°
w SLOVENSKI STANDARD

oSIST prEN IEC 62471-6:2021
0l1l-oktober-2021

FotobioloSka varnost ultravijoli¢nih sijalk

Photobiological Safety of Ultraviolet Lamp Products

Sécurité photobiologique-des appareils a-lampes-ultrayiolettes

Ta slovenski standard je istoveten z: prEN IEC 62471-6:2021

ICS:
29.140.01 Zarnice na splo3no Lamps in general
oSIST prEN IEC 62471-6:2021 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



oSIST prEN IEC 62471-6:2021

iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN IEC 62471-6:2021
https//standards.iteh.ai/catalog/standards/sist/278fbddc-7226-453d-a1 68-

e10ce6236¢cdb/osist-pren-iec-62471-6-2021



76/680/CDV

COMMITTEE DRAFT FOR VOTE (CDV)
PROJECT NUMBER:
IEC 62471-6 ED1

DATE OF CIRCULATION: CLOSING DATE FOR VOTING:
2021-07-09 2021-10-01

SUPERSEDES DOCUMENTS:
76/652/CD, 76/659A/CC

IEC TC 76 : OPTICAL RADIATION SAFETY AND LASER EQUIPMENT

SECRETARIAT: SECRETARY:

United States of America Mr William Ertle

OF INTEREST TO THE FOLLOWING COMMITTEES: PROPOSED HORIZONTAL STANDARD:
TC 34,SC 62D O

Other TC/SCs are requested to indicate their interest, if
any, in this CDV to the secretary.

FUNCTIONS CONCERNED:

O EMC [T ENVIRONMENT [ QuALITY ASSURANCE X SaFeTY

Iardssteti)

X SuBMITTED FOR CENELEC PARALLEL VOTING [CTNOTsUBMITTED FOR CENELEC PARALLEL VOTING

Attention IEC-CENELEC parallel voting T
1
The attention of IEC National Committees? menibers;of

CENELEQC, is drawn to the fact that this Committee Draft
for Vote (CDV) is submitted for parallel voting.

The CENELEC members are invited to vote through the
CENELEC online voting system.

This document is still under study and subject to change. It should not be used for reference purposes.

Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of
which they are aware and to provide supporting documentation.

TITLE:

Photobiological Safety of Ultraviolet Lamp Products

PROPOSED STABILITY DATE: 2025

NOTE FROM TC/SC OFFICERS:

Copyright © 2021 International Electrotechnical Commission, IEC. All rights reserved. It is permitted to
download this electronic file, to make a copy and to print out the content for the sole purpose of preparing National
Committee positions. You may not copy or "mirror" the file or printed version of the document, or any part of it,
for any other purpose without permission in writing from IEC.



IEC CDV 62471-6/ED1 © IEC 2021 -2- 76/680/CDV

CONTENTS

O T T @ 1 S 5
LN I 75 10 L@ 1 ] S 7
1 S Yo 0] o 1= 3PP 8
2 R BN C S . e e e e 8
3 Terms and DefinitioNS ... s 8
4  Risk Groups Applied for Ultraviolet Lamp-Product Safety Assessments......................... 11
4.1 Basis for Optical Radiation Safety Risk Group Determination................................ 11
4.2 Assessment Criteria (Background) for UV Lamp Products..........ccooviiiiiiiiiinninnnns 11
5 Measurements to determine applicable risk group ... 12
5.1 GBI AL e s 12
5.2 Time-weighted averaged irradianCe .........coiiiiiiiiii e 13
5.3 Risk Group Assessment ConditioNS ........cccviiiiiiiii i 13
5.3.1 Maximum Output conditioNiNg.........oviuiiiii 13
5.3.2 Measurement and Assessment Distances for UV Lamp Products................... 13
5.3.3 Risk-group assessment distance criteria...........coooooiiiiiiiiiiii 13
5.3.4 Products intended to expose the skin Or eyes .......ccccoeiiiiiiiiiiiiiiiieeeen 14
6 Engineering Requirements for Germicidal Ultraviolet Systems ..., 16
6.1 Protective Housing. ... . 4 o L 16
6.1.1 General ............Lfeftandard e 3talr a3 16
6.1.2 Openings, Panels and DOOIS ........c.oiuiiiiiiiiie e e 17
6.2 Exemptions applicable to RG22, and/RG3 products ..........ccoevviiiiiiiiiiiiiieeee, 17
6.2.1 Proximity;iSensorich aicatal og/standards/sist 2781 bddc-7226-453d-al68 - cneuiiaeiaaaeee 17
6.2.2 Orientation ControlF0-. et 0 DI ee Da Ol e, 17
6.2.3 Upper-Room Germicidal UV Luminaire Alignment ... 17
6.2.4 Delayed-ON TimMer .. i 18
6.2.5 Exposure Time Control / Auto-Shutoff.........o 18
6.3 EMISSION Warning .....ccuniiii e e e 18
6.4 L= 1= o 11 /P 18
6.5 EMISSIiON CONtrOlS ..o 18
6.5.1 EMiSSIONS SlOP . ceu it 18
6.5.2 KEY CONEIOl .. 18
6.6 Ozone Detection Warning ..ot 19

7  Guidelines for Manufacturer information on Safe Use Manufacturer’s
L= T LU T =T 0 0= o £ N 19
71 User INTOrmMation ... i e 19
7.2 Labeling on UV JamPs ..o 19
7.3 Labeling on UV 1amp produCtS ... 20
7.3.1 RG 0 ultraviolet lamp producCtS.........ccouiiiiiiiiiii e 20
7.3.2 RG 1 ultraviolet lamp products...... ..o 20
7.3.3 RG2 ultraviolet lamp producCtS.........coouiiiiiiiiii e 20
7.3.4 RG3 ultraviolet lamp producCtS........c.oouiiiii e 20
7.4 USEr ManUal ... ..o e 21
7.4.1 Risk RedUCiON MEASUIES ......uiiiiiiiiiiiie e 21
7.4.2 LimMited US e oo 21
7.5 MaintenanCe and SEIVICE ......ciu i e 22

Annex A (informative) Typical applications of UV lamp products ...........ccoooiiiiiiiiii. 23



IEC CDV 62471-6/ED1 © IEC 2021 -3- 76/680/CDV

A.1 BaCKGrOUNG ..o e 23
A.2 Applications of UV 1amp producCtS.......c.oouiiiiiiiiii e 23
A.2.1 Near-UV (UV-A) “Black-Light” Sources to View Fluorescent Pigments ........... 23
A.2.2 Near-UV (UV-A) Insect Attractant Lamp Products ............cooooviiiiiiiiiinan, 23
A.2.3 UV Germicidal (UV-C) Lamp Products .........cciiiiiiiiiic e 24
A.2.4 UV Tanning Equipment (not in scope — provided for information only)............ 24
A.2.5 UV Nail Curing and Treatment .........cooiiiiiiii e 24
A.2.6 UV Medical and Dental SOUICeS .......c.oiuiiiiiiii e 25
Annex B (informative) Potentially hazardous biological effects............ccooiiiiiiiiiiiiinnnn. 26
B.1 BaCKGrOUNG ..o e 26
B.2 Adverse acute biological effects from ultraviolet irradiation ......................coooenni. 26
B.2.1 Photokeratitis and Photoconjunctivitis...........cooooiiiiiiii e, 26
B.2.2 Erythema (“SUNDUIN) .. .o 27
B.3 Adverse biological effects from chronic exposure to ultraviolet irradiation ............. 28
B.3.1 ] 4] g T - 7= SO 28
B.3.2 Pterygium and PinQUECUIA .........couiii e 29
B.3.3 G atArACt e e 30
B.3.4 Labrador Keratopathy ..o 30
B.3.5 Visual Effects from UV-A Exposure — Lens Fluorescence ..............c.coooiien. 31
B.3.6 Photoretinitis — or Photic Maculopathy (Blue-Light Hazard)............................ 31
Annex C (informative); Measurement, of\UltrayioletibampiRroducts 1M i /e, 32
C.1 L= a1 =Y S 32
C.2 Radiometers ............ 0 L L L e e e 32
C.3 Y oL=Yoad o] = To o] 4 L= 4T <P 32
C4 Entrance Optic..............o0000 e e e TE TP 33
C.5 Spectroradiometer- radiometer approach ... ... ... eom o ee e 33
C.6 Measurement Distance vs. Assessment Distance...........co.ooviiiiiiiinnnen, 34

Annex D (informative) Spectral Weighting Function S(A) from 180 nm to 400 nm for
assessing actinic radiation hazard ....... ... 36

Annex E (informative) Examples of risk group classification applying the concept of
L P 39
E.1 Spectral weighting to determine effective irradiance using S(A) .....cccooevieiiiiiinnnnn... 39
E.2 Time Weighting of an EXPOSUIe ... 39

E.3 Field Radiometric Measurements for Final Acceptance Testing of a UVGI
INSTAIIATION L. e 42

Annex F (informative) Upper Room UVGI — Background and Rationale to Achieve

ST 1 1= 47/ PPt 43
F.1 1o To LU o 4o o P 43
F.2 Product RequUirements ... 43
F.3 Product Test Measurement ConditionNS..........cc.oiiiiiiiiiiii e 43
F.3.1 Elevation Plane for Radiometric Measurements ............ccooooiviiiiiiiiicineneen, 44
F.3.2 Test Grid for Measurements ... 44
F.3.3 Detector Acceptance Angle (Field-of-View)........cccoooiiiiiiiiii e, 44
F.3.4 Instrument Performance Specifications.............ooi 44
F.4 WAV €T I T 1110 F= U] = PP 44
F.4.1 Adjustable Requirement for UV Luminaires...........ccovviiiiiiiiniiniiceeeee 44
F.4.2 Interlock safeguards on removable baffles............coooii 44
F.4.3 Labeling ReqUIremMents .......ooii e 44
F.4.4 Efficacy and Information for the User............ooiii 45

F.5 ACCEPIANCE TESHING e 45



IEC CDV 62471-6/ED1 © IEC 2021 -4 - 76/680/CDV

F.5.1 Scope of the Installation Acceptance Testing.........oooveiiiiiiii i 45

F.5.2 Time-Weighted Averaging......cccooiiiiiiii e 45
Bl O G AP Y e e 47
Figure 1 — Graphic 6040 of UV lamp inside triangle from IEC 60417 (2015-12-01 ................. 21
Figure 2 — Optional labels to provide added information for narrow-band UV lamps .............. 21
Figure B.1 — Figure title ... 28
Figure B.2 — Figure title ..o e e 29
Figure C.1 — Geometry of irradiance/ spectral irradiance measurements...............ccceeeveennn.n. 33
Figure E.1 — Example of how an occupational hygienist might determine different
zones of exposure by time-weighting ... 40
Figure E.2 — Time-Weighted Averaging (TWA) ... 41
Figure E.3 [to be redrawn] — Field UVGI Safety Meters ........cccooviiiiiiiiiiii e, 42
Table 1 — Emission Limits for risk groups for time-weighted irradiance.................................. 13
Table 2a — Risk group assessment distances for unrestricted-use® products ........................ 14

Table 2b — Risk Group Assessment Distances for Restricted-Use Products intended to
be used by Instructed Persons ... 15

Table 2c — Risk Group Assessment Distances for Lamps or Lamp Products Intended
for use by Professional,/Competent Persons L. o it W Wi 16

Table D.1 — Table title ........ovinifieed s e T o o v e s e em e b e e e ee et eae e ee e e et e e e e e e e e aen e eeaeenennn 36



4
42

43
44
45

46
47

48
49

IEC CDV 62471-6/ED1 © IEC 2021 -5- 76/680/CDV

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOBIOLOGICAL SAFETY OF LAMPS AND LAMP SYSTEMS -
Part 6: Ultraviolet lamp products

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 (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by anyend user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible initheir. national-and.regional publications. Any divergence between
any IEC Publication and the correspondifng‘national'orregional-publi€ation shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas; access to(IEC/marks’ of conformity. IEC is not responsible for any
services carried out by independent, certification bodies.

6) All users should ensure that they-haye thedatest edition,of-this publication:

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 6XXXX has been prepared by subcommittee XX: TITLE, of IEC technical committee XX:
TITLE. It is an International Standard.

This XXX edition cancels and replaces the XXX edition published in [publication_date],
Amendment 1:[publication_date] and Amendment 2:[publication_date]. This edition constitutes
a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) ...;
b)
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The text of this International Standard is based on the following documents:

FDIS Report on voting
XXIXX/FDIS XXIXX/RVD

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

The language used for the development of this International Standard is English [change
language if necessary].

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised, edition, or

e amended.

IMPORTANT - The, "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

Most lamps and lamp products are safe and do not pose photobiological risks except under
unusual exposure conditions; however, one group of products—ultraviolet lamp products—can
under some conditions pose optical hazards during use and require risk assessment for direct
and indirect exposure of the eyes and skin. Optical radiation hazards from all types of lamps or
other broadband light sources are assessed by the application of IEC62471/CIES009 Standard,
Edition 1, 2006, Photobiological Safety of Lamps and Lamp Systems. IEC 62471 covers LEDs,
incandescent, low- and high- pressure gas-discharge, arc and other lamps. It also covers lamps
which are designed primarily to emit ultraviolet radiant energy, such as ultraviolet sources
intended to excite fluorescence of irradiated materials, for insect light traps, for scientific studies,
mineral identification, for non-destructive testing, germicidal irradiation, and other purposes

This vertical standard (IEC 62471-6) provides a risk group (RG) classification system for all
ultraviolet lamp products, and the assessment distances and measurement conditions for
different products. It includes manufacturing and user safety requirements that may be required
as a result of an ultraviolet lamp product being assigned to a particular risk group. The scope
is limited to products where the sole intent is to emit ultraviolet radiant energy. The advantage
of applying this standard, intended solely for ultraviolet lamp products, instead of the horizontal
IEC 62471 standard, is that the risks from visible and infrared optical radiation need not be
assessed using this document, as they are assumed to be insignificant for a lamp that emits
mainly UV. The assigned risk group of an ultraviolet lamp product using this standard also may
be used to assist with any needed risk assessments, e.g. for occupational exposure in
workplaces. National requirements may exist for the assessment of products or occupational
exposure or for the exclusion of certain RGs for use by the general public.
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PHOTOBIOLOGICAL SAFETY OF LAMPS AND LAMP SYSTEMS -

Part 6: Ultraviolet lamp products

1 Scope

This Standard provides the optical radiation safety requirements for ultraviolet lamp products,
including UV LED products.

This standard provides requirements for:

e optical radiation safety assessment and ultraviolet-product risk groups;
e user information for safety measures;

e appropriate labelling of ultraviolet lamp products

This standard addresses those lamps and lamp products where the ultraviolet emission serves
the primary purpose of the product and where more than half of the optical radiation emitted
between 180 nm — 3 000 nm is in the spectral region 180 nm — 400 nm. If more than half of the
optical radiation emitted between 180 nm — 3 000 nm is outside of the spectral region 180 nm
— 400 nm, then the base standard IEC 62471-1 should be used. This standard covers medical
diagnostic devices/products;that emit primarily UVyradiation:

Because photobiological effects/from UV radiation are based on the total accumulated exposure
(dose) received, this standard relies on the concept of ‘Time-weighted Average’ exposures
where the assessment distance for determining the RG is chosen based on realistic exposure
distances and exposure durations. In“other-words;-itis not-expected that people will be exposed
at very close distances; e:g.“20-1L-30' cm, for'eéxtended periods’ of time' This standard is needed
to provide assessment distances’-and'“specific’ guidance’ that are application-specific and
realistic rather than the more general values in IEC 62471 where the specific application is
unknown and time-weighted average exposures are not application-specific.

This Standard does not provide requirements for:

e lamps which primarily emit visible and/or infrared radiant energy

e lamp products used for general lighting or infrared illumination or heating, which are treated
in separate standards.

o fluorescent ultraviolet lamps for tanning (covered by IEC 60335-2-27 and IEC 61228).

e medical treatment devices/products (see IEC 60601-2-57), but covers UV medical
diagnostic products.

2 References

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 62471/CIE S009, Photobiological safety of lamps and lamp systems

3 Terms and Definitions

To be completed by the project group as needed
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3.1

actinic UV

capable of producing a photochemical effect. In the context of this standard, the biological
effects have a demonstrated action spectrum, S(1), and refer most significantly to UV-B and
UV-C effects, e.g, UV erythema (skin reddening), UV photokeratitis (‘welder's flash' or
'snowblindness'), etc. See Annex B

3.2
assessment distance
distance used to determine the Risk Group Classification of a lamp or lamp product

3.3

blue light hazard

potential for a photochemically induced retinal injury resulting from radiation exposure at
wavelengths primarily between 400 nm and 500 nm.

Note 1 to entry: This damage mechanism normally dominates over thermal mechanisms for intense visible light for
viewing times exceeding 10 s, but is rarely of concern from UV lamps (unless the basic lamp is an arc lamp).

3.4

competent person

a person who can demonstrate a combination of knowledge and skills to effectively, efficiently,
and safely carry out specific activities

3.5

consumer

a person who purchases goods-and‘services‘for personal use’(also termed “ordinary person” in
IEC62368). Consumers includer not only: users -of therultraviolet lamp product, but also all
persons who may have access tothe lamp product or who ‘may be in the vicinity of the product

3.6

controlled access location

location where an engineering and/or’administrative control measure is established to restrict
access except to authorised personnel with appropriate safety training

3.7

dose-limited product

a product where the emitted radiant exposure (dose) is limited by time or actual exposure
monitoring at the assessment distance to a set level during any day. The emission limit is
expressed in J/m2

3.71

emission Limit

a limit defined for each Risk Group, based upon reasonably foreseeable conditions of time-
weighted average (TWA) exposure

Note 1 to entry: It incorporates both the concept of exposure duration and exposure distance and is derived from
exposure limits, however, the risk group assessment distance incorporates the TWA exposure.

3.8

general lighting source (GLS)

a general term for lamps, nominally of “white” colour, intended for lighting spaces that are
typically occupied or viewed by people. See IEC 62471-1/2 (to be updated) for requirements

Note 1 to entry: This standard does not cover GLS lamps or lamp products.

3.9

germicidal lamp product

any UV lamp product designed to disinfect by ultraviolet germicidal (UVG) irradiation to
inactivate microorganisms so they are no longer capable of replicating and causing adverse
health effects
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3.10

instructed person

a person who has been instructed and trained by a competent person, or who is supervised by
a competent person, to identify ultraviolet sources that may cause pain and to take precautions
to avoid unintentional exposure to those sources. [adapted from IEC62368:2018]

3.11

intended use

usage of a product, process or service in accordance with specifications, instructions and
information provided by the manufacturer or supplier

3.12

Lamp, UV

electrically powered device emitting optical radiation in the wavelength range between 180 nm
and 3000 nm, with the exception of direct, non-diffuse laser radiation

3.13

lamp product, UV

electrically operated product incorporating a lamp or lamps, including fixtures, possible filters
or optical elements and incorporated electrical or electronic components, generally as intended
by the manufacturer. May include diffusers, enclosures and/or emission-modifying optics

3.14

luminaire, UV

apparatus which distributes, filters or transforms the ultraviolet radiant energy transmitted from
at least one source offopti¢al radiation|and /which includes, except the/'sources themselves, all
the parts necessary for fixing and protecting the sources and, where necessary, circuit
auxiliaries together with the meansifor(connécting/them fo the power supply [modified CIE
Definition of luminaire from elLV]

3.15
photocuring lamp product
a lamp product that usually employs UV-A to photopolymerize liquid polymers to a solid state

Note 1 to entry: Examples include photopolymerization of liquid inks in printing or rapid curing of plastic products.

3.16

time-weighted average (TWA) exposure

averaged cumulative exposure dose over a given period (normally daily period) divided by the
exposure duration to provide an effective irradiance for both variable distances and durations

Note 1 to entry: The TWA is essential in considering lengthy exposures to ultraviolet hazards, since variable
exposure distances at different irradiances and durations determine the reasonably foreseeable worst-case
exposures (for photochemical hazards) which correspond therefore to the measured/ calculated irradiance at a
specified distance for RG determination (analogous to the 500-Ix assessment distance for GLS lamps).

3.17

ultraviolet radiation

for practical purposes, any radiation within the wavelength range from 100 nm to 400 nm. The
UV-C extends from 100 nm to 280 nm, UV-B from 280 nm to 315 nm, and UV-A from 315 nm to
400 nm as defined by the Commission Internationale de I'Eclairage (CIE)

Note 1 to entry: Ultraviolet radiation at wavelengths less than 180 nm is considered vacuum ultraviolet radiation for
the purpose of this standard and is not included in the scope.

3.18

ultraviolet-fluorescence illuminator

any UV-A lamp designed to illuminate and excite fluorescent materials to permit increased
visualization of the material

Note 1 to entry: Examples include “black-light” fluorescent illuminators, security-code reading UV-A lamps used for
counterfeit money detection, medical applications, etc.
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3.19

view-related risk

risk for intended viewers of a source under application-specific realistic conditions, exceeding
1000s in one day

4 Risk Groups Applied for Ultraviolet Lamp-Product Safety Assessments

4.1 Basis for Optical Radiation Safety Risk Group Determination

IEC 62471/CIES009 provides the fundamental method to determine the risk group of any
individual lamp and also the default measurement condition to determine the risk group of any
lamp or any product incorporating a lamp, unless a vertical (application-specific) standard exists
that includes measurement conditions for its specific application. The risk groups in IEC 62471
indicate the degree of risk from potential optical radiation hazards and minimize the need for
further measurements. The risk groups were developed based upon decades of lamp use
experience and the analysis of accidental injuries related to optical radiation emission (where
injuries were, generally, quite rare except from ultraviolet-emitting lamps or arc lamps). The risk
groups are also used in determining appropriate measures for risk management. There are four
basic risk groups:

e Exempt Group (abbreviation — RG 0) where no optical hazard is considered reasonably
foreseeable, even for continuous, unrestricted use. Typical examples are small UV-A LEDs
and UV-A fluorescent lamps used to excite fluorescence or domestic insect light traps;

e Risk Group 1 (RG 1) products are safe for most use applications, except for very prolonged
exposures where direct ocular.exposures may be expected. An-example of a Risk Group 1
lamp product are some battery-operated UV-A torches (flashlights)'or large, industrial insect
light traps;

e Risk Group 2 (RG 2) products generally do not pose a realistic optical hazard because of
either discomfort glare from lens fluorescence or where lengthy exposures are unrealistic;
examples include some UV-C germicidal fixtures;

e Risk Group 3 (RG 3) products pose apotential hazard even for very brief exposures at close
distance, and product safety requirements are generally essential; examples include
sunlamp products (IEC 660335-2-27), Vitamin-D lamp products and unenclosed UV-C
germicidal lamp products.

IEC 62471 (IEC 62471-1 when amended) does not provide guidance on manufacturing
requirements and control measures. These issues are addressed in application-specific vertical
standards such as this standard. Labeling requirements and user information for each UV-lamp-
product Risk Group are provided in this standard (see para. 7.2).

Requirements for user information are provided in this standard (see 7.1).

4.2 Assessment Criteria (Background) for UV Lamp Products

The standard measurement conditions consider the emission spectrum and, for ultraviolet
radiation, the irradiance to determine risk to the eye and/or the skin. The measurement
conditions are intended to optimize the signal of trace amounts of UV-B and UV-C radiation that
are emitted from lamp products intended to emit largely in the UV-A spectral region. The risk-
group assessment distance is related to potentially hazardous exposure conditions and time-
weighted-average (TWA) effective assessment distances based upon reasonably foreseeable
worst-case exposure durations. This is built into the emission limits. The concept of a hazard
distance normally does not apply to photochemical hazards, since UV hazardous doses
accumulate, and the daily exposure determines the potential hazard. For time-varying sources,
the accumulated exposure (dose) determining the TWA exposure will be the same as a
continuous (CW) exposure for the same total duration. Optical sources are rarely at a fixed
distance from the eyes, nor does an individual stare at a UV source for 8 hours a day, or more.
The UV (actinic) S(A) corneal/skin limit applies to chronic exposure, where daily skin exposure
will be higher than ocular exposure in almost all applications. The risk-group assessment
distances therefore vary for each application and are listed in Table 2a — 2c¢ for various types
of lamp products.
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