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Costs
2 hours engineer for functional safety (at 200 €) = 400 €
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Example Circuit Functional Safety, 100675, 1.0
Legal Notice
In the following, the “Festo national company” is designated as “Festo”.
This example circuit is not binding. This example circuit outlines a possible solution for a sample application and makes no claim of completeness, especially with regard to configuration and equipment, as well as any eventualities for your actual application. The Example circuit is not a customised solution, it merely offers assistance with typical task assignments.
The values stated in the Example circuit are partly assumptions and assessments which do not replace a detailed examination based on EN ISO 13849 part 1 and 2.
The actual characteristic values that can be obtained (especially PL, PFHD, category, DC, MTTD, CCF) depend on the components used, as well as their conditions of use in the actual application.
The example circuit does not relieve you of the obligation to carry out a risk assessment and a validation of the specific application and to ensure the adherence to all specifications, especially the EC Machinery Directive 2006/42/EG. As the user, you are responsible for your specific application and for the correct operation of the described products.
Festo does not accept any liability for damages arising from the use of any incorrect or incomplete information contained in this documentation or any information missing therefrom. This equally applies to defects resulting from improper handling of devices and modules. In addition, all liability, with the exception of intent or gross negligence on the part of Festo, for damages arising due to non-adherence of the specifications of the EC Machinery Directive 2006/42/EG is also rejected.
The information in this document is in no way intended as a substitute for the operating instructions of the respective manufacturers or the design and testing of the application by the user. The operating instructions for products from Festo can be found at www.festo.com. Users of this document must themselves verify that all the functions described herein also work correctly in the application. Even after examining this document and using the specifications contained herein, users are nevertheless solely responsible for their own application. 
Otherwise, all stipulations concerning liability included in the terms and conditions of delivery, payment and use of software from Festo, which can be found at www.festo.com and can be supplied on request, apply.
Copyright Notice
This documentation is the intellectual property of Festo, which also holds the exclusive copyright. Any modification of the content, duplication or reprinting of this documentation, as well as distribution to third parties, is only permissible with the express consent of Festo. 
Festo reserves the right to make modifications to this document in whole or in part. All brand and product names are trademarks or registered trademarks of their respective owners.
Intended Use
This example circuit are schematic diagrams showing element safety functions with the necessary and relevant components for this purpose. For reasons of scale and clarity necessary measures are not shown, for example, EMC measures, fault considerations, component features.
This document only considers the output (subsystem valves) of the safety-related parts of the control system. Inputs and logic are only to illustrate the relationships.
This document is only suitable for persons with sufficient expertise for machine safety based on EN ISO 12100 and EN ISO 13849. In addition, the following qualifications are required in the project team:
· Specialist in pneumatics
· Specialist in electrical engineering
· Specialist for the programming of control systems and safety switching devices
Reasonable Foreseeable Misuse
This example circuit is not realized with the described components.
Element safety functions are realized, which are not declared in this description.
This document is used by persons without sufficient expertise.
The requirements of the machine directive 2006/42/EC and the related harmonised standards are not considered.


Circuit Diagram
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Components
	Component
	Type
	Description / Part Number / Remarks
	Qty.
	Mssr.

	Q20
	
	3/2 directional control valve
	1
	Festo

	S1
	
	Acknowledge push button
	1
	

	S2
	
	Safety commanding device, e.g. emergency stop switch
	1
	

	T1
	
	Safety switching device
	1
	

	S20
	
	Switch functional control
	1
	




Description
	Application
	Pneumatic system

	Triggering event
	Safety request, e.g. by emergency stop switch, safety gate

	Reaction
(Element safety function)
	Safe De-energization (SDE)

	
	Partial function “separation energy”,
PL c, category 1
[image: ]
	Partial function “dissipation energy”,
PL c, category 1
[image: ]

	
	Prevention of unexpected start-up, PL c, category 1
[image: ]

	Safe state
	The directly following pneumatic system is exhausted and energy-free.
[bookmark: _GoBack]It is assumed that the exhausted state of the directly downstream pneumatic system is the safe state.

	Function
	The safety requirement (S1):
· Interrupts the input circuit of the safety switching device (T1).
· Switch off the safe output of the safety switching device (T1).
· The valve solenoid of the valve (Q20) is no longer controlled.
· Valve (Q20) moves to its normal position, separate the power supply and exhaust the downstream pneumatic system.

	Manual reset function
	The manual reset function is performed by resetting the safety request, e.g. by mechanically unlocking the emergency stop switch or by closing the safety gate.

	Start/Restart
	When the safety request is reset, the start can be allowed by the actuation of the acknowledgment button (S1).


Safety Considerations
	Input
	The safety commanding device (S2) is designed according to the relevant product standards and is a proven component according to DIN EN ISO 13849-1.
The signal is monitored by an input that has at least category 1.

	Logic
	The safety switching device has a certificate as a safety component, which confirms at least PL c, category 1.

	Output
	The valve manufacturer confirms that the valve (Q20) is a well-tried component according to DIN EN ISO 13849-1.
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