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Where only pronouns such as he and him are used in these operating instructions, 

these pronouns are of course intended to refer to both male and female persons. The 

use of a single gender (e.g. he, him) should not be construed as gender discrimination; 

it is intended solely to make the manual easier to read and the formulations easier to 

understand. 

 

 

 

 

 CAUTION 
 

These operating instructions must be available to the user at all times. 

The operating instructions must be read before commissioning. 

The safety instructions must be observed. 

Non-observance may result in severe personal injury or damage to property. 
 

 

 

Main document 

Associated documents attached: 

 

Safety instructions concerning transport (print/electronic) 

Component datasheets (print/electronic) 

Circuit diagram (print/electronic) 
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1 Safety instructions 

1.1 Warning notice system 

These operating instructions contain notes that must be observed for your personal safety and in order to 

prevent property damage. The notes concerning your personal safety are indicated by a safety symbol. 

Notes that only concern property damage are not indicated by a safety symbol. 

The notes below are listed in order of hazard level. 

 

 

 

 DANGER 
 

... indicates an imminently hazardous situation that will result in fatal or severe personal 

injury if not avoided. 
 

 

 

 

 WARNING 
 

… indicates a potentially hazardous situation which may result in fatal or severe 

personal injury if not avoided. 
 

 

 

 

 CAUTION 
 

... indicates a potentially hazardous situation that may result in moderate or slight 

personal injury or severe property damage if not avoided. 
 

 

 

 

NOTE 
 

... indicates a potentially hazardous situation that may result in property damage or loss 

of function if not avoided. 
 

 

 

In cases where more than one hazard level applies, the safety note with the highest hazard level will be 

shown. A safety note may concern both personal injury and property damage. 

Hazards that will only result in property damage are indicated with the word "Note". 
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1.2 Pictograms 

This document and the hardware described in it include warnings concerning possible hazards which may 

arise if the system is used incorrectly.  

The following pictograms are used: 

 

 

Hazard warning 

 

 

Warning - dangerous electric voltage 

 

 

Read and observe the operating and safety instructions prior to commissioning. 

 

 

 

 

 

Switch off the device and unplug the connection for power supply from the plug socket 

before commencing installation, repair, maintenance or cleaning work. 

 

 

Warning – hot surface 

 

 

Warning – optical radiation 

 

 

Warning – laser radiation 

 

 

Warning – hand injuries 

 

 

Warning – risk of entanglement 
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Warning – potentially explosive substances 

 

 

Warning – magnetic field 

 

 

Warning – lifting heavy loads 

 

 

Electrostatically sensitive devices 

 

 

Information and/or references to other documentation 
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1.3 General prerequisites for installing the product 

• Festo Didactic products must only be used for the applications specified in their respective operating 

instructions. Products or components supplied by other manufacturers must only be used if 

recommended or approved by Festo.  

• The products must be transported, stored, installed, assembled, commissioned, operated and 

maintained properly in order to ensure their safe operation.  

• The approved ambient conditions must be observed. The specifications in the relevant operating 

instructions must be observed. 

• The safety equipment must be tested every working day. 

• Connecting cables must be checked for damage before each use. In case of damage, they must be 

replaced. 

 

Connecting cables must correspond to the minimum specifications. 

 

1.4 General prerequisites for operating the devices  

General requirements for safe operation of the system: 

• In industrial facilities, the national accident prevention regulations must be observed. 

• The laboratory or classroom must be overseen by a supervisor. 

– A supervisor is a qualified electrician or a person who has been trained in electrical engineering, 

knows the respective safety requirements and safety regulations, and whose training has been 

documented accordingly. 

 

The laboratory or the classroom must be equipped with the following devices: 

• An emergency-off device must be provided. 

– At least one emergency-off device must be located inside the laboratory or the classroom, and at 

least one outside it. 

• The laboratory or classroom must be secured so that the operating voltage and compressed air supply 

cannot be activated by any unauthorized persons, for example by means of: 

– e.g. a keyswitch 

– e.g. lockable shut off valves 

• The laboratory or classroom must be protected by residual current devices (RCDs). 

– RCDs with a differential current of ≤ 30 mA, Type B. When operating machinery with unavoidable 

leakage current, suitable measures must be implemented and documented in the corresponding 

workplace risk assessment. 

• The laboratory or classroom must be protected by overcurrent protection devices. 

– Fuses or circuit breakers 

• Devices must not be used if they are damaged or defective. 

– Damaged devices must be barred from further use and removed from the laboratory or classroom. 

– Damaged connecting cables, pneumatic tubing and hydraulic hoses represent a 

 safety risk and must be removed from the laboratory or classroom. 

• Safety devices must be checked every working day to ensure that they are fully functional. 

• Connecting cables and accessories must be checked for damage before each use. 

 

 



Intended use 

10  © Festo Didactic 8092833 SC CP LAB STD CFG 4 

2 Intended use 

Festo Didactic systems and components must only be used: 

• For their intended use in teaching and training applications 

• When their safety functions are in perfect condition 

 

The components and systems are designed in accordance with the latest technology and recognized safety 

rules. However, life and limb of the user and third parties may be endangered and the components may be 

impaired if they are used incorrectly. 

 

The Festo Didactic learning system has been developed and produced exclusively for education and training 

in the field of automation technology. The training company and/or trainers must ensure that all trainees 

observe the safety precautions described in these operating instructions. 

 

Training with complex machinery is a highly hazardous activity. The operating company must draw up and 

document a workplace risk assessment. The trainees must be briefed on all the relevant safety aspects 

before work commences.  

 

Festo Didactic hereby excludes any and all liability for damages suffered by apprentices, the training 

company and/or any third parties, which occur during use of the device in situations which serve any 

purpose other than training and/or vocational education, unless such damages have been caused by 

Festo Didactic due to malicious intent or gross negligence. 

 

All extensions and accessories must be approved by Festo Didactic, and are only permitted for use for their 

intended purpose. 

 

The machine fulfils the requirements of the European directives that applied when it was commissioned. Any 

modification to the machine shall render the manufacturer's CE Declaration of Conformity null and void. The 

CE Declaration of Conformity must be renewed following each major modification. 
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3 For your safety 

3.1 Important information 

Knowledge of the basic safety instructions and safety regulations is a fundamental prerequisite for safe 

handling and trouble-free operation of Festo Didactic components and systems. 

 

These operating instructions include the most important instructions for safe use of the components and 

systems. In particular, the safety instructions must be adhered to by all persons who work with these 

components and systems. Furthermore, all pertinent accident prevention rules and regulations that are 

applicable at the respective place of use must be adhered to. 

 

 

 

 WARNING 
 

Malfunctions which could impair safety must be eliminated immediately! 
 

 

 

 

 CAUTION 
 

Improper repairs or modifications may result in unforeseeable operating statuses. Do 

not carry out any repair or alternation work on components or systems that is not 

described in these operating instructions. 
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3.2 Qualified persons 

• The product described in these operating instructions is only permitted for operation by persons who 

are qualified for the task in question in accordance with the operating instructions, especially the safety 

instructions.  

• Qualified persons are defined as persons whose training and experience enables them to recognize 

risks and avoid potential dangers when working with this product. 

 

3.3 Obligations of the operating company 

It is the responsibility of the operating company to ensure that the station is operated safely. 

 

The operating company undertakes to allow only those persons to work with the components and systems 

who: 

• Are familiar with the basic regulations regarding occupational safety, with the safety instructions, and 

with the accident prevention regulations, and who have been instructed in the use of the components 

and systems 

• Have read and understood the safety chapter and warnings in these operating instructions 

• Are qualified to operate the components and systems in question 

• Are governed by and trained in suitable organizational measures to ensure safe training 

 

Personnel should be tested at regular intervals to ensure that they are safety-conscious in their work habits. 

 

3.4 Obligations of the trainees 

 

All persons who have been entrusted to work with the components and systems undertake to complete the 

following steps before beginning work: 

• Read the chapter concerning safety and the warnings in these operating instructions  

• Familiarize themselves with the basic regulations regarding occupational safety and accident prevention 
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4 Basic safety instructions 

4.1 General information 

 

 

 CAUTION 
 

• Trainees must be supervised by an instructor at all times when working with the 

components and systems. 

• Observe the specifications included in the technical data for the individual 

components, and in particular all the safety instructions! 

• Wear your personal protective equipment (safety goggles, safety shoes). 

• Never leave objects lying on the top of protective enclosures. Vibrations could 

cause such objects to fall off. 
 

 

4.2 Mechanical components 

 

 

 WARNING 
 

• Switch off the power supply! 

– Switch off both the operating power and the control power before commencing 

work on the circuit. 

– Never reach into the setup unless it is at a complete standstill. 

– Be aware of potential overtravel times for the actuators. 

• Risk of injury during troubleshooting! 

– Use a tool such as a screwdriver for actuating sensors. 
 

 

 

 CAUTION 
 

• Risk of burns due to hot surfaces 

– Devices can reach high temperatures during operation, as a result of which they 

can cause burns if touched. 

• Measures to take when maintenance is required. 

– Allow the device to cool off before commencing work. 

– Use suitable personal protective clothing, e.g. safety safety gloves. 
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4.3 Electrical for general product safety 

 

 

 WARNING 
 

• Disconnect from all sources of electrical power! 

– Switch off the power supply before working on the circuit. 

– Please note that electrical energy may be stored in individual components. 

Further information on this issue is available in the datasheets and operating 

instructions included with the components. 

– Warning! 

Capacitors inside the device may still be charged even after being disconnected 

from all sources of voltage. 

• Danger due to malfunction 

– Never place or leave liquids (e.g. drinks) on the station in open containers. 

– The machine must not be switched on if there is condensation (moisture) on its 

surface.  

– Never lay pipes/hoses designed to carry liquid media near the machine. 

• Electric shock due to connection to unsuitable power supply! 

– When devices are connected to an unsuitable power supply, exposed 

components can cause dangerous electrical voltage that can lead to severe or 

fatal injury. 

– Always use power supplies that provide SELV (safety extra-low voltage) or PELV 

(protective extra-low voltage) output voltages for all the connections and 

terminals on the electronics modules. 

• Electric shock when there is no protective grounding in place 

– If there is no protective grounding terminal in place for a Protection Class I 

device, or if the protective grounding terminal has not been installed correctly, 

exposed, conductive parts may carry high voltages, thus causing severe or fatal 

injury if touched. 

– Ground the device in accordance with the applicable regulations. 
 

 

 

 

 WARNING 
 

• Risk of fire due to use of unsuitable power supply 

– If a device i connected to an unsuitable power supply, this can cause 

components to overheat, leading to a breakout of fire. 

– Always use limited power supplies (LPSs) for all the connections and terminals 

on the electronics modules. 
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 CAUTION 
 

• Always ensure that your connecting cables are designed for use with the electrical 

connections in question. 

• When laying connecting cables, make sure they are not kinked, sheared or 

pinched. Cables laid on the floor must be covered with a cable bridge to protect 

them. 

• Do not lay cables over hot surfaces. 

– Hot surfaces are identified with a corresponding warning symbol. 

• Make sure that connecting cables are not subjected to continuous tensile loads. 

• Devices with a grounding terminal must always be grounded. 

– If a ground connection (green-yellow laboratory socket) is available, it must 

always be connected to the protective grounding. The protective grounding 

must always be connected first (before voltage) and disconnected last (after 

disconnecting the voltage). 

– Some devices have high leakage current. These devices must be fitted with a 

grounding conductor for additional grounding. 

• When replacing fuses, always use specified fuses with the correct current rating 

and tripping characteristics. 

• The device is not equipped with a built-in fuse unless otherwise specified in the 

technical data. 

• Safe operation of the device is not possible in the event of any of the following 

circumstances:  

Visible damage 

Malfunction 

Inappropriate storage 

Incorrect transport 

– Switch off the power supply immediately. 

• Protect the device to prevent it from being restarted accidentally. 
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4.4 Electrical for general machine safety 

 

 

 DANGER 
 

• Risk of fatal injury in case of interrupted protective grounding conductor! 

– The protective grounding conductor (yellow-green) must not be interrupted, 

either inside or outside of the device. 

– The insulation of the protective grounding conductor must never be damaged or 

removed. 

• Risk of death from connecting power supply units in series! 

Contact voltages of greater than 25 V AC or 60 V DC are not permissible. 

Contact with voltages of greater than 50 V AC or 120 V DC may be fatal. 

– Do not connect power supplies in series. 

• Risk of death due to electric shock! 

Protect the outputs of the power supplies (output sockets/terminals) and cables 

connected to them from direct contact. 

– Always use connector cables with adequate insulation and electric strength. 

– Use safety sockets with fully shrouded contact points. 
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 WARNING 
 

• Disconnect from all sources of electrical power! 

– Switch off the power supply before working on the circuit. 

– Please note that electrical energy may be stored in individual components. 

Further information on this issue is available in the datasheets and operating 

instructions included with the components. 

– Warning! 

Capacitors inside the device may still be charged even after being disconnected 

from all sources of voltage. 

• Danger due to malfunction 

– Never place or leave liquids (e.g. drinks) on the station in open containers. 

– The machine must not be switched on if there is condensation (moisture) on its 

surface.  

– Never lay pipes/hoses designed to carry liquid media near the machine. 

• Electric shock due to connection to unsuitable power supply! 

– When devices are connected to an unsuitable power supply, exposed 

components can cause dangerous electrical voltage that can lead to severe or 

fatal injury. 

– Always use power supplies that provide SELV (safety extra-low voltage) or PELV 

(protective extra-low voltage) output voltages for all the connections and 

terminals on the electronics modules. 

• Electric shock when there is no protective grounding in place 

– If there is no protective grounding terminal in place for a Protection Class I 

device, or if the protective grounding terminal has not been installed correctly, 

exposed, conductive parts may carry high voltages, thus causing severe or fatal 

injury if touched. 

– Ground the device in accordance with the applicable regulations. 
 

 

 

 

 WARNING 
 

• Risk of fire due to use of unsuitable power supply 

– If a device i connected to an unsuitable power supply, this can cause 

components to overheat, leading to a breakout of fire. 

– Always use limited power supplies (LPSs) for all the connections and terminals 

on the electronics modules. 
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 CAUTION 
 

• Always ensure that your connecting cables are designed for use with the electrical 

connections in question. 

• When laying connecting cables, make sure they are not kinked, sheared or 

pinched. Cables laid on the floor must be covered with a cable bridge to protect 

them. 

• Do not lay cables over hot surfaces. 

– Hot surfaces are identified with a corresponding warning symbol. 

• Make sure that connecting cables are not subjected to continuous tensile loads. 

• Devices with a grounding terminal must always be grounded. 

– If a ground connection (green-yellow laboratory socket) is available, it must 

always be connected to the protective grounding. The protective grounding 

must always be connected first (before voltage) and disconnected last (after 

disconnecting the voltage). 

– Some devices have high leakage current. These devices must be fitted with a 

grounding conductor for additional grounding. 

• When replacing fuses, always use specified fuses with the correct current rating 

and tripping characteristics. 

• The device is not equipped with a built-in fuse unless otherwise specified in the 

technical data. 

• Safe operation of the device is not possible in the event of any of the following 

circumstances:  

– Visible damage 

– Malfunction 

– Inappropriate storage 

– Incorrect transport 

• Switch off the power supply immediately. 

• Protect the device to prevent it from being restarted accidentally. 
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4.5 Pneumatic components 

 

 

 WARNING 
 

• Depressurize the system! 

– Switch off the compressed air supply before working on the circuit. 

– Check the system using pressure gauges to make sure that the entire circuit is 

fully depressurized. 

– Please note that energy may be stored in reservoirs. Further information on this 

issue is available in the datasheets and operating instructions included with the 

components. 

• Risk of injury when switching on compressed air! 

Cylinders may advance and retract automatically. 

• Risk of accident due to advancing cylinders! 

– Always position pneumatic cylinders so that the piston rod’s working space is 

unobstructed along its entire stroke range. 

– Make sure that the piston rod cannot collide with any of the rigid components in 

the setup. 

• Risk of accident due to pneumatic tubing slipping off! 

– Use shortest barbed tubing connectors possible. 

– If pneumatic tubing slips off, switch off the compressed air supply immediately. 

• Do not exceed the maximum permissible pressure of 600 kPa (6 bar). 

• Do not switch on the compressed air until all the barbed tubing connectors have 

been connected and secured. 

• Do not disconnect pneumatic tubing while it is under pressure. 

– Do not attempt to seal or plug pneumatic tubing or plug connectors with your 

hands or fingers. 

• Check the condition of the condensate in the service unit regularly. If necessary, 

drain the condensate and dispose of it properly. 
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 CAUTION 
 

• Setting up pneumatic circuits 

– Connect the devices with plastic tubing with an outside diameter of 4 or 6 mm. 

– Push the pneumatic tubing into the push-in connector as far as it will go. 

• Dismantling pneumatic circuits 

– Switch off the compressed air supply before dismantling the circuit. 

– Press the blue release ring down so that the tubing can be pulled out. 

• Noise due to escaping compressed air 

– Noise caused by escaping compressed air may damage your hearing. Reduce 

noise by using mufflers, or wear hearing protection if the noise cannot be 

avoided. 

– All of the exhaust ports on the components included in the equipment set are 

equipped with mufflers. Do not remove these mufflers. 
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4.6 Guarantee and liability for application examples 

The application examples are not legally binding, and we cannot guarantee their completeness in terms of 

their configuration, their equipment or any events that may occur. The application examples are not 

representations of any specific customer solution; they are merely intended to illustrate typical tasks for 

which the product in question could be used. You bear the responsibility for ensuring that the products 

described here are operated properly. These application examples do not in any way relieve you of your 

responsibility to ensure that the system is handled safely when it is being used, installed, operated or 

maintained. 

 

4.7 Cyber security 

Note 

Festo Didactic offers products with industrial security functions that aid the safe operation of plants, 

systems, machines and networks. In order to protect plants, systems, machines and networks from cyber 

threats, a comprehensive industrial security concept must be implemented and continuously updated. 

Festo's products and services only constitute one part of such a concept. 

The customer is responsible for preventing unauthorized access to their plants, systems, machines and 

networks. Systems, machines and components should only be connected to a company's network or the 

Internet if and as necessary, and only when the suitable security measures (e.g. firewalls and network 

segmentation) are in place. Furthermore, Festo's guidelines on suitable security measures should be 

observed. Festo products and solutions are constantly being developed further in order to make them more 

secure. Festo strongly recommends that customers install product updates as soon as they become 

available and always use the latest versions of its products. Any use of product versions that are no longer 

supported or any failure to install the latest updates may render the customer vulnerable to cyber attacks. 

 

 

 WARNING 
 

• Unsecure operating conditions due to software tampering 

– Forms of software tampering (e.g. viruses, Trojans, malware and worms) can 

lead to unsecure operating conditions in your system, which may in turn lead to 

severe or fatal injury or property damage. 

– Keep your software up to date. 

– Integrate the automation and actuator components into an overarching and 

comprehensive industrial security concept for the installation or machine in 

question that is in line with the latest technological developments. 

– Make sure that all the products you have installed are incorporated into your 

overarching industrial security concept. 

– Use suitable measures, such as a virus scanner, to protect files save on 

exchangeable storage media from malware. 
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4.8 Additional safety instructions 

General requirements for safe operation of the devices: 

• Do not lay cables over hot surfaces. 

– Hot surfaces are identified with a corresponding warning symbol. 

• Maximum permissible current loads for connector cables and devices must not be exceeded. 

– Always compare the current ratings of the device, the cable and the fuse to ensure that they match. 

– If they do not match, use a separate upstream fuse in order to provide appropriate overcurrent 

protection. 

• Devices with a grounding terminal must always be grounded. 

– If a ground terminal (green-yellow laboratory socket) is available, it must always be  

 connected to protective ground. The protective grounding must always be connected first (before 

voltage) and disconnected last (after disconnecting the voltage). 

• The device is not equipped with a built-in circuit unless otherwise specified in the technical data. 

 

 

 WARNING 
 

• This product is designed for use in industrial environments, and may cause 

malfunctions if used in domestic or small commercial environments. 
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4.9 Guarantee and liability 

Our General Terms and Conditions of Sale and Delivery shall apply at all times. These shall be made 

available to the operating company no later than upon conclusion of the sales contract. Guarantee and 

liability claims resulting from personal injury and/or property damage are excluded if they can be traced 

back to one or more of the following causes: 

• Use of the equipment for purposes other than its intended use 

• Improper installation, commissioning, operation or maintenance of the system 

• Operation of the system with defective safety equipment, or with improperly attached or non-functional 

safety equipment and protective guards 

• Non-compliance with directions included in the operating instructions with regard to transport, storage, 

installation, commissioning, operation, maintenance and setup of the system 

• Unauthorized modifications to the system 

• Improperly executed repairs 

• Disasters resulting from the influence of foreign bodies and acts of God 

• Dust generated during construction work must be kept away from the system (use coverings).  

See the Environmental Requirements section (contamination level) for more details. 
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4.10 Transport 

 

 

 WARNING 
 

• Danger due to tipping over 

– Suitable packaging and transport equipment must be used when transporting 

the station. The station can be lifted from underneath using a forklift truck. 

Please note that eccentric centers of gravity can cause the station to tip over.  

– Stations with attachments at height will have a high center of gravity.  

– Take care to avoid tipping over during transportation. 
 

 

 

 CAUTION 
 

• Danger from breaking a device roll! 

The device rolls are no transport rolls! 

The device rolls are only intended for the placement of the station. 

 

– Safety shoes must always be worn when transporting the station! 
 

 

 

NOTE 
 

• Station contains delicate components!  

– Take care not to shake during transportation  

• The station is only permitted for installation on solid, non-vibrating surfaces. 

– Make sure that the ground underneath the station has sufficient load-bearing 

capacity. 
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4.11 Name plates 

 
Name plate example 

 

Position Description 

1 Type code 

2 Material number 

3 Production code 

4 Technical data 

5 Technical data 

6 Technical data 

7 Safety note 

8 Manufacturer address 

9 UK importer address 

10 Country of origin 

11 Internet address service portal 

12 CE Mark 

13 UKCA mark 

14 Warning mark 

15 Symbol read manual 

16 WEEE Marking 

17 QR Code (Type-and serial number) 
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4.12 CE Declaration of Conformity 
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4.13 General machine safety 

 

 

 WARNING 
 

• General machine safety, CE conformity 

– The individual modules of this system contain control programs for which the 

safety of the machine has been evaluated.  

– The safety-related parameters and checksums of the safety function are listed 

in the operating instructions for the respective stations. 

– Changes to programs may impair the safety of the machine. A modified control 

program may constitute a major change to the machine.  

– In such cases, the manufacturer's CE Declaration of Conformity shall be 

rendered null and void. The operating company will need to re-evaluate the 

safety of the machine and confirm its CE conformity. 
 

 

4.14 General product safety 

 

 

 WARNING 
 

• General product safety, CE conformity 

– Product safety for the products was evaluated as part of a risk assessment. 

– As a consequence of 

Changes (hardware / software) 

Additions 

or improper use 

– Product safety can no longer be guaranteed by the operator. 

– In this case, the manufacturer's CE declaration of conformity expires in the 

event of significant changes. The operator must re-evaluate the safety and 

determine the CE conformity. 
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4.15 Protective devices 

In order to reduce risks, this machine contains guards to prevent access to dangerous areas. These guards 

must not be removed or tampered with.  

 

 

 WARNING 
 

• Damage to the safety window 

– Windows must not be cleaned using aggressive or alcoholic cleaning agents. 

Risk of brittleness and breakage! 

– This protective device must be replaced if it shows any signs of damage. Please 

contact our Service department to arrange this. 
 

 

4.15.1 Panel doors on underground control cabinet 

Transparent, impact-resistant, polycarbonate plate with lock.  

Can only be accessed with tool (control cabinet key); tool must be kept in a secure place! 

Access reserved for qualified electricians.  

The safety door is not monitored! Make sure the safety door is always closed. 

 

4.15.2 Emergency stop 

Every station contains an emergency stop mushroom actuator. All the emergency stop actuators in the 

system are interconnected. The emergency stop signal shuts off all the actuators. Operator confirmation is 

required to restart the system; there is no automatic restart.  

 

4.15.3 Additional protective devices 

The individual components, such as the power supplies and the controllers, possess built-in safety functions 

such as short-circuit protection, overcurrent protection, overvoltage protection and thermal monitoring. If 

necessary, consult the instruction manual for the device in question for more information. 
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5 Technical data 

Parameter Value 

Electrics 

Operating voltage 1-phase 230 V AC±10%, 50 Hz  

Power supply system TNC-S, mains conductor L1, L2, L3, neutral conductor N, protective grounding PE 

Full load power 1 A 

Control voltage, 

Voltage for small actuators 

24 V DC 

Protective extra-low voltage (PELV) 

Power supply connection IEC 60309, CEE 16 A 

Max. backup fuse for installation 16 A 

Leakage current <= 18 mA 

Connecting cable between stations System plug 

Protection class I, Operation with protective grounding only.  

Second protective grounding conductor required due to high leakage current 

Overvoltage category CAT II, Operation in building installation only  

Short circuit current rating (SCCR) 10 kA 

Compressed air 

Supply pressure 6 bar, 90 psi 

Supply rate >= 40 l/min 

Compressed air quality EN ISO 8573-1 

Pressure dew point (Class 4) <= +3°C 

Ambient conditions 

Operating environment Use inside building only 

Ambient temperature 5°C … 40°C 

Rel. air humidity 80% up to 31°C 

Pollution degree 2, Dry, non-conductive contamination 

Operating height Up to 2000 m above NN (sea level) 

Noise emission level  LpA < 70 dB 

Certification 

CE marking in accordance with: Machinery Directive 

EMC Directive 

RoHS Directive 

EMC environment Industrial environment, Class A (in acc. with EN 55011) 

Subject to change 
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6 Introduction 

6.1 General information CP Lab system 

The Festo Didactic Learning System is designed to meet a number of different training and vocational 

requirements. The CP Lab conveyor and the application modules of the system enable training and further 

education geared to operational reality. The hardware consists of didactically prepared industrial 

components. 

The stations provide an appropriate system for practice-orientated education/classes of the following key 

qualifications 

• Social competence, 

• Technical competence and 

• Method competence 

 

can convey in a practice-oriented manner. In addition, the ability to work in a team, the willingness to 

cooperate and organizational skills can be trained. 

 

The CP Lab 400 complete systems include four predefined systems. 

These are compiled based on the experience of many implemented CP Lab systems, and form typical, logical 

combinations for an introduction to the world of Industry 4.0. 

Fully-equipped with the application modules, each system represents a production process. This enables 

the diverse areas of Industry 4.0 to be clearly illustrated and taught. 

The configurations build upon one another, creating useful processes from even the smallest system. 
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CP Lab 404-1 

Process operation: 

Feeding components 

Quality inspection I, SPC 

Flexible production with parameters 

Flexible handling, logistics 

 
CP Lab 406-1 

Process operation: 

Feeding components 

Quality inspection I, SPC 

Flexible production with parameters 

Feeding components, assembly 

Connecting components, assembly 

Flexible handling, logistics 
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CP Lab 408-1       CP Lab 408-2 

 

Process operation: 

Feed components 

Quality inspection I, SPC 

Flexible production with parameters 

Feeding components, assembly 

Connecting components, assembly 

Process dependent operation 

QR code, UID, product tracking 

Flexible handling, logistics 
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CP Lab 410-1 

Process operation: 

Feed components 

Quality inspection I, SPC 

Flexible production with parameters 

Worker guidance, PCB assembly 

Quality inspection II 

Feeding components, assembly 

Connecting components, assembly 

Process dependent operation 

QR code, UID, product tracking 

Flexible handling, logistics 

 

For example: 

Identification and object-related data 

Clear product labeling, or UID (Unique Identification), and the storage of product and production data in 

digital product memory, form the foundation of all flexible and customized production systems. CP Lab 400 

uses industry standard technologies, such as RFID, QR code, data matrix, and databases. 

 

Next generation HMI – AR, smart glasses 

The universal availability of decision-relevant and role-specific data and information is an important success 

factor in varied production. The latest human-machine communication technologies and use of visual data 

processing are integrated in the CP Lab 400. 
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6.1.1 Industry 4.0 topics 

• Digital product memory 

• RFID, QR, Datamatrix 

• UID product identification* 

• Cyber Physical Systems 

• Embedded Controller 

• Web technology 

• IP communication 

• Open Industry Standards 

• Web Standards 

• Plant design 

• Plant simulation 

• SIL/HIL* 

• Energy Efficiency 

• Energy monitoring* 

• Energy management* 

• Plant management 

• Virtual Reality* 

• Augmented reality 

• Fault monitoring 

• Maintenance Planning* 

• Predictive Maintenance * 

• Modern, decentralized control technology 

• HMI, Touch Panels 

• Secure networking* 

• Remote service concepts* 

• Cloud applications* 

• MES 

• ERP* 

• Web Shop* 

• Data Analytics* 

 

*Optional additions for CP Lab 400 
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6.1.2 CP Lab conveyor 

The task of the CP Lab conveyor is to carry workpiece carriers and to receive application modules. 

 
illustration similar 
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6.1.3 Application modules 

• CP application module output 

For removing workpieces from the system 

Complexity medium, electro pneumatic module 

 
Illustration similar 

 

• CP application module manual work 

For the manual processing of pallets and / or workpieces on a stopper 

Complexity simple, software module 

 
Illustration similar 
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• CP application module iDrilling 

For drilling housing parts 

Complexity simple, electro-pneumatic module with controller with web interface for cyber-physical 

system 

 
Illustration similar 

 

• CP application module magazine 

For feeding housing parts. Different in the magazine rear cover and magazine front cover 

Complexity simple, electro pneumatic module 

 
Illustration similar 
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• CP application module Measuring 

For quality assurance 

Complexity high, processing of analog input signals 

 
Illustration similar 
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6.2 Resources 

The training equipment of the system consists of several resources. They are used depending on the 

process selection. 

The following resources are available: 

 

 
Pallet carrier / illustration similar 

 

These pallet carriers are available for transporting the pallets. 

Partnumber in MES - 31 

 

 
Pallet / illustration similar 

 

These pallets are available for receiving always one workpiece.  

Partnumber in MES - 25 
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Workpieces 

The workpieces are differentiated according to the project into production parts and external production 

parts. 

Workpieces Description Workpieces Description 

 

CP raw material black 

No. 101 

 

CP back cover blue 

No. 113 

 

CP raw material grey 

No. 102 

 

CP back cover red 

No. 114 

 

CP raw material blue 

No. 103 
 

CP – board 

No. 120 

 

CP raw material red 

No. 104 
 

CP fuse 

No. 130 

 

CP front cover red 

No. 107 

 

CP front cover black 

No. 210 – if there is a CNC milling 

machine integrated in the system, the 

front cover can also be produced there , 

thus becoming a production part. 

 

CP front cover blue 

No. 108 

 

CP front cover black without fuses 

No. 211 

 

CP front cover grey 

No. 109 

 

CP front cover black with fuse left 

No. 212 

 

CP front cover black 

No. 110 

 

CP front cover black with fuse right 

No. 213 

 

CP back cover black 

No. 111 

 

CP front cover black with both fuses 

No. 214 

 

CP back cover grey 

No. 112 
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Workpieces Description Workpieces Description 

 

CP front cover grey 

No. 310 – if there is a CNC milling 

machine integrated in the system, the 

front cover can also be produced there, 

thus becoming a production part.  

CP front cover red 

No. 510 – if there is a CNC milling 

machine integrated in the system, the 

front cover can also be produced there, 

thus becoming a production part. 

 

CP front cover grey without fuses 

No. 311 

 

CP front cover red without fuses 

No. 511 

 

CP front cover grey with fuse left 

No. 312 

 

CP front cover red with fuse left 

No. 512 

 

CP front cover grey with fuse right 

No. 313 

 

CP front cover red with fuse right 

No. 513 

 

CP front cover grey with both fuses 

No. 314 

 

CP front cover red with both fuses 

No. 514 

 

CP front cover blue 

No. 410 – if there is a CNC milling 

machine integrated in the system, the 

front cover can also be produced there, 

thus becoming a production part.  

CP black complete without board 

No. 1200 

 

CP front cover blue without fuses 

No. 411 

 

CP part customer 

No. 1210 freely selectable 

 

CP front cover blue with fuse left 

No. 412 

 

CP part black with no fuse 

No. 1211 

 

CP front cover blue with fuse right 

No. 413 

 

CP part black with fuse on the left 

No. 1212 

 

CP front cover blue with both fuses 

No. 414 

 

CP part black with fuse on the right 

No. 1213 

  

 

CP part black with both fuses 

No. 1214 
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7 Design and Function 

7.1 Transport 

 

 

 WARNING 
 

• Damage to transport equipment when moving heavy machines/machine sections 

– When the stations are shipped out, extra care must be taken to ensure that 

heavy machines/machine sections are always transported using a suitable fork-

lift truck. A single station can weigh up to 50 kg. 

– Always use suitable transport equipment. 

– Always use the lifting points provided to move the machine/machine sections. 

– Always use the designated load take-up point. 
 

 

 

 

 WARNING 
 

• Securing transit routes 

– The supply routes must be cleared prior to transport, and must be suitable for 

the forklift truck to pass through. If necessary, warning signs or barrier tape 

must be set up to keep the routes clear. 

• Caution 

– When opening transport boxes, care must be taken to ensure that any 

additional components delivered in the same box, such as computers, do not 

fall out. 
 

 

 

 

 WARNING 
 

• Danger of crushing for hands/feet 

– It is not permitted to grip onto or under the feet when handling the machine, as 

there is an increased risk of hands or feet getting crushed or trapped in these 

areas. 

– When setting down the station, make sure no persons have their feet under the 

machine's feet. 
 

 

 



 Design and function 

© Festo Didactic 8092833 SC CP LAB STD CFG 4 45 

 

 

NOTE 
 

– When opening the transport box, any additional components must be secured 

to prevent them from falling out, and removed first.  

– Once this is done, the transport box can be removed/opened up fully, and the 

station can be taken out and moved to its intended location. 

– Care must be taken with all components projecting from the machine, as 

sensors and similar small parts can easily be damaged if the machine is not 

transported correctly. 

– Check that all the profile connectors are seated correctly using a size 4 – 6 Allen 

key. Unavoidable vibrations can loosen the connectors during transport. 
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7.2 Overview of the System 

CP Lab Conveyor, CP Factory Linear, CP Factory Shunt and CP Factory Bypass are called basic modules. If an 

application module, e.g. the CP Application Module muscle press is attached to a basic module, it becomes 

a station. 

 

Example 

 

+ 

 

= 

 
basic module, e.g.  CP Lab Conveyor  application module, e.g. 

muscle press 

station muscle press 

 

If several stations are put in a row one behind the other, this will form a production line. 

 

 

+ 

 

+ 

 
carrier  pallet  workpiece 

 

Carriers are transported on the conveyors of the basic modules. And on the carriers, there are pallets with a 

fixed workpiece reception placed. The workpieces are placed on the workpiece reception or taken from it. 

Pallets can also be placed on a carrier in some stations or gripped from there.  

 

The typical workpiece of a CP Factory/Lab System is the roughly simplified version of a mobile phone. The 

workpiece consists of a front cover, of a back cover, of a board and of a maximum of two fuses.  

 

 

 

 

 

 
front cover  board  back cover 
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7.3 Assembly 

 
Overview 

 

Position Description 

1 CP Lab Conveyor with application module magazine front cover 

2 CP Lab Conveyor with application module measuring 

3 CP Lab Conveyor with application module iDrill 

4 CP Lab Conveyor with application module output 
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7.3.1 OFF-Button system 

The touch panel (option) is provided with an OFF button actuator. With a 5 pole cable, the OFF button is 

connected to the power supply XZ1. 

The voltage (24VDC) is supplied to the system with the clamp XZ1 from an external power supply unit. As a 

permanent positive (24VB), this voltage is then lead into the touch panel with the M12 cable. In the touch 

panel, the contact of the OFF button connects the switched positive (24VNA) with 24VB. That means, if you 

press the OFF button, the 24VNA will be separated from 24VB as well as all other objects at clamp XZ1 

supplied by 24VNA. 

 

 
illustration similar 
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Acknowledge emergency stop messages 

If a emergency stop, or the OFF-button is pressed, an error message appears on the HMi. If you click on the 

message line at the top, the error message appears in the main window. 

 

 
 

1. The emergency stop situation is displayed in the message line. With a click on the line, the message 

appears in the main window. 

2. Display of the emergency stop situation 

3. Once the emergency stop situation has been remedied, the emergency stop button must be pulled out. 

Then the blue illuminated pushbutton "RESET" must be pressed. Now the message can be 

acknowledged by pressing the button on the HMI. The module can be restarted. 

4. If the module is connected to other modules, the emergency stop acts on all stations. After the error has 

been rectified, the illuminated pushbutton "RESET" must be pressed on the HMIs of all stations and the 

emergency stop situation must be acknowledged. 
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7.4 IP-addresses 

• Network mask general: 255.255.192.0 

• Default Gateway general: 172.20.0.230 

• Network general: System 

• The third byte of the IP address corresponds to the number of the station in which the components are 

installed. 

 

No. Station description 

Component 

description Type Index IP address ProfiNet 

0 MES4, Fleetmanager (PC) 

MES4, 

Fleetmanager PC 1 172.21.0.90 
 

1 

CP Lab Conveyor (CP-L-CONV) with CP 

application module magazine front cover  

(CP-AM-MAGFRONT) 

PLC S7-

1512SP PLC 1 172.21.1.1 plcMagFront 

1 

CP Lab Conveyor (CP-L-CONV) with CP 

application module magazine front cover 

(CP-AM-MAGFRONT) 

TP 700 

Comfort TP 1 172.21.1.10 hmiMagFront 

2 

CP Lab Conveyor (CP-L-CONV) with CP 

application module measuring (CP-AM-MEAS) 

PLC S7-

1512SP PLC 1 172.21.2.1 plcMeas 

2 

CP Lab Conveyor (CP-L-CONV) with CP 

application module measuring (CP-AM-MEAS) 

TP 700 

Comfort TP 1 172.21.2.10 hmiMeas 

3 

CP Lab Conveyor (CP-L-CONV) with CP 

application module iDrill (CP-AM-iDRILL) 

PLC S7-

1512SP PLC 1 172.21.3.1 plciDrill 

3 

CP Lab Conveyor (CP-L-CONV) with CP 

application module iDrill (CP-AM-iDRILL) 

TP 700 

Comfort TP 1 172.21.3.10 hmiiDrill 

3 

CP Lab Conveyor (CP-L-CONV) with CP 

application module iDrill (CP-AM-iDRILL) FESTO CECC PLC 2 172.21.3.2 CECC-iDrill 

4 

CP Lab Conveyor (CP-L-CONV) with CP 

application module Output (CP-AM-OUT) 

PLC S7-

1512SP PLC 1 172.21.4.1 plcOut 

4 

CP Lab Conveyor (CP-L-CONV) with CP 

application module Output (CP-AM-OUT) 

TP 700 

Comfort TP 1 172.21.4.10 hmiOut 

4 

CP Lab Conveyor (CP-L-CONV) with CP 

application module Output (CP-AM-OUT) CMMP 

Motor 

Control 1 172.21.4.30 cmmp 
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7.4.1 Basic information 

Assignment of device addresses depending on the components 

Type 

max. 

Number First address Last address Default GW hostpart 

PLC 9 1 9 230 

TouchPanel 10 10 19 
 

RFID 10 20 29 
 

Motor controller 10 30 39 
 

Robot controller 10 40 49 
 

Camera 10 50 59 
 

Further 30 60 89 
 

PC 10 90 99 
 

I/O module 50 100 149 
 

DHCP 50 150 199 
 

AccessPoint 10 200 209 
 

 

Reserved network segments 

The system occupies a predefined network segment (subnet 1) ex works. If optional network devices 

(NetLab network extensions) are added to the system, then - depending on the NetLab expansion stage - 

further subnets are defined by the additional network devices (subnet 2 - 9).  

It is therefore generally recommended to reserve the address range 172.21.0.0/16 for the system. 

 

System Prefix mask min. address max. address Description 

1 172.21.0.0/18 255.255.192.0 172.21.0.1 172.21.63.254 Production 

2 172.21.200.0/24 255.255.255.0 172.21.200.1 172.21.200.254 Energy / Io 

3 172.21.210.0/24 255.255.255.0 172.21.210.1 172.21.210.254 Network Mgmt. 

4 172.21.215.0/24 255.255.255.0 172.21.215.1 172.21.215.254 Transfer 

5 172.21.220.0/24 255.255.255.0 172.21.220.1 172.21.220.254 DMZ 

6 192.168.110.0/24 255.255.255.0 192.168.110.1 192.168.110.254 Maintenance LAN 1 

7 192.168.120.0/24 255.255.255.0 192.168.120.1 192.168.120.254 Maintenance LAN 2 

8 192.168.130.0/24 255.255.255.0 192.168.130.1 192.168.130.254 Optional Cell 1 

9 192.168.140.0/24 255.255.255.0 192.168.140.1 192.168.140.254 Optional Cell 1 
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8 Operation 

8.1 general 

An "initial commissioning" has already been carried out ex works for the system. Carry out the following 

steps so that you can work with the modules and the applications: 

1. Each CP-Lab station has its own power supply unit, which are connected via a corresponding 

distribution strip. 

2. The CP-Lab stations are connected via a separate air supply. 

3. Now you can work with the system. 

 

8.2 Process description 

1. process start: removal of the front shell from the magazine. 

2. at the measuring station, two laser distance sensors are mounted above the workpiece on an adjustable 

measuring tripod and can be directed partially specifically to 2 measuring points. 

3. 2 pairs of holes (simulated) can be made in a workpiece with the drilling module. 

4. process end: The Output module is equipped with a two-axis handling system and is used to output 

cubic workpieces onto two roller conveyors. 

 

8.3 CP Lab 

8.3.1 Requirements 

1. Single stations are mechanically connected to each other. 

2. Power supply from each station is guaranteed via 24V power supplies. 

3. A nominal pressure of 6 bar is available at each station. 

4. Stations are connected to the MES PC via network cables. 

 

8.3.2 CP-Lab system start conditions 

1. Switch on the individual stations using the power switch and wait for them to start up. 

2. Check the emergency stop button on the HMI. 

3. Acknowledge errors on the HMI. 

4. Set the applications to their basic position by reset them on the HMI. 

5. Select MES mode on HMI. 

6. Select the automatic operating mode. 

 

8.3.3 Start conditions via MES 

1. Switch on the MES PC and wait for it to boot up, login password: festo 

2. Start MES 4 and select the database 

3. Select the part to be produced (New customer / production order) via Add position and specify the 

quantity to be produced. 

4. The order is started with Start Order, the orders are now visible in the current orders. 
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8.4 Operation modes 

The following operation modes are available 

• Reset 

The station is moved to its home position 

• Setup 

The station runs in set-up mode, actuators can be controlled and monitored 

• Automatic 

The station runs in automatic mode, all processes run automatically, no actuators can be controlled. 

There are two modes in the automatic mode: the default mode and the MES mode. 
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8.4.1 Mode 

The mode can be set between MES and default, there are two ways to set it. 

1. Clicking on the blue marked area opens a pop-up window in which the operating mode can be selected. 

Other functions are also integrated in the pop-up. (see following graphic) 

2. The mode can also be set on the Home / Operating mode page. 

 
 

Possibilities of mode 

• MES mode 

In the MES mode, all processes are centrally started, executed and monitored by the MES software. All 

stations must be set to MES mode and automatic start. 

• Default Mode 

The automatic sequence is not centrally controlled in the default mode, all information from the 

transition tables (see chapter "Schematic process flow") is read and processed separately at each 

station. 
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8.5 Start the automatic process 

The operation is the same for all application modules and modules; the basic module with a application 

module magazine is used for the description. 

 

8.5.1 General navigation menu 

General operating instructions 

• White buttons with blue letters - function is active 

• White buttons with black letters - function is not active 

• Blue buttons - function is active - waiting for input 

• Gray buttons with dark gray letters - function not available at the moment 

• Gray buttons with blue letters - function can be carried out 

• Green notice - sensor / function is active 

• Orange notice - Indicates an actuator 
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8.6 CP-Lab conveyor 

The emergency stop is released in the same way at all other stations of the CP Factory system. 

 

 

 WARNING 
 

• Danger of being pulled in at the conveyors 

– When the automatic mode starts, the belts of the conveyor belts start to move, 

creating a risk of being pulled in. 

– When starting, do not stand directly at the ends of the belt or hold on to them, 

keep enough distance. 

– Failure to heed the information given can lead to injuries. 
 

 

For the CP Lab conveyor, an initial start-up has been made ex works. 

Please follow the following instructions in order to be able to work with CP Lab conveyor as well as with a 

possibly present application: 

 
Illustration similar 

 

1. CP-L-CONV with 24 V DC motor: Connect the power supply 230 V AC for the power supply unit and 

connect the 24 V supply cable of the module. 

CP-L-CONV with 230 V AC motor and G120 Edutrainer: Connect the the supply unit Edutrainer with  

230 V. Connect the 24 V supply calbe of the module and connect the the supply cable of the G120. 

CP-L-CONV with 400 V AC motor and G120 Edutrainer: Connect the the supply unit Edutrainer with  

400 V. Connect the 24 V supply calbe of the module and connect the the supply cable of the G120. 
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2. The power supply is correctly connected to the CP Lab conveyor, but not yet switched on yet. 

3. The CP Lab conveyor is supplied with approx. 6 bar compressed air. When commissioning for the first 

time, make sure to increase the pressure slowly. This prevents unpredictable events. 

4. All EMERGENCY STOP signaling devices (pushbutton, door contact, light barriers, etc.) are not actuated 

or activated and unlocked. 

5. Check any installed application for visual damage and repair if necessary 

6. Remove workpieces 

7. For CP-L-CONV with 24 V DC motor: Switch on the power supply to the power supply unit. 

For CP-L-CONV with 230 V AC motor and G120 Edutrainer: Switch on the Edutrainer and G120 supply 

unit. 

For CP-L-CONV with 400 V AC motor and G120 Edutrainer: Switch on the Edutrainer and G120 supply 

unit. 

8. The HMI (touch panel) is started and starts up 

9. Illuminated button Q1 on the control panel flashes 

10. Press illuminated button Q1 

11. Q1 illuminated pushbutton lights up. 

12. Acknowledge errors on the HMI by clicking on the error message. 
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13. The error message is displayed in the main window. After the error situation has been remedied, it can 

be acknowledged by pressing the RESET button. 

 
 

14. Press Home Button 
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15. Press the flashing RESET Button. Station/application moves in home position. 

 
16. Press the flashing AUTOMATIC Button 
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17. AUTOMATIC Button lights up  

18. Automatic mode is active 

 
 

8.7 CP Lab branch 

The CP-Lab branch has no operating functions. Via the automatic pushbutton the station is set to automatic 

mode. The control is taken over by MES. 

 

1. Unlock the emergency stop button 

2. Press automatic on button 
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8.8 Error handling 

8.8.1 General 

• System cannot be switched on => check power supply. 

• Application cannot be reset => check compressed air supply. 

• Automatic mode cannot be selected => The "Setup" operating mode may have been selected. Press the 

end button and change the operating mode. 

• HMI message "EMERGENCY STOP is activated" cannot be acknowledged => check the emergency stop 

button and unlock it if necessary. 

• When resetting, an error message appears on the HMI => Check sensors of the application. 

• HMI warning "No communication to MES" is present => MES mode is not selected on the HMI / MES4 

has not started. 

 

8.8.2 Measuring application 

• Application always reports bad result => sensors are not correctly adjusted to the workpiece, see 

manual Check values for the upper and lower limits in the MES 
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8.9 Writing on the RFID tag manually 

In order to describe a pallet carrier with a specific ID, or to get information on which data is stored on the 

pallet carrier, it is possible to read this data or to describe the tag. 

For this, it is necessary that a pallet carrier with a functioning tag is at one of the stopper positions and the 

station is switched on. 

The following example is guilty for all read out positions where pallet carriers can be read out. 

 
 

1. Select the Setup mode 

2. Select the stopper from the setup menu on the left 

3. If an RFID is detected, this is indicated by "tag present". (TF80 and button "tag present" are green) 

4. The data of the RFID tag can be read out and displayed by pressing the "read" button. 

5. Press the Delete Data button 

For easier input, all data is only deleted in the input mask, the data remains on the tag itself. 
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6. Enter the desired data in the field (all fields which are white in background can be edited) 

MES Mode 

Carrier ID - displays or enter the carrier number 

ONo - the order number is displayed or entered here 

OPos - the order position is displayed or entered here 

PNo - the part number is displayed or entered here 

Resource - here the resource is displayed or entered 

Operation - the number of the operation is displayed or entered here 

DefaultMode 

State code - here the state code for the start condition is entered, if these match the transition tables, 

the parameters are read out and the automatic sequence of the application is started. 

Parameter 1 =  Input of parameter value (e.g., 1 / left side drilling) 

   Input of parameter value (e.g., 2 / right side drilling) 

   Input of parameter value (e.g., 3 / both sides drilling) 

Parameters 2 - 4 - not used in this example 

7. Press the "Write" button to write the changes made to the tag. 
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8.10 Schematic process flow 

1. Wait for the workpiece carrier 

2. Has the inductive sensor BG1 recognized the workpiece carrier? 

 
3. Read information from RFID-transponder 

 
4. Information in the default mode: Carrier number and status code 

5. Search the transition table for the status code 

6. Does the state code match the start condition of a transition table series? 
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7. Is the application released (checkbox "enable application")? 

 
8. Start the application with the parameters from the transition table 

9. Here: Program number 3: Drill both sides 

10. Enter the final state (new state code) of the transition table 

 
11. Write the end state as a new status code to the RFID transponder 

 
12. Move the stopper cylinder downwards and release the workpiece carrier 

13. If the inductive sensor BG1 no longer detects the workpiece carrier, the stopper cylinder again assumes 

the basic position 
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8.11 Example process in the default mode 

The processes and the associated transitions as well as the parameters can be freely defined. 

To start a process, it is necessary to initialize the workpiece carriers. Via a checkbox in the menu Home / 

Overview the initialization of one or more carriers can be activated. If this option is activated, each incoming 

workpiece carrier is processed with the settings of the "Init" line of the transition table, regardless of the 

RFID status code. 

In this context, the variable "number" determines how many workpiece carriers are to be initialized 

according to the above-mentioned method. 

 
 

Position Description 

1 Select the default mode, select the default mode 

2 Switch to Home view 

3 Select the overview 

4 The current Carrier ID is displayed here 

5 Here you can see which parameters of the workpiece carriers must have to carry out the initialization 

6 This shows which parameters are written to the workpiece carrier when the initialization has been carried out 

7 Here, you can choose whether the workpiece carrier is to be initialized. 

8 Display / input as many of the workpiece carriers are to be initialized and how many are already initialized. 

 

The corresponding values must first be entered in the transition table. In the top line (Init), the values for the 

initialization of the workpiece carrier can be specified. In the Init line generally no start conditions are 

necessary, the next incoming workpiece carrier is described with these values. 
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By means of two examples, we consider the way in which the “initialize WT” works. 

The two examples refer to the CP application module drilling. Our consideration assumes that the option 

"initialize WT" is activated and the target number of the workpiece carrier to be activated has not yet been 

reached. 

 

8.11.1 Example 1: 

If the "App. of the init transition is inactive, each incoming workpiece carrier is described with the final state 

of the init transition, and the application program is not started in this case. In this example, the value 1 

would be written as a state code on the RFID chip of the workpiece carrier. After the RFID has been 

described, the WT is ejected from the station. After a complete system cycle, the workpiece carrier is 

returned to the CP application module drilling. The RFID chip is read out and a match of the RFID status code 

with the 1st transition is detected. Now the content of the 1st transition is evaluated. Since the " execute 

application" selection is activated, the application program is started with the parameters of this transition 

(component is drilled only to the left). After the application program is finished, the final state of this 

transition (here the value 2) is written to the RFID chip and the workpiece carrier leaves the station. 
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Position Description 

1 Init line - this is the initialize transition 

Start condition None (it can be any value on the workpiece carrier) 

Run application inactive (no hock set, no transition executed) 

Parameter 1 not available / Parameter 2 not available 

Final state is 1 (this value is written to the RFiD of the workpiece carrier when the initialization has been executed) 

2 1 - this is transition 1 

Start condition 1 (there must be a 1 on the RFID of the workpiece carrier) 

execute application is active (hocked, the transition is executed with the corresponding parameters) 

Parameter 1 drill only left hole / parameter 2 not available 

Final state is 2 (this value is written to the RFiD of the workpiece carrier when the left hole is drilled) 

3 2 - this is transition 2 

Start condition 2 (there must be a 2 on the RFID of the workpiece carrier) 

execute application is active (hocked, the transition is executed with the corresponding parameters) 

Parameter 1 drill only right hole / parameter 2 not available 

Final state is 2 (this value is written to the RFiD of the workpiece carrier when the right hole is drilled) 

4 3 - this is transition 3 

Start condition 3 (there must be a 3 on the RFID of the workpiece carrier) 

execute application is active (hocked, the transition is executed with the corresponding parameters) 

Parameter 1 drill both holes / parameter 2 not available 

Final state is 2 (this value is written to the RFiD of the workpiece carrier when both hole are drilled) 
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8.11.2 Example 2 

The "application execute" selection field in the "Init line" is active, the next incoming workpiece carrier is 

processed with the corresponding parameters, regardless of its state, first in the application. In this 

example, a workpiece would be drilled only to the left. After the processing, the corresponding status code 

is written on the RFID chip, in this case, a 2. The workpiece carrier is released again. The circulation via the 

transport system would be omitted in this case. 
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The following example is an example of how the transition table interacts with the process flow. 
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8.11.3 Process flow example 

1. Step 1 - Application module AS/RS for workpieces 

Start condition = 1 

Parameter 1 = 0 

Parameter 2 = 0 

Final condition = 2 

2. Step 2 - Application module iDrilling 

Start condition = 2 

Parameter 1 = 3 (drill right and left holes) 

Parameter 2 = 0 

Final condition = 3 

3. Step 3 - Robot assembly module 

Start condition = 3 

Parameter 1 = 4 (Insert board, fit both fuses) 

Parameter 2 = 0 

Final condition = 4 

4. Step 4 - Application module Manual workstation (place back cover) 

Start condition = 4 

Parameter 1 = 0 

Parameter 2 = 0 

Final condition = 5 

5. Step 5 - Application module Muscle press 

Start condition = 5 

Parameter 1 = 4 (5 ...... .. 100N Press-in force in N.) 

Parameter 2 = 4 (0.0 ...... .. 30s Press-in time in sec.) 

Final condition = 6 

6. Step 6 - Application module Turning 

Start condition = 6 

Parameter 1 = 0 

Parameter 2 = 0 

Final condition = 7 

7. Step 7 - Application module Measuring 

Start condition = 7 

Parameter 1 = 0 

Parameter 2 = 0 

Final condition = 8 

8. Step 8 - Application module Heat tunnel 

Start condition = 8 

Parameter 1 = 0 

Parameter 2 = 0 

Final condition = 9 
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8.12 4.7 Example process in MES 

The processes can be compiled freely in MES. This is a sample process which has the same process as the 

process described in Default mode. 

 

1. Start the MES 

 
Double-click the MES button on the desktop to start MES4. 

 

2. The start screen of MES4 appears, click on the Production Control (1). 

 
 

All stations attached to MES will appear. Set all modules (on the HMI) to the MES mode until all the control 

lamps are green. 
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3. Switch to Order Management (1) 

 
4. Select New Customer Order (2) 

5. Then click Add Position (3) to enter a new order. 

6. Select the product here (1) 

 
7. The parameters used are displayed here (2) 

8. Confirm the order with Ok (3) 
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9. If the order is preselected, it is displayed with the customer orders (1). The required raw materials are 

also displayed (2) 

 
10. Click on the start order button (3) to start the order 

11. In order management under Current orders (1), you can now follow the order (2) 

 
12. You can cancel and delete started orders (3) 
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13. If an order item is selected (1) and a right-click is executed, the details of the order can be viewed. 

 
14. Display the order details 

15. The order is now carried out using the existing process. 
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The following example is an example of how the flow is displayed in MES and is combined with the process 

flow. 
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8.13 Parameters 

8.13.1 Parameters general 

Parameters 1 and 2 represent process values or programs to be executed by the application. The ID is used 

in Siemens Step 7 to provide the application-specific data, Parameters, names, and so on. Since the 

parameters are freely definable, these can be adapted by and for the customer. In this case, the parameters 

differ from the execution in the manual. 

 

8.14 Parameter CP application module 

8.14.1 Parameter (iDRILL) 

 
Illustration similar 

 

Default: 

Parameter-No. Description 

1 Drill position 

Possible values: 

1. Left side 

2. Right side 

3. Both sides 

 

2 Not used 

3 Not used 

4 Not used 
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MES: 

Operation Parameter Description 

120 Drilling right 1 Drilling position 

Low Limit: 1 

High Limit:-3 

Value: 2 (ride side) 

Type: constant 

121 Drilling left 1 Drilling position 

Low Limit: 1 

High Limit:-3 

Value: 1 (left side) 

Type: constant 

122 Drilling both 1 Drilling parameter 

Low Limit: 1 

High Limit:-3 

Value: 3 (both sides) 

Type: constant 

123 Drilling custom 1 Parameter (1=left; 2=right; 3=both)  

Low Limit: 1 

High Limit:-3 

Value: 3 

Type: changeable 
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8.14.2 Parameter (MAN) 

 
Illustration similar 

 

Default: 

Parameter-No. Description 

1 Not used 

2 Not used 

3 Not used 

4 Not used 

 

 

NOTE 
 

So far only in MES mode usable. If the default mode is used, then the standard page 

from the MS-IIS web server is called from the MES-PC. 
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MES: 

Operation Parameter Description 

510 Manual html 1 Workpiece 

Value: 0 

Type: changeable 

2 Action 

Value: 0 

Type: changeable 

3 Part number 

Value: 0 

Type: changeable  

Limitation: 0 

4 Not used 

Value: 0 

Type: constant 

5 Not used 

Value: 0 

Type: constant 

6 Not used 

Value: 0 

Type: constant 

7 Next part number [Ciros] 

Value: 0 

Type: constant 

 

 

NOTE 
 

A Web page is called from the MS-IIS Web server (MES-PC). The current order is 

displayed on the web page. The operator must abort or confirm the order. The website is 

stored as a step description of the workplace. 
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8.14.3 Parameter (MAGFRONT) 

 
Illustration similar 

 

Default: 

Parameter-No. Description 

1 Not used 

2 Not used 

3 Not used 

4 Not used 

 

MES: 

Operation Parameter Description 

200 Feed front cover 1 Part number 

Value: 110 (front cover) 

Type: changeable 
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8.14.4 Parameter (MEAS) 

 
Illustration similar 

 

Default: 

Parameter-No. Description 

1 Program number 

Setpoint 

Limitation: No limit to the value in the transition table 

2 Upper limit 

3 Lower limit 

4 Measure value 
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MES: 

Operation Parameter Description 

115 Measure a part 1 Default difference [0,1 mm] 

Low Limit: 0 

High Limit:-300 

Value: 20 

Type: changeable 

2 Upper limit [0,1 mm] 

Low Limit: 0 

High Limit:-300 

Value: 26 

Type: changeable 

3 Upper limit [0,1 mm] 

Low Limit: 0 

High Limit:-300 

Value: 14 

Type: changeable 

4 Meassured [0,1mm] 

Value: 0 

Type: on runtime 



Operation 

84  © Festo Didactic 8092833 SC CP LAB STD CFG 4 

 

8.14.5 Parameter (OUT) 

 
Illustration similar 

 

Default: 

Parameter-No. Description 

1 Slide for output 

1: slide left (line of sight to front view from CP Lab conveyor, CP Factory basic module) 

2: slide right (line of sight to front view from CP Lab conveyor, CP Factory basic module) 

Limitation: No limit to the value in the transition table 

2 Not used 

3 Not used 

4 Not used 

 

MES: 

Operation Parameter Description 

205 Deliver part 1 slide (0=anywhere, 1=left, 2=right)  

Low Limit: 0 

High Limit:-2 

Value: 0 

Type: changeable 

2 Buffer number 

Value: 0 

Type: constant 

3 Resource number 

Value: 0 

Type: constant 
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9 Message texts and interactive error messages at the HMI 

In general, there are three different reporting classes. These are designed as follows 

• Message class 0 (displayed red in the message line) 

- the program is immediately stopped and the automatic mode is terminated 

- the cause of the error has to be fixed 

- Then acknowledge the fault and restart the station 

• Message class 1 (displayed red in the message line) 

- the program and the automatic mode are stopped at the end of the cycle 

- the cause of the error has to be fixed 

- Then acknowledge the fault and restart the station 

• Message class 2 (displayed yellow in the message line) 

- the program and the automatic mode are executed further 

- If the cause of the fault is fixed, the error is automatically acknowledged 

• Note 

- Displayed on the HMI but not processed in MES 
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9.1 Message texts 

9.1.1 Message texts of the application module output 

Class Location Alarm name 
 

0 ActuatorCntrApp Z-axis Timeout: Final position sensor GM_BG1 not reached/left! 

Final position / check sensor  

Instanz: Z-axis. 

0 ActuatorCntrApp Z-axis Timeout: Final position sensor GM_BG2 not reached/left! 

Final position / check sensor.  

Instanz: Z-axis. 

0 ActuatorCntrApp Z-axis Timeout: both final position sensors GM_BG1/GM_BG2 have same signal! 

Sensors / check final position.  

Instanz: Z-axis; 

0 ActuatorCntrApp Gripper Timeout: Final position sensor GM_BG3 not reached/left! 

Final position / check sensor  

Instanz: Gripper. 

0 ActuatorCntrApp DriveSetBit0 Timeout (1000 ms) activate actor KF1_DI1!  

Instanz: DriveSetBit0. 

0 ActuatorCntrApp DriveSetBit1 Timeout (1000 ms) activate actor KF1_DI2!  

Instanz: DriveSetBit1. 

0 ActuatorCntrApp CntrEnab Timeout (1000 ms) activate actor KF1_DI10!  

Instanz: CntrEnab. 

0 ActuatorCntrApp StartPos Timeout (1000 ms) activate actor KF1_DI6!  

Instanz: StartPos. 

0 ErrorApp ErrCtrlRel No "Ready" response when controller enable is issued for the X-axis;  

PLC: plcOut;  

Check releases and ensure that the Z-axis is in the upper end position! 

2 ErrorApp WarnSlide1 Slide 1 (left) occupied; Initiator GM_BG4; PLC:  

plcOut;  

Please remove workpiece! 

2 ErrorApp WarnSlide2 Slide 2 (right) occupied; Initiator GM_BG5;  

PLC: plcOut;  

Please remove workpiece! 

0 Application ErrRefRun Referencing not possible, slide occupied; Initiator GM_BG4/GM_BG5 

PLC: plcOut;  

Please remove workpiece! 

0 Application ErrTimeoutRef Time monitoring for the drive movement X-axis; 

PLC: plcOut;  

Instanz: please check drive/controller! 
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9.1.2 Message texts of the application module idrilling 

Class Location Alarm name 
 

0 ActuatorCntrApp X-axis Timeout: Sensor end position VN_BG1 not reached/leaved!  

Check sensor end position.  

Instanz: X-axis. 

0 ActuatorCntrApp X-axis Timeout: Sensor end position VN_BG2 not reached/leaved!  

Check sensor end position.  

Instanz: X-axis. 

0 ActuatorCntrApp X-axis Timeout: Both sensors end positions VN_BG1/VN_BG2 have same signal!  

Check sensor end position. 

Instanz: X-axis 

0 ActuatorCntrApp Z-axis Timeout: Sensor end position VN_BG5 not reached/leaved!  

Check sensor end position.  

Instanz: Z-axis. 

0 ActuatorCntrApp Z-axis Timeout: Sensor end position VN_BG6 not reached/leaved!  

Check sensor end position.  

Instanz: Z-axis. 

0 ActuatorCntrApp Z-axis Timeout: Both sensors end positions VN_BG5/VN_BG5 have same signal!  

Check sensor end position. 

Instanz: Z-axis 

0 ActuatorCntrApp DrillDrive1 Timeout (20000 ms) activation actor VN_MA3  

Instanz: DrillDrive1. 

0 ActuatorCntrApp DrillDrive2 Timeout (20000 ms) activation actor VN_MA4  

Instanz: DrillDrive2. 

0 ActuatorCntrApp Clamp Timeout (20000 ms) activation actor VN_MB7  

Instanz: Clamp. 
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9.1.3 Message texts of the application module magazine 

Report 

class 

Location Alarm name 

 

0 ActuatorCntrApp Clamp Timeout: Sensor final position CL_MB5 not reached/left!  

Final position / Check sensor.  

Instanz: Clamp. 

0 ActuatorCntrApp Lift Timeout: Sensor final position CL_BG1 not reached/left!  

Final position / Check sensor. 

Instanz: Lift. 

0 ActuatorCntrApp Lift Timeout: Sensor final position CL_BG2 not reached/left!  

Final position / Check sensor. 

Instanz: Lift. 

0 ActuatorCntrApp Lift Timeout: both sensors final positions CL_BG1/CL_BG2 have same signal!  

Final positions / Check sensors. 

Instanz: Lift. 

0 ActuatorCntrApp Seperate Timeout: Sensor final position CL_BG3 not reached/left! 

Final position / Check sensor. 

Instanz: Seperate. 

0 ActuatorCntrApp Seperate Timeout: Sensor final position CL_BG4 not reached/left! 

Final position / Check sensor. 

Instanz: Seperate. 

0 ActuatorCntrApp Seperate Timeout: both sensors final positions CL_BG3/CL_BG4 have same signal! 

Final positions / Check sensors. 

Instanz: Seperate; 

2 Error WarnMagEmp Magazine empty, please refill.  

Initiator: CL_BG5; PLC: 

Instance: 
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9.2 Interactive error messages 

9.2.1 Default operation 

Interactive messages are displayed via a pop-up window at HMI 

The Pop Up has three buttons. 

 
Example application module output - interactive error message in default mode 

 

Position Note 

1 Repeat - An attempt is made to run the application again. 

2 Ignore – The error status is ignored; the workpiece carrier receives the status code as indicated in the transition 

table in the "Initial status" column. The application is no longer executed. 

3 Abort – The error status is ignored; the workpiece carrier receives the status code as shown in the input / output 

field next to the value displayed. This can be changed in this interactive error message window. 
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9.2.2 MES Operation 

Interactive messages are displayed via a pop-up window at HMI 

The Pop Up has four buttons. 

 
Example application module output - interactive error message in default mode 

 

Position Note 

1 Repeat - An attempt is made to run the application again with the same parameters. 

2 Ignore – The application is not executed, but is treated in the MES as if the order step had been executed without 

errors. 

3 Abort – The application is no longer executed. In the MES, this order position is terminated with an error and 

canceled, depending on whether an error step has been defined or not. 

4 Reject order - the application will not be executed. In the MES, the step of this order position is reset and restarted 

the next time the workpiece carrier arrives. 

 

9.2.3 General 

Value Text Fix error 

100 Order aborted with errors! Start order again 

 

9.2.4 Application module output 

Value Text Fix error 

1070 Referencing did not finish! Start referencing again 

1071 Positioning did not finish! Start positioning again 

1072 No part on deposit slide detected after output! Check sensors BG4/BG5. 

1073 Wrong parameter for deposit position! Check parameter 

1074 Start not possible, deposit position is occupied! Remove part from slide 
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9.2.5 Application module Drilling/iDrilling 

Value Text Fix error 

1010 Wrong parameter for drilling program Use correct drilling program 

5013 Back cover already available Remove back cover / check sensor BG8 

5014 Front cover not available Insert front cover / check sensor BG4 

5015 Orientation of front cover is wrong Turn / insert front cover the correct way / check sensor BG3 

 

9.2.6 Application module magazine 

Value Text Fix error 

1001 No pallet on workpiece carrier  

1002 Front cover already available  

1003 Back cover already available  

1004 Front cover not available  

1005 Back cover not available  

1006 Front cover not correct inserted  

1007 No workpiece available  

1008 Orientation from workpiece not correct  

1020 Magazine is empty refill or check sensor BG5 

5000 order canceled incorrectly  

5001 No pallet present Check pallet / sensor BG7 

5002 Front cover is already present Check workpiece / sensor BG8. 

5003 Back cover already present Check workpiece / sensor BG8. 

5004 No front cover present Check pallet / sensor BG7. 

5005 Wrong parameter  

5007 No workpiece available Check pallet sensor  

5009 No workpiece detected on the pallet! Check sensor BG1 

 

9.2.7 Application module measuring 

Value Text Fix error 

5040 Measured value is out of defined range! 

Check workpiece and measuring device / check parameters 

for limit values 
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10 Service and cleaning 

The components and systems from Festo Didactic are maintenance-free.  

At regular intervals you should have checked: 

• the lenses of the optical sensors, fibre optics and reflectors 

• the active surface of the proximity switch 

• the entire station 

 

can be cleaned with a soft, lint-free cloth or brush. 

 

 

NOTE 
 

Do not use aggressive or abrasive cleaners. 
 

 

Protective covers must not be cleaned with alcoholic cleaning agents, there is a risk of embrittlement. 
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11 Further information and updating 

 

Further information and updates on the technical documentation of Festo Didactic components and systems 

can be found on the Internet at: 

www.ip.festo-didactic.com 
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12 Disposal 

 

 

NOTE 
 

Electronic waste contains recyclable materials and must not be disposed of with the 

domestic waste. Bring electronic waste to a designated municipal collection point. 
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