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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY IN ELECTROHEATING INSTALLATIONS -
Part 12: Particular requirements for infrared electroheating installations

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and~electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (herea to as “IEC

2) The formal deC|S|ons or agreements of IEC on technlcal matters expess

3) IEC Publications have the form of recommendations for infernatio S s accepted by IEC National
Committees in that sense. While all reasonable efforts_are\made to ens e technical content of IEC

4) In order to promote international uniformity i i dertake to apply IEC Publications
transparently to the maximum extent possible in [ egional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any i . Independent certlflcatlon bodles prowde conformity
assessment services and,
6) All users should ensure tha

7) No liability shall atta
members of its te
other damage of an

expenses arising ot
Publications.
8) Attention is dra

9) Attentig

Industrial electroheatjrig and electromagnetic processing.

The text of this standard is based on the following documents:

FDIS Report on voting
27/894/FDIS 27/905/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 60519 series, published under the general title Safety in
electroheating installations, can be found on the IEC website.
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The clauses of parts of the IEC 60519 series (hereinafter called Particular requirements)
supplement or modify the corresponding clauses of IEC 60519-1:2010 (General requirements
hereinafter called Part 1).

This part of IEC 60519 is to be read in conjunction with Part 1. It supplements or modifies the
corresponding clauses of Part 1. Where the text indicates an "addition" to or a "replacement" of
the relevant provision of Part 1, these changes are made to the relevant text of Part 1. Where
no change is necessary, the words "This clause of Part 1 is applicable" are used. When a
particular subclause of Part 1 is not mentioned in this part, that subclause applies as far as is
reasonable.

Additional specific provisions to those in Part 1, given as individual clauses or subclauses, are
numbered starting from 101.

NOTE The following numbering system is used:
— subclauses, tables and figures that are numbered starting from 101 are additiona

— unless notes are in a new subclause or involve notes in Part 1, they are
those in a replaced clause or subclause;

— additional annexes are lettered AA, BB, etc.

stability date indicated on the IEC web site under "http:/
the specific publication. At this date, the publicati ill

* reconfirmed,
* withdrawn,
* replaced by a revised edition, or
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INTRODUCTION

The scope of this standard covers very different types and designs of infrared equipment used
for many different purposes by the industry. This standard is intended to cover all industrial
infrared equipment types, with some few exceptions described in Clause 1.

As many different types of electroheating equipment emit infrared radiation of hazardous
levels, the scope of this Part 12 of the IEC 60519 series addresses these infrared radiation
aspects for other parts of the series as well. Especially and with reference to IEC 60519-2:2006
[3]1 it has been agreed in TC 27 that this standard covers all kinds of infrared emission
hazards of industrial electroheating installations.

The discussion of infrared radiation has become quite detailed in this_standard, as for the

cost effective measurement methods.

Provisions of this standard relating to hazards by infrared emissjon f Juipment as such
and from hot workloads can be used as a complement E 5 :2006/ since such
aspects are not dealt with in that standard.

This standard provides guidance on the assessm
infrared radiation emitted to accessible locations b

to follow guid@
— EN 14255-2:2 i

— EN 12198 serje

standard
standard.

— Figures illustrating the classes defined in IEC 62471:2006 are included to provide a more
understandable and useful standard (IEC 62471:2006 provides data only in the tables).

— Relevant documents of American National Standard Institute / Illuminating Engineering
Society of North America, the ANSI/IESNA RP 27 series [12 — 14], are based on the
ICNIRP recommendations [1, 2] as well. They provide no extra material with regard to this
standard and its references.

A new infrared warning sign shown in Annex GG has been defined in liaison with IEC/SC 3C.

1 Numbers in square brackets refer to the Bibliography. Documents
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SAFETY IN ELECTROHEATING INSTALLATIONS -

Part 12: Particular requirements for infrared electroheating installations

1 Scope and object

This clause of Part 1 is replaced by the following.

Replacement:

This part of IEC 60519 specifies safety requirements for industrial’ele eating equipment
and installations in which infrared radiation, usually generated\by\infrared emitters, is
significantly dominating over heat convection or heat conductia ergy transfer
to the material to be treated. A further limitation of the scope.ist i emitters have
a maximum spectral emission at longer wavelengths than(78 ir or\vacuum, and are
emitting wideband continuous spectra such as by thermz pressure arcs.

IEC 60519-1:2010 defines infrared as radiation
400 THz and 300 GHz. This correspond

v range between about
between 780 nm and 1 mm

emitters may extend beyond 780 nm or
and emission at wavelengths longer than

— infrared heating~equipment with a nominal combined electrical power of the infrared
emitters of less than 250 W;

— handheld infrared equipment.
Industrial infrared electroheating equipment under the scope of this standard typically uses the
Joule effect for the conversion of electric energy into infrared radiation by one or several

sources. Radiation is then emitted from one or several elements onto the material to be
treated. Such infrared heating elements are in particular:

— thermal infrared emitters in the form of tubular, plate-like or otherwise shaped ceramics
with a resistive element inside;
— infrared quartz glass tube or halogen lamp emitters with a hot filament as a source;

— non insulated elements made from moTIMbdenum disilicide, silicon carbide, graphite, iron-
chromium-aluminium alloys like Kanthal ™ or comparable materials;

— wide-spectrum arc lamps.
Documents
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2 Normative references

This clause of Part 1 is applicable except as follows.

Additions:

IEC 60519-1:2010, Safety in electroheating installations — Part 1: General requirements
IEC 62471:2006, Photobiological safety of lamps and lamp systems

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and
risk reduction

ISO 13577-1, Industrial furnaces and associated processing equip
General requirements

ISO 14159, Safety of machinery — Hygiene requirements for the o

3 Terms and definitions
This clause of Part 1 is applicable except as foll
Additions:

3.101
infrared radiation
optical radiation for which

Note 1 to entry: The infrared rad
IR-A 780 nm to 1 40 m,

IR-B 1400 nm to 3 00@ n

Note 2 to entry: EC 60050-841:2004, the following terms are defined:

841-24-04 — shortwave infrared radiation or near infrared radiation (780 nm to 2 um);
841-24-03 — mediumwave infrared radiation  or medium infrared radiation (2 um to 4 pum);
841-24-02 — longwave infrared radiation or far infrared radiation (4 um to 1 mm).

These terms are not used in this standard.

[SOURCE: IEC 62471:2006, 3.14, modified — Note 1 has been modified and Note 2 added]

3.102

infrared heating

heating consisting in absorption of thermal and optical radiation, mostly infrared radiation,
emitted by especially constructed equipment

[SOURCE: IEC 60050-841:2004, 841-24-05, modified — the definition has been editorially
improved]
Documents
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3.103

infrared installation

infrared electroheating installation

electroheating installation, where processing of the workload is achieved by infrared heating

[SOURCE: IEC 60050-841:2004, 841-24-09, modified — the synonym has been added; the
definition has been shortened]

3.104
infrared emitter
component from which infrared radiation is emitted

Note 1 to entry: This component is usually replaceable.

3.105

infrared source
part of the infrared emitter, where electric energy is converted b
radiation

3.106

filament
conductive wire or thread of an infrared emitter, in
by the Joule effect

3.107
infrared ceramic heater

3.109
infrared plate emitter
infrared emitter in which two of the basic dimensions are dominant

Note 1 to entry: The emitter can include reflecting means and may be flat or curved.

[SOURCE: IEC 60050-841:2004, 841-24-25, modified — the definition has been shortened;
Note 1 has been added]

3.110
infrared quartz emitter
infrared emitter in which the source is inside a quartz glass envelope

Note 1 to entry: Glass envelopes made from hard glasses like VycorT'VI are included.

[SOURCE: IEC 60050-841:2004, 841-24-26, modified — the definition has been shortened;
Note 1 has been added] Documents
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3.111

halogen lamp emitter

infrared emitter with a tungsten filament placed inside a gas tight glass envelope with halogen,
containing atmosphere where the halogen actively transports tungsten from the glass wall to
the tungsten filament

Note 1 to entry: Halogen lamp emitters are typically infrared quartz emitters.

[SOURCE: IEC 60050-841:2004, 841-24-22, modified — the definition has been clarified; Note 1
has been added]

3.112
infrared reflector
passive, non transmitting component which reflects and directs infrared radi

Note 1 to entry: The reflector can be part of an infrared emitter and can reflect spé

3.113
infrared refractor
passive, transmitting component that focuses and directs i

Note 1 to entry: The refractor can be part of an infrared emitter

3.114
infrared wavelength converter

3.115
infrared modul
component housi .

Note 1 to entry: The

infrared

3.117
protection shield
shield used for the radiation protection of people or equipment

3.118

filter

partially transparent, partially absorbing or reflecting component, designed to reduce
transmission at selected wavelength

3.119

infrared barrier

physical barrier, which limits access to areas of potentially hazardous irradiation, and can only
be removed with the aid of a tool

3.120
infrared enclosure
structure intended to confine the infrared radiation to a defined region Documents
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EXAMPLE Closed treatment chamber, infrared shield, infrared reflector.

Note 1 to entry: Infrared barriers mounted outside the infrared enclosure are not considered as part of it.

3.121
rated temperature
maximum surface temperature of the infrared filament or infrared emitter at rated voltage

Note 1 to entry: This temperature is used for the determination of the spectral emission of thermal infrared
emitters.

Note 2 to entry: The temperature applies under conditions of normal operation.
4 Classification of electroheating equipment

This clause of Part 1 is applicable.

5 General requirements
This clause of Part 1 is applicable except as follows.

5.1.5

Addition:

Bare conductors shall be placed in such a that y.cannotcome into contact with persons,
ormal operating conditions or single

comply with the requireme voltage (SELV) supplied in accordance
with IEC 60364-4-41.

Bare conductors may be { ared emitters in hot environments, or they may be
the infrared sou sy

5.21

Addition:

In case ©f pa N equipment inside a vacuum, the voltage applied to all such parts
subjected ic pressure shall be chosen in such a way that no flashover or

In most cases this limits the voltage difference inside the vacuum to about 80 V.

5.2.5

Addition:

Precautions shall be taken to ensure that the workload or auxiliary equipment for example
handling, transport and charging devices do not constitute a source of damage to the infrared
emitters or modules. Special care is needed to avoid damage to infrared quartz emitters and
halogen lamp emitters.

Additional subclauses:

5.3.101 If the filament material or the infrared source has a substantially higher specific
electric resistivity at rated temperature than at ambient — exceeding 130 % of ambient
resistivity at rated temperature — this inrush current effect shall be taken inte ac iments

Document Sharing Hub

Full document details: IEC 60519-12 2013


http://avadocuments2026.com/doc/iec-60519-12-2013
http://avadocuments2026.com/doc/iec-60519-12-2013

-12 - 60519-12 © IEC:2013

design and specification of conductors and other associated components as fuses as well as
with regard to voltage fluctuations and flicker.

The exact value of the inrush current and its duration depend inter alia on the material, the
electric impedance of the complete feeding circuit, the temperature of the source or filament in
the cold state, and the equilibrium temperature of the filaments at applied voltage.

This effect is very pronounced with filaments made from refractory metals such as tungsten.

5.5.101 Hazards from infrared radiation

Infrared equipment and installations shall be so designed and constructed that emission of

IEC 62471:2006). It shall be taken into account,
regulations.

The following conditions can lead to hazardous exposure:

— Emission of radiation through the entrance
equipment;

open and the equipment, the wo
advance;

— Emission of radiation by a very hot

— Emission of radiatio
commissioning;

— If infrared emitters

— If infrared rers or refractors ‘or reflective walls inside the infrared installation cause
zones of intense/irradiation ‘eutside th

Different pha
emission

5.5.102 Procedure for reducing risk from infrared radiation

If the equipment can“cause hazardous emission of infrared radiation during some stages of its
life cycle, the procedure given in Table 101 shall be used for risk assessment and risk
reduction.

Some steps of the procedure for assessing and reducing radiation exposure of persons from
the equipment through technical means depend on the product being a unique installation
made to order or being manufactured repetitively. Repetitively manufactured equipment and
made to order equipment usually vary in the design process. Manufacturers and users usually
agree jointly on the design only in the design process for made to order equipment. Therefore,
in this case responsibility for design decisions can be shared between the manufacturer and
user.
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Table 101 — Procedure for assessment and reduction
of radiation exposure through design

Made to purpose industrial equipment Repetitively manufactured industrial equipment

This is an individual process, to be undertaken for
each installation individually.

This process is type testing and done once and
before placing the product on the market.

The process takes place during the design,
construction and commissioning phases of the
product.

The procedure shall be repeated, if design changes
can affect the emission of infrared radiation from
the product.

a) Specify the design target of risk groups according
to intended purpose, environment, and national
regulations for all phases of the life cycle. The
manufacturer can involve the user during this
process.

Specify the design target of risk groups according
to intended purpose, environment, and national
regulations for all phases of the life cycle.

Annex AA shall be used if ng nati
apply for the definition of

al regulations

Annex AA shall be used if no national regulations
apply for the definition of design targets.

b) Characterize all infrared emission caused by the equipment, direct and indirect for all sta s}f\oygration,
considering

— the number of sources;
— the geometry of the emitters for example point source, tub

— the emitted spectrum of the emitters — which dep
surfaces as well as on the conditions during normal

— the surface area of emitting sources or surface
operation conditions;

— the direction of emission of all emitting surfa ;
— the temporal reaction of the sources,

c) Define intended directions of irradiation, i nS|ty\of\ intm directions of irradiation, intensity of
intended irradiation and access to the ifradiated irradiation and access to the irradiated

area. rea forthe equipment.

The point of use and p
other equipment or processes
from the user, if pos{éLQIe.

irradiation ca

d) Review available materials shields, protection shields, infrared barriers, enclosures or filters.
The materi Il be able to’withstandall j
ing the

vironmental conditions and the effects of all conditions of

purposé of the equipment and for expected failure modes.
e) The manufactuper shalNinvolye th
making the ngcess design isi
decisions shal be‘based o .
f) Either proceed.to ste h)\&cha}ulate emission and exposure of the equipment according to Annex CC and
compare\the res with the\specified levels set in step a).
g) If Icu% ults show, discrepancy with the specified levels as set in step a), make changes in the
desig repeating s e) and f).

h) Manufacture
site.

The manufacturer makes design decisions. They
shall be based on Annex DD.

d install the equipment at the user’s | Manufacture the equipment.

Measure in accordance with Annex BB in the
Measure in accordance with Annex BB in the following cases:

following cases:

— no calculation
undertaken;

— no calculation
undertaken;

regarding step f) has been

regarding step f) has been

— calculations regarding step f) or the design

— calculations regarding step f) or the design
need verification.

need verification.

If the measured results show discrepancy with the

specified levels set in step a), decide on necessary
measures: design improvements, shields, barriers,
or organisational means.

If agreed on, make changes in the design and
repeat steps e), h) and i).

If measured results show discrepancy with the
specified levels set in a), make changes in the
design and repeat steps e), h) and i).

Prepare the documentation and instructions for commissioning and maintenance, list the necessary

organisational means.
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If emission occurs by intent only during commissioning or maintenance phase and
organisational means are sufficient to prevent harm, the procedure given in Table 101 is not
necessary, but classification and documentation shall follow this standard.

5.5.103 Filtering of radiation
No exclusive reduction or exclusive filtering of visible radiation shall be done.

NOTE Reducing the visual stimulus of radiation increases risk to persons, as is argued in ICNIRP Guidelines 1997

11

5.5.104 Visible and ultraviolet radiation

emission of
and that the

Infrared equipment and installations shall be so designed and constructed(that an

ultraviolet ranges.

6 Isolation and switching

Addition:

6.101 Leakage current

Protective measures s
hazards due to IQE '
shall be taken to en €

NOTE A source of I€
as glass become

8 Protection against electric shock

This clause of Part 1 is applicable.

9 Equipotential bonding

This clause of Part 1 is applicable.

10 Control circuits and control functions

This clause of Part 1 is applicable except as follows.
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10.3.5 Emergency operations

Addition:

Temperature-limiting safety devices shall be provided if fault conditions are likely to cause
hazards due to failure of the temperature controller. These devices shall be both functionally
and electrically independent.

In the case of both electronic power controllers and circuit-breakers, as well as in the case of
electromagnetically operated contactors with a high operation frequency, the infrared emitters
or equipment shall be cut off via a separate safety switch.

11 Protection against thermal influences

This clause of Part 1 is applicable except as follows.

Additional subclauses:

11.102 Infrared electroheating equiprien

safe temper

— if no sufficien
separate instant
that can ignite

ent is installed, thermal insulating shields shall
er heat sources from those parts of the equipment,
damaged by the residual heat stored in the workload or

the equipmentye ing the cooling abilities of the equipment, thermal insulating shields
i y the workload or other heat sources from those parts of the

NOTE 1 Residual heat stored in the equipment can be released over a long period after switching off.

NOTE 2 Surfaces can increase in temperature after switch off due to the release of stored heat.

11.104 In order to ensure the necessary degree of safety in the case of a fault condition in the
temperature control circuit, appropriate safety devices and safety measures specified in
Table 102 shall be applied.
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Table 102 — Thermal safety

Class Protection objective Extent of protection Safety device Safety measures

Attended operation with
non-hazardous

Infrared electroheating workload only
0 equipment and - -

environment thereof

Overheating precluded
by constructional
measures

In the case of a fault no
danger caused by
electroheating
equipment

thermal cut-out,
temperature protectors,
or comparable

pre-selected
temperature controll

e
or comparable (\

Infrared electroheating
1 equipment and
environment thereof

Depending on
tilization and site of

In the case of a fault no
danger caused by
electroheating
equipment or workload

Infrared electroheating
2 equipment,
environment thereof
and workload

at reasonably limited intervals.

Safety classes applicable for the electroheating equi
operating instruction; for example, thermal class

12 Protection against other hazard
This clause of Part 1 is replaced as follo
12.101 General

In addition to potential
field and radiati@s ¢ or 11, the following hazards shall be considered
and be addressed :

intenance manuals:

|
(]
=
«Q
o
>
o
3,
(]
%]
o
—
>
®

— eruption orsudden expansion of the workload

— leakage of waterar other conducting liquids,
— vibration, infra- and ultrasound,
— acoustic noise and interference of noise with acoustic (warning) signals,

— emission, production, use of hazardous substances (e.g. noxious gases, liquids, dusts,
mists, vapour),

— mechanical shocks, tilting, drawing in, crushing, shearing, entanglement,
— ejection of parts, ejection of hot workload.
Use shall be made of the full catalogue of hazards given in ISO 12100:2010, Annex B and the

approach of ISO 12100:2010 for safety of machinery in general and of ISO 13577-1 for safety
of industrial electroheating equipment.

Other hazards, e.g. lightning, earthquake, tsunami, flooding, may be considered when agreed
between the manufacturer and the user.
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12.102 Combination of equipment

If equipment is intended to be used in combination with other equipment, any hazard due to the
combination shall be considered. Instructions shall be provided for the operation of the
equipment in combination.

12.103 Food processing equipment

If the equipment is intended for the processing of food or feed, cosmetics, medical products, or
other products which are intended to be consumed or to come into contact with the human
body, the following hazards shall be considered and be addressed in the operating and
maintenance manuals:

— contact between the equipment and the workload,

— contamination of the workload by the equipment (especially with
substances),

— food hygiene,

— possible reaction between material of the equipmen
substances,

glass splinters from a
emitters having a glas

13 Marking, IQ' i

13.1.1
Addition:

aa) rated temperature of the infrared emitter(s);

bb) name or trademark of the supplier or manufacturer of the infrared emitter(s), type
reference, rated voltage and rated power of the infrared emitter;

cc) classification and type of emitted radiation;
dd) degree of protection against moisture where applicable — see IEC 60529.

13.2 Warning marking
Addition:

Areas outside the installation where the operating staff could be exposed to radiation of class 2
or higher (see Annex AA) shall be appropriately marked.

Additional barriers to prevent accidental access shall be marked with appropriate warning

signs. Documents
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The warning marking on the installation or on barriers relating to infrared hazards shall be in
accordance with Annex GG.

When reference is made to national regulations instead of the classification of this standard or
IEC 62471:2006, this shall be marked respectively and the protective measures shall be taken
as specified.

13.4 Technical documentation

Addition:

The information for use shall include:

— all necessary information on radiation emission and classification and

Individual infrared emitters and spare i
following:

— name of the manufactur
— type reference;
— rated voltage and ra
— rated temper

If it is impossible to p
packaging.

This clause of Part 1 is applicable, except as follows.
Additional subclauses:

14.1.101 The manufacturer shall indicate the skill level deemed necessary to undertake safely
the different processes during commissioning, inspection, operation and maintenance.

14.3.101 The manufacturer shall indicate if the equipment can operate unattended, or shall
specify the skill level of the operating staff necessary to operate the equipment safely.

14.4.101 The manufacturer shall indicate the skill level of the operating staff which replaces
infrared quartz emitters, halogen lamp emitters and other infrared emitters being exceptionable
brittle or using glass envelopes. He shall indicate necessary personal protective measures
preventing or reducing danger from glass splinters during replacement work.
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Annex A
(normative)

Protection against electric shock —

special measures

Annex A of Part 1 is not applicable.

@C@
S
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Annex AA
(normative)

Classification of infrared exposure

AA.1 General

Table AA.1 summarises the classification of risk groups used throughout this standard. This
scheme is in accordance with ICNIRP Guidelines 1997 [1]. If requirements of national
regulations exceed the limitations of this standard, they shall be instead. The
classification depends on the highest single risk, summarised over g ions and all
emission bands for one location.

NOTE Separated locations, like separate doors of the equipment can have dif

Table AA.1 — Classification of infrared
equipment by emission of r

Class Highest risk group

nformation and instruction of
e operating staff
risk free
0 - -
low risk group / 1 T

information on dangers of

1 medium risk group / 2 protective n be radiation, risks and secondary
neede effect of radiation
\\) information on dangers of

radiation, risks and secondary
effect of radiation

2 above medium fisk gr N;

instruction can be mandatory

Table AA.2 — Exposure limits in the infrared, irradiance based values

Exposure Limitin Exposure limit in
Hazard name Formula Wavelength range pos g terms of constant
duration aperture irradiance
. _ . 780 nm — 3 000 nm, o 075 2
Eye infrared Eg = ZEl AL or visible, IRA, IR-B | <1000s 1,4 rad / 80 18 OOO/t W m
780 nm — 3 000 nm,
Eye infrared Eg = ZEl A > 1000 s 1,4rad/80° 100 W m-2
or IR-A and IR-B
) _ 380 nm — 3 000 nm, R
Skin thermal E,=YE,-AZ o visible, IRA, IR-B <10s 2n rad 20 000/t0'75 Jm?

NOTE The exposure limit for the skin thermal hazard is a dose and not a power, thus it is stated in Joules (J) per
area.

Full document details: IEC 60519-12 2013
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where
E(/I) is the spectral irradiance;

A is the wavelength;

t is the exposure time;

E,R(/l) is the integrated irradiance from the IR-A and IR-B (780 nm to 3 000 nm) of the light
source;

EH(A) is the integrated irradiance from the visible, IR-A and IR-B (380 nm to 3 000 nm) of the
light source.

Table AA.3 — Exposure limits in the infrared, radiance based values

Wave- TR
Hazard Exposure L posure it in terms
Formula length Rt Limiting aperture R
name duration of constant irradiance
range

Retinal

380 nm — g
thermal Lg=3L,-R(2)-a2 | T5000 | <0255 0,0017 14 \S\O\'QQWW'"Z
Retinal 380 nm —
thermal In =21, R(2)a2 | 400 | 025105 0’“@%"& 50¥0/C't0’25) wm®

N

Retinal
thermal,
weak Lp=ZXL, - R(ﬂ,)~A/1 780 nm —

eak 1 400 nm >10 ,011 ra 6000/an'2
visua
stimulus O

N/

to)lEC 62471:2006;

where

R(g) is the burn hazard weighting functi

N
L(2) s the spectral irradianc

Le(2) is the integrated’s [ i ighted by R(1);
s (l) is the inte IR-A (78 400 nm) irradiance for any source of infrared
R radiation)\where‘a weak.vistial stimulus is inadequate to activate the aversion
response.

This standard does not a xelusive filtering or reducing of the emission of visual light
due to the stfong.ri ed with it. As nearly all sources covered by the scope of this
standard wi 3 al stimulus in connection with infrared radiation, the following
mentioning © ation without a strong visual stimulus is only for reference and for

As stated in ICNIRP_Guidelines 1997 [1] for all currently known arc and incandescent sources,
the contribution made by the IR-C spectral region is usually of no practical concern from a
health hazard standpoint. However, there can be situations where substantial IR-C exposure is
present and can contribute significantly to heat stress of the operating staff. Because heat
stress also depends upon other environmental factors such as air movement, temperature and
humidity, as well as the emitting thermal load, IR-C cannot be evaluated as an isolated factor.
Heat stress shall be evaluated using appropriate guidelines that consider all contributing
factors — refer to the ICNIRP Statement 2006 [2] for details.

AA.2.2 Exempt group

Any equipment that does not pose any photobiological hazard in the infrared is classified in the
Exempt Group. This requirement is met by any infrared equipment that does

— not pose a retinal thermal hazard within 10 s.
— not pose an infrared radiation hazard for the eye within 1 000 s, or
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— infrared radiation without a strong visual stimulus (i.e., less than 10 cd-m2) and does not
pose an IR-A retinal hazard within 1 000 s.

AA.2.3 Risk group 1 (low risk)

Any equipment that does not pose a hazard due to normal behavioural limitations on exposure
is classified in the Low risk group. This requirement is met by any infrared equipment that
exceeds the limits for the Exempt group but that does

— not pose a retinal thermal hazard within 10 s,

— not pose an infrared radiation hazard for the eye within 100 s,

— emit infrared radiation without a strong visual stimulus (i.e., less than 10 cd-m-2) and does
not pose an IR-A retinal hazard, within 100 s.

AA.2.4 Risk group 2 (Moderate risk)

Any equipment, that does not pose a hazard due to the aversio
sources or due to thermal discomfort is classified in the Moderat

does

— not pose a retinal thermal hazard within 0,25 s (avgrsion
— not pose an infrared radiation hazard for the e

Any equipment that can pqose a haz entary or brief exposure, or which
exceeds the limits for Ris L in Risk group 3 (High risk).

For the definitio i$ C rareéd pulsed sources covered by the scope of this
standard, 6.2 of IE

AA.3 Classification

The classification of equipment depends on

— the intended use of the equipment;

— the accessibility of the equipment by the operating staff;

— the time and intervals, the operating staff is expected to spend in exposed areas during
operation.

Figure AA.1 illustrates the exposure limits from Table AA.2 and the risk groups for the hazards
of burning of the skin and burning of the cornea caused by exposure to high irradiation.

Figure AA.2 illustrates the exposure limits from Table AA.3 and the risk groups for the hazard
of retinal burn caused by exposure to high radiation with visual stimulus.
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Figure AA.2 — Risk groups and exposure limits (see Table AA.3)
depending on time of exposure and radiance Documents
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Annex BB
(normative)

Measurement procedure

BB.1 General

The measurement of optical radiation for the purpose of computing photobiological radiation
values poses significant challenges. Spectral irradiance or radiance measurements using a
monochromator or spectrometer are difficult to make in the infrared due toatack of simple or
cost effective equipment made for industrial applications.

weighting function to consider. If the cumbersome measure
and application of weight functions is not undertaken, eithe
function may be used over the complete wavelength range
Annex EE may be used. This measurement method

of the weight
ement method of

aximu

i easu

BB.2 Measurement

The accurate me
the operation of sour

To maintain stable output during the measurement process and provide reproducible results,
the equipment shathbé seasoned for an appropriate period of time. During the initial period of
operation the output characteristic will change as equipment components oxidise, age, or come
otherwise to a state of near equilibrium. If measurements are taken with unseasoned
equipment the variations within the measurement period and between measurements could be
significant.

The necessary ageing period depends on the specific equipment and the environment. It varies
with different types of equipment and it is usually impossible to reach sufficient ageing for
assessment during commissioning. In this case measurement shall be done again at a later
stage of equipment lifetime.

Careful checks shall ensure that other sources of radiation like nearby ovens, hot workload, hot
shields, or reflections do not add significantly to the measurement results.

NOTE Visually black surfaces can be reflective to infrared radiation.
The infrared equipment shall be operated under conditions that generate th i
o p gererste epiflents

radiation emission from the equipment within normal operating concitioris;
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