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European foreword
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and the European Free Trade Association.
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Introduction

For manufacturers and users of personal protective equipment (PPE) the following European
Regulation and Directive are important:

— Regulation (EU) 2016/425 of the European Council of 9th March 2016 on personal protective
equipment;

— Directive 89/656/EEC on use of personal protective equipment.

Regulation (EU) 2016/425 indicates that in order to place PPE on the market it shall meet esscial
health and safety requirements, and not necessarily the various relevant EN or EN-'SC standards.
Nevertheless, nearly all PPE meet the essential requirements through standards, as “ar.nonized
standards give presumption of conformity with the requirements of the regulation. This s the reason
why we will spend some time explaining certain standards and what information tt:»v p.~7ide on smart
garments protecting against heat and flame.

The interest in and the use of smart or electronic solutions in professian.l garments increases
exponentially. Individual smart (intelligent) solutions integrated into garments hve a large variety of
functions, e.g. improving protection against various risks, in-built commui.icaion systems etc., but also
drawbacks, e.g. connection cables acting as heat transfer medium, .isks »f a protective system failure
due to damage in a component, data security risks during communica ion, etc. The smart equipment
that employ a variety of physical functions and response ef‘ects integrated into garments allow
reduction of workplace risks. Requirements and test :uetiinds should, as far as possible, be
representative of the risks posed to the user under the foret 2ea’)le conditions.

The reader should be aware that for most PPE intende? fo.r use in a place of work, national and union
legislation towards ensuring the safety of employ :es applies. When one mentions PPE, it is essential
that it meets the requirements of Regulation (EU) 2uv%4/425. Based on the above mentioned regulation
and directive, the national legislations may postulate that if the employer fails to provide suitable PPE
then it may be considered as a criminal <:ffence,'and an employee suffering foreseeable injury may
trigger liability. Conversely, if the emplujeo, after proper training and instructions, fails to wear the
suitable PPE, the employee may also e prosecuted and/or dismissed and if injured or suffering disease
in consequence may lose right to al. or czitain part of the reimbursement for damages.

For non-textile elements containit g active medical devices, radio and electrical operated components,
which might be integrated in .he tinished advanced garments or ensembles of garments that provide
protection against heat una flnme, the relevant Union legislation may apply, notably with Directive
2007/47/EC of the Frrop=an Parliament and of the Council, Directive 2011/65/EU of the European
Parliament and of {" e Ciuncil, Directive 2014/30/EU of the European Parliament and of the Council,
Directive 2014/35/EU of the European Parliament and of the Council and Directive 2014/53/EU of the
European Parlian.ent and of the Council.

The provisic s of other legal acts are also applicable to advanced garments and ensembles of garments
that provide protection against heat and flame, notably Directive 2014/34/EU of the European
Parliaxment and of the Council.

" heinforzaation in this document has been produced to assist users, employers and purchasers (or the
nerson advising the users, employers and/or purchasers) in making the necessary decisions regarding
the selection, use, care and maintenance of protective clothing, for employees exposed to risks related
to heat and flame (e.g. industrial welding, fire-fighting, first response). This information may also be of
interest to manufacturers for designing their products and resellers to identify the products their
clients need.
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This guideline will furthermore be a basis for those who are committed to the development and
conformity assessment of novel PPE for protection from heat and flame, hence including research and
technology organizations (RTOs), notified bodies and other third parties that support activities in
development and conformity assessment. Further groups of stakeholders involved in the life cycle of
smart PPE against heat and flame include textile service providers (leasing and washing) as well as
companies providing the labelling of smart PPE (care instructions).

The purpose of this document is to establish a guidance document for smart garments for protecting
against heat and flames with the goal to evaluate and reduce the safety risks and potential health risks
associated with poorly maintained, contaminated or damaged protective garments with integrated
smart solutions. This selection, use, care and maintenance guidance provides basic answers, criterin
and options for the persons that are selecting or using smart protective garments through thuir life
cycle with respect to the protection they provide, guidance related to heat and flame or a:meazed
protective clothing.

The main topics that an employer needs to consider are highlighted in this document. Ma -y por=graphs
of the document contain bullet-lists as thought provokers and options that may need to be ~onsidered.
A number of flowcharts have been created to help understand the flow of this docum\ nt and these can
be used as a process in the life cycle of smart garments for protection against heat ind flame from
selection to disposal. These flowchart(s) may need to be reiterated a number of t. mes to come to the
optimum solution or to ensure continued adequate protection. The Annaxes A toid include additional
details that would make the main body too complicated to read, but are ne -essary to describe hazards
and risks, the value of the test methods for the end user, etc.

Annex A gives details of the current European Standards relating .o clothing designed to provide
protection from heat and flame, smart textiles and solutions<thai ma- be integrated into the garments.
In the areas where European Standards are not yet availahle, for example, testing smart systems in
harsh environments, some other documents are listed for »=fei ~nce.

Compatibility with other items of PPE that protect against “e4t and flames and integrate smart features
should be considered. Simultaneously, other risks in the related jobs, e.g. exposure to UV radiation,
pollutants, mechanical impact, etc., should also b~ ta.-en ito account.

Selection of smart garments for protection ~g21.7 heat and flames should be based on your own risk
assessment and should not be copied from ¢ t'ier procurement documents.
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1 Scope

The purpose of this document is to assist employers (or the person who advises the employer such as
suppliers of PPE or services, inspection, insurance companies, etc.) in taking the necessary decisions
regarding the selection, use, care and maintenance (SUCAM) of advanced garments and ensembles of
garments that provide protection against heat and flame, with integrated smart textiles and smart non-
textile elements for enhanced health, safety and survival capabilities that are compliant with the
European legislation.

This document supports developers and manufacturers in designing and producing garments witi
smart textiles and smart non-textile elements that will meet the user’s needs during the whole lite ax cle
of the garment and comply with standard requirements set for protective clothing or:usc. care and
maintenance up to and including the disposal of the protective gear.

This document is not exhaustive in addressing all the safety concerns associccea wit . the use of
compliant protective equipment for protection against heat and flames and other related 11sks.

It is essential not to construe this document as addressing all the safety concerns if any, associated with
the use of this document by testing or repair facilities. It is the resporsibuit’ of the persons and
organizations that use this document and any other standards or technica' rep ~rt related to PPE:

— to conduct a risk assessment at the workplace;
— to select the protective clothing and other PPE, includii.7 tiose with smart (intelligent) features,

and to verify that the manufacturer has indicated the selec. 'd PPE to be suitable for the identified
risks at the workplace;

— as well as to ensure that these provide a holisti< p1 ~tection, only when the compatibility has been
assessed including understanding the workp acerand the work environment to determine the
properties of protective clothing against heat ana ilames to establish health and safety practices;

— to verify that the manufacturer has provicad information for risk assessment of the potential risks
that may occur due to the smart finiwc''gent) features in the intended working environment, and
that the manufacturer has sugg:sie¢ measurements to compensate such new risks, whilst the
employer has to ensure that the e nieasurements are brought to action;

— and to determine the 2y 'icatility of regulatory limitations prior to using this document for any
designing, manufactvri. 4, a'1d testing.

This document is meanc for all end users that are using smart garments for protection against heat and
flame. It contains inf¢ -mation that can also be useful to other people, such as manufacturers, designers,

service provid<i- and elucators who may be confronted with smart garments used to protect against
heat and fiamc risks although it will focus on the first four in the list below:

— petrochelvical and chemical industry;
— ~wela. rs and foundries;

— utilities (electrical, gas, water);
— firefighters and emergency response;
— sports (motor sports, boating, etc.);

— security forces (military, police and private).
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