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  International and European Standards
BASIC SAFETY STANDARDS
● EN ISO 12100-1   EN ISO 12100-2   Safety of Machinery- Basic Terminology and concepts for Design

Outlines the concepts for Risk Assessment, Interlocking, Emergency Stops, and references other standards and directives e.g. EN 60204-1,
EN ISO 13850.

● ISO 14121-4   Safety of Machines – Risk Evaluation
Outlines the requirements for assessing Hazard analysis and Risk reduction for the Machine.

● EN 60204-1 Electrical Equipment of Machines – General requirements.
Outlines the requirements for Electrical wiring safety on machines and specifies the Emergency Stop functions and requirements.

DESIGN STANDARDS
●	 ISO 14119   Safety of machinery -Interlocking devices associated with guards - Principles for design and selection.

Outlines the principles for the design and selection of Interlock and Emergency Stop devices. Provides references to the other basic standards
and to standards for verifying the performance of various devices. References EN ISO 13849-1 for functional safety.

●	 EN ISO 13849-1 Safety of Machinery – Safety related parts of control systems – General principles for Design
Describes the categories which apply to Safety related parts of machine controls. It examines the complete safety functions, including the
components used in their design. A performance level (PL) is used to quantify the safety functions. There are five PL (a to e) where e is the
highest.

●	 PD ISO/TS 19837   Safety of machinery - Trapped key interlocking devices
Principles for design and selection.

●	 EN 60947-5-1   Low voltage switchgear and control gear – Electro-Mechanical control circuit devices.
Describes the Mechanical Design and Test requirements for control circuit devices incorporating positive break contacts. Designates
electrical switching characteristics e.g. AC15 10A.

●	 EN 60947-5-3   Low voltage switchgear and control gear- Proximity devices with defined behaviour under fault conditions
Describes the Design and Test requirements for Non-Contact devices with defined behaviour under fault conditions.

●	 EN 60947-5-5   Low voltage switchgear and control gear- Emergency Stop devices with mechanical latching.
In addition to the requirements of EN 60947-5-1, describes the Mechanical Design and Test requirements for Control circuit devices with
Emergency Stop Functions with mechanical latching. Provides specific requirements relating to Safety Rope switches and systems.

●	 EN IEC 60947-5-8   Control Switch Devices and switching elements - Three position enabling switches.
●	 EN ISO 13850   Emergency Stop Design guidelines.

Provides principles for design of latching Emergency Stop devices. Specifies the requirement for Emergency stop devices to be latching with a
mechanical reset.

●	 UL 60947-5-1 Industrial Control Equipment
Describes the Electrical performance requirements and material specification used for Industrial Control switchgear in USA

●	 IEC 61508   Functional Safety for Safety Related E/E/PES – Functional Safety for Electrical, Electronic or Programmable Electronic
Systems
A generic standard covering various industries – Measures the Safety of an E/E/PES by using Safety Integrity Levels (SIL’s).
Provides a SIL based upon the Probability of Failure on demand (PFd) or the Probability of Failure per hour (PFh) up to SIL 4.

●	 EN 62061   Safety of Machines – Safety related parts of controls.
In addition to IEC 61508 and specifically for Machine Safety Systems this standard covers the entire life cycle of a ‘system’ or devices used to
make up a system from concept through to shutdown. Measures Safety the same as IEC 61508 by using Safety Integrity Level up to SIL 3.
Provides a SIL based upon the Probability of Failure on demand (PFd) or the Probability of Failure per hour (PFh) up to SIL 3.
IDEM devices will be specified as up to SIL3 for devices provided as sub systems or intended to be used in sub systems by the end user.

EC DIRECTIVES

All products comply with one or more of the following EC Directives:  

● Machinery Directive 2006/42/EC

● EMC Directive 2014/30/EU
● Potentially Explosive Atmospheres     2014/34/EU

IMPORTANT:

The information and application examples shown in this catalogue are for illustration only.  The installer of these devices must satisfy themselves that each 
application meets all the requirements of the intended function and local and international regulations. IDEM Safety Switches reserves the right to revise the 
information in this catalogue and disclaims all liability for any incidental damages resulting from the use of this material.
Installation of these devices must be carried out by a competent person with appropriate experience of Machine Control Integration.

Terms and conditions of use are available at www.idemsafety.com

THIRD PARTY APPROVALS
All products are supplied with independent approval by one or more 
organisations: 

Check www.idemsafety.com for latest information on Approvals, CE 
marking.

Sensormatic srl - Via della Beverara 13 - 40131 Bologna - Tel. 051 6353 511 - www.sensormatic.it
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ABOUT SAFETY LEVELS FOR MACHINERY
Companies involved in building, refurbishing or maintaining machinery need to consider the standards especially when designing new machinery or planning a 
major upgrade.
Designers and installers of safety systems can choose to conform to the requirements of either of two standards - EN/ISO13849-1 or EN/IEC62061.
Figure 1 shows the design process and how the standards relate. For most non electrical or simple electrical machine controls ISO13849-1 will be sufficient.
EN/IEC62061 is a derivative from the software based standard EN/ISO61508 which covers programmable devices such as Safety PLCs or sophisticated safety 
electronics, and covers specifically machine safety.

Figure 1 EN/ISO13849-1  Machine Safety - safety-related parts of control systems non electrical 
and simple electrical.
This standard provides safety requirements and guiding principles for design and integration of 
safety-related parts of control systems.
EN/ISO13849-1 adds a quantitative calculation to the qualitative requirements and considers 
the likelihood of safety system component failure. An estimation of risk is used to determine the 
required performance level (PL). EN/ISO13849-1 establishes Performance Levels PLa to PLe 
(highest).

This is done using a risk graph (see Figure 2).
S	 =	 Severity of injury
S1	 =	 Slight (normally reversible)
S2	 =	 Serious (normally irreversible injury including death)
F	 =	 Frequency and/or exposure to a hazard
F1	 =	 Seldom to less often and/or the exposure time is short
F2	 =	 Frequent to continuous and/or the exposure time is long
P	 =	 Possibilities of avoiding the Hazard or limiting the harm
P1	 =	 Possible under specific conditions
P2	 =	 Scarcely possible

Following on from this graph, further guidance is included in the new standards to assist with the system design, meaning that the math's required is minimal.
In general terms, EN/ISO13849-1 takes a four-stage approach to the design of safety-related control systems.
1. Perform a risk assessment (EN/ISO14121).
2. For the identified risks, allocate the safety measure, Performance Level (PL).
3. Devise a system architecture that is suitable for the Performance Level or Category.
4. Validate the design to check that it meets the requirements of the initial risk assessment.
For ISO13849-1 and EN/IEC62061 this last step involves using manufacturers' data for the reliability of the components, including the calculation of MTTFd
(Mean Time to Dangerous Failure) and DC (Diagnostic Capability) and accounting for common mode failure of components.
PL data for each IDEM device is shown in the specification table on the product page.

EN/IEC62061 Machine Safety- Functional safety of electrical, electronic and programmable electronic control systems.
Safety-related electrical control systems in machines (SRECS) are playing an increasing role in ensuring the overall safety of machines and are more and more 
frequently using complex electronic technology. EN/IEC62061 is a machinery sector standard and is derived from the more complex EN/IEC61508 (Functional 
safety of electrical/electronic/programmable electronic safety-related systems). EN/IEC62061 describes both the amount of risk to be reduced and the ability of a 
control system to reduce that risk in terms of SIL (Safety Integrity Level). There are 3 SILs used in the machinery sector, SIL1 is the lowest and SIL3 is the highest. 
Risks of greater magnitude can occur in other sectors such as the process industry and for that reason EN/IEC61508 includes SIL4. A SIL applies to a safety 
function. The subsystems that make up the system that implements the safety function must have an appropriate SIL capability. This is sometimes referred to as 
the SIL Claim Limit (SIL CL).
The detailed requirements and steps to ensure compliance with EN/IEC62061 are too complex to be covered in detail here.

PL and SIL Level
EN/ISO13849-1 uses the term PL (Performance Level), EN/lEC62061 will use SIL, 
and in many respects the five performance levels PLa to PLe can be related to SIL.
Figure 3 shows the approximate relationship between PL and SIL when applied to 
typical circuit structures achieved by low complexity electro-mechanical technology 
e.g. a Switch with a Safety Monitoring Relay. This is for general guidance and to 
help show the relationship between the two standards. It should not be used for 
direct conversion purposes.

Before these standards can be applied a risk assessment as defined in EN/ISO14121 should have been performed, to identify potential risks and risk reduction 
measures.
Best practice dictates the assessments are documented and in many cases produced in addition to the equipment operating instructions and technical 
documentation

PL
(Performance Level)

PFHd
(Probability of a failute to danger per hour)

SIL
(Safety Integrity Level)

a ≥ 10-5 to < 104 none
b ≥ 3 x 10-6 to < 10-5 1
c ≥ 10-6 to < 3 x 10-6 1
d ≥ 10-7 to < 10-6 2
e ≥ 10-8 to < 10-7 3

Figure 3
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