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This thesis talks about the different changes that are suggested by the new Directive
2006/42/EC from the last one 98/37/EC. Changes like legal responsabilities, way to makes a
risk evaluations and what kind of problems and how to solve, examples of documentation
and how to fill it and more topics about this new Directive.
The new Directive was effective from 29 of December of 2009. Time between 2006 and
2009 was time to makes changes at machines and manufacturers adapt their machines to
the new Directive.
These Directives was created by the European Comision, and later Parliament and European
council pass this texts like Directives for European standarization. This Directive 2006/42/EC
is created for the use of the different countries of Europe. Countries included are the 27
countries that take part at the European Union and also Liechtenstein, Island and Norway.
One of the most important changes suggested by this Directive is that in the case of noone
know who is the manufacturer of the machines, automately the owner at that moments is
going to has the legal responsability of that machine.
Many devices are included in this new one Directive but the main difference is the inclusion
of Lifts. Also many devices are excluded from the scope of the Directive like electric and
electronic devices and high voltage equipments as well.
Is very important to talk about standards, because are the way to make a machine or
equipment safety and after that know what kind of options can you take to be sure that a
machines is safety or in the wort case what is the grade of damage that the machine can
give to us.
At the last part of this Thesis I uncluded squematic examples of the different electronic
devices that are used for the safety at machines.
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Tiivistelmä
Tämä työ käsittelee erilaisia muutoksia uuden Direktiivin 2006/42/EC ja vanhan Direktiivin
98/37/EC välillä. Käsittelen aiheita tavat tehdä riskiarvioita, erilaiset ongelmat ja ratkaisut,
esimerkkejä dokumentoinnista ja muuta tietoa uudesta direktiivistä.
Uusi direktiivi astui voimaan 29. Joulukuuta 2009. Vuosien 2006 ja 2009 välisenä aikana
valmistajien tuli muokata koneista uuden direktiivin mukaisia.
Direktiivi valmisteltiin Euroopan komissiossa ja myöhemmin Euroopan parlamentti ja
Eurooppa-neuvosto hyväksyi sen. Direktiivi on luotu useiden eri maiden käyttöön
Euroopassa. Direktiivi on käytössä EU-maiden lisäksi Liechtensteinissä, Islannissa ja
Norjassa.
Yksi tärkeimpiä ehdotuksia tässä direktiivissä on, että jos koneen valmistajaa ei tiedetä on
koneen senhetkinen omistaja laillisesti vastuussa kyseisestä koneesta.
Monia laitetta on lisätty direktiivin piiriin, mutta tärkein muutos on hissien liittäminen
direktiiviin. Myös monia laitteita on suljettu soveltamisalan ulkopuolelle kuten sähkölaitteet,
elektroniset laitteet ja korkeajännite varusteet.
On erittäin tärkeää puhua standardeista koska sillä tavoin saadaan koneista ja varusteista
turvallisempia. Lisäksi käyttäjä tietää minkälaisilla asetuksilla kone on turvallinen sekä
tiedetään minkälaista vahinkoa kone voi aiheuttaa pahimmassa tapauksessa.
Viimeisessä osiossa esittelen esimerkki kaavioita erilaisista elektronisista turvalaitteista
koneissa.
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INTRODUCTION
RULES/ DIRECTIVES STRUCTURE.
About the ``Rome treated´´, the European Council has issued directives for the
elimination trade obstacles and the free circulation of products inside Europe. These
directives consist of product directives, substantiated at the 10th article, today article
95, and work directives, substantiated at the 118th article, today 138.
These directives, like 2006/42/EC are approved by the European Parliament.
Consequently, the governments of the European countries have to transpose these
directives to their jurisdiction.

DIRECTIVES, HAZARDS AND LAWS.
Due to that the different national standards don’t represent trade obstacles, should
allow the free circulation of the goods inside EU. However, there isn’t a legal obligation
about the respect of the standards and harmonized standards. Therefore, in the case
of not comply the harmonized standards, the manufacturer can show that the target
had been respect. The manufacturer can work by them own responsibilities if the
measure is as safe as the EC harmonized standards. However, the fact of apply that
harmonized standards has the advantage of ``legal presumption about the
conformance test´´, it means, the authority (court, prosecution…) has to
demonstrated the opposite.
In the case of not comply harmonized standards, the manufacturer has to demonstrate
that the basics legal requirements have complied.

LEGAL SITUATION.
European Commission has the initiative right and in consequently they propose legal
texts which are put to the vote at Parliament and Council. Like an executive branch, it
realize the execution of all European laws (directives, regulation, resolutions), of the
budgets and the approved programs by the Council and Parliament.
As main deliberative organ of the European Union, Council is the legislative organ of
the Union; in coordination with the European Parliament it plays it competence to
legislate in different community settings. Ensures for the global economic politic
coordination of the member states.
European Parliament is the democratic representation of 374 million of European
citizens. Share the legislative function of the Council, it means, the approve of the
European laws (directives, regulation, resolutions). This participation at the legislative
activities guarantees the democratic legitimacy of the approved texts.
10

By the 100 article of the treaty for the European Constitution, directives and
regulations made by this way are converted in European Rights. These standards are
directed to the governments of the EU stages and are published at the ``Official Diary
of the EU´´, for example, Directive 2006/42/EC was published at the DUOE (Official
Diary of the European Union) at the date of 9-6-2006. The numeric combination has
this meaning: 42 mean the number of Directive of the European Community and
2006 the published year.
After this step, governments of the different countries should proportionate to them
national legal framework, due to we are holding to the national jurisprudence.

FIGURE 1. European Union Brand.
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CHAPTER 1. DIFFERENCES BETWEEN USER DIRECTIVE AND
MANUFACTURE DIRECTIVE
Fundamentally we can find two kind of directives about the safety at machines:

DIRECTIVES FOR MACHINES MANUFACTURES
DIRECTIVE
98/37/EC

DIRECTIVE
2006/42/EC

The new Directive 2006/42/EC for machines safety
After June of 2008:



Will start the transitory term of 18 months; manufacturers will
can/should update structures.
Won’t be a simultaneous application of both directives.

After 29 of December of 2009: application of the new Directive relative to
machines:


No longer in force Directive 98/37/CE.

FIGURE 2. Squema about changes between Directive 98/37/EC and Directive
2006/42/EC.
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DIRECTIVES FOR MACHINES USERS
DIRECTIVE 89/655/EEC
DIRECTIVE 95/63/EC

DIRECTIVE
2001/45/EC

The new Directive 2001/45/EC for machines users.




It give new reading to the point 6 of chapter 1 of annex I
Introduce the paragraph 4 at the annex II
Repealed certain provisions included in various standards and
referred mainly to scaffolds
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FIGURE 3. Squema about changes between Directive 98/37/EC and Directive
2006/42/EC.

The fundamental obligation of a machine manufacture is the comply of the Directive
98/37/EC which after 29 of December of 2009 is going to be the new Directive
2006/42/EC.
The entrepreneur who exerts like a user has one fundamental obligation:


If the entrepreneur acquires new manufacturing equipment, is bound that
them have to be certificates by the Directive 98/37/EC or Directive
2006/42/EC if he acquire a new manufacturing equipment after 29 of
December of 2009.

Must be taken in account that CE marked don’t means that the equipment is safety,
that’s why the entrepreneur has to verify the minimum security provisions.
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CHAPTER 2. NEW MACHINES DIRECTIVE (2006/42/EC)
1. Legal analysis
OLD REFERENCES:


Transpose the Directive 2006/42/EC

NOTES:



Entry into force were 29 of December of 2009
Effects of the repeal of that Directive were immediately

ELEMENTS:











Lift devices
Harmonization of laws
Cables
Marketing
Work equipment’s
Machinery
Conformity mark EC
Normalization
Safety and healthy at the work
Industrial safety

The new Directive 2006/42/EC of machinery:


From June of 2006: Start the transposition time during 24 months
in all of the Member Stages



From June of 2008: Starts the national transposition time during
18 months; manufacturers should update the structures



From 29 of December in 2009: Application of the new machinery
Directive: Directive 98/37/Ewes outdated

FIGURE 4. Dates to start the new Directive 2006/42/EC.
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COMPARATIVE BETWEEN OLD AND NEW DIRECTIVE
DIRECTIVE 98/37/EC




DIRECTIVE 2006/42/EC




Preamble with 25 recitals
16 articles in 4 chapters
9 annexes

Preamble with 30 recitals
29 articles
11 annexes

TABLE 1. Comparative between old and new Directive.

ANNEX I
Esential
requirements
about safety and
healthy

ANNEX VIII

ANNEX IX

Intermediate
control
procedure

Test CE

ANNEX X
ANNEX VII
ANNEX II
Conformity
statements

Technical
report of
machines

Total quality
surement

ANNEX XI
ANNEX VI
ANNEX III
CE marked

Mount
instructions of
machines

Criterion
notification
agency

ANNEX VI
ANNEX IV

ANNEX V

Special machine
requirements

Security
components

Mount
instructions of
machines

FIGURE 5. Annexes of the Directive 2006/42/EC.
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2. Territorial scope for the application of the new directive
The new Directive is beginning in all European countries which take part at the
European Union (27 countries), including Romania and Bulgaria from 2007 and also
Switzerland, Island, Liechtenstein and Norway. This community of 31 countries is going
to be denominated like EES (European Economical Space).

FIGURE 6.Application scope of the Directive 2006/42/EC.

3. Scope for the technic application of the new directive
The scope for the technic application of the new directive is:









Machines
Interchangeable equipment
Safety components
Lift accessories
Chains, ropes and webbing
Removable devices of mechanic transmission
Partly completed machinery

Hoists for the lift of people of people and materials
17

With this new Directive, lifts are totally include and will have to comply all the
requirements and conditions for machines. This one means that all machines that have
the same function of lifts at work have to comply also all the same rules of them.
From the point of view about legal systematic, in the future will be only machines and
quasi machines, consequently two declarations: from one hand the EC in according to
annex II A and on the other hand the incorporation declaration of quasi machines in
according to annex II B.
In the future the EC declaration will be used by the products which being inside the
Directive, like safety components.

3.1 Excluded from the application scope
In the new Directive there are more specifications about machines or hardware
which are excluded from the application scope. These are:










Safety components intended to be used as spare parts to replace identical
components and supplied by the manufacturer of the original machinery.
Specific equipment which are going to use at fairs and amusement parks.
Machines specific for nuclear uses and which fails can emit radioactivity.
Arms, included fire arms.
Seagoing vessels and mobile offshore units, and machinery installed on board
such vessels and units.
Machines designed or manufacturing to military or police use.
Machines designed or manufacturing which will be temporary used in
laboratories.
Lifts at mine wells.
Machines which are used to lift actors at artistic representations.

Are excluded of application these electrical and electronic products:







Appliances
Audiovisual equipment
Information technology equipment
Office machines
Connection apparatus and low voltage control
Electric engines

Are excluded also high voltage equipment:



Connection apparatus and low voltage control
Transformers
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About transport are excluded:

















Agricultural and forestry tractors for the risks covered by the Directive
2003/37/EC are excluded machines installed inside them.
Motor vehicles and their trailers covered by Directive 70/150/CEE, of 6 of
February in 1970 about homologation of engine vehicles and their trailers. Are
excluded machines installed inside them?
Vehicles covered by Directive 2002/24/EC of Parliament and Council, of 18 of
March in 2002 about homologation of engine vehicles with two or three wheels,
and their modifications. Are excluded machines installed inside them?
Engine vehicles which are used only for competition.
Air, water and rail transports, with exclusion of machines that are installed
inside them.

3.2 Machine definition
An assembly, fitted with or intended to be fitted with a drive system other than
directly applied human or animal effort, consisting of linked parts or
components, at least one of which moves, and which are joined together for a
specific application,
An assembly referred to in the first indent, missing only the components to
connect it on site or to sources of energy and motion,
An assembly referred to in the first and second indents, ready to be installed
and able to function as it stands only if mounted on a means of transport, or
installed in a building or a structure,
Assemblies of machinery referred to in the first, second and third indents or
partly completed machinery referred to in point which, in order to achieve the
same end, are arranged and controlled so that they function as an integral
whole,
An assembly of linked parts or components, at least one of which moves and
which are joined together, intended for lifting loads and whose only power
source is directly applied human effort;

FIGURE 7.Machine.
19

3.3 Partly completed machinery definition

Assemblies which is almost machinery but which cannot in itself perform a specific application.
A drive system is partly completed machinery. Partly completed machinery is only intended to
be incorporated into or assembled with other machinery or other partly completed machinery
or equipment, thereby forming machinery to which this Directive applies.

3.4 Interchangeable equipment definition

A device which, after the putting into service of machinery or of a tractor, is assembled with
that machinery or tractor by the operator himself in order to change its function or attribute a
new function, in so far as this equipment is not a tool.

3.5 Safety component definition

Are the components which serve to fulfill a safety function?
 which is independently placed on the market,
 the failure and/or malfunction of which endangers the safety of persons, and
 Which is not necessary in order for the machinery to function, or for which normal
components may be substituted in order for the machinery to function.

3.6 Lifting accessory definition

Component or equipment not attached to the lifting machinery, allowing the load to be held,
which is placed between the machinery and the load or on the load itself, or which is intended
to constitute an integral part of the load and which is independently placed on the market;

20

slings

and

their

components

are

also

regarded

as

lifting

accessories.

FIGURE 8. Different lifting accessories.

3.7 Boilers ropes and webbing definition
Are designed for lifting purposes as part of lifting machinery or lifting accessories.

FIGURE 9. Boilers.

3.8 Removable mechanical transmission device definition

A removable component for transmitting power between self‐propelled machinery or a tractor
and another machine by joining them at the first fixed bearing. When it is placed on the
market with the guard it shall be regarded as one product.
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4. Partly completed machinery
In according to the definition, the partly completed machinery has not undergone an
assembly process so long as that it can perform by itself a particular application,
including management and safe operation of the same. In these levels, it is left to the
next level of the value creation chain, making a safety and complete machine which
comply all the conditions set by the Directive. So, the partly completed machinery
manufacturer or agent are exempt from the comply of other obligations that the
Directive don’t set (in exception of the manufacturer declaration).
A consequence of the new policy is that this will mean a significant increase in work in
each of the cases.

FIGURE 10. Partly completed machine.

Through individual provisions is stabled that the machines must also be safe, to the
extent that is feasible, and that in this case, the manufacturer has also allocated the
relevant documentation and reporting obligations. In this sense, it will not be
necessary in the future to adopt any contractual arrangement individual or voluntary.
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PARTLY COMPLETED MACHINES PROCEDURE REGARDING BASED
ON ARTICLE 13 OF DIRECTIVE 2006/42/EC

TECHNICAL DOCUMENTATION:

ANNEX VII B

 Set plane
 Connection diagrams
 Risk assessment documentation

INSTRUCTIONS:
 Indications that have to comply to
enable the assembly so as not to
compromise the safety and health

CONFORMITY DECLARATION:
 Manufacturer
 Identity
 Indications to start
 Personal data

ANNEX VI

ANNEX II B

FIGURE 11. Partly completed machines procedure regarding based on article 13 of
Directive 2006/42/EC.

In the future, machines manufactures must comply the next three requirements
according to the Directive.
1. PREPARE TECHNICAL DOCUMENTATION:
The content of the technical documentation to develop are defined at the VIIB Annex
of the Directive.
Seeing the extend of documentation to prepare (risk test, comply safety object
according to the annex I,), is clear that the manufacturer of a partly completed
machine have the same obligations like a manufacturer of a machine.
2. MOUNTING INSTRUCTIONS.
Mounting instructions of a partly completed machine are similar of the instructions
manual for the working of a machine but these instructions must be clearer.
23

Mounting instructions can be writing in the language that the customer wants, and this
is the most difference to the instructions manual.
3. INCORPORATION DECLARATION
Content and structure of the incorporation declaration are included at annex II B of
Directive. Subject commissioning is maintaining, known as the manufacturer's
declaration of force today.
Attach the statement is recommended as an annex, if applicable, as Annex I of
Directive, and describe here that security objectives have been addressed in the design
and manufacture of the partly completed machinery.
In the case of a manufacturer manufacture partly completed machines in series, is
going to apply also the requirement of a quality assurance system at Annex X.
The declaration of incorporation must contain the following particulars:
1. Business name and full address of the manufacturer of the partly completed
machinery and, where appropriate, his authorised representative;
2. Name and address of the person authorised to compile the relevant technical
documentation, which must be established in the Community;
3. Description and identification of the partly completed machinery including
generic denomination, function, model, type, serial number and commercial
name;
4. A sentence declaring which essential requirements of this Directive are
applied and fulfilled and that the relevant technical documentation is compiled
in accordance with part B of Annex VII, and, where appropriate, a sentence
declaring the conformity of the partly completed machinery with other relevant
Directives. These references must be those of the texts published in the Official

Journal of the European Union;
5. An undertaking to transmit, in response to a reasoned request by the
national authorities, relevant information on the partly completed machinery.
This shall include the method of transmission and shall be without prejudice to
the intellectual property rights of the manufacturer of the partly completed
machinery;
6. A statement that the partly completed machinery must not be put into
service until the final machinery into which it is to be incorporated has been
declared in conformity with the provisions of this Directive, where appropriate;
7. The place and date of the declaration;
8. The identity and signature of the person empowered to draw up the
declaration on behalf of the manufacturer or his authorised representative.

24

FIGURE 12. Example of Declaration of incorporation.
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5. Security components
Definition about security components is the same that before I have written.
In the future, security components must be accompanied with the instruction
manual in the language of the country where it will be used.
According to security components, there is another annex V only to inform, which
contains an indicative list with the security components.
Security components list is this one:
1. Guards for removable mechanical transmission devices.
2. Protective devices designed to detect the presence of persons.
3. Power-operated interlocking movable guards designed to be used as
safeguards in machinery referred to in items 9, 10 and 11 of Annex IV.
4. Logic units to ensure safety functions.
5. Valves with additional means for failure detection intended for the control of
dangerous movements on machinery.
6. Extraction systems for machinery emissions.
parts

7. Guards and protective devices designed to protect persons against moving
involved in the process on the machinery.
8. Monitoring devices for loading and movement control in lifting machinery.
9. Restraint systems to keep persons on their seats.
10. Emergency stop devices.

11. Discharging systems to prevent the build-up of potentially dangerous
electrostatic charges.
12. Energy limiters and relief devices referred to in sections 1.5.7, 3.4.7 and
4.1.2.6 of
Annex I.
13. Systems and devices to reduce the emission of noise and vibrations.
14. Roll-over protective structures (ROPS).
15. Falling-object protective structures (FOPS).
16. Two-hand control devices.
17. Components for machinery designed for lifting and/or lowering persons
between
different landings and included in the following list:

26

(a) devices for locking landing doors;
(b) devices to prevent the load-carrying unit from falling or unchecked
upwards movement;
(c) over speed limitation devices;
(d) energy-accumulating shock absorbers,
— non-linear, or
— with damping of the return movement;
(e) energy-dissipating shock absorbers;
are

(f) safety devices fitted to jacks of hydraulic power circuits where these
used as devices to prevent falls;

electronic

(g) electric safety devices in the form of safety switches containing
components.

6. Responsibilities
No content change respect from Directive 98/37/EC. There are differences between
manufacturers who reside at European Union or agent who reside at European Union,
and manufacturers from a 3th country, who are responsible to comply the Directive
obligations.
Are responsible of Directive conformity:


Manufacturer ( authority agent)






Who grouping machines or machines components
Who manufacture machines for own use
Who import machines from another country of the European Economic Area
Machine operator ( becomes manufacturer) when he:
 Remodel the machine (substantially modified)
 Assembles installations
 Complete machines

 Who substantially modified machines with the incorporation or modification of
components
 Who substantially modified used machines and give to other people
TABLE 2. Responsible of Directive.

In the case of the legal responsible can’t be found, then manufacturer is
considered everyone who has marketed or put into operation the machine.
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In the future, must be included at the declarations (in the conformity declaration for
machines and in incorporation declaration for partly completed machines) a person
with home at the Economical European Area, who can recompile technical
documentation in according to annex VII.

6.1 Market surveillance – article 4
1. Member States shall take all appropriate measures to ensure that machinery may be
placed on the market and/or put into service only if it satisfies the relevant provisions
of this Directive and does not endanger the health and safety of persons and, where
appropriate, domestic animals or property, when properly installed and maintained and
used for its intended purpose or under conditions which can reasonably be foreseen.
2. Member States shall take all appropriate measures to ensure that partly completed
machinery can be placed on the market only if it satisfies the relevant provisions of this
Directive .
3. Member States shall institute or appoint the competent authorities to monitor the
conformity of machinery and partly completed machinery with the provisions set out in
paragraphs 1 and 2.
4. Member States shall define the tasks, organization and powers of the competent
authorities referred to in paragraph 3 and shall notify the Commission and other
Member States thereof and also of any subsequent amendment.

7. Annex I. News
The most relevant part of the directive which is technical security hasn’t got changes,
only modifications to adapt it to the EN ISO 12100.

Before marketing or working machines, manufacturers or
autoricez agent, should assure that this machine comply the
elementary healthy and safety requirements that are at
annex I

FIGURE 13.Relevant information about Directive 2006/42EC.
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Mainly it include the following general instructions:





Has remained all the structure of Annex I.
Has remained new requirements for new products.
Some requirements have been clarified, expanded or reinforced.
Terminology is now adapted to the standard EN ISO 12100.

The structure of Annex I is the following:
 General principles
 General requirements
 Specific requirements to:
 Some machines categories
 Risk due to machines mobility
 Risk due to lifting movements
 Machines that are using for underground works
 Machines which present particular hazards due to lifting persons

7.1 General beginnings. News
I am going to foreground this fragment:
``….It is essential to examine the whole of this Annex in order to be sure of meeting
all the relevant essential requirements. When machinery is being designed, the
requirements of the general part and the requirements of one or more of the other
parts shall be taken into account, depending on the results of the risk assessment
carried out in accordance with point 1 of these General Principles.´´

At Directive is being clarify the evaluation process and risk reduction that the
manufacturer must to do.
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START
EVALUATION PROCESS THAT
THE MANUFACTURER MUST
TO DO
IDENTIFYING LIMITS
MACHINE

IDENTIFICATION OF
HAZARDS,
SITUATIONS AND
HAZARDOUS EVENTS

RISK ESTIMATION

RISK VALUATION

IS THE RISK
ADECUATELY
REDUCED?

END

RISK REDUCTION

FIGURE 14. Char about risk evaluation.
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These definition are established:
 ‘hazard’ means a potential source of injury or damage to health;
 ‘danger zone’ means any zone within and/or around machinery in which a
person is subject to a risk to his health or safety;
 ‘exposed person’ means any person wholly or partially in a danger zone;
 ‘operator’ means the person or persons installing, operating, adjusting,
maintaining, cleaning, repairing or moving machinery;
 ‘risk’ means a combination of the probability and the degree of an injury or
damage to health that can arise in a hazardous situation;
 ‘guard’ means a part of the machinery used specifically to provide protection
by means of a physical barrier;
 ‘protective device’ means a device (other than a guard) which reduces the
risk, either alone or in conjunction with a guard;
 ‘intended use’ means the use of machinery in accordance with the
information provided in the instructions for use;
 ‘reasonably foreseeable misuse’ means the use of machinery in a way not
intended in the instructions for use, but which may result from readily
predictable human behavior.

7.2 Essentials of Safety and health. Paragraph 1. News
 1.1.5 Design of machinery to facilitate its handling
The novelty is that the location changes and dangers unwanted by the lack of
stability should be excluded when the manipulation is conducted in
accordance with the instruction manual.
 Ergonomics at 1.1.6 is developed in detail:
— Allowing for the variability of the operator's physical dimensions, strength
and stamina.
— Providing enough space for movements of the parts of the operator's body.
— Avoiding a machine-determined work rate.
— Avoiding monitoring that requires lengthy concentration.
— Adapting the man/machinery interface to the foreseeable characteristics of
the operators.

 Operating positions.
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The requirement mentioned only in paragraph 3 (…special hazards derived
from the mobility of machines – 3.2.1 driving position) now is a general
requirement for all machines.


Points 1.2.1 and 1.2.7 are mixed like only one 1.2.1 and has expanded his
reach. Handing systems should be designed and manufacturing for avoiding
dangerous situations. Novelty is the requirement that in wireless control
systems should occur automatically stop when not receiving the correct
control signals.

 At the point 1.2.2 control devices, is particularly prevalent in the unintentional
start indicating the need to implement commissioning organs in defined
positions with adequate visualization of all risk areas.
 At the point 1.2.3 is signaled that if for safety reasons it is necessary for
starting or stopping must be performed according to a specific sequence,
there mechanisms to ensure that these operations are performed in the
correct order.
 1.2.4.2 Operational stop.
Directive 98/37/EC requires that when there will be a stop, the supply of
organs must be stop.
When for operational reasons, a stop is required that does not disrupt the
energy supply to the actuators, is monitored and maintained stop conditions.
In contrary of normal stops, at stops for operational functions not the supply
to actuators is stop.
 1.2.4.3 Emergency stop
In according to international hazards, `` emergency switch of devices´´ are
going to be ``emergency stop devices´´.
Stop function has to be available and operational permanently.
Devices for emergency stops are used to improve security protective
operations, not to replace them.
 1.2.5 Selection of control or operating mode
If, for certain operations, the machinery must be able to operate with a guard
displaced or removed and/or protective device disabled, the control or
operating mode selector must simultaneously:
— disable all other control or operating modes.
— permit operation of hazardous functions only by control devices requiring
sustained action.
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— permit the operation of hazardous functions only in reduced risk conditions
while preventing hazards from linked sequences.
— prevent any operation of hazardous functions by voluntary or involuntary
action on the machine's sensors.
 1.2.6 Failure of the power supply
Has been added as a new feature that power supply failures should not
change the machine parameters in an uncontrolled way when such change
can lead to dangerous situations.
 1.3.8.1 Moving transmission and 1.3.8.2 Moving parts involving in
the process
Some of the changes of both sections are the result of the amendment to
paragraph 1.4.2.2 in Annex I. Is a new need to decide if you need a receipt or
not, what should be valued in the context of a risk assessment. In paragraph
1.3.8.1 may be necessary also interlocked guards, and in the case of
paragraph 1.3.8.2 may be waived under certain circumstances.
 1.3.9 Risk of uncontrolled movements.
When a part of the machinery has been stopped, any drift away from the
stopping position, for whatever reason other than action on the control
devices, must be prevented or must be such that it does not present a hazard.
 1.4.2.1 Fixed regards.
Has been added as a new feature that fixing systems must remain attached to
the guards or to the machinery when the guards are removed.
 1.4.2.2 Interlocking movable guards.
The distinction of movable guards A and B were disappeared and is replaced
with the requirements for guards with interlocking device, with or without
locking device.
 1.5.8 Noise
The level of noise emission may be assessed with reference to comparative
emission data for similar machinery.
 1.5.9 Vibration
The level of vibration emission may be assessed with reference to comparative
emission data for similar machinery.
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 1.5.10 Radiation
Have developed more detailed requirements, differentiating unwanted
radiation and functional radiation, ionizing and non-ionizing.
 1.5.15 Risk of slipping, tripping or falling.
Is added it is necessary, that machines must be equipped with fixed handles.
Must be adapted to the user and ensure stability.
 1.5.16 Lightning.
Machinery in need of protection against the effects of lightning while being
used must be fitted with a system for conducting the resultant electrical
charge to earth.
 1.7.1 Information and warnings on the machinery.
Information and warnings on the machinery should preferably be provided in
the form of readily understandable symbols or pictograms. Any written or
verbal information and warnings must be expressed in an official Community
language or languages.
Also is a new, that information may be submitted in any official language
understood by the operators.
 1.7.1.1 Information and information devices.
The new is that display screens or other means of interactive communication
between the operator and the machine must be easily understood and used.
 1.7.3 Marking of machinery.
All machinery must be marked visibly, legibly and indelibly with the following
minimum particulars:
— the business name and full address of the manufacturer and, where
applicable, his authorised representative.
— designation of the machinery.
— the CE Marking (see Annex III).
— designation of series or type.
— serial number, if any.
— the year of construction, that is the year in which the manufacturing
process is completed.
—It is forbidden to pre-date or post-date the machinery when affixing the CE
marking.
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—Furthermore, machinery designed and constructed for use in a potentially
explosive atmosphere must be marked accordingly.

 1.7.4 Instructions.
— All machinery must be accompanied by instructions in the official Community
language or languages of the Member State in which it is placed on the market
and/or put into service.
The instructions accompanying the machinery must be either ‘Original
instructions’ or a ‘Translation of the original instructions’, in which case the
translation must be accompanied by the original instructions.
By way of exception, the maintenance instructions intended for use by
specialized personnel mandated by the manufacturer or his authorised
representative may be supplied in only one Community language which the
specialized personnel understand.
—Extending the concept of machine in Article 1 at Directive means that these
products must also possess an instruction manual completed as requirements of
the directive:
o
o
o
o

Security components
Loading means
Chains, robes and webbing
Removable mechanical transmission devices

Besides, requirements about instructions content have these precisions and have been
amplify with this information:
o

o
o

o

o

The EC declaration of conformity, or a document setting out the
contents of the EC declaration of conformity, showing the particulars
of the machinery, not necessarily including the serial number and the
signature.
Warnings concerning ways in which the machinery must not be used
that experience has shown might occur.
Information about the residual risks that remain despite the inherent
safe design measures, safeguarding and complementary protective
measures adopted;
Instructions on the protective measures to be taken by the user,
including, where appropriate, the personal protective equipment to
be provided.
Information on airborne noise emissions.
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7.3 Supplementary essential requirements safety and health for some
categories of machinery. Paragraph 2. News
 Requirements of section 2.1 is applied to machinery for food and also
machines for cosmetics and pharmaceuticals.

 2.2 Portable hand- held and/or hand- guide machinery.
2.2.1 Generalities.
The handles of portable machinery must be designed and
constructed in such a way as to make starting and stopping
straightforward.
2.2.1.1 Instructions.
o
o
o

Should indicate the value of the vibration to the system is
exposed to hand arm
The indicated values should be accompanied by the
corresponding uncertainty
Laying down conditions for the measurement methods

2.2.2 Portable fixing and other impact machinery.
This point is new and inside this kind of machines are warhead
machines introduced in the field of application of Directive.
 2.3 Machinery for working wood and material with similar physical
characteristics.
Projection risk refers not only to the parts but also parts of them.

7.4 Supplementary essential to neutralize safety and health hazards due to
mobility of the machines. Paragraph 3. News
 Seating.
Is required to implement a system of retention also on machines equipped
with FOPS (non falling objects).
Shouldn’t implement a retention system if this one improve risk.
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 Control systems
If necessary, steps must be taken to prevent unauthorized use of controls.
In the case of remote controls, each control unit must clearly identify the
machinery to be controlled from that unit.
The remote control system must be designed and constructed in such a way
as to affect only:
— the machinery in question,
— the functions in question.
Remote controlled machinery must be designed and constructed in such a
way that it will respond only to signals from the intended control units.
o 3.3.1 Control devices
The sixth paragraph of section 1.2.2 about audible and visual
warning signals will be applied only in the case of reverse gear.
o 3.3.3 Travelling function
Remote-controlled machinery must be equipped with devices for
stopping operation automatically and immediately and for
preventing potentially dangerous operation in the following
situations:
— if the driver loses control,
— if it receives a stop signal,
— if a fault is detected in a safety-related part of the system,
— if no validation signal is detected within a specified time.
o

3.4.3 Roll- over and tip- over

Where, in the case of self-propelled machinery with a ride-on
driver, operator(s) or other person(s), there is a risk of rolling or
tipping over, the machinery must be fitted with an appropriate
protective structure, unless this increases the risk.
o

3.4.4 Falling objects

Where, in the case of self-propelled machinery with a ride-on
driver, operator(s) or other person(s), there is a risk due to falling
objects or material, the machinery must be designed and
constructed in such a way as to take account of this risk and
fitted, if its size allows, with an appropriate protective structure.
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 3.4.7 Transmission of power between self- propelled machinery ( or
tractor) and recipient machinery.
It must be possible to open this guard for access to the removable
transmission device. Once it is in place, there must be enough room to
prevent the drive shaft damaging the guard when the machinery (or the
tractor) is moving.
 3.5.3 Emission of hazardous substances.
The operator must be protected against the risk of exposure to such
hazardous emissions.
 3.6.1 Sings, signals and warnings.
Where necessary, there must be an appropriate connection between a trailer
and the machinery for the operation of signals.
 3.6.3.1 Vibrations.
The instructions must give the following information concerning vibrations
transmitted by the machinery to the hand-arm system or to the whole body:
— the vibration total value to which the hand-arm system is subjected, if it
exceeds 2,5 m/s2. Where this value does not exceed 2,5 m/s2, this must be
mentioned,
— the highest root mean square value of weighted acceleration to which the
whole body is subjected, if it exceeds 0,5 m/s2. Where this value does not
exceed 0,5 m/s2, this must be mentioned,
— the uncertainty of measurement.

7.5 Supplementary essential requirements of safety and health to neutralize
the dangers of lifting operations. Paragraph 4. News
 4.1.2.8 Machinery serving fixing landing.

o 4.1.2.8.1 Movements of the carrier.
The movement of the carrier of machinery serving fixed landings
must be rigidly guided to and at the landings. Scissor systems are
also regarded as rigid guidance.
o 4.1.2.8.2 Access to the carrier.
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Where persons have access to the carrier, the machinery must be
designed and constructed in such a way as to ensure that the
carrier remains stationary during access, in particular while it is
being loaded or unloaded.
The machinery must be designed and constructed in such a way
as to ensure that the difference in level between the carrier and
the landing being served does not create a risk of tripping.
o 4.1.2.8.3 Risk due to contact with the moving carrier.
Where necessary in order to fulfill the requirement expressed in
the second paragraph of section 4.1.2.7, the travel zone must be
rendered inaccessible during normal operation.
When, during inspection or maintenance, there is a risk that
persons situated under or above the carrier may be crushed
between the carrier and any fixed parts, sufficient free space must
be provided either by means of physical refuges or by means of
mechanical devices blocking the movement of the carrier.
o 4.1.2.8.4 Risk due to the load falling off the carrier.
Where there is a risk due to the load falling off the carrier, the
machinery must be designed and constructed in such a way as to
prevent this risk.
o 4.1.2.8.5 Landings.
Risks due to contact of persons at landings with the moving carrier
or other moving parts must be prevented.
Where there is a risk due to persons falling into the travel zone
when the carrier is not present at the landings, guards must be
fitted in order to prevent this risk. Such guards must not open in
the direction of the travel zone. They must be fitted with an
interlocking device controlled by the position of the carrier that
prevents:
— hazardous movements of the carrier until the guards are closed
and locked,
— hazardous opening of a guard until the carrier has stopped at
the corresponding landing.
 4.1.3 Fitness for purpose.
The static and dynamic tests referred to in section 4.1.2.3 must be performed
on all lifting machinery ready to be put into service.
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 4.4.1 Lifting accessories.
In the instruction should also indicate how new the static test coefficient is
used.
 4.4.2 Lifting machinery.
In instructions should also indicate where appropriate, a report that details the
static and dynamic tests conducted by or for the manufacturer or his
authorized represented.

7.6 Additional essential requirements of safety and health to neutralize the
dangers of lifting operations. Paragraph 6. News
 6.1.1 Mechanical strength.
The carrier, including any trapdoors, must be designed and constructed in
such a way as to offer the space and strength corresponding to the maximum
number of persons permitted on the carrier and the maximum working load.
If ropes or chains are used to suspend the carrier, as a general rule, at least
two independent ropes or chains are required, each with its own anchorage.
 6.1.2 Loading control for machinery moved by power other than
human strength
The requirements of section 4.2.2 apply regardless of the maximum working
load and overturning moment, unless the manufacturer can demonstrate that
there is no risk of overloading or overturning.
 6.2 Control devices.
The control devices for these movements must be of the hold-to-run type
except where the carrier itself Is completely enclosed.
 6.3.2 Risk of persons falling from the carrier.
When the carrier is designed as a work station, provision must be made to
ensure stability and to prevent hazardous movements.
Any trapdoor in floors or ceilings or side doors must be designed and
constructed in such a way as to prevent inadvertent opening and must open
in a direction that obviates any risk of falling, should they open unexpectedly.
 6.3.3 Risk due to objects falling on the carrier.
Where there is a risk of objects falling on the carrier and endangering
persons, the carrier must be equipped with a protective roof.
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 6.4 Machinery serving fixed landing. NEW POINT. For cover the new
Directive about lifts and lower has been created this point.
o 6.4.1
The carrier must be designed and constructed in such a way as to
prevent risks due to contact between persons and/or objects in or
on the carrier with any fixed or moving elements. Where
necessary in order to fulfill this requirement, the carrier itself must
be completely enclosed with doors fitted with an interlocking
device that prevents hazardous movements of the carrier unless
the doors are closed. The doors must remain closed if the carrier
stops between landings where there is a risk of falling from the
carrier.
The machinery must be designed, constructed and, where
necessary, equipped with devices in such a way as to prevent
uncontrolled upward or downward movement of the carrier. These
devices must be able to stop the carrier at its maximum working
load and at the foreseeable maximum speed.
The stopping action must not cause deceleration harmful to the
occupants, whatever the load conditions.
o

6.4.2 Controls at landings
Controls, other than those for emergency use, at landings must
not initiate movements of the carrier when:
— the control devices in the carrier are being operated,
— the carrier is not at a landing.

o

6.4.3 Access to the carrier.
The guards at the landings and on the carrier must be designed
and constructed in such a way as to ensure safe transfer to and
from the carrier, taking into consideration the foreseeable range of
goods and persons to be lifted.

 6.5 Markings.
The carrier must bear the information necessary to ensure safety including:
— the number of persons permitted on the carrier,
— the maximum working load.
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8. Annex IV
Categories of machinery to which one of the procedures referred to in Article 12(3) and
(4) must be applied:
1. Circular saws (single- or multi-blade) for working with wood and material with
similar physical characteristics or for working with meat and material with similar
physical characteristics, of the following types:
1.1. sawing machinery with fixed blade(s) during cutting, having a fixed bed or
support
with manual feed of the work piece or with a demountable power feed;
1.2. sawing machinery with fixed blade(s) during cutting, having a manually
operated
reciprocating saw-bench or carriage.
1.3 sawing machinery with fixed blade(s) during cutting, having a built-in
mechanical
feed device for the work pieces, with manual loading and/or unloading.
1.4. sawing machinery with movable blade(s) during cutting, having mechanical
movement of the blade, with manual loading and/or unloading.
2. Hand-fed surface planning machinery for woodworking.
3. Thicknesses for one-side dressing having a built-in mechanical feed device, with
manual loading and/or unloading for woodworking.
4. Band-saws with manual loading and/or unloading for working with wood and
material with similar physical characteristics or for working with meat and material with
similar physical characteristics, of the following types:
4.1. sawing machinery with fixed blade(s) during cutting, having a fixed or
reciprocating-movement bed or support for the work piece;
4.2. sawing machinery with blade(s) assembled on a carriage with reciprocating
motion.
5. Combined machinery of the types referred to in points 1 to 4 and in point 7 for
working with wood and material with similar physical characteristics.
6. Hand-fed tenoning machinery with several tool holders for woodworking.
7. Hand-fed vertical spindle moulding machinery for working with wood and material
with similar physical characteristics.
8. Portable chainsaws for woodworking.
9. Presses, including press-brakes, for the cold working of metals, with manual loading
and/or unloading, whose movable working parts may have a travel exceeding 6 mm
and a speed exceeding 30 mm/s.

42

10. Injection or compression plastics-moulding machinery with manual loading or
unloading.
11. Injection or compression rubber-moulding machinery with manual loading or
unloading.
12. Machinery for underground working of the following types:
12.1. locomotives and brake-vans;
12.2. hydraulic-powered roof supports.
13. Manually loaded trucks for the collection of household refuse incorporating a
compression mechanism.
14. Removable mechanical transmission devices including their guards.
15. Guards for removable mechanical transmission devices.
16. Vehicle servicing lifts.
17. Devices for the lifting of persons or of persons and goods involving a hazard of
falling from a vertical height of more than three meters.
18. Portable cartridge-operated fixing and other impact machinery.
19. Protective devices designed to detect the presence of persons.
20. Power-operated interlocking movable guards designed to be used as safeguards in
machinery referred to in points 9, 10 and 11.
21. Logic units to ensure safety functions.
22. Roll-over protective structures (ROPS).
23. Falling-object protective structures (FOPS).

9. Conformity assessment procedures
The assessment conformity procedure for products not listed in the Annex IV of the
Directive (the so-called list of dangerous machines) varies not only by regard to
products not listed in Annex.
It means that everything is similar for products that manufacturers who marketing that
products of the Directive from them responsibility.
However, there is now the formally obligation for these products a manufacturing
control, internal by the manufacturer in accordance with the Annex VIII to Directive.
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The only exception regarding the responsibility of the manufacturer when marketing
their products is, in the case of security components, in so-called logical drives for
safety functions, which are also included in the Annex IV of Directive.

9.1 Annex IV procedure
Depending on whether the product in question is or not an harmonized EN hazard
under the umbrella of the policy in the future will be able to choose up procedures
over conformity assessment.




OPTION 1: Internal manufacturing control by the manufacturer in according to
annex VIII of Directive, it means, manufacturers own responsibility.
OPTION 2: Total quality assurance by the manufacturer in accordance with the
Annex X of Directive.
OPTION 3: Test CE in according to annex IX of Directive.

In the exceptional case of for the product, won’t exist an harmonized EC hazard, option
1 is not valid.
On contrary, in the case of products inside annex IV disappears in the future the
possibility of present or test documentation from a designated entity.
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CONFORMITY ASSESSMENTS PROCEDURE
DIRECTIVE 98/37/EC
ARTICLE 8

DIRECTIVE 2006/42/EC
ARTICLE 12

NOT INCLUDED MACHINE IN ANNEX IV
Realize technical file of annex V
(based on A module)

Internal control of manufacturing annex
VIII (based on A module)

MACHINE INCLUDED IN ANNEX IV
MANUFACTURED IN ACCORDANCE WITH HARMONIZED HAZARDS






Receive and retain the technical
file
Review of adequacy of the
technical file
Type examination EC according to
annex IV (based on B module)



EC type examination according to
annex IV (based on B module)



Internal production control annex
VIII (based on A module)
 EC type examination according to
annex IX + internal control point ·
annex VIII (based on A and B
module)
 Total quality assurance according
to annex X (based on H module)
NOT INCLUDE MACHINE IN ANNEX IV
NOT MADE WITH HARMONIZED HAZARDS



EC type examination according to
annex IX +internal control point 3
annex VIII ( based on A and B
module)
Total quality assurance according
to annex X ( based on H module)

TABLE 3. Conformity assessments procedure.

9.2 Full quality assurance in accordance with Annex X
This new option for products of Annex IV should make a significant simplification for
manufacturers, particularly of unique, special machines and special orders of customer
specific, as from an economic point of view in relation with the time of market.
Annex X describes essentially a system of total quality assurance, in the sense of the
ISO 9000 series of standards and following, but there are two differences.
The first difference is the greater weight of the design and specification of products in
the relevant processes of quality assurance. In this case, it is not only the quality of
manufacturing but also the quality of the design from the point of view of technical
safety.
The second difference is the quality assurance system test from a assigned entity.
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9.3 Internal production control in accordance with Annex VII
This Annex describes the procedure by which the manufacturer or his authorized
representative, who carries out the obligations laid down in points 2 and 3, ensures
and declares that the machinery concerned satisfies the relevant requirements of
Directive.

INTERNAL PRODUCTION CONTROL IN ACCORDING WITH ANNEX VII
DIRECTIVE 98/37/EC
ARTICLE 8

DIRECTIVE 2006/42/EC
ARTICLE 12

ALL MACHINES MUST HAVE A TECHNICAL FILE
NON INCLUDED MACHINES IN ANNEX IV
 Construction technical file
according to annex V

FOR ALL MACHINES
 Technical file in according to
annex VII, A paragraph
(paragraph B technical
documentation of partly
INCLUDED MACHINES IN ANNEX IV
completed machines)
 Construction technical file
NEWS
according to annex VI
 Machine worked description
 Risk evaluation documentation
 Indicate the residual risk
 Standards and technical
specifications indicating the RESS
covered by the rules
 Declaration of conformity
TABLE 4. Internal production control in according with annex VII of Directive 2006/42/EC.

9.4 EC type-examination in accordance with Annex IX









Moreover, the applicant shall place at the disposal of the notified body a sample
of the type.
Carry out or have carried out appropriate inspections, measurements and tests
to ascertain whether the solutions adopted satisfy the essential health and
safety requirements of this Directive, where the standards referred to in Article
7(2) were not applied.
The manufacturer and the notified body shall retain a copy of this certificate,
the technical file and all relevant documents for a period of 15 years from the
date of issue of the certificate.
The applicant shall inform the notified body which retains the technical file
relating to the EC type-examination certificate of all modifications to the
approved type.
Validity of the EC type-examination certificate is for 5 years.
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The notified body shall withdraw certificates which are no longer valid.
In the event that the validity of the EC-type examination certificate is not
renewed, the manufacturer shall cease the placing on the market of the
machinery concerned.
The manufacturer shall request from the notified body the review of the validity
of the EC type-examination certificate every five years.

10. Frequently asked questions regarding the transition from the
Machinery Directive (98/37/CE) to the revised new directive
(2006/44/CE)
1. QUESTION:

Is there a transition period for application of Directive 2006/42/EC?
ANSWER:
In general, there is no transition period, in the sense of a period during which both the
current Machinery Directive and the new Machinery Directive are applicable (with one
exception: there is a transition period until 29th June 2011 for the particular case of
portable cartridge- operated fixing another impact machinery).
However there is a period of adaptation, since the provisions of the Directive
2006/42/EC become applicable on 29th December 2009. During this period, all of the
stakeholders concerned will be able to take the necessary steps to ensure a smooth
transition from the current Directive to the new Directive.

2. QUESTION:

Can manufacturers anticipate application of the new Machinery Directive?
ANSWER:
Yes and no. Manufacturers can and should anticipate application of Directive
2006/42/EC from a practical and technical point of view, however, from a formal, legal
point of view, the Directive cannot be applied before 29th December 2009:
- From the practical and technical point of view, manufacturers are encouraged to
review their products without delay and adapt them as necessary to take account of
the requirements of the new Directive. While machinery placed on the market before
29th December 2009 must continue to comply with Directive 98/37/EC , it can be
assumed that a product that complies with the essential requirements of the new
Machinery Directive continues to comply with the current Directive.
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- From the formal, legal point of view, machinery can only be placed on the market
with reference to Directive 2006/42/EC as from 29th December 2009.

3. QUESTION:

When shall a manufacturer establish an EC Declaration of conformity
according to Directive 2006/42/EC?
ANSWER:
A manufacturer shat establish an EC Declaration of conformity according to Directive
2006/42/EC for products first placed on the market as from 29th December 2009.
In cases where the manufacturer cannot be certain on what date individual products
will be first placed on the market, providing the products concerned comply with both
the current and the new Directives, he may establish an EC Declaration of conformity
referring to both Directive 98/37/EC and Directive 2006/42/EC. The reference to
Directive 98/37/EC should be removed from the EC Declaration of conformity after the
29th December 2009.

4. QUESTION:

Can the current harmonized standards be used to comply with Directive
2006/42/EC?
ANSWER:
Since there have been some modifications to the essential health and safety
requirements set out in Annex I, it cannot be assumed that the current harmonized
standards comply fully with Directive 2006/42/EC.
The European commission is issuing a mandate to CEN and Cenclec to develop the
necessary new standards and ensure that the current standards are checked against
Directive 2006/42/EC and adapted as necessary. Furthermore, all harmonized
standards must include a reference to the new Directive. The Commission intends to
publish a list of harmonized standards supporting Directive 2006/42/EC before the
Directive becomes applicable.
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5. QUESTION:

When will manufacturers be able to use the new full quality assurance
procedure for Annex IV machinery?
ANSWER:
The Member States will first have to assess, appoint and notify Notified Bodies for the
new full quality assurance procedure set out in Annex X of the new Directive. This can
be done as soon as Directive 2006/42/EC has been transposed into national law.
As soon as Bodies have been notified for this procedure, they will be able to carry out
the necessary audits and inspections and issue approvals of manufacturers full quality
assurance systems. However, products cannot be placed on the market on the basis of
such approvals until Directive 2006/42/EC becomes applicable on 29th December 2009.

6. QUESTION:

Will the existing Notified Bodies be able to carry out EC type- examinations
according to Directive 2006/42/EC?
ANSWER:
Bodies that are notified to carry out EC type- examinations under Directive 98/37/EC
will be able to continue to carry out EC type- examinations under Directive
2006/42/EC, providing their notification covers the product categories concerned.
For product categories included in Annex IV of Directive 2006/42/EC that are not listed
in Annex IV of Directive 98/37/EC, the Member States will have to notify new Bodies or
extend the scope of the notification of existing ones.
7. QUESTION:

Will EC type- examination certificates established according
Directive98/37/EC remain valid for Directive 2006/42/EC??

to

ANSWER:
Since there have been some modifications to the essential health and safety
requirements set out in Annex I, it cannot be assumed that EC type- examination
certificates issued according to Directive 98/37/EC remain valid for Directive
2006/42EC. Furthermore, such certificates must be updated to refer to Directive
2006/42/EC.
Notified Bodies will thus have to review existing EC type- examination certificates to
ensure that they remain valid in light of the requirements of the new Directive and
update them to refer to Directive 2006/42/EC. Manufactures are encouraged to request
this review without delay in order to avoid a bottleneck in the months preceding
December 2009.
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Since Directive 2006/42/EC requires EC type- examination certificates to be reviewed
every 5 years (see Annex IX, section 9.3), the 5 year period for existing certificates can
be counted from the date on which they have been updated according to Directive
2006/42/EC.

8. QUESTION:

What will happen to products certified according to one of the procedures
set out in Article 8 (2,c) of Directive 98/37/EC (Receipt of technical file or
Certificate of adequacy to harmonized standards)?
ANSWER:
The procedures set out in Article 8 (2,C) of Directive 98/37/EC will no longer exist
under Directive 2006/42/EC. As from 29th December 2009, manufacturers of products
placed on the market on the basis of these procedures will therefore have to apply one
of the procedures set out in Article 12(3) and (4) of Directive 2006/42/EC.
For products manufactured in accordance with harmonized standards that cover all the
relevant health and safety requirements, the manufacturer will be able to certify the
conformity of the product himself according to the procedure set out in Article 12 (3,
A) of the Directive.
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CHAPTER 3. SUBSTANCIAL CHANGES IN MACHINES
At the new Directive 2006/42/EC, these concepts remain unchanged and, at this time
without clarification. Consequently, also raises the question of when a substantial
change in a machine is coming, when conditions of the policy are applied and when
not.
In this sense it is recommended to apply a decision tree, as illustrated in the flowchart
shown next (based on an interpretive guide the administration of Federal Government
on this issue).
This does not mean in any way that in these cases is to tolerate a level of security on
the machine substantially lower, rather what has to be considered is that the
requirements of the new Machinery Directive cannot be met fully in practice when
modifications will change machines.
Anyway should apply the basic rules of safe operation of the same, it means, should
apply the requirements specified in Annex I of Directive.
In according with the last scheme, it should indicate:
 The analysis respect flow char should be a team work and it must be
documented.
 Modifications of security systems must not be considered substantial
modifications. Only at the reduction of security systems (dismantling) could
constitute a substantial modification.
 In expert circles is discussed very intensively if the correction by simple
safeguards can also be achieved by incorporating other safeguards, such as
Interlocked guards or guards contactless. This question can be answer with an
affirmation when the protection versus risk is dominated as well or better, and
interventions of control elements are surface.
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Power increase??
Functional modification??
Security systems??

Substantial modification??

NO
New risk?

NO substantial
modifications
NO

Is not safety?

SAFETY
MACHINE
Are possible
safeguards?

Can cause
injury?

YES

NO substantial
modifications
REVERSIBLE

Probability?
LOW

RESTORE
SAFETY

Substantial amendment
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FIGURE 15. Flow chart about make changes, substantial changes or restore safety in
machines at Directive 2006/42/EC.
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CHAPTER 4. MACHINERY INSTALATION
Sets of machinery and partly completed machinery have not undergone any change in
the scope of application of the new policy and therefore no practical issues related to
them.
This theme requires a special consideration, particularly under three points of view:

1. General responsibility
Who has overall responsibility when a machine installation does not have a single
source, which can also mean that machines (regardless of whether they are completed
or partly completed machinery) have been provided by third-party manufacturers
(including construction machinery itself).
In this case is necessary (in the best of the cases in advance) the appointment of a
general contractor (a systems integrator) who respond to the Directive under the total
installation.
In the case of the general responsibility question don’t be regulated, the responsible by
the point of view of the Directive will be the operator of machine.

2. Installation formed by new and old machines
In relation to paragraph 1, may often a set of new grouping machines that are not
compound only by new machines. Is more likely to be machinery or partly completed
machinery with more manufacturing years old.
In this case, the question arises to value the fact that one of these machines present a
state of a previous technological security systems towards meeting the requirements of
the directive on machines.
This question raises the same dilemma that when a machine has a substantial
modification and when not.
Usually applies the principle that the machines conform to EC previous model years
maintaining the state purchased. It means that machines in a past date were safe in
the sense of the requirements and conditions of the policy effect at that time remain
safe.
Maintaining acquired condition also applies to the classic old machines, it means
machines prior to the time of the policy, so generally these old machines can be
incorporated as such in new facilities.
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When the integration is composed with old machines prior to 98/37/EC directive,
machinery subsequent to this and other more modern conform to the new policy, the
general contractor, which preferably should be designated previously certified EC
compliant of integration. If necessary, the conditions or requirements of EU directives
which cannot be met in the old machines should be highlighted in a continuation sheet
attached to the EC declaration of conformity.

3. Is the integration only one machine?
A third issue which is frequently arise in connection with the machinery installation is
when the group of machines is a machine installation and when not.
According to this principle, there isn’t a set of machines in the sense of the directive
that consists of machines capable of operating independently (or partial installations
capable of operating independently) that are connected from the functional point of
view and control, but it does not constitute a unit from the point of view of safety in
the sense indicated above. This happens, for example, when the transition points don’t
happens a risk, between machines because of their grouping.
Chain connected machines can still be considered separate from the standpoint of
safety. In this case, the policy states that security measures are taken only in the
individual machine.
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INDUSTRIAL FACILITY
Machine 1 + Machine 2 +
Machine 3 + …
YES

Is there a
functional
link?

NO

YES

Is there
linking of
control
systems?

Declaration of conformity
and EC marking of each of
the machines

NO

YES

Is there
linking of
security
systems?

NO

YES
Declaration of conformity and
EC marking of the whole
installation
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FIGURE 16. Flow chart describing how a machine is composed.
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CHAPTER 5. OTHER APPICALY DIRECTIVES
New Machinery Directive has added through Annex I security objectives of Low
Voltage Directive so that in the future could be deleted list of directive 73/23/EEC on
the two statements on product conformity .
Manufacturer has to determine which directives apply to their machines. Therefore,
should check if the machines:
1. Are inside the application scope of the Machines Directive.
2. Are within the scope of application of the other directives in accordance with
the requirements of Article 4 (building products, medical products, toys or
elevators).
3. Are inside the application scope of the new Directive which is applied at the
same time for risk or specific assemblies (pressure equipment,
electromagnetic compatibility and noise emissions).
Between directives that cover specific risks are:
 Directive 94/9/EC (Directive Atex)
 Directive 2000/14/EC (noise emission in the environment by equipment for
use outdoors)
 Directive 2004/18/EC (Directive about electromagnetic compatibility)
In contrast, there are other directives which product groups in more detail. Is also
possible that in the case of a product which hasn’t got risk, or is so low that is
appropriate to have a security level about this risk. In those cases we would also apply
Article 3. Risk would be referred more specifically.
Examples of those Directives:






Directive
Directive
Directive
Directive
Directive

93/42/EEC (Medical products Directive)
88/378/EEC (Toys Directive)
95/16/EC (Lifts Directive)
2000/9/EC (relative to the people transport by cable)
97/23/EC (Pressure Equipment Directive)
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CHAPTER 6. EN HARMONIZED STANDARDS
1. A new approach
The important role that standardization reserves in the EU comes from Europe White
Paper on completing the internal market, approved by the European Council in June
1985, which provides at paragraphs 65 and 68 resort to a `` new approach´´ to
technical harmonization and standardization. This new approach involves a deeper
integration of European standardization in the following aspects.
a) Policies that are developed under the umbrella of this `` new approach'' cover
very large sets of products with different risk levels. Technical specifications
contained in them are limited to include aspects of general safety and health
with these products should be placed on the market in order to benefit from
their free circulation in the EU.
b) Standards organizations of the member states are in charge of preparing the
technical specifications necessary for the manufacture and marketing of
products according to the basic requirements of health and safety guidelines
established by taking into account, of course, the current of technology.
c) These are the so-called technical specifications harmonized standards, which
are not compulsory and therefore maintain their voluntary character, it means
them will never be transformed into regulations and therefore will maintain
complete independence. Your role will be a preferential solution to meet the
basic requirements of safety and health policies and therefore a refutable
presumption of conformity, however, manufacturers who take them into
account when making their products, will benefit from a faster market access.
d) For the certification of a product, conformity to harmonized standards leads to
the possibility of a declaration of conformity by the manufacturer, in the case
not followed these rules, or in the event that they do not exist, the direct
application of the basic requirements of health and safety directives implicate a
certification by a notified body.
e) Following these harmonized standards and national standards are recognized as
temporarily presumption of conformity with the essential requirements of safety
and health policies is ensured through a standing committee composed of
representatives of the member states. This Standing Committee, will attend as
well to the EU Commission for administrations of member states to provide
procedural safeguards designed to challenge the conformity of a product, the
validity of a certificate or the quality of the standard.
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2. Concept
Are those rules adopted by consensus by the Commission which, the design and
manufacture of a product as well as the adjustments are made in ensuring safety
through compliance with safety specifications of the product or team in question . The
fulfillment of a harmonized safety standard specifies give presumption of conformity
because this standard has been agreed by the member countries of the EU.
Definition of the harmonized standard according to Directive 2006/46/EC Article 2-I:
‘harmonized standard’ means a non-binding technical specification adopted by a
standardization body, namely the European Committee for Standardization
(CEN), the European Committee for Electro technical Standardization (CENELEC)
or the European Telecommunications Standards Institute (ETSI), on the basis of
a remit issued by the Commission in accordance with the procedures laid down in
Directive 98/34/EC of the European Parliament and of the Council of 22 June
1998 laying down a procedure for the provision of information in the field of
technical standards and regulations and of rules on Information Society services
(1).

A machinery manufactured in conformity with a
harmonized standard, the reference is published in
the Official Journal of the European Union, is
considered to conform to the essential health and
safety requirements covered by such harmonized
standard.

FIGURE 17. Important information about Directive 2006/42/EC.
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3. Classification of European harmonized standards
TYPE A
HAZARDS
FUNDAMENTAL
STANDARDS

Configurations
and basics
conceps for
machines
TYPE B HAZARDS

SAFETY GROUP
STANDARDS

Hazards B1 (General
safety aspect) +
Hazards B2 (Systems
that affect security)

TYPE C HAZARDS
PARTICULAR
STANDARDS

Safety standards for specific
types of machines

FIGURE 18. Classification of hazards in horizontal and vertical.

a) Horizontal standards relating to the technological, metodological and
terminology related to machine safety and can be applied to any machine or set
of important machines. Inside this category are the rules relating to safety
devices or components that can be widely used in the design of the machines.
Under the rules are the so-called rules of types A and B of detailing later.
b) Vertical standards that are the horizontal complementary rules from the
moment that only particular aspects of safety are include refer to a machine or
set of machines. These standards should be used in conjunction with horizontal
rules.
Inside this category are the so-called standard Type C standards detailed
below.
European standards developed by the Machinery Directive are classified into four
types:
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TYPE A
STANDARDS

•They correspond to the basic or fundamental
standards related to safety. They refer to basic
concepts, principles for design and general
aspects that can be applied to all machines, for
example, the terminology, the rules for the
drafting of safety standards, the principles of
safety integration in design .. .

•Correspond to a set of safety standards which
refer to aspects or safety devices that can be
used broadly in the machines. These rules can
be:

TYPE B
STANDARDS

TYPE C
STANDARDS

•TYPE B1 STANDARDS: They refer to specific
safety aspects of an important set of machines,
for example noise level, safety distance surface
temperatures ...
•TYPE B2 STANDARDS: Related security devices
that can be used in various types of machines,
eg hydraulic, pneumatic, locking devices, two‐
hand controls, security systems, electro, guards
...

•Correspond to a set of standards which refer to
specific security requirements of a machine or
group of machines. They use the principles
contained in the rules of type A and
corresponding rules refer wings of type B. within
such standards are for example: woodworking
machines, machines for cold working metals;
molding machines for plastics and rubber,
agricultural machinery and forestry ...

FIGURE 19. Classification of standards between A, B or C.

A and B standards can be used at machines design in defaulf of C standards.
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• EN ISO 12100‐1
• EN ISO 12100‐2
TYPE A
STANDARDS • EN ISO 14121‐1
• EN ISO 13850
• EN 574
TYPE B
STANDARDS • EN 874
• EN 692
• EN 693
TYPE C
STANDARDS • ISO 10218‐1

FIGURE 20. Classification between standars of different hazards.

4. List of EN standards in type A and B into force
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FIGURE 21. List of Different standards into force between A and B.
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CHAPTER 7. RISK ANALYSIS EN 14121-1

ALL MANUFACTURER SHOULD TO REALIZE AN RISK
EVALUATION TO KNOW WHAT STANDARDS HAVE TO
BE APPLY AND IN WHAT MEASURE

EN ISO 13849‐1
``Parts of control
systems relating
to safety´´

With this
purpose
machine
standards are
going to be
applied
EN ISO 14121‐1
``Risk assessment
of the machine´´

EN ISO 12100‐1
``General design
principles for
machines safety´´

FIGURE 22. Different standards to measure risk.
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START

IDENTIFYING LIMITS
MACHINE (CHAPTER 5
EN ISO 14121)

EVALUATION PROCESS THAT
THE MANUFACTURER MUST
TO DO TO REDUCE RISK

IDENTIFICATION OF
HAZARDS, SITUATIONS
AND HAZARDOUS EVENTS
(CHAPTER 6 EN ISO
14121)

RISK ESTIMATION
(CHAPTER 7 EN ISO
14121)

RISK VALUATION (
CHAPTER 8 EN ISO
14121)

IS THE RISK
ADECUATELY
REDUCED?

END

RISK REDUCTION (
CHAPTER 5 EN ISO
12100‐1)

FIGURE 23. Evaluation process that the manufacturer must to comply to reduce risk.
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1. Machine limits definition. Chapter 5 of the standard
EXTRACTS OF EN ISO 14121-1

The risk assessment begins with the determination of the limits of the machine, taking
into account all stages of the life cycle of the machine. This means that you should
identify the characteristics and performance of the machine or series of machines
included in an integrated process, as well as those of the people involved, the
environment and products, in terms of limits of the machine as described in the
following sections:





Limits of Use
Limitations in space
Limits on time
Other limits (environmental conservation ..)

2. Identifying dangers, situations and danger events. Chapter 6 of the
standard
EXTRACTS OF EN ISO 14121-1

After determination of the limits of the machine, the essential step in any risk
assessment of a machine is the systematic identification of all hazards, hazardous
situations and hazardous events that are reasonably foreseeable, during all phases of
the life cycle the machine, it means:
a) Transport, assembly and installation;
b) Commissioning;
c) Use;
d) Decommissioning, dismantling and removal;
Should also consider all the tasks that can be done during the active life of the
machine:









Adjustment;
Tests / trials;
Learning / programming;
Change process or tools;
Implementation;
All modes of operation;
Feeding the Machine;
Stop the machine;
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Stopping the machine in an emergency;
After restore of a jam;
Restarting after an unscheduled stop;
Search / detection avveria (operator intervention);
Cleaning and maintenance;
Preventive maintenance;
Corrective maintenance.

3. Risk estimation. Chapter 7 of the standard
EXTRACTS OF EN ISO 14121-1

After identification of hazards should perform risk estimation for each dangerous
situation, determining elements of risk. When determining these elements is necessary
to consider the items listed in the paragraph.

3.1 Risk elements
The risk associated with a particular hazard situation depends on the following:
a) Its severity;
b) The probability of occurrence of such damage, which is a function of:




exposure of individuals to the danger;
the occurrence of a hazardous event;
technical and human possibilities to avoid or limit the damage.










3.2 Aspects to consider during the risk estimation
People exposed
Type, frequency and duration of exposure
Relationship between exposure and effects
Human Factors
Suitability of preventive measures
Ability to neutralize or circumvent the preventive measures
Ability to maintain preventive measures
Information for use
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4. Risk assessment. Chapter 8 of the standard
EXTRACTS OF EN ISO 14121-1

After estimating the risk should carry out risk assessment in order to determine it is
necessary to reduce risk, If it is necessary to reduce the risk, then you must select and
apply appropriate preventive measures, by repeating the procedure. As part of this
iterative process, the designer must verify that the application of new preventive
measures, will generate additional hazards or other risks are increased. If new hazards
are created, these will be added to the list of hazards identified and appropriate
preventive measures will be required to run them.

5. Documentation. Chapter 9 of the standard
EXTRACTS OF EN ISO 14121-1

The documentation on the risk assessment should test the procedure to be followed
and the results that have been reached.
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CHAPTER 8. RISK EVALUATION. FUNCTIONAL SAFETY BY
EN 62061 AND EN 13849
Currently industrial applications demand ever more security, it is easy to deduce that
when an application covers all the recommendations and regulations for protection of
breakdowns and security, the probability of breakdowns is reduced drastically justifying
the investment in quality equipment under the strictest standards.
The following standards for evaluate the level of security systems:

EN ISO 954‐1: 03‐1997: Safety related parts of control systems of
machines. ‐ Part 1: General principles for design.

EN ISO 13849‐1:12‐2007: Safety related parts of control systems of
machines. ‐ Part 1: General principles for design.

EN 62061: 10‐2005: Safety of machinery‐Functional safety of electrical
control systems, electronic and programmable electronic safety‐
related.

EN 61508: 2002‐11: Safety of machinery‐Functional safety of electrical
control systems, electronic and programmable electronic safety‐
related.
Part 1: General requirements
Part 2: Requirements electrocos control systems, electronic and
programmable electronic safety‐related
Part 3: Software requirements
Part 4: Terms and Abbreviations
Part 5: Examples to calculate the safety integrity level
Part 6: Principles of application of standards IEC 61508‐2 and IEC
61508‐3
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FIGURE 24. Different standards with the main working information.

The standards that define PL (performance levels) and SIL (safety integrity
levels) covering the systems control safety-related electrical, and produce the same or
similar results, although through different methods. This providing users the option to
choose the most suitable for your application or completeness and each standard
offers comparable that are appropriate for users who are going.
The PL are related to the categories of security system, which first appeared in the '90s
as part of the European standard EN 954-1 that supported the policy of the EU
machinery. It was decided that there should be a standard for the design of safetyrelated components of the control systems. The resulting standard presented a series
of categories that are used to describe the structure of a safety-related circuit.
In terms of safety machinery standards of EN 954-1, Safety of machinery, parts of
control systems relating to safety, the standard that has so far classified security levels,
will be replaced by two standards co-exist for a while. The original standard is valid
until 2010 to allow for a transition period to the new revised version.
In many cases, designers and installers of electronic security systems may choose to
meet the requirements of EN ISO 13849-1 or EN 62061 and fully meet the EC
Machinery Directive. The following image shows the design selection process and how
the two standards are related.
Before these standards can be applied, you must have done a risk assessment of in
accordance with the definitions in EN ISO 14121 to identify potential risks and risk
reduction measures. Best practices require the document and, in many cases,
assessments are drafted to supplement the operating instructions of the equipment in
the technical documentation.
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EN 954:

IEC 61508:

‐> Harmonized under

‐> For manufacturers of
controls / systems

EU machinery
directive

‐> Quantitative
structure‐ oriented.

‐>Estuctura oriented
single
‐>No programmable
electronic
l
Electronic
equipments

Used like
reference

EN ISO 13849‐1:

EN /IEC 62061:

‐> Quantitative and
structure

‐> Harmonized under EU
machinery directive

‐> For manufacturers /
integrators controls

‐> For integrators controls

‐> Predetermined
architectures for
electronics

‐> Quantitative and
oriented to structure
‐> PES Euse IEC 61508

‐> Quality for hydraulic,
pneumatic ...

FIGURE 25. Different standards with the main information.
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Before proceeding we should take into account certain abbreviations that are
commonly used in these rules:

Designated Architecture: Structure of an default SPR / CS.
B10d: Number of switching operations when 10% of the sample fails.
CCF: Common cause failure.
CV: diagnostic coverage
DCavg: Coverage by diagnosis
MTBF: Mean time between failures
MTTFd: Mean time to dangerous failure
PFH: Probability failure per hour
PFHd: Probability of dangerous failure per hour
PL: Reliability level
PLr: Level of reliability required
SIL: Safety Integrity Level
SRP/CS: Safety related parts of control systems of machines

FIGURE 26. Definition about different abreviatures.

We briefly describe below the standard ``EN ISO 13849-1: 2008 - Safety of
machinery: insurance components in control systems'':
This standard is a revision of EN 954-1 and provides safety requirements and
guidelines for the design and integration of safety-related parts of the systems of
control.
Introduced in 1996, EN 954-1 was seen by some as too simple and insufficient
approximation when forcing designers to evaluate the reliability of safety components.
The new standard adds a quantitative to qualitative requirements of the above
standard and includes the possibility of component failure of the security system. As to
EN 954-1, using a risk estimate to determine the level of performance required (PLR).
This is done with a risk graph as shown in the image.
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LOW RISK

P11
A

F11
P21
S11

B
P11
F21

BEGINNING FOR
THE RISK TEST

P21
C
P11
F1
P21
D

S21
P11
F21
P21

E

HIGH RISK

FIGURE 27. Steps to find the performance level required.

Severity of the wound (s):

S1= minor injury
S2= serious injury, including death

Frequency and duration of exposure to danger (F):

F1= infrequent or shortly
F2= often or too long

Possibilities of avoiding danger (P):

P1=possible in certain circumstances
P2= rarely possible

FIGURE 28. Name of the abreviations written at figure 28.
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NEW RICK CHART
BACKGROUND

EXECUTION

The UNE ISO 13 849-1 also uses a risk
chart (see figure above), however, the
consideration of the risk parameters
already do not translate into control
categories as in the UNE 954-1, but in
the called reliability levels (PL).

The corresponding confidence level
(subdivided from PL ``a´´ to PL ``e´´
) reflects the different residual risks,
expressed as the probability of failure per
hour or PDHD serious.

The PL, reliability level, refers to the
ability of the safety-related control
systems for machinery (SRP / CS) to
perform a safety function to achieve the
desired risk reduction, an approach that
includes both quantitative and qualitative.
Individual risk parameters of the new
standard are unchanged with respect to
the previous (injury severity, frequency
and duration of exposure ...)

Therefore, the focus of the new standard
takes into account the residual
probability, ie including reliability
engineering or a combination of
deterministic and probabilistic visions.
PL grades were selected to conform to
safety integrity level (SIL) of UNE IEC
61 508, and may be associated with the
control categories of UNE 954-1,
although the match is not is accurate (as
mentioned above), for example, the
category 1 corresponds (but not exactly)
to PL b, category 2, the PL c, etc..

APPLICATION
Consideration must be given each and every one of the security features of the
machine arising from a risk analysis, for example, emergency stop, interlocking
movable guards, etc.. The product is called PLr the graph consideration of risk (the
letter `` r'' means `` required'').
The PL is a consideration global, and always refers to the chain of sensors
(detection), the logical component (process) and (switch).
TABLE 5. New risk char of new Directive 2006/42/EC

New aspects to have into account.
The result of the combination of deterministic and probabilistic approaches (the
balance to which we referred above) is that for determining the PL must take into
account the following aspects:





Control category (roughly, as mentioned above) contained in the rule, is called
predominantly `` designated architecture´´.
The `` MTTFd´´ (mean time to dangerous failure).
The ``diagnostic coverage ´´ (DC)
The so-called `` Management common cause failures´´ (CCF)
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CATEGORIES

Like in hazard
UNE EN 954‐1

CCF

Depends on the
categories

ASPECTS
TO HAVE
INTO
ACCOUNT

From 2nd
category

MTTFd

From 2nd
category
DC

FIGURE 29. Aspect to have in account to know the risk of an instalation.

There are also measures to address system failures, a prerequisite already present in
the UNE ISO 13849-1. Its origin is the failure of the theory of reliability engineering,
which distinguishes between coincident failures (see MTTFd) and systematic, among
others.
Systematic failures are deterministic causes do not coincide, and can only be removed
by modifications in the design, production, operation sequences or similar factors.
computer Protection of data
A selection of those Protection against Typical
communications
in the UNE ISO influences from the information
measures (control,
environment
13849-2
review of programs
...)

TABLE 6. System failures in an installation.

APPLICATION
Consideration must be given each and every one of the security features of the
machine arising from a risk analysis, such as emergency stop, interlocking movable
guards, etc.. PLr is called the product graph consideration of risk (the letter`` r´´
means required).
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PL is a global consideration, and always refers to the chain of sensors (detection), the
logical component (process) and (switch).

THE LEVEL OF RELIABILITY IN REPLACEMENT OF THE CONTROL CATEGORY
The result of the analysis of 1 to 4 (ie, the analysis of the designated temperature, the
channel MTTFd, DC and CCF) enter a block diagram from which to obtain the level of
reliability achieved.

FIGURE 30. Chat to find the performance level required.

This means that a PL``e´´ requires a structure that corresponds to Category 4, a
channel MTTFd `` high´´ and DC equally ``high´´ (DCavg concept corresponds to
the average coverage of diagnosis).
If, however, the aim is the reduction of risk reaches a PL `` c´´ or ``d´´ may be
selected various design possibilities, eg to a PL `` d´´ a structure according the
category 2, a MTTFd `` high'' and `` half´´ DC. From the category 2 should always be
considered the CCF factor.
Because the boundaries between different PL diagram do not exactly match the
categories, it allows a simpler (the norm is a table instead of a graph).
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In general terms, the UNE ISO 13849-1 adopts a four-phase approximation for the
design of control systems related to security.
1. perform a risk assessment (EN ISO 14121)
2. for identified risks, assign the appropriate security measures for the
performance level (PLr)
3. develop a suitable system architecture for performance level (PL)
4. validate the design to ensure it meets the requirements of the initial risk
assessment
The last step involves the use of the manufacturer's data for the reliability of the
components, including the calculation of the mean time to dangerous failure occurs
(MTTFd) and the ability to diagnose and representing common mode failure of
components.

Late 70's electronic systems were introduced in the world of mechanical engineering.
Initially used only functions unrelated to safety, but at present, many of the security
functions performed by the machine control systems are performed through LSI /
VLSI, ASIC, PLCs, microcontrollers, etc. .
Because it became apparent, was necessary to have a new standard that will covering
all aspects of the modern control system. The result was IEC61508: 1999,
``Functional safety of safety-related programmable electronics / electronics /
electrical´´. This was followed in 2005 by UNE 62061, ``Safety of machineryFunctional safety of safety-related systems, programmable electronics / electronics /
electrical´´. This standard covers complex machinery systems and, as IEC61508,
provides the concept of safety integrity levels or SIL (another way of classifying the
system performance).

We will briefly describe the ``UNE 62061 - Safety of Machinery: Functional
safety of electrical control systems, electronic and programmable:´´
Electronic control systems on machinery safety play an increasing role in ensuring
global security of the machines and used more and more often complex electronic
technology.
UNE 62061 is an industry standard of machinery based on the UNE 61508
(Functional safety of safety-related electrical, electronic and programmable) for

78

companies that have been designing these systems according to standard UNE 61508
experience a relatively easy transition to the new standard.
The UNE 62061 describes both the amount of risk that should be reduced and the
ability of a control system to reduce this risk in terms of safety integrity level (SIL).
There are three SIL employed in the field of machinery, SIL1 being the lowest and the
highest SIL3. Risks of high magnitude can occur in other sectors and in the process
industry and for that reason, the standard UNE 61508 and sector specific standard
processes (UNE 61511) include the SIL4.
To determine a required level of SIL should take into account the consequences and a
number of possible risk. Descriptive factors are:
1. Frequency or endurance. Fr
2. Possibility of the dangerous situation. Pr
3. Possible avoidance. Av

FIGURE 31. Char to find the SIL required.

PROCEDURE:
1. Determine the consequences with severity, Se
2. Determine Frequency Fr, possibility Pr, and Avoidance Av
3. Class CI= Fr+ Pr+ Av
4. Find intersection line between Se and CI, this one says us what is the required SIL.

FIGURE 32. Procedure to find SIL required.
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SILs retain many of the principles of category system but also add a level of detail and
definition that better addresses modern control and security architectures. are used to
determine the functional safety quantifying the probability of occurrence of a fault in a
device while performing its safety function. There are levels for machinery train, SIL3
is the most reliable, and SIL1 the least. Along with assessments in the background,
the SIL also use a combination of technical factors to determine the level or
classification, including the average probability of dangerous failure on demand
(PFHD) and security features required for a process.
It is the work that occurs in the background that distinguishes the SIL. With regard to
functional safety, appropriate management systems should be on your side to ensure
that the right people with the right level of expertise is working on the job in question.
It is also necessary to deal with the specifications of security requirements. These are
used to determine exactly what security requirements must be met. It deals with the
components and the systems with respect to their design, validation and specification
on the project life cycle, while also contemplates any environmental influence, as well
as other factors that may affect the optimal system.
The final addition is the way to address the systems and subsystems, with UNE
standards like IEC 61508 covering complex subsystems such as safety PLCs. The first
subdivision on measures to avoid systematic breakdowns and subsequent action to
control the complex secondary system in the event that a malfunction occurs in the
system. The second one focuses on the reliability of the system, using the probability
of occurrence of dangerous breakdowns per hour (PFHD) as a measure.
The end subdivision deals with architectural constraints. An example would be the
combination of the features of fault tolerance in a secondary system and balance
functions compared with existing diagnoses, with a high tolerance and significant
diagnoses that result in the highest.
There are many other factors to determine the levels of SIL, and the methods of
formal software design, modification and validation techniques, however, still more
highlight the major differences between the categories and SIL. In general, whether
they use a PL, a SIL or a combination of both, the choice should be related to the
complexities of the systems and, for this reason, perhaps could provide guidance on
which method to adopt.
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CHAPTER 9. EN ISO 13859. SECURITY DISTANCES.
UNE ISO 13857:2008 Safety of machinery. Safety distances to prevent
danger zones being reached by the upper limbs and lower limbs.
This document is a standard type B
This International Standard establishes values for safety distances, in an industrial
environment such as public, in order to prevent danger zones being reached by the
machines. Safety distances are appropriate for protective structures. This International
Standard also gives information about the distances to prevent free access of the lower
limbs.
This international standard covers people aged less than 14 years.

1. Safety distances to prevent the access of upper limps. Point 4.2 of the
standard
1.1 Reach upwards
 Figure shows the safety distances to reach upwards.

Right hand = Dangerous area
and high of the dangerous area
Floor = Reference

FIGURE 33. Safety distance reach upwards.
 If the risk in the dangerous area is low, the height of the danger zone, h, must
be equal to or greater than 2500mm.
 If the risk is high danger zone, the height of the danger zone, h, must be equal
to or greater than 2700mm.

1.2 Scope over protective structures
 The figure shows the safety distance to reach over protective structure.
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A = high of the dangerous area
B = high of the protective
structure
C = Safety distance horizontal to
the danger zone

FIGURE 34. Safety distance scope over protective structures.

TABLE 7. Horizontal distance to danger.
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TABLE 8. Height of performance structure

1.3 Scope in all directions with movement limit
For upper limbs accesses table3 is used considering the following conditions:
 This table applies to people over 14 years measuring at least 1.4 m.
 Distances can be used up to 850mm lower (see Table 4) when the obstacle
that restricts the movement has a length of 300mm minimum.

83

TABLE 9. Scope in all directions with movement limit.

1.4 Scope through openings
To access openings upper limb was employed by Table 4, taking into account the
following conditions:
 This table applies to people over 14 years.
 For openings greater than 120mm, Table 3 should be used.
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TABLE 10. Scope through openings.
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CHAPTER 10. STOP FUNCTION
UNE 60204-1 in paragraph 9.2.2 requires each machine incorporates a stop function.
There are three stop categories:



Category 0: stopping by immediate removal of power to the actuators
Category 1: controlled stop maintaining the energy available in the actuators of
the machine to allow the stop. The power supply is not disrupts until the stop
has occurred.
Category 2: controlled stop maintaining the energy available in the actuators


Notes:
o

o

For a Category 1 stop maximum time to produce the disconnection of energies
is recommended that no more than 30 seconds. This type of stop is usually
applied in installations where a stop category 0 would mean a higher risk for
immediate disconnection of energies could generate an accident or breakdown
that could trigger it.
Solutions according to emergency stop category 2 must be applied with great
caution. In fact, solutions of this type are held only with special safety systems
such as a safety PLC or a programmable module.
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CHAPTER 12. COMERCIAL ELEMENTS OF SAFETY
In this chapter we will develop a series of sections which explain the security business
elements that exist in the market.
Its use and is essential for safety tecnic involved in modifications to adapt work
equipment regulations, or to the technician who develops new equipment or
automated systems.
Many of these items are approved and will be precisely these that certify (if you strictly
follow the manufacturer's instructions) that the security system has implemented
certain security category.

1. Safety switches
Safety switches are very important to certify the existence of movable guards in
working position when the production process is in progress.

1.1 Safety switches without locking services.
Safety switches without locking device placed in a cell protection certify that there is in
the working position when starting the production of the machine as it is not placed is
impossible to start the cycle. If during the work cycle occurred opening the machine
will stop. We must take into account when installing this type of switch, the opening
during operation of the team should not be hazardous to the worker, for example, its
installation should be done in such a way that once the opening occurs of protection,
stop mobile elements is sufficiently fast so that the worker does not reach the danger
zone with these elements in motion.
The Rockwell Tongue Interlock Switches allow the head of the switch to rotate,
offering different options on how you can operate the switch and mount it on the
guard. This flexibility offers the best fit for your applications.

FIGURE 35. ROCKWELL safety switches without locking services.
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These are the different models of devices:






440K
440K
440K
440K
440K

Cadet 3
Elf Miniature
MT-GD2
Trojan 5 & 6 Universal
Trojan T15 & T15-GD2

1.2 Non‐contact switches.
They consist of two elements that recognize each other without contact. You can code
and have great difficulty mocked. They are very useful for any type of fencing as its
installation is very simple and has a high tolerance of alignment.
They are used in applications where the rules requires high security category, when
heavy soiling or whether to meet strict hygiene regulations. Also are used in
applications that pose problems for precise guidance of doors, doors that subject to
strong vibration machines and require high boot tolerances.
Rockwell Non-contact Interlock Switches help you to protect personnel and equipment.
At the same time, flexibility and productivity are points that you must also consider as
you design your safety system. For non-contact interlocks, no physical contact (under
normal conditions) takes place between the switch and actuator.

FIGURE 36. ROCKWELL, non contact switch.

These are the different models that Rockwell have:









440N
440N
440N
440N
440N
440N
440N
440N

Ferrogard 1, 2, 20, 21
Ferrogard 3, 4, 5
Ferrogard 6, 9, 10, 13, 14
Ferrogard GD2
Ferrogard GS1, GS2
Magnetically Coded
SensaGuard
Sipha Sensors
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2. Security modules.
Security modules are fundamental within the safety of a team. These security modules
certify proper operation of a security system and adecuate integrated into the security
level for which they are approved.
Is very important for safety circuits in which you install a control module are
independent of team maneuver, so that failures of this do not affect the safety of the
machine.
Is very important for the security level for which the device is approved safety circuits
segur determined by the manufacturer.
There are the following security modules.







For emergency stop control
To control safety switches
To control sensitive mats
Control of sensitive edges
Control system for two-hand or desk bimanual
Optoelectronic systems to control

3. Sensible edges.
Safety sensitive edges are used for the protection of moving parts in the points at
which you can produce crushing, shearing or impact. Widely used in automated
moving parts that can cause entrapment protection such as motorized mobile.
Usually of rubber or neoprene and are variably depending on the manufacturer and the
different models, but are generally as a roe pipe inside which a conductor or
conductors located responsive to the contract, such that when a pressure in any edge
point occurs stop element to which this partner.
The new ROCKWELL sensible edge use a combination of non-conductive rubber and
flexible wire-cored conductive rubber bonded together so they keep bouncing back into
shape even after repeated compressions.
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FIGURE 37.ROCKWELL, sensible edge.

4. Safety mats.
Consist of a number of interconnecting pressure- sensitive safety mats and a
monitoring control unit that provide a system for area detection.
Sensitive mats are electrical switches pressure sensitive area. Through these devices
can detect the presence of unauthorized personnel working in hazardous areas. Keep
in mind that the maximum safety category can get is 3 according to EN 954. It is very
important when designing the implementation of sensitive carpet to protect access to
an area that we consider dangerous, considering the safety distances set out in EN
999, to prevent persons entering the danger zone carpet may come before the full stop
the dangerous movement.
They are usually designed to work under severe conditions, like mechanical, chemical
or thermal.
ROCKWELL safety mats are pressure-sensitive safeguarding products that we designed
to detect the presence of people on the sensing surfaces. These mats have two
conductive hardened steel plates that are held apart by non-conductive compressible
separators. We offer standard configurable and custom mats, each with edge trim
options.

FIGURE 38. ROCKWELL ,safety mat.
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5. Safety lasers scanners.
Are type 3 opto-electronic devices that protect personnel or equipment by detecting
them in its sensing field. Operating on the 'time of flight' principle, the scanners emit
pulses of eye-safe infrared laser light over a 190-degree arc, then receive and process
the light reflected off of intrusions in the sensing field to determine the position and
distance to the object. When an object is detected, the scanners send a stop signal to
the protected machine.

FIGURE 39. ROCKWELL, safety laser scanner..

6. Hand detection safety sensor.
Is a compact safety sensor system which operates based on image processing
technology. The safety sensing function is performed by a single image sensing device
viewing a single two-dimensional image against a passive pattern as the background.
The detection principle is based on an object of a certain resolution blocking the view
of the pattern from the image-sensing device.

FIGURE 40. ROCKWELL, hand detection safety sensor.
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7. Sensitive controls.
The controls sensory or also called deadman used when the operator has to work at
some particular moment in a high risk area. It is used for verification actions,
maintenance and adjustment or setting, during which you have deleted existing
security levels and there is no other device that can ensure the protection of the
operator.
In these cases the operator access to the danger zone with sensitive control that must
be pressed at all times, so that you release, the team that operates in this area of
danger is immediately stopped as if he had made an emergency stop.

FIGURE 41. ROCKWELL, 440J grip enabling switch.
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ANEX I . DIRECTIVE 2006/42/CE
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ANEX II. ELECTRIC SCHEMAS. SAFETY CIRCUITS TYPES
BASED ON ROCKWELL EQUIPMENT APPROVED,
ESTABISHED BY STANDARD EN ISO 13849.

This picture shows the internal schema of a safety mat. Is possible to have all kind of
schemas of most of products at Rockwell webpage and also at Allen-Bradley webpage
too.
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This schema shows the internal schema of a sensible edge.
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This is the last schema that I show and is the internal schema of a laser scanner.
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ANEX III. REFERENCES
Rockwell Automation INK. Web page: http://www.rockwellautomation.com/
Spanish standardization standards web page, (AENOR):
http://www.aenor.es/aenor/normas/buscadornormas/buscadornormas.asp
Spanish security legislation:
http://www.f2i2.net/legislacionseguridadindustrial/Directiva.aspx?Directiva=2006/42/CE
Electrical standardization for electronic schemas:
http://jfcgomez.webs.ull.es/Normalizacion%20IEC.pdf
Personal security at the use of industrial machines ( legislation): http://es.rsonline.com/es/pdf/Schneider.pdf
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