required in industry.

Modular for Flexible Expansion
The training packages from Festo 
Didactic are modular in structure. 
For example, you could start with the 
basic level of electropneumatics and 
then move onto the advanced level, 
or start with the subject of electro-
hydraulics – the choice is yours. You 
want to explore a particular special-
ized topic? All equipment set compo-
nents can also be ordered separately, 
so you can turn your own ideas into 
reality.

Systematic Storage
Most equipment sets are delivered 
in practical, Systainer-compatible 
equipment trays. This equipment 
tray fits in the drawers of the work-
stations. The large pictogram on the 
components, designed in accordance 
with the latest standards, provides 
clear instructions for connecting 
the components and ensures short 
preparation and follow-up times. 

→ Video

https://youtu.be/M3Lw--u9kLI
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We offer training packages for the 
following topics:

	– Pneumatics
	– Electropneumatics
	– Closed-loop pneumatics
	– Vacuum technology
	– Sensor technology
	– Measurement and control
	– Hydraulics
	– Electrohydraulics
	– Closed-loop hydraulics
	– Proportional hydraulics
	– Mobile hydraulics
	– Digitalization Product Catalog

Fluid Power

In the Fluid Power product catalog 
you will find our complete range 
of learning solutions for basic and 
advanced training in this area. 

Visit our website to browse and 
download the catalog: 

	a To the catalog download page

Didactic Plus

The practical courses 
accompanying the training 
packages contain project-oriented 
exercises of increasing complexity. 
There are also positional sketches, 
illustrations, videos, animations, 
and cross-sectional drawings, 
which explain how things look in 
the real world. 

Customized Training Environments
User-friendly training environments 
for specific topic areas:

	– Self-study phases with the  
training programs

	– Designing, simulation, and  
documentation with FluidSIM

	– Hands-on experimentation with the 
training packages and the exercises 
in the workbooks

	– Functional testing and optimization 
with measurement technology and 
FluidLab

For a complete and expert 
treatment of the topic of 
pneumatics, the training also 
covers basic physics, technical 
calculations, safety, economic 
efficiency, analytical fault-finding, 
and professional documentation.

Practical basic and specialized 
training using industrial 
components provides the 
confidence to apply the acquired 
knowledge in the workplace. The 
components are specially selected 
for the exercises in the courses. 

Advanced Courses Made Easy
New developments and trends 
in fluid engineering can be incor-
porated directly into our learning 
systems. New control systems can be 
integrated into the learning system 
using the EduTrainer concept. Basic 
packages can be easily expanded to 
include the subjects “Pneumatics 
measurement and control TP 210” or 
“Vacuum technology TP 230.”

http://festo.com/didactic
https://www.festo.com/us/en/e/technical-education/product-catalogs-id_1654001/
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Digital Learning with Festo Learning Experience
The Backbone of the Process Automation Learning Content

What Makes Festo LX Unique
With Festo LX, we have created a dig-
ital learning portal that offers a high 
degree of flexibility, personalization 
and hardware integration.

Included in Festo LX is an extensive 
library of course content. Different 
learning formats are combined to 
make learning as varied and inter-
active as possible. The existing con-
tent is created on the basis of indi-
vidual learning nuggets and can thus 
be quickly and easily adapted to the 
specific needs of the learners.

Combining theory and practice is 
easy with Festo LX. Matching the 
connected learning systems, Festo 
LX shows suitable courses to perform 
practical exercises.

LX Creator
The LX Creator makes individual 
learning even easier. Existing learn-
ing nuggets and courses can be ed-
ited quickly and easily. It is also pos-
sible to create own content and link 
it to the existing teaching materials. 
The LX Creator offers the same look 
and feel of Festo Didactic content. 
For learners, this creates a consistent 
learning experience without any visu-
al disruption and makes it much easi-
er for teachers to create content.

Individual Learning with Festo LX 
Festo LX offers a high degree of in-
dividualization so that learners are 
taught exactly the knowledge they 
need. 

Festo LX follows the so-called nugget 
concept with its courses. Nuggets are 
small, self-contained learning con-
tents that offer the opportunity to 
learn in a targeted and effective man-
ner. Nuggets are usually designed 
with a combination of text, images, 
videos, animations, links and other 
interactive elements. Several nug-
gets can be combined to form a spe-
cific course and thus convey content 
on a specific topic.

Learning Paths
Learning paths are made up of a 
combination of different courses on 
a specific topic or professional field. 
They provide structures and rec-
ommendation for the ideal order in 
which courses should be completed. 
Our learning paths are based on our 
didactic expertise as well as on na-
tional occupational profiles and cur-
riculum frameworks. The learning 
paths can be revised and created in 
the same way as courses using the 
LX Creator.

http://lx.festo.com
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Course Content in Festo LX
Festo LX offers a wide range of differ-
ent learning contents for many areas 
of technical education and training. 
The Festo LX learning library includes 
more than 600 courses on factory 
automation,fluid power, Industrial 
Internet of Things (IIoT) and Industry 
4.0, as well as electrical engineering, 
process automation, renewable en-
ergy and STEM. The learning content 
available on Festo LX is constantly re-
vised and expanded to meet educa-
tional needs.

Partnerships
Together with partners, we are con-
stantly developing and improving 
the content available on Festo LX. In 
this way, we ensure that the learning 
content on Festo LX meets the 
requirements of the industry and that 
learners are trained in the necessary 
skills.

Festo LX 
The Advantages at a Glance

	– Individual and goal-oriented de-
sign of the lessons

	– Flexible to use
	– Supports many different teach-
ing and learning scenarios 
– traditional or flipped classroom 
– distance learning 
– self-paced learning 
– and more

	– Existing course materials can 
be linked with the appropriate 
learning systems from Festo Di-
dactic in order to combine theory 
with practice and ensure a steep 
earning curve

	– The learning content on Festo LX 
can be personalized using the 
online authoring tool LX Creator 
in order to meet the needs of 
teachers and students

	– Existing learning content can be 
enhanced with own materials

Course Formats in Festo LX
In order to make lessons as effec-
tive and varied as possible, it is nec-
essary to use different learning for-
mats. Festo LX offers a wide range of 
options for presenting and conveying 
learning content. 

These include:
	– eLearning courses
	– eLab courses
	– eTheory courses
	– Evaluations
	– Simulations and
	– Learning videos

Easy Access
Festo LX is a cloud-based learn-
ing portal. This eliminates the need 
for local installations and gives you 
access to the latest updates on 
functionalities and learning content 
at all times. Festo LX is used via li-
cense packages that are tailored to 
the number of users and the period 
of use.

http://festo.com/didactic
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Festo Learning Experience 
Course Formats

eLearning Courses
Our eLearning courses are interac-
tively designed learning content, 
usually with a storytelling approach 
and with a narrator guiding through 
the course. These courses are partic-
ularly suitable as an introduction to 
new topics and provide a high-level 
overview. Best of all, all you need is 
a tablet, laptop, or smartphone with 
an Internet connection to complete 
the courses.

eLab Courses
Our eLab courses offer a wide range 
of hardware-related learning con-
tent, taught either through the use of 
Festo Didactic equipment or simula-
tion software. Our associated learn-
ing systems are required to complete 
the courses. Our eLab courses are 
designed to test previously learned 
theoretical knowledge with practi-
cal tasks.

eTheory Courses
Our eTheory courses offer a wide 
range of hardware-independent 
learning content on technical topics. 
Compared to eLearning courses, they 
generally impart broader knowledge.

Simulations
Our simulations guide learners to 
perform hands-on, safe experiments 
that have no impact on real-world 
processes. The simulations provide 
a cost-effective learning extension, 
saving the need to purchase 
additional learning equipment.

Festo Learning Experience

Having a range of different learning formats is crucial in order to make 
the lessons as effective and varied as possible. Festo LX provides a wide 
choice of options for presenting and transferring training content.

Course Formats

http://lx.festo.com
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Learning Videos
In our learning videos, experts pres-
ent complex topics in a simple way. 
In the videos, current topics within 
the scope of technical training are ex-
plained in an easy-to-understand and 
practical manner, which enables fast 
and effective learning.

Evaluations
Thanks to the integrated evaluations 
in Festo LX, knowledge tests can be 
automatically carried out and eval-
uated.

User Manuals
Our user guides serve as digital man-
uals that support getting started with 
a new learning system or software in 
an interactive and engaging way.

eBooks
We make courses that are not yet 
digitally optimized available as 
eBooks on Festo LX. We are con-
tinuously working on new interac-
tive content.

Campus Licenses Available For Offline Usage
Printable versions are available for selected learning materials, catering to those who prefer offline solutions or need 
additional resources. Campus licenses allow schools and small companies to use the licensed educational material at 
a single location, providing users with modification and reproduction rights as outlined in the license agreement. De-
livery options (downloads, printed documents, USB keys...) and formats, as well as language variations, depend on 
the specific educational material.

http://festo.com/didactic
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Digital Learning with Festo LX
Featured Content

Expand knowledge and skills, 
no equipment required!

In addition to eLab courses that pro-
vide hands-on learning content and 
activities with physical learning sys-
tems, Festo LX offers a wealth of re-
sources to learn without the need of 
a physical learning solution. 

They can be used to expand knowl-
edge and skills of current and future 
workers in a wide range of topics and 
technologies.

Browse our ever-growing 
­collection on 

	a lx.festo.com 

4. Industrial Safety in the Workplace

This course covers the basic princi-
ples of safety in an industrial work-
place setting.

	a eTheory course 10057  
on Festo LX

5. Biologization – Explained in 
5 minutes

This video describes the topic of biol-
ogization and the necessary steps to 
drive the biological transformation of 
the industry.

	a Video 17530 on Festo LX

6. Safety Technology

This course focuses on the design 
aspects of safety engineering and 
helps to understand safety engineer-
ing equipment and hazard analysis 
methods.

	a eLearning course 10313  
on Festo LX

1. Process Automation

This course deals with the basics of 
process automation including the 
handling of substances, system plan-
ning and engineering processes in 
practice.

	a �eLearning course 12069  
on Festo LX

2. Open and Closed Loop Control

This course uses practical exam-
ples to show the difference between 
open- and closed-loop control in 
automation. This includes types of 
control, signal processing, and reg-
ulators.

	a eLearning course 6775  
on Festo LX

3. PLC Programming

PLCs play a central role in automa-
tion. These devices are used to con-
trol machines and systems. This 
course offers an ideal introduction to 
IEC-compliant programming.

	a eLearning course 5094 
on Festo LX
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Water Management Series

A series of nine eLearning modules 
for people who need to know about 
water and wastewater management. 
No equipment required. 

1. Intro to the Water Cycle and Water  
Management

This course teaches you the basics of 
water, creates awareness for energy 
and resources and introduces you to 
the field of water management.

	a eLearning course 9746  
on Festo LX

2. Water Purification

This course will introduce you to the 
water purification process, includ-
ing the topics of precipitation, floc-
culation and the need for water dis-
infection.

	a eLearning course 9747  
on Festo LX

3. Water Supply

This course teaches you how drinking 
water is supplied from the source to 
the consumer, how operating pumps 
work and how water losses occur and 
how they can be avoided.

	a eLearning course 9748  
on Festo LX

4. Wastewater Transport 

In this course you will focus on 
wastewater transport, especial-
ly sewer systems. Learn about the 
components of a sewer system and 
important things to consider for the 
transport and regulation of waste-
water.

	a eLearning course 9749  
on Festo LX

5. Wastewater Treatment

This course will introduce you to 
wastewater treatment, including the 
topics of sedimentation, secondary 
or biological treatment as well as 
sludge treatment.

	a eLearning course 9750  
on Festo LX

6. Sand Filtration for Water 
Purification

Learn what sand filtration is used for, 
what the different existing types of 
sand filtration are and how filters can 
be operated and maintained.

	a eLearning course 9751  
on Festo LX

7. Membrane Filter Process in Water 
Management

Learn what membranes are, about 
the technology of membranes and 
the different membrane types, and 
how to operate membrane filtration 
processes.

	a eLearning course 9752  
on Festo LX

8. Mechanical Pre-Treatment for 
Wastewater

In this course you will learn why 
wastewater needs to be pre-treated 
mechanically. We will focus on treat-
ments using screens and grit cham-
bers.

	a eLearning course 9753  
on Festo LX

9. Adsorption in Water Management

Learn more about adsorption in gen-
eral and especially in water manage-
ment with the help of a practical ex-
ample.

	a eLearning course 9754  
on Festo LX
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Digital Learning with Festo LX
Featured Content

1. How Tool Series

A series of eLearning courses that 
teach how to use basic tools and 
techniques common in industrial 
workplaces, such as:

	– Drill
	– Soldering
	– Scribing
	– Wrenches
	– Files
	– Knife Edge Square 
	– Hexagonal Key
	– Crimping Tool
	– Center Punching 
	– Vernier Caliper
	– Pneumatic Hammer Drill
	– Cutting Threads (external, internal)
	– Insulation-Stripping Plier 
	– Tightening with a Torque Wrench
	– Measurement of a Circuit with a 
Multimeter

	– Pressing on Ball Bearings 
	– And more

Search for “How Tool” on Festo LX. 

2. Fieldbus Technology

This course covers the basics of 
Fieldbus technology including the 
advantages of Fieldbus systems, de-
sign of Fieldbus systems, and to-
pology.

	a eLearning course 12748  
on Festo LX

3. Renewable Energies
This course provides an overview of 
the different sources of energy with a 
detailed focus on renewable energy 
sources and how they are used

	a eLearning course 14440  
on Festo LX

4. Sustainability – What is it All 
About?

This course introduces the topic of 
sustainability, provides an overview 
of the different dimensions and fac-
ets of sustainable development, and 
shows which measures can be used 
to promote sustainability in industry 
and in everyday life.

	a eLearning course 21577  
on Festo LX

5. ISO Geometrical Product 
Specifications (GPS) Series 

This learning program has been joint-
ly developed by Festo Didactic SE 
and Mahr GmbH to build skills in ISO 
geometrical product specification. 
Courses: 

	– Fundamentals of ISO/GPS 
	– Dimensional Tolerancing According 
to ISO 14405

	– Form Tolerances According to 
ISO 1101

	– Datums, Orientation, Location, and 
Run-Out 

	– Material Conditions According to 
ISO 2692 

	– Standards for Zones, Edges, and 
Measurement Uncertainties

	– Compendium ISO/GPS – Size, Form 
and Location

Search for “ISO/GPS” on Festo LX.

6. Total Productive Maintenance

It is always better to act than to 
react. Bearing this in mind, many 
businesses strive to stabilize plant 
performance, and to introduce pre-
ventive maintenance.

	a eLearning course 2139  
on Festo LX

7. Basics of Production Control

In this course, you will explore the re-
lationship between Lean Production, 
Just in Time philosophy, and produc-
tion systems control. 

	a eTheory course 21321  
on Festo LX

8. 5S – Workstation Organization

The objective of the 5S is to become 
familiar with methods for creating 
ideal, exemplary, well-organized 
workstations (both in industrial and 
administrative areas).

	a eLearning course 1509  
on Festo LX

Discover more digital content:
Visit → lx.festo.com and open 
your free account to browse the 
library.
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Courseware
EduKit PA and MPS PA

EduKit PA

This workbook explains the basic 
principles of process technology and 
provides an introduction to the sub-
ject. It covers manual and automated 
measurement, open and closed-loop 
control and system design topics 
such as planning, installation, com-
missioning, marketing and sales. 
You will be provided with exercises 
including all necessary worksheets 
as well as didactic information and 
solutions as support for trainers. The 
workbook contains detailed descrip-
tions of the problems and parame-
ters. The worksheets guide students 
through the required steps of plan-
ning, execution and function testing.

The measurement and open- and 
closed-loop control exercises relate 
to flow, level and pressure technol-
ogy.

The workbook includes the work-
sheets, data sheets, and solutions in 
digital format.

Campus license
	 de	 	 563969	
	 en	 	 563971	
	 es	 	 563973	
	 fr	 	 563975	

MPS PA Process Applications

This workbook includes tables that 
allocate training aims with exercis-
es and components with exercises, 
together with the fundamentals of 
closed-loop control technology, exer-
cises with all necessary worksheets 
and didactic instructions about ana-
lyzing and inspecting a system, mea-
suring, open and closed-loop con-
trol, as well as the solutions for the 
instructors. The workbook provides 
detailed descriptions of the problem 
definition and parameters. The work-
sheets support the students through 
the required steps of planning, exe-
cution and function testing.

The exercises refer to the filtering, 
mixing, temperature maintenance 
and bottling processes. The train-
ees acquire the ability to inspect sys-
tems, to describe components and 
functions as well as the operation of 
systems.

The workbook includes the work-
sheets, and the solutions in digital 
format.

Campus license 
	 de	 	 8131019	
	 en	 	 8131020	

Learning Media    >    Courseware    >    EduKit and MPS PA

MPS® EduKit PA
Workbook

With CD-ROM

Festo Didactic

563971 en

Project kits
Process automation

MPS PA Compact Workstation

The workbook “Fundamentals of 
Closed-Loop Control” includes learn-
ing activities to be performed with 
the MPS PA Compact Workstation. 

Content:
	– Introduction to process automation
	– Commissioning a basic closed-loop 
control system

	– Read and design technical 
drawings

	– Analog signal processing
	– Fundamentals of closed-loop 
technology 

	– Operating, identifying and 
analyzing a level control system

	– Operating, identifying and 
analyzing a flow control system

	– Operating, identifying and 
analyzing a pressure control 
system

	– Operating, identifying and 
analyzing a temperature

	– Loop tuning
	– Energy monitoring, analyzing, and 
optimizing a pump (optional)

The campus license also includes the 
user guides of the MPS PA Compact 
Workstation (basic and instrumenta-
tion workstations). 

	a eLab course 16423 on Festo LX

Campus license (PDF format)
	 en/de	 	 8190412	

http://festo.com/didactic
https://lx.festo.com/en/courses/16423


Find your digital learning material on → lx.festo.com156

Learning Media    >    Courseware    >    EDS Water Management 

Courseware
EDS Water Management

EDS®

Water Management
Workbook

With CD-ROM

Festo Didactic

8027890 en

Wastewater treatment

EDS®

Water Management
Workbook

With CD-ROM

Festo Didactic

8027889 en

Wastewater transport

Wastewater Transport

After having worked through the ex-
ercises in the “Wastewater Trans-
port” workbook, learners will be 
able to:

	– Transport solid matter in a sewer 
system using different flow speeds

	– Name the effects of exceeding the 
hydraulic capacity

	– Name the basic mechanisms that 
make flushing necessary

	– Describe the functions of a rain 
overflow basin

	– Explain the functional principle of a 
flow basin for solid matter  
retention

Campus license (PDF format) 
	 en/de/es/fr	 	 8208239	

Wastewater Treatment

After having worked through the  
exercises in the “Wastewater Treat-
ment” workbook, learners will be 
able to:

	– Simulate central processes related 
to the sedimentation of sludge

	– Analyze the behavior of floc with 
different flow rates and solid mat-
ter content

	– Name the consequences of hydrau-
lic overload of a wastewater treat-
ment plant

	– Describe the basic function of aero-
bic water treatment and the role of 
sludge recirculation

	– Measure the amount of dissolved 
oxygen and highlight the advantag-
es of continuous measurement

Campus license (PDF format)
	 en/de/es/fr	 	 8208239	

EDS®

Water Management
Workbook

With CD-ROM

Festo Didactic

8027888 en

Water supply

EDS®

Water Management
Workbook

With CD-ROM

Festo Didactic

8027887 en

Water purification

Water Purification

After having worked through the ex-
ercises in the “Water purification” 
workbook, learners will be able to:

	– Control the basic processes of pre-
cipitation, flocculation and sedi-
mentation

	– Measure the chlorine content and 
deal with chlorine dosage in the 
system

	– Name problems caused by too high 
or too low a chlorine dosage

Campus license (PDF format)
	 en/de/es/fr	 	 8208239	

Water Supply

After having worked through the  
exercises in the “Water Supply” 
workbook, learners will be able to:

	– Highlight special features of differ-
ent pump types

	– Understand the influences on 
pump performance during water 
supply

	– Identify the interaction between 
pressure and flow rate in a piping 
system

	– Control water supply using  
different valve types

	– Describe the meaning of different 
pressure zones in a water  
distribution network

	– Detect water losses in distribution 
networks and highlight problems in 
leak detection

Campus license (PDF format)
	 en/de/es/fr	 	 8208239	

http://lx.festo.com
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Monitoring, Controlling and 
Optimizing Operations

After having worked through the 
exercises in the “Monitoring, con-
trolling and optimizing operations” 
workbook, learners will be able to:

	– Control the level using a two-point 
controller and a linear controller

	– Control the flow rate using a 
proportional-integral controller

	– Understand the features of differ-
ent controller types and reliably 
implement the controllers

	– Identify the impacts of different 
controller settings on energy 
consumption

	– Find the best control strategy for 
ventilation

Campus license (PDF format)
	 en/de/es/fr	 	 8208239	

Energy Optimization in Water and 
Wastewater Treatment Plants

After having worked through the ex-
ercises in the “Energy optimization 
in water and wastewater treatment 
plants” workbook, learners will be 
able to:

	– Recognize the difference in energy 
consumption between a free and 
narrow piping system

	– Identify potential for energy 
savings and energy conversion in 
water and wastewater treatment 
plants

	– Compare different control strat-
egies with regard to their energy 
requirements in order to optimize 
the efficiency of plant components

	– Calculate the costs of different con-
trol strategies

	– Implement energy management 
processes and methods

Campus license (PDF format)
	 en/de/es/fr	 	 8208239	

Learning Media    >    Courseware    >    EDS Water Management

Membrane Filtration

After having worked through the ex-
ercises in the “Membrane filtration” 
workbook, learners will be able to:

	– Describe the operating modes of 
membrane filtration and backwash-
ing processes

	– Understand the fundamental prin-
ciples of various membrane tech-
niques

	– Describe differences between the 
cross-flow and dead-end filtration

	– Check the functionality of the mem-
brane via pneumatic actuation and 
monitoring

	– Identify and understand the rela-
tionship between trans-membrane 
pressure and filtering efficiency

Campus license (PDF format) 
	 en/de/es/fr	 	 8208239	

Sand Filtration

After having worked through the  
exercises in the “Sand filtration” 
workbook, learners will be able to:

	– Explain how rapid sand filtration 
works

	– Understand the relationship be-
tween the feed to the filter and the 
filtrate rate

	– Differentiate between dry and wet 
filtration

	– Explain how deep bed filtration 
works

	– Explain how backwashing has to be 
carried out and the steps involved

	– Optimize the backwashing process 
for different sand beds

Campus license (PDF format)
	 en/de/es/fr	 	 8208239	

EDS®

Water Management
Workbook

With CD-ROM

Festo Didactic

8042097 en

Rapid sand filtration

EDS®

Water Management
Workbook

With CD-ROM

Festo Didactic

8042102 en

Membrane filtration processes 

EDS®

Water Management
Workbook

With CD-ROM

Festo Didactic

8027891 en

Monitoring, controlling and 
optimizing operations

EDS®

Water Management
Workbook

With CD-ROM

Festo Didactic

8027892 en

Energy optimization in water 
and wastewater treatment 
plants

http://festo.com/didactic
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Courseware
Process Control Learning Systems (LabVolt 6090)

Pressure, Flow, and Level Processes 

This workbook covers the fundamen-
tal principles of pressure, flow, and 
level processes using the Process 
Control Learning System.

Topic coverage:
	– Familiarization with the system 
	– Pressure measurement
	– Pressure losses
	– Centrifugal pumps in series and in 
parallel

	– Rotameters and paddle wheel flow 
meters

	– Orifice plates
	– Venturi tubes
	– Pitot tubes and industrial DP 
transmitters

	– Float switches
	– Differential pressure level meters
	– Zero suppression and zero 
elevation

	– Wet reference legs
	– Bubblers
	– Ultrasonic level transmitters
	– Determining the dynamic 
characteristics of a process

	– Pressure process control
	– Flow process control
	– Level process control
	– Cascade process control 
	– Second-order process control

	a eLab course 13112 on Festo LX

Campus license (PDF format)
	 en/es	 	 585247	

Temperature Process and Heat 
Exchanger

This workbook covers the fundamen-
tal principles of temperature process 
control using the Process Control 
Learning System equipped with the 
temperature process control add-on.

Topic coverage:
	– Familiarization with the system
	– Resistance temperature detectors 
(RTDs)

	– Thermocouples
	– Thermal energy transfer in tem-
perature processes

	– Heat exchangers 
	– Characterization of a temperature 
process in the heating mode

	– Characterization of a temperature 
process in the cooling mode

	– PI control of a temperature pro-
cess in the heating mode and in the 
cooling mode

	a eLab course 9939 on Festo LX

Campus license (PDF format) 
	 en/es	 	 585247	

pH Process Control

This workbook guides learners 
through study of theory and practical 
experimentation using the Process 
Control Learning System equipped 
with the pH process control add-on.

Topic coverage:
	– Familiarization with the system
	– pH electrodes
	– Titration of a strong acid
	– Titration of weak acids
	– Titration of a buffer solution
	– Characterization of a strong-acid 
pH process

	– Characterization of a weak-acid pH 
process

	– PID and on-off control of a batch 
pH process

	– PID control of a continuous pH pro-
cess

	a eBook 11126 on Festo LX

Campus license (PDF format)
	 en/es	 	 585247	

Course Bundle “Process Control 
Learning Systems” 

This bundle includes workbooks (stu-
dent and instructor versions) and 
user guides in PDF format, for the 
optional devices available for the 
Process Control Learning Systems 
(LabVolt Series 6090) → ­chapter 
“Introduction and Fundamentals” 
page 2. 

Included workbooks: 
	– Pressure, Flow, and Level 
Processes

	– Temperature Process and 
Heat Exchanger

	– pH Process Control

Campus license (PDF format)
	 en/es	 	 585247	

http://lx.festo.com
https://lx.festo.com/en/courses/13112
https://lx.festo.com/en/courses/9939
https://lx.festo.com/en/courses/11126
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Courseware
Industrial Process Learning Systems (LabVolt 353X)

Course Bundle “Industrial Process 
Control Learning Systems”

This bundle includes workbooks (stu-
dent and instructor versions) and 
user guides in PDF format related to 
the Industrial Process Learning Sys-
tems (LV 353X) for pressure, flow, 
level, temperature, pH, conductivity, 
and air pressure and flow, as well as 
PlantPAx Distributed Control System 
Demonstrator.  

The bundle includes:  
	– Familiarization with the Training 
System (Flow, Level, Pressure) 

	– Measurement (Pressure, flow, 
level)

	– Process Control (Pressure, Flow, 
Level)

	– Advanced Process Control 
(Pressure, Flow, Level)

	– Familiarization with the Training 
System (Temperature)

	– Measurement (Temperature) 
	– Process Control (Temperature) 
	– Boiler Control 
	– Heat Exchangers and Advanced 
Temperature Measurement 

	– Familiarization with the Training 
System (pH and Conductivity) 

	– Measurement (pH and 
Conductivity)

	– Process Control (pH and 
Conductivity)

	– Familiarization with the Training 
System (Air Pressure/Flow)

	– Measurement (Air pressure and 
flow)

	– Process Control (Air pressure and 
flow)

	– Familiarization with the Process 
Control Demonstrator

	– Control Valves
	– Flow Primary Elements
	– Electromagnetic Flow Meters
	– Vortex Flow Transmitter 
	– Coriolis Flow Transmitter
	– Ultrasonic Flow Transmitter
	– Paddle Wheel Flow Transmitter
	– Capacitive Level Transmitter
	– Pressure and Level Switches
	– Ultrasonic Level Transmitter (HART)
	– Radar Level Transmitter 
(FMR51and FMP50)

	– Radar Level Transmitter (FMR240 
and FMP40)

	– Human-Machine Interface 
(FactoryTalk View)

	– Human-Machine Interface 
(Wonderware InTouch) HART 
Device Configuration

	– ControlLogix and CompactLogix 
Programmable Logic Controllers

	– MicroLogix Programmable Logic 
Controller

Courses are described in the follow-
ing pages.

Campus license (PDF format)
	 en	 	 585124	
	 es	 	 585125	

Measurement – Pressure, Flow, and 
Level

This workbook guides learners 
through the study of the theory of  
pressure, flow, and level measure-
ment, as well as practical experimen-
tation using the Industrial Process 
Learning Systems.

Content:
	– Pressure measurement
	– Pressure loss
	– Flow meters
	– Centrifugal pumps
	– Differential pressure level meters
	– Bubblers
	– Wet reference leg

	a eLab course 12836 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Familiarization with the Training 
System – Pressure, Flow, and Level

This user guide covers the basic 
operating principles of the pressure-, 
flow-, and level-related equipment 
in the Industrial Process Learning 
Systems.

Content:
	– Process workstation
	– Instrumentation workstation
	– Electrical unit 
	– AC drive - Allen-Bradley 
	– AC drive - Siemens
	– Emergency push-button 
	– Pneumatic unit 
	– Paperless recorder
	– Process column, wet reference leg, 
and bubbler 

	– Digital pressure gauge
	– Differential-pressure transmitter
	– Three-valve manifold 
	– Solenoid valve
	– Control valve 
	– Venturi tubes 
	– Rotameter 
	– Accessories 
	– Basic setup 
	– Configuring a transmitter with 
SmartBlue via a Bluetooth 
connection

	a User Guide 13331 on Festo LX

Campus license (PDF format) 
	 en	 	 585124	

http://festo.com/didactic
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Process Control – Pressure, Flow, 
and Level  

This workbook guides learners 
through study of theory of the 
fundamental principles of process 
control, in the context of pressure, 
flow, and level control, as well as 
practical experimentation using the 
Industrial Process Learning Systems. 

Content:
	– Determining the dynamic 
characteristics of a process

	– Tuning and control of a pressure 
loop

	– Tuning and control of a flow loop
	– Tuning and control of a level loop
	– Cascade control of a level/flow 
process

	– Guided process control 
troubleshooting

	– Non-guided process control 
troubleshooting

 

	a eLab course 9757 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Advanced Process Control
  

This workbook covers advanced 
principles of process control in the 
context of the Industrial Process 
Learning Systems. 

Content:
	– Feedforward control
	– Ratio control
	– Split-range control
	– Second-order non-interacting 
processes

	– Second-order interacting processes

	a eLab course 13344 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Measurement – Temperature

This workbook guides learners 
through study of theory of the fun-
damental principles of tempera-
ture measurement and practical 
experimentation using the Indus-
trial Process Learning Systems for 
temperature control. 

Content:
	– Resistance temperature detectors 
(RTDs)

	– Thermocouples 
	– Heat exchanges
	– Basic thermal energy transfer with 
a heat exchanger

	a eLab course 12864 on Festo LX

Campus license (PDF format) 
	 en	 	 585124	

Familiarization with the Learning 
System – Temperature

This user guide covers the basic 
operating principles of the tem-
perature-related equipment in the 
Industrial Process Learning Systems 
for temperature control. 

Content:
	– Process workstation
	– Basic setup
	– Instrumentation workstation
	– Electrical unit 
	– Emergency push-button 
	– Electrical distribution box
	– AC drive - Allen-Bradley 
	– AC drive - Siemens
	– Heating-cooling unit 
	– Temperature probes and 
transmitter

	– Paperless recorder
	– Brazed plate heat exchanger
	– Pneumatic unit 
	– Three-way pneumatic control valve
	– Accessories 

	a User Guide 13005 on Festo LX

Campus license (PDF format)
	 en	 	 585124	
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Process Control – Temperature

This workbook guides learners 
through study of theory of the funda-
mental principles of process control, 
as well practical experimentation us-
ing the Industrial Process Learning 
Systems for temperature control. 

Content:
	– Determining the dynamic 
characteristics of a process

	– Tuning and control of a 
temperature loop

	– Guided process control 
troubleshooting

	a eLab course 10153 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Boiler Control

This workbook covers the operation 
of boilers in the context of the Indus-
trial Process Learning Systems.

Content:
	– Single-element control
	– Two-element control
	– Three-element control

	a eLab course 13777 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Familiarization with the Training 
System – pH and Conductivity

This user guide covers the basic op-
erating principles of the pH and con-
ductivity-related equipment in the pH 
and Conductivity Process Learning 
Systems (LV 3532).  

Content:
	– Process workstation
	– Basic setup
	– Instrumentation workstation
	– Electrical unit 
	– Emergency push-button 
	– GFI electrical distribution box 
	– AC drive - Allen-Bradley 
	– AC drive - Siemens
	– Solenoid valve
	– Process column 
	– Chemical tanks, upper tank, and 
injection ports

	– Metering pumps
	– pH transmitter
	– Deonization filter (optional)
	– Conductivity transmitter (optional)
	– Water analyzer 
	– Paperless recorder
	– Accessories 
	– Chemical products and safety
	– How to make solutions
	– Neutralizing and draining the 
system

	– Configuring a transmitter via 
EtherNet/IP or WLAN

	a User Guide 17614 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Heat Exchangers and Advanced 
Temperature Measurement

This workbook covers the operating 
principles of heat exchangers and the 
advanced principles of temperature 
measurement, in the context of the 
Industrial Process Learning Systems 
equipped with the advanced tem-
perature process add-on.

Content:
	– Familiarization with the energy 
manager

	– Brazed plate exchanger
	– Gasketed plate heat exchanger
	– Shell-and-tube heat exchanger 
(one pass)

	– Shell-and-tube heat exchanger 
(four passes)

	a eLab course 14219 on Festo LX

Campus license (PDF format)
	 en	 	 585124	
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Process Control (pH and 
Conductivity)

This workbook guides learners 
through study of theory and practical 
experimentation using the pH Pro-
cess Learning System (LV 3532). 

Content:
	– PID control of a batch pH process 
with a strong acid

	– PID control of a batch pH process 
with a weak acid

	– On-off conductivity control 
(optional)

	– Continuous process control

	a eBook 11242 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Familiarization with the Learning 
System (Air Pressure/Flow) 

This user guide covers the basic 
operating principles of the equip-
ment related to Air Pressure and Flow 
Process Learning Systems (LV 3533). 

Content:
	– Introduction 
	– Electrical unit 
	– Emergency push-button 
	– Pneumatic unit 
	– Paperless recorder 
	– Rotameter
	– Digital pressure gauge 
	– Differential-pressure transmitters 
	– Orifice (air) 
	– Solenoid valve 
	– Pneumatic control valve 
	– Air tanks 
	– Muffler assembly 
	– Accessories 

Campus license (PDF format)
	 en	 	 585124	

Measurement 
(Air Pressure and Flow) 

This workbook guides learners 
through study of theory and practical 
experimentation using the Air Pres-
sure and Flow Process Learning Sys-
tems (LV 3533). 

Content:
	– Measuring instruments 
(characteristics, errors, accuracy) 

	– Pressure measurement 
(fundamentals, fluids 
characteristics, hydrostatic 
pressure, types of measurement 
and devices)

	– Pressure loss
	– Flow measurement (fundamentals)
	– Flow meters (rotameter, orifice)

	a eBook 11226 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Measurement (pH and Conductivity)

This workbook guides learners 
through study of theory and practical 
experimentation using the pH Pro-
cess Learning System (LV 3532).

Content:
	– Chemical solutions
	– pH probes
	– Titration of a strong acid
	– Titration of weak acids
	– Titration of a buffer solution
	– Water deionization

	a eBook 11241 on Festo LX

Campus license (PDF format)
	 en	 	 585124	
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Process Control 
(Air Pressure and Flow)

This workbook guides learners 
through study of theory and practical 
experimentation using the Air Pres-
sure and Flow Process Learning Sys-
tems (LV 3533). 

Content:
	– Process characteristics
	– Determining the dynamic 
characteristics of an air process 
open-loop method, response 
curve, safety

	– Tuning and control of a pressure 
loop (control schemes, open-loop 
Ziegler-Nichols and ultimate-cycle 
methods)

	– Feedback control (on-off and PID 
control, structure of controllers)

	– Tuning and control of a flow loop
	– Process control troubleshooting

	a eBook 11227 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Familiarization with the Process 
Control Demonstrator 

This user guide covers the operation 
of the PlantPAx Distributed Control 
System Demonstrator. 

Content:
	– Process Control Demonstrator
	– Control panel
	– Disconnect switch and emergency 
push-button

	– AC drives
	– PLC fundamentals
	– The human-machine interface
	– Process columns
	– Differential-pressure transmitter
	– Radar level transmitters
	– Electromagnetic flow transmitter
	– Temperature probes and 
transmitter

	– Three-valve manifold
	– Solenoid valve
	– Control valve
	– Venturi tube
	– Rotameter

Campus license (PDF format)
	 en	 	 585124	

Control Valves

This user guide explains how to op-
erate specific control valves of the 
Process Control Learning Systems (LV 
6090) or Industrial Process Learning 
Systems (LV 353X). 

Content:
	– Basic control valve theory
	– Basic control valve
	– Pneumatic control valve with a 
positioner 

	– Control valve with DVC2000
	– Control valve with DVC6000 – 
HART/FF

	– Control valve with DVC6200 – 
HART/FF

	– Electric control valve
	– Air control valves
	– Three-way control valves
	– Using Fieldcare via the HART 
protocol

	a User Guide 9847 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Flow Primary Elements

This workbook covers the operation 
of two flow primary elements, orifice 
plates and pitot tubes, in the con-
text of the Industrial Process Learn-
ing Systems.  

Content:
	– Orifice plate
	– Pitot tube
	– Inspection, maintenance, 
and storage

	a eLab course 13788 on Festo LX

Campus license (PDF format)
	 en	 	 585124	
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Vortex Flow Transmitter

This workbook covers the operation 
of vortex flow transmitters in the con-
text of the Industrial Process Learn-
ing Systems.

Content:
	– Fundamentals of vortex flow 
transmitters

	– FieldCare Configuration - HART

	a eLab course 14322 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Coriolis Flow Transmitter

This workbook covers the opera-
tion of Coriolis flow transmitters in 
the context of the Industrial Process 
Learning Systems.

Content:
	– Fundamentals of Coriolis flow 
meters

	– Configuring a transmitter via 
EtherNet/IP or WLAN	

	a eLab course 20835 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Ultrasonic Flow Transmitter

This workbook covers the opera-
tion of ultrasonic flow transmitters in 
the context of the Industrial Process 
Learning Systems.

Content:
	– Fundamentals of ultrasonic flow 
meters

	– Common error codes
	– FieldCare Configuration - HART

	a eLab course 14224 on Festo LX

Campus license (PDF format) 
	 en	 	 585124	

Electromagnetic Flow Meters
 
This workbook covers the operation 
of electromagnetic flow meters in 
the context of the Industrial Process 
Learning Systems.

Content:
	– Fundamentals of electromagnetic 
flow meters 

	– Maintenance and storage
	– Configuring a transmitter via 
EtherNet/IP or WLAN

	a eLab course 13985 on Festo LX

Campus license (PDF format) 
	 en	 	 585124	
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Paddle Wheel Flow Transmitter

This workbook covers the operation 
of paddle wheel flow transmitters in 
the context of the Industrial Process 
Learning Systems.

Content:
	– Fundamentals of paddle wheel 
flow meters: description, 
commissioning, how to calculate 
the scale factor from the K factor

	a eLab course 14242 on Festo LX

Campus license (PDF format) 
	 en	 	 585124	

Capacitive Level Transmitter

This workbook covers the operation 
of capacitive level transmitters in 
the context of the Industrial Process 
Learning Systems.

Content:
	– Fundamentals of paddle wheel flow 
meters: description, installation

	– Using FieldCare via the HART 
protocol

	– Fault on the capacitive level 
transmitter

	a eLab course 15226 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Pressure and Level Switches

This workbook covers the operation 
of pressure and level switches in 
the context of the Industrial Process 
Learning Systems.

Content:
	– Pressure switches
	– Float switches
	– Vibrating level switches
	– Conductivity level switches
	– Pressure switch functions
	– Pressure switch errors, warnings, 
and diagnostic events

	– Pressure switch faults 
	– Float switch faults
	– Vibrating level switch faults
	– Conductivity level switch faults 

	a eLab course 13978 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Ultrasonic Level Transmitter (HART)

This workbook covers the operation 
of ultrasonic level transmitters in 
the context of the Industrial Process 
Learning Systems.

Content:
	– Familiarization and basic level 
measurement

	– Troubleshooting
	– FieldCare configuration (HART)

	a eLab course 13986 on Festo LX

Campus license (PDF format)
	 en	 	 585124	
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Human-Machine Interfaces 
(FactoryTalk View)

This user guide covers human-
machine interfaces developed un-
der the Rockwell Automation (Fac-
toryTalk View ME) architecture. It 
explains how to use the PanelView 
Plus 600, PanelView Plus 1000, 
or PC version of the interface with 
a ControlLogix, CompactLogix, Mi-
croLogix, or Foxboro controller.

Content:
	– Introduction to hardware and 
software 

	– Screen types overview
	– Familiarization with the MicroLogix, 
CompactLogix, ControlLogix, and 
Foxboro interfaces

	– On-off control 
	– PID control 
	– Cascade control
	– Rockwell software installation and 
network configuration

	– Common operations with 
FactoryTalk View Studio  

Campus license (PDF format)
	 en	 	 585124	

Human-Machine Interfaces 
(Wonderware InTouch) 

This user guide covers human-ma-
chine interfaces developed by Festo 
Didactic under Wonderware InTouch 
architecture for Foxboro controllers.

Content:
	– System setup
	– Software installation
	– Familiarization with the interface 
	– PID control
	– Solving OPC server communication 
problems

Campus license (PDF format)
	 en	 	 585124	

Radar Level Transmitters  
(FMR240 and FMP40)

This workbook covers the opera-
tion of radar level transmitters En-
dress+Hauser FMR240 and FMP40 
transmitters in the context of the In-
dustrial Process Learning Systems.

Content:
	– Fundamentals of radar level 
transmitters FMR240 and FMP40)

	– Configuration and setup using 
FieldCare

	– Configuration and setup using 
DeviceCare

	– Configuring a transmitter with 
SmartBlue via a Bluetooth 
connection 

	a eLab course 14265 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

Radar Level Transmitters  
(FMR51 and FMP50)

This workbook covers the oper-
ation of radar level transmitters 
Endress+Hauser FMR51 and FMP50 
in the context of the Industrial 
Process Learning Systems.

Content:
	– Fundamentals of radar level trans-
mitters FMR51 and FMP50

	– Installation and commissioning 
	– Configuration using FieldCare 

	a eLab course 20417 on Festo LX

Campus license (PDF format)
	 en	 	 585124	
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ControlLogix and CompactLogix 
Programmable Logic Controllers

This user guide covers how to use 
ControlLogix and CompactLogix PLC 
in the context of the Industrial Pro-
cess Learning Systems.

Content:
	– PLC fundamentals 
	– Familiarization with the PLC 
	– On-off control
	– PID control
	– Cascade control
	– Split-range control
	– Characteristics
	– Installation and configuration
	– PID control and cascade PID control
	– PID ratio control and PID split-
range control

	– Use of trends
	– List of faults

	a User Guide 12838 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

MicroLogix Programmable Logic 
Controller

This user guide covers the operation 
of the MicroLogix PLC in the context 
of the Industrial Process Learning 
Systems.

Content:
	– PLC fundamentals 
	– Familiarization with the PLC 
	– On-off control
	– PID control
	– Cascade control
	– Ratio control
	– Split-range control
	– Installation and configuration
	– List of faults

	a User Guide 9920 on Festo LX

Campus license (PDF format)
	 en	 	 585124	

HART Device Configuration

This workbook introduces the HART 
communication protocol in the con-
text of the Industrial Process Learn-
ing Systems. 

Content:
	– HART protocol overview
	– HART point-to-point (fundamentals, 
two-wire transmitter, four-wire 
transmitter (optional), output 
device (optional) 

	– HART multidrop 
	– HART multidrop with multiple 
transmitters

	– Installation and configuration

	a eBook 11243 on Festo LX

Campus license (PDF format)
	 en	 	 585124	
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Three-Phase Separator - 
Basic Control

This workbook covers the principles 
of three-phase separation in the oil 
industry. This is achieved through 
theory presentations and hands-on 
manipulations using the basic ver-
sion of the Three-Phase Separator 
Learning System. 

Content:
	– Fundamentals of three-phase sep-
aration, types of separators, main 
components, pumps, fluids and 
emulsions 

	– Separation process, treating meth-
ods, effect of heat, by-product dis-
posal, secondary treatments, addi-
tional equipment 

	– Horizontal separators (vessel, mea-
surement, safety mechanisms and 
procedures, components, start-up, 
purge procedure) 

	– Performance (influencing param-
eters, impediments, effect of the 
input flow rate, of the water cut, of 
the inline mixer) 

	– Basics of process control, level/
flow/pressure/temperature con-
trol, displacer level controller

	– Troubleshooting

	a eLab course 1423 on Festo LX

Campus license (PDF format)
	 en	 	 8099622 	

Three-Phase Separator - 
Instrumentation

This workbook covers several in-
struments commonly used on three-
phase separators in the oil industry. 
They include five types of flow me-
ters (rotameters, turbine, differen-
tial pressure, electromagnetic, and 
Coriolis flow meters), level switches, 
radar level meters, pressure meters 
and temperature meters, using the 
Three-Phase Separator Learning Sys-
tem equipped with instrumentation. 

Content:
	– Human-machine interfaces
	– Measurement and instrumentation 
(units, characteristics, precision 
and accuracy)

	– Rotameters, turbine flow meters, 
differential-pressure flow meters, 
orifice plates

	– Electromagnetic and Coriolis flow 
meters (optional)

	– Tuning fork level switches, radar 
level sensors and meters

	– Pressure meters 
	– Thermocouples and temperature 
transmitters (optional)

	– Troubleshooting

	a eLab course 1413 on Festo LX

Campus license (PDF format)
	 en	 	 8099622 	

Three-Phase Separator Learning 
System

This user guide covers the installa-
tion, operation, and components of 
the Three-Phase Separator. 

Content:
	– Technical specifications 
	– Quick-start guide 
	– Basic operation
	– HMI and fault switches 
	– Flow, level, pressure, and tempera-
ture instrumentation

	– Maintenance and inspection
	– Shutdown and purge guide

	a User guide 13379 on Festo LX

Campus license (PDF format) 
	 en	 	 8099622 	

Three-Phase Separator 

This bundle includes workbooks (stu-
dent and instructor versions) and us-
er guides in PDF format for the Three-
Phase Separator. 

Included workbooks: 
	– Three-Phase Separator: Basic 
Control

	– Three-Phase Separator: 
Instrumentation

	– Three-Phase Separator: User guide

Campus license (PDF format)
	 en	 	 8099622 	
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https://lx.festo.com/en/courses/1423
https://lx.festo.com/en/courses/1413
https://lx.festo.com/en/courses/13379


→ festo.com/didactic 169

Learning Media    >    Software    >    Simulation and Control

LVProSim

LVProSim is a process control soft-
ware specially designed to connect 
to the I/O Interface and collect data 
at a fast sampling rate (100 ms). LV-
ProSim has two main features: it can 
operate as a process controller and a 
generic process simulator. The web 
interface makes it easy to use, help-
ing students focus on learning pro-
cess control.

When used as a controller, LVProSim 
monitors data from the I/O Interface 
and applies a standard PID algorithm
to determine the appropriate re-
sponse. LVProSim can either control 
two processes simultaneously or use 
its two controllers in cascade mode. 
LVProSim also offers a set of mathe-
matical functions to treat inputs and 
outputs signals.

The simulation mode allows students 
to model first-order or second-order 
processes. This mode encourages 
students to explore the various char-
acteristics of a process such as its 
time constants, gain, and dead time. 
Once a generic process simulation 
is running, students can connect the 
simulated process to a controller and 
test different control schemes. Con-
trary to the data acquisition mode, 
the simulation mode does not re-
quire the I/O Interface. Therefore, 
students can experiment with the 
software on their own computer.

LVProSim is free and can be down-
loaded from our website. 

EasyVeep
PLC Simulation

EasyVeep is a graphic 2D process 
simulation software that facilitates 
PLC training.  

Numerous practical process models 
can be controlled using any PLC using 
EasyPort and the EasyVeep simu-
lation software included in scope 
of delivery. The models are docu-
mented and meet a broad range of 
requirements. 

EasyVeep is easy to install and offers 
exciting fields of application. The top-
ics covered include the following:

	– 7-segment display
	– Alarm systems
	– Level crossings
	– Lifts
	– Garage doors
	– Multi-level car parks
	– Sluice gates
	– Sorting systems
	– Hot water tanks
	– Washing machines
	– Wind generators
	– And more.

EasyVeep is provided with the 
EasyPort USB.

http://festo.com/didactic
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Learn and work through the basics 
of control technology step by step 
with FluidLab-PA. The EasyPort con-
nects the PC and real hardware, e.g., 
the EduKit PA, the MPS PA Compact 
Workstation, or the MPS PA Stations.

Settings
Parameterize sensor values with fac-
tor and offset to display the physical 
values as well as signal attenuation 
via mean value filter for the analogue 
input signals. Display of the physical 
value in the variable unit field. Fur-
ther setting options are the inversion 
of the controller sense, Y-offset for 
continuous control and the selection 
of the simulation mode.

Menu: Measure
All binary and analogue process da-
ta, for example the signal states of 
the sensors, process fittings and the 
pump, can be displayed graphical-
ly and evaluated directly. Functions 
such as selecting the measuring 
channels, adjusting the test time or 
cursor evaluation with zoom function 
are available for recording the sensor 
characteristic curve and determining 
a step response.

Menu: Characteristic Curve
The characteristic curve of an actua-
tor (e.g. pump or proportional valve) 
is examined from different points of 
view (voltage on flow, flow on pres-
sure, pressure on voltage).

Menu: 2-point Controller
Typical applications are level and 
temperature control systems.

Menu: Continuous Control
Experiment, configure and optimize 
control processes (P, PI, PD or PID 
controllers) with immediate effect in 
the process. Controlled systems can 
be operated at the click of a mouse. 
Easy documentation of the control 
parameter is possible. The measured 
values and curve progressions can 
be comprehensively documented. 
The block diagram can be displayed 
as a function menu for all continu-
ous controllers with current numeri-
cal values.

Industrial Controller Functions
Plant operation as in a process con-
trol system. Setpoints can be speci-
fied and manual/automatic controller 
switching is possible.

Simulation
A simulated process model illustrates 
the process identically to the opera-
tion of the real hardware.

Downloadable license, en/de/es/fr
	 1 year, 1 user 	 	 8208215	
	 1 year, 10 users 	 	 8208216	
	 Perpetual, 1 user 	 	 8208217	
	 Perpetual, 10 users 	 	 8208218	
	 Upgrade, Perpetual, 1 user 	 	 8208219	
	 Upgrade, Perpetual, 10 users 		 8208220	

The clear menu structure of 
FluidLab-PA Process makes it easy 
to understand complex process en-
gineering systems in a simple ap-
plication, used in combination with 
the EduKit PA, the MPS PA Compact 
Workstation, the MPS PA 204 Sys-
tem, and the EDS Water Manage-
ment.

Various Applications, One Interface
Whether the system is real or sim-
ulated, you can seamlessly switch 
between the two with a simple tog-
gle. Whether you are controlling the 
system directly using the switching 
elements or programming indepen-
dent sequences via the Festo Didac-
tic EzOPC interface, both are easily 
implemented through intuitive menu 
navigation.

Operating Concept
A consistent and unified operat-
ing concept applies to all systems, 
whether you’re managing the EduKit 
PA, the MPS PA Compact Worksta-
tion, MPS PA 204 Mixing, or, for in-
stance, EDS Water Management 
Sand Filtration. The system diagram 
facilitates the selection between 
the simulated and real systems, ad-
dressed through the EasyPort. The 
inclusion of real components in the 
system diagram provides a quick ref-
erence to the actual system.

Switching states
The switching states are not only de-
picted in the system diagram but are 
also displayed and recorded in curve 
diagrams.

Programming
To create your own PLC program 
or describe Grafcet sequences, the 
EzOPC interface enables control over 
both simulations and the real sys-
tem using FluidSIM, CoDeSys simu-
lation mode, and PLCSIM Advanced 
software.

Supplementary Topics
	– Filling process with the IoT kit ex-
tension package 

	– Direct storage of simple and fixed 
programmed processes directly 
from the software.

	– Integration of hidden errors in sig-
nal states

Simulated Systems:
EduKit PA, MPS PA Compact Work-
station, MPS PA 204 with mixing and 
filtering; EDS Water Management 
System (water supply, sand filtration, 
membrane filtration). Additional sta-
tions will be introduced through up-
dates/upgrades and can be accessed 
on the Internet.

Downloadable license, en/de/es/fr
	 1 year, 1 user 	 	 8208221	
	 1 year, 10 users 	 	 8208222	
	 Perpetual, 1 user 	 	 8208223	
	 Perpetual, 10 users 	 	 8208224	
	 Upgrade, Perpetual, 1 user 	 	 8208225	
	 Upgrade, Perpetual, 10 users 		 8208226	

FluidLab-PA Closed-Loop
Control Engineering in Focus

FluidLab-PA Process
Getting Started in Process 
Engineering
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FluidLab Water Management
Simple Hardware Operation

The FluidLab Water Management soft-
ware, when paired with the EasyPort 
Interface, enables convenient opera-
tion of EDS Water Management sta-
tions, functioning as a simplified pro-
cess control system.

Operating Concept
The Windows-based PC software illus-
trates equipment modules and pro-
cesses. The clear menu structure and 
intuitive graphical interface satisfy the 
didactic requirements of instructors 
and trainers. All exercises are adapt-
able for different skill levels, ranging 
from beginner to expert. For instance, 
determining the optimal combination 
of controller and closed-loop control-
ler parameters for a given process. 

FluidLab-PA Multi-Loop
Multivariable Control

The FluidLab-PA Multi-Loop software 
used with the EasyPort interface per-
mit to control four types of process 
variable such as level, flow, pressure, 
or temperature.  

The FluidLab-PA Multi-Loop main 
screen offer a quick overview of the 
process and an easy configuration of 
the PID parameters.

The following control strategies can 
be performed with the software:

	– PID cascade control.
	– Level and flow control circuits with 
disturbance variable forwarding for 
a constant final control element.

	– PID ratio controller for two flow 
control circuits and a constant final 
control element.

	– PID limiting controller for flow and 
pressure control circuits and a con-
stant final control element.

	– PID controller with disturbance 
variable forwarding for pressure 
control with flow disturbance vari-
able by means of a proportional 
valve.

	– PID controller with disturbance vari-
able forwarding for temperature 
control with non-constant heating/
cooling final control element.

	– PID selecting controller for tem-
perature control with non-constant 
heating final control element.

To carry out the tests, different hard-
ware variants with additional compo-
nents are required:

	– MPS PA Compact Workstation
	– MPS PA Reactor Station

Downloadable license, en/de/es/fr
	 1 year, 1 user 	 	 8208227	
	 1 year, 10 users 	 	 8208228	
	 Perpetual, 1 user 	 	 8208229	
	 Perpetual, 10 users 	 	 8208230	
	 Upgrade, Perpetual, 1 user 	 	 8208231	
	 Upgrade, Perpetual, 10 users 		 8208232	

Eight EDS Water Management sta-
tions can be concurrently controlled 
through a PC or individually combined 
based on the PC availability. Enable 
users to individually switch the lan-
guage of menu and station labels, 
providing them with the flexibility to 
incorporate their own additional op-
tions.

The software is included in the scope 
of delivery of each EDS Water Man-
agement station. 

Downloadable license, en/de/es/fr
	 1 year, 1 user 	 	 8208233	
	 1 year, 10 users 	 	 8208234	
	 Perpetual, 1 user 	 	 8208235	
	 Perpetual, 10 users 	 	 8208236	
	 Upgrade, Perpetual, 1 user 	 	 8208237	
	 Upgrade, Perpetual, 10 users 		 8208238	

FluidLab-PA is compatible 
with Windows 10 and 11. 
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Studio 5000 Logix Designer

Studio 5000 Logix Designer is a Win-
dows-based application produced by 
Rockwell Software. The full version 
can be used to build programs for 
PLCs, whereas the lite version can be 
used to build programs for Compact-
Logix PLCs. 

Studio 5000 Logix Designer provides 
a powerful integrated interface al-
lowing users to easily build programs 
using four programming languages: 
relay ladder, structured text, sequen-
tial function chart, and function block 
diagram. The software allows stu-
dents to concentrate on the logic as-
pects of PLC programming instead of 
spending time on complex syntax. It 
also features drag-and-drop editing, 
search-and-replace functions, and 
tools for verifying programs before 
running them on a PLC. 

Studio 5000 Logix Designer can be 
used to program a PLC via the built-in 
RS-232 port or via an Ethernet link. 
The software comes with RSLinx lite 
which provides the functionality re-
quired to support RSLogix and RS-
NetWorx.

The RSLogix Micro software is a 
tool to design and implement lad-
der programs for the Allen-Bradley 
MicroLogix family of processors (it 
cannot be used with SLC 500 con-
trollers). It is a Windows-based 
application produced by Rockwell 
Software that allows PLC program-
ming using a personal computer. 

The free-form ladder of RSLogix Mi-
cro lets students concentrate on 
the application logic rather than us-
ing the proper syntax when editing 
programs. Several other features of 
RSLogix Micro greatly facilitate PLC 
programming, such as a project ver-
ifier, drag-and-drop editing, and 
search-and-replace functions. The 
PLC can be programmed via either 
an RS-232 port or an Ethernet port 
on the PLC processor. This software 
comes with RSLinx, which provides 
connectivity between the PLC and the 
computer.

RSLogix Micro
Single license on CD-ROM 
	 Educational	 	 587552		
	 Commercial		  587555	

The Fuzzy Logic Software Add-On 
features Fuzzy Designer, an add-on 
to RSLogix 5000 which lets the us-
er design and implement fuzzy log-
ic algorithms on a controller of the 
Logix 5000 family. Fuzzy Designer 
includes an extensive component li-
brary to help the user quickly build 
algorithms that can be used in any 
RSLogix 5000 program.

Fuzzy Logic Software Add-On
Single license on CD-ROM 
	 Educational	 	 587902		
	 Commercial		  587903	

RSLogix Micro, 
Fuzzy Logic Add-On

Studio 5000 Logix Designer Lite Edition
Single license on CD-ROM  
	 Educational	 	 587890 	 
	 Commercial		  587892 	 

Studio 5000 Logix Designer Full Edition
Single license on CD-ROM  
	 Educational	 	 587895 	 
	 Commercial		  587894 	
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The PLC Software (Step 7 Profession-
al) is a programming software that is 
required for programming Siemens 
programmable logic controllers.

The WinCC Advanced development 
software is a Windows-based ap-
plication suite, produced by Sie-
mens, which simplifies the creation 
of graphic human-machine interfac-
es (HMI), such as operator interface 
solutions, to monitor and control ma-
chines and industrial processes.

A complete application provided with 
WinCC can be used with a S7-1500 
Siemens PLC and a Industrial Process 
Learning System (LV 353X) to per-
form process control experiments.

The HMI database can be loaded di-
rectly on an Industrial PC. Your appli-
cations can also be designed to run 
on a computer.

The course “Human-Machine Inter-
face (Siemens SIMATIC)” (order no. 
590101)” is available and must be 
purchased separately.

License, 1 user (perpetual) 
	 Order no.	 	 592686	

For the configuration of SIMATIC S7- 
1500/1200/300/400/WinAC, SI-
MATIC Panels:

Trainer Package V17 STEP 7 Profes-
sional, Safety, WinCC Advanced and 
Unified Engineering

	– STEP 7 Professional, Safety, WinCC 
Advanced and Unified Engineer-
ing, RT and Options, CFC, DCC, SiV-
Arc, Test Suite, SIRIUS, Multiuser, 
Teamcenter Gateway, Cloud Con-
nector; Target, ODK, PRODIAG, OPC 
UA, PLCSIM Advanced, Startdrive 
Advanced

	– 6 x software license unlimited
	– 20 x trial license for 365 days
	– Software on DVD or download
	– License key on USB flash drive
	– Executable in Windows 10

6 users (perpetual) + 20 Students (1 year), 
Educational 
	 Order no.	 	 8164650	

or

	– STEP 7 Professional, Safety, WinCC 
Advanced and Unified Engineering, 
RT and options, CFC, Test Suite, 
Multiuser, PLCSIM Advanced, Tar-
get, ODK

	– 20 x trial license for 365 days
	– Software on DVD or download
	– License key on USB flash drive
	– Executable in Windows 10

20 Students (1 year), Educational 
	 Order no.	 	 8164652	

TIA Portal PLC Software
Step 7, WinCC

FactoryTalk View is a Windows-based 
application suite, introduced by 
Rockwell Software, which simplifies 
the creation of graphic human-ma-
chine interfaces (HMI), such as op-
erator interface solutions, to moni-
tor and control machines and small 
processes. 

This versatile suite is compatible 
with a wide array of devices, includ-
ing PLCs and Foxboro controllers, and 
constitutes a distributed control sys-
tem development solution of choice. 

HMI applications are developed and 
edited using FactoryTalk View Stu-
dio, which also has limited two-hour 
runtime capabilities to test your in-
terface. A completed application can 
be loaded directly on a Touch Screen 
Graphic Terminal, as it includes a 
built-in runtime software. Your appli-
cations can also be designed to run 
on a computer, but doing so requires 
the purchase of FactoryTalk View Ma-
chine Edition Station Runtime.

FactoryTalk View ME Studio
Single license on CD-ROM  
	 Educational	 	 588384	  
	 Commercial		  588385	

FactoryTalk View ME Station
Single license on CD-ROM  
	 Educational	 	 588397	  
	 Commercial		  588390	

FactoryTalk View SE Station
Single license on CD-ROM (46968-5) 
	 Educational	 	 588400	  
	 Commercial		  588401	  

FactoryTalk View
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