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Five steps to safe machines
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Guaranteed compliance:
Standards and regulations

As partner for all safety issues, we not only

offer high-quality products and systems, but

also competently help you to comply with

international standards and regulations -
with safety trainings, functional examples

and certified products.

Competent support
throughout the entire lifecycle

With our innovative and comprehensive safety technology
product portfolio as well as competent support services,
we offer substantial advantages — throughout all phases
of the product lifecycle.

Mounting and
commissioning

Operation and
servicing

Maintenance




1 Risk assessment

e Risk assessment represents the first step towards safe machine concepts.

* The 2006/42/EC Machinery Directive calls for mandatory risk assessment for the construction
or modification of a machine or machine part.

e Risk assessment is to be implemented and documented by competent qualified personnel.

Description of the machine

Excerpt from the machine description:

* Intended use
e Use limits

* User groups
e Time limits

e Space limits

Identification of hazards

Systematic identification of all reasonably foreseeable hazards across all lifecycle phases and operating
modes of the machine.

Evaluation of risks

Cutting

e Description and evaluation of the
machine and the risks posed by
the machine.

e The risk assessment result serves
as the basis of the safety concept
for risk minimization.

* An accusation of negligence
in case of damage can be
rejected on the basis of a
correct risk assessment.



2 Risk reduction

* The target of risk reduction lies in the attainment of an acceptable residual risk.

* For this purpose, suitable safety measures are defined on the basis of the 3-step method by a team from the
respective specialist departments.

e The architecture of the safety functions is defined and the overall safety concept is implemented and commissioned
in the further steps.

Definition and evaluation of

safety measures (3-step method)

n Safe design

Yes
n Technical measures
Yes >
n User information on residual risks
Yes >
! No

Renewed risk assessment

Definition of technical protective
measures as safety functions

Protective door

Avoidance of direct contact Glazed door facilitates monitoring of
by means of enclosure the process and access to the machine

Position switch

Door monitoring

E-STOP commanding device

The operator panel is supplemented
by an E-STOP commanding device

Specification of safety requirements in accordance with

ISO 13849-1 (PL) or IEC 62061 (SIL)

Simplified representation: " ... high risk
Reduction of ... m « Severe injury or death

* Minor to severe injury * High probability of
* Minor injury * Average probability of occurrence
 Avoidable minor injury * Low probability of occurrence
* Lowest probability of occurrence
occurrence
PLa PLb PLc SIL1 PLd SIL2 PLe SIL3

The actually required safety level can only be determined by means of standard-specific specifications based on the risk graphs.



3 Implementation of technical protective measures

Component selection in accordance with the applied
standard’s requirements.

Door monitoring Examination of
- - - safety functions.
Detection Evaluation Reaction

* Specified by the
ISO 13849-1 and

> > IEC 62061 standards

* The safety concept has to be
evaluated and documented
on the basis of the failure

SIRIUS safety SIMATIC SINAMICS probability calculation

position switch fail-safe controller frequency converter

 Evaluation can be realized
with the Safety Evaluation Tool
EMERGENCY-STOP  Free use of the online tool:

Detection Evaluation Reaction www.siemens.com/

safety-evaluation-tool

SIRIUS E-STOP SIMATIC SINAMICS
commanding device fail-safe controller frequency converter

Design implementation Technical implementation
* Encasing of cutting machine * Wiring of components * Commissioning of components
* Attachment of technical components * Programming and parameterization * Testing of safety functions

of components

e The implemented design and technical measures have reduced the risk to such an extent that no further technical
measures are required.

* The application of certified, state-of-the-art safety technology products eases the proof of the technical protective
measure’s standard-compliant implementation.

e Further residual risks have to be pointed out through user information in the form of warning notes or within the
scope of trainings.



4 Proof

e Verification and validation form part of the safety proof.
¢ In addition, conformity with the relevant standards has to be proven by means of a conformity evaluation procedure.
e Subsequently, the declaration of conformity can be filled in and the CE mark can be attached.

Documentation of measures

The manufacturer prepares the technical documents as proof of conformity. The technical documents’ relevant
contents are specified in Annex VIl of the Machinery Directive.

Validation

Overall release of a machine in consideration of all verification points.

Verification

m In case of damage, the manufacturer can verify that his machine’s design is compliant with the directive.

m Compliance verification provides better protection against liability claims and accusations of negligence which
may entail high claims for damages.



Directives and CE marking

CE marking has to be carried out in accordance with the Machinery Directive:

* Only with the specified type face

* Clearly visible, legible and permanently attached to the product

With the CE marking, the manufacturer confirms compliance with all relevant directives



Find out more:

usa.siemens.com/safety

Systematic industrial
safety technology:

> Find the right safety
solution in a breeze

Learn everything
about machine safety

Experience safety
in production and
process automation

Published by
Siemens Industry, Inc. 2017.

Siemens Industry, Inc.
5300 Triangle Parkway
Norcross, GA 30092

For more information, please contact
our Customer Support Center.
Phone: 1-800-241-4453

E-mail: info.us@siemens.com

usa.siemens.com/safety

© 2017 Siemens Industry, Inc.
Order No.: SIBR-Y520M-0217
Printed in USA

Subject to changes and errors. The information given
in this document only contains general descriptions
and/or performance features which may not always
specifically reflect those described, or which may
undergo modification in the course of further
development of the products. The requested
performance features are binding only when they
are expressly agreed upon in the concluded contract.

Follow us on:
twitter.com/siemensindustry
siemens.com/safety/youtube



