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FOREWORD

—

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizatien comp
| national electrotechnical committees (IEC National Committees). The object of IEC\is to prg
ternational co-operation on all questions concerning standardization in the electrical and~electronic field
is end and in addition to other activities, IEC publishes International Standards, Technital Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter (referred to as
Lblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter;
the subject dealt with may participate in this preparatory work. Internatienal) governmental and
bvernmental organizations liaising with the IEC also participate in this prepatation. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance ‘with conditions determine
jreement between the two organizations.

V41350

n

«Q

- o

he formal decisions or agreements of IEC on technical matters express, ‘as nearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical ‘eommittee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for interfational use and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts are @nade to ensure that the technical content o
Lblications is accurate, IEC cannot be held responsible/ for the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Public3
Ansparently to the maximum extent possible in(their national and regional publications. Any diverd
ptween any IEC Publication and the corresponding’ national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation©f conformity. Independent certification bodies provide confg
Esessment services and, in some areasS;‘access to IEC marks of conformity. IEC is not responsible fo
ervices carried out by independent ceftification bodies.

| users should ensure that they have the latest edition of this publication.

o liability shall attach to IEC ohrits directors, employees, servants or agents including individual expert
embers of its technical committees and IEC National Committees for any personal injury, property dama|
her damage of any nature’ whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out-efithe publication, use of, or reliance upon, this IEC Publication or any othe
ublications.

tention is drawh, to" the Normative references cited in this publication. Use of the referenced publicatid
dispensable for the correct application of this publication.

tention is drawn to the possibility that some of the elements of this IEC Publication may be the subjg
htent rights” IEC shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 60825-12 has been prepared by IEC technical committee 76:
Optical radiation safety and laser equipment.

This second edition cancels and replaces the first edition published in 2004. This edition
constitutes a technical revision.

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

a) LEDs have been removed from the scope.

b) |

c) A
[

The

Full
the

lormative references have been changed to refer the latest edition of the standards.

as been added.

text of this standard is based on the following documents:
FDIS Report on voting
76/616/FDIS 76/617/RVD

information on the voting for the approval of this International Standard can be four
eport on voting indicated in the above table.

\ description of the Condition 2 measurement and determination method for access level

din

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

Thellist of all parts of the IEC 60825 series, published under the general title Safety of Ipser
products, can be found on the IEC website.

The|committee has decided that the conterits of this document will remain unchanged unti] the
stabjlity date indicated on the IEC website' under "http://webstore.iec.ch" in the data relatgd to
the $pecific document. At this date, the'document will be

e rleconfirmed,

e withdrawn,

e 1leplaced by a revised edition, or

e 3amended.

IMPDRTANT.~*The “colour inside” logo on the cover page of this publication indicptes

that
of it

5 contents. Users should therefore print this publication using a colour printer.

it contains colours which are considered to be useful for the correct understandiing
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SAFETY OF LASER PRODUCTS -

Part 12: Safety of free space optical communication
systems used for transmission of information

1 Scope

This| part of IEC 60825 provides requirements and specific guidance for the manufacture
safe| use of laser products and systems used for point-to-point or point-to-multipoint
spage optical data transmission in the wavelength range from 180 nm to 1 mm. This docun
only| addresses the open beam portion of the system. If portions of the equipment or syq
incofporate optical fibre that extends from the confinements of the enclosure(s),
manjufacturing and safety requirements in IEC 60825-12 apply to those portions only.
docyment does not apply to systems designed for the purposes of transmitting optical p
for gpplications such as material processing or medical treatment. TRiS) document also
not apply to the use of systems in explosive atmospheres (see |IEC_88079-0).
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Light-emitting diodes (LEDs) employed by free sface optical communication systems

(FSPCSs), used for the purpose of free space optical data transmission, do not fall intg
scopge of this document. This document coverssldsers employed by FSOCSs used for
purgose of free space optical data transmission.

Fhejobjective-of- thispart of IEC 60825-is-t8.This document:

provides information to protect spéople from potentially hazardous optical radia
produced by—free—space—opticalcommunication—systems—(FSOCSs)} by specif
gngineering controls and _reguirements, administrative controls and work pract
according to the degree of the hazard; and

3gpecifyies requirements) for manufacturing, installation, service and opera
grganizations in order -to establish procedures and provide written information so
proper precautions<can be adopted.

Because of the natdre of FSOCSs, also known as optical wireless or free-air informa
trangmission systems, care-must-be is taken in their manufacture as well as their installa
opetation, maintenance and service to assure the safe deployment and use of these systg
This| document places the responsibility for certain product safety requirements, as we
reqgyirements for providing appropriate information on how to use these systems safely, on

the
the

wition
ying
ices

iting
that

ition
tion,
EMmSs.
| as
the

manjufacturer of the system and/or transmitters. It places the responsibility for the

safe

deployment and US€ Of these SysStems on the installer and/or operating organization. 1T places
the responsibility for adherence to safety instructions during installation and service
operations on the installation and service organizations as appropriate, and during operation

and maintenance functions on the operating organization. It is recognized that the user of

this

document may fall into one or more of the categories of manufacturer, installer, service

organization and/or operating organization as mentioned above.
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document does not apply to a laser product if classification by the manufacturer according to
IEC 60825-1 shows that the emission level does not exceed the accessible emission limit
(AEL) of Class 1 under all conditions of operation, maintenance, service, and reasonably

foreseeable failure—and-it-deesnotecontainan-embedded-ltaserproduet.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content—constitutes I"ﬂﬂlllil"ﬂmﬂth of this document  For dated rnfnrnnr‘nc, nnI\J/ the edition
cited applies. For undated references, the latest edition of the referenced document (including
any mmendments) applies.

IEC[60825-1:1993, Safety of laser products — Part 1: Equipment classification [and

requirements-and-user's-guide Y
Amgndment 1-(1997)
Amgndment 2 (2001)

IEC 60825-2, Safety of laser products — Part 2: Safety of optical fibre-~Ccommunication systems
3 [ferms and definitions

For the purposes of this document, the following termsiand definitions apply.

ISOland IEC maintain terminological databasesxfor use in standardization at the following
addiesses:

e |EC Electropedia: available at http://www:electropedia.org/
e |[SO Online browsing platform: avajlable at http://www.iso.org/obp
3.1

access level
potential hazard at any -aceessible position associated with a free space optical
communication system (FS@CS) installation

Note|l to entry: The access level is based on the level of optical radiation which could become accessible in
reasqnably foreseeable™circumstances, e.g. walking into an open beam path. It is closely related to the [laser
classjfication procedure‘in IEC 60825-1.

Note [2 to entry. \Practically speaking, it takes two or more seconds to fully align an optical aid with a beam (Yvhich
migh{ occur in‘an/unrestricted location), and this delay is incorporated into the method for determining access|level.

3.2
accgssvevel 1
level for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits (AEL) of Class 1 for the applicable wavelengths
and emission duration will not occur

Note 1 to entry: The level of radiation is measured with the conditions for Class 1 laser products
(see IEC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12).

3.3

access level 1M

level for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits (AEL) of Class 1M for the applicable wavelengths
and emission duration will not occur
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Note 1 to entry: The level of radiation is measured with the conditions for Class 1M laser products
(see IEC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12).

Note 2 to entry: If the applicable limit of access level 1M is larger than the limit of 3R and less than the limit of 3B,
access level 1M is allocated.

3.4

access level 2

level for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits of Class 2 for the applicable wavelengths and
emission duration will not occur

Note[l to entry: The level of radiation is measured with the conditions for Class 2 laser profucts
(see |EC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12):

3.5
access level 2M
leve] for which, under reasonably foreseeable circumstances, human access to-laser radigtion
in excess of the accessible emission limits of Class 2M for the applicable wavelengths|and
emigsion duration will not occur

Note|l to entry: The level of radiation is measured with the conditions~fop" Class 2M laser profucts
(see |EC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this@getument (IEC 60825-12).

Note |2 to entry: If the applicable limit of access level 2M is larger than the Jimit of 3R and less than the limit pf 3B,
access level 2M is allocated.

3.6
access level 3R
leve] for which, under reasonably foreseeable circumstances, human access to laser radigtion
in excess of the accessible emission limits of Class 3R for the applicable wavelengths|and
emigsion duration will not occur

Note|l to entry: The level of radiation is pieaSured with the conditions for Class 3R laser profucts
(see |EC 60825-1), but with Condition 2 and Cyging as defined in 4.2.3 of this document (IEC 60825-12).

Note |2 to entry: If the applicable limit of aecess level 1M or 2M is larger than the limit of 3R and less than thq limit
of 3B}, access level 1M or 2M is allocated:

3.7
accegss level 3B
leve| for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits of Class 3B for the applicable wavelengths|and
emigsion duration wil|"hot occur

Note|l to entryi/~the level of radiation is measured with the conditions for Class 3B laser profucts
(see |EC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12).

3.8
accessJevel 4
level for which, under reasonably foreseeable circumstances, it Is possible that human access
to laser radiation in excess of the accessible emission limits of Class 3B for the applicable
wavelengths and emission duration could occur

Note 1 to entry: The level of radiation is measured with the conditions for Class 4 laser products
(see IEC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12).

3.9

automatic power reduction

APR

feature of a transmitter of an FSOCS, provided by the system equipment manufacturer, by
which the accessible power in the nominal hazard zone (NHZ) or—NHZ-Aided extended
nominal hazard zone (ENHZ) is reduced to a specified value within a specified time
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Note 1 to entry: The term “automatic power reduction” (APR) used in this document encompasses the following
terms used in recommendations of the International Telecommunication Union ITU:

e automatic laser shutdown (ALS);
e automatic power reduction (APR);

e automatic power shutdown (APSD).

Note 2 to entry: The accessible power in the NHZ or ENHZ is reduced to a specified value within a specified time,
whenever there is an event which could result in human exposure to optical radiation above the maximum
permissible exposure (MPE), e.g. by a person entering the NHZ or-NHZ-Aided ENHZ, as applicable. In an FSOCS,
this feature may be used by the transmitter manufacturer to determine the classification.

3.1
beagon
opti¢al source whose function is to aid in pointing or alignment of an optical system

311

embedded-laserproduct

3.11
end{to-end system
FSQCS that is comprised of at least one transmitter, onesreceiver, and any peripheral
hardware necessary for the effective transfer of data alongithe transmission path from|one
position in space to another

3.12
extgnded nominal hazard zone
ENHZ

volume within which, when optical aids are used,’the level of the direct, reflected or scattgred
radiation exceeds the applicable maximumypérmissible exposure (MPE) (under measurement
conditions indicated in IEC 60825-1)

Note |l to entry: Exposure levels outside the\boundary of the ENHZ are below the applicable MPE when optical
aids fire used.

Note |2 to entry: This volume is detefhjined prior to activation of any IPS or APR systems unless the APR is|used
for clpssification under the conditions’of 4.5 of this document.

3.13
free|space optical communication system
FSQCs

installed, portahléey, or temporarily mounted, through-the-air system typically used, intenddd or
promoted for voice, data or multimedia communications and/or control purposes via the uge of
modulated gptical radiation produced by a laser-erLED

Note |1 foreritry: “Free space” means indoor and outdoor optical wireless applications with both non-directed and
direcjed\transmission.

Note 2 to entry: Emitting and detecting assemblies may or may not be separated.

Note 3 to entry: Refer to the conditions within Clause 1, by which Class 1 FSOCS products are exempt from all
requirements of this document.

3.14

FSOCS transmitter

transmitter

optical transmitter emitting radiation through the air and used in an FSOCS

3.15

installation organization

installer

organization or individual who is responsible for the installation of an FSOCS
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3.16

installation protection system

IPS

feature of an installation site, provided by the installer or operating organization, that has two
functions: (1) it detects human entry into the accessible volume of either the NHZ for
restricted or controlled locations or the-NHZ-Aided ENHZ for an unrestricted location, and; (2)
once such entry is detected, causes reduction of the accessible power of the laser to a
specified level within a specified time

3.17

interlock
mealns either of preventing access to a hazardous location until the hazard is removed, ¢r of
autgmatically removing the hazardous condition when access is gained

Note|l to entry: Other standards may use the same terms for location types (3719 to 3.22) with somgwhat

volume where a person cannot normally be located, i.€)"the space that has a horizantal
spag¢ing more than 2,5 m from any unrestricted location’and is both greater than 6 m aboye a
ce in any unrestricted location, and more tham.3 m above a surface in any restricted
locafion

Note |l to entry: Inaccessible space may be entered by/for example, aircraft.
Note |2 to entry: All open space that is neither an.unrestricted, restricted nor controlled location.

3.20
locgtion with controlled access
confrolled location

location where an engineering or administrative control measure is present to makKe it
inacgessible except to autherized personnel with appropriate laser safety training

3.21
locgtion with restficted access
restricted locatign

location that is/normally inaccessible-by to the general public (including workers, visitors,[and
resiflents in\the immediate vicinity) by means of any administrative or engineering control
measure~ but that is accessible to authorized personnel (e.g. maintenance or selvice
personhel including window cleaners in exterior locations) who may not have laser safety
training

3.22

location with unrestricted access

unrestricted location

location where access to the transmission/receiver equipment and open beam is not limited
(accessible to the general public)

3.23

manufacturer

organization or individual who makes or assembles optical devices and other components for
the construction or modification of an FSOCS
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3.24

nomnjinal hazard zone

NHZ

volume within which the level of the direct, reflected or scattered radjation exceeds| the
applicable maximum permissible exposure (MPE) (under measurement{egnditions indicatgd in
IEC|60825-1)

Note |l to entry: Exposure levels outside the boundary of the NHZ are below-the*applicable MPE.

Note |2 to entry: This volume is determined prior to activation of any IPS\O/APR systems unless the APR is|used
for clpssification under the conditions of 4.5 of this document.

3.25

opefating organization

opefator

orggnization or individual who is responsible for.the operation and maintenance of an FSQCS

3.26

optigally-aided viewing

use |of optical aids (for example, binoculars or magnifiers) to view an emitting source from
with[n the emitted beam

Note |1 to entry: It is possible that'telescopic optics, including binoculars, could increase the hazard to the eje by
intrajeam viewing of a collimated\beam when viewed at a distance.

NOTHE 2 It is nossibla thafshond maanifiears or eve-lounes could increase the hazard to the ave from viewing a
NOTE 2 itis—possible-thatthand-magnifiers—or—eye-loupes—could-increase—the—hazard-to-the—eyefrom-viewfrg—a
3.27

rempvable lasersystem

lasel system_that can be removed from its protective housing and operated by simply plugging
into [electri€al mains or a battery

3.28

primary beam
beam that transmits the modulated data signal

3.29

reasonably foreseeable event
event (or condition) that is credible and whose likelihood of occurrence (or existence) cannot

be d

3.30

isregarded

service organization
organization or individual who is responsible for the service of an FSOCS
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3.31
special tool
tool that is not readily available at retail consumer hardware stores

Note 1 to entry: Typical tools in this category are intended for use with tamper-resistant fasteners.

3.32
spillover
beam radiant energy that propagates past the receiving terminal

viewlinag - an amitting sourcefrom within tha amitted beam without using maanifiers-or~dthar
vewHlg—ah—emithig—Ssourece+Hom—wWiiHh—the—erHtteaoean HRot—uSHhg—aghiHerssetgthed
optidal aids 3¢ with tha nakad ave (nraeserintion—evealasses and contact lansés=3ral not
opHEH—aES—aS—WHR—tRe arKea—eye—{prescHpHo eyegassesaha—cconrtact—teRses—arerhot

optically unaided
withjout optical aids
withput using magnifiers or other optical aids, as with the naked eye

Note |l to entry: Prescription eyeglasses and contact lenses are not considefed optical aids.
4 Requirements

4.1 General remarks

For [FSOCSs employing lasers for the purpose™of free space optical data transmission, all
clasgification shall be made in accordance with [EC 60825-1.

If ap FSOCS incorporates a removablg® laser system, that removable laser system ghall
comply with the applicable requiremeits’of IEC 60825-1.

FSQCSs have limitations imposed by this document that are dependent on the location type(s)
in which they are installed. Product classification and access level restrictions by location ftype
are gummarized in Table 1.

In epch location wheresemission is transmitted, crosses or is received, respective expogure
conditions—must shall“be individually evaluated. Furthermore, potentially occupied locafions
along the beam_path, within the NHZ or-NHZ-Aided ENHZ,—must shall also be evaluated for
accgptable acCess levels (Table 1) and for appropriate controls applied. Locations travefsed
by partial refléctions from windows within the beam path-must shall also be evaluated if the
emigsion-could exceed access level 1 or 2. At a given location, the installation and operatipnal
congtraints applied from 4.4 shall be determined by whichever is the more hazardous] the
trangmitted or the received optical radiation.

Example—L: In the case of a location that receives access level 1 or 2 radiation but uses a
Class 1M transmitter in the opposite direction, these combined conditions are acceptable for
restricted locations but not for an unrestricted location unless the transmission equipment is
installed as described in 4.4.2.2 to reduce the transmitter access level to 1 or 2.

Example—2: For links with spillover beyond the receiver, but within the-NHZ-Aided ENHZ that
is of access level 1M or 2M, the spillover (and any accessible radiation otherwise outside of
the receiver path, e.g. in front of it)-must shall be contained within a restricted or controlled
location, an unrestricted location compliant with 4.4.2.2, or inaccessible space.

For Class 3B and Class 4 transmitters in controlled locations, the entire beam path that
potentially passes through other location types, including inaccessible space,—must shall
comply with the access level restrictions of Table 1. This may be satisfied in some
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applications by continually monitoring the entire NHZ to ensure rapid automatic power
reduction in the event of human interception of the beam path. Any spillover beyond the
receiver, (and any accessible radiation otherwise outside of the receiver path — e.g. in front of
it), within the NHZ,-must shall also be contained in a controlled location or inaccessible space.
Any additional spillover within the—NHZ-Aided ENHZ-—must shall be contained within a
restricted or controlled location, an unrestricted location compliant with 4.4.2.2, or
inaccessible space.

Table 1 — Restrictions for product classes and access levels

Location type Permissible product classes Permissible-access levels
and installation conditions

Unrgstricted Class 1 or 2 — No conditions lor2
Class 1M or 2M — See 4.4.2.2
Class 3R — See 4.4.2.3

Redftricted Class 1, 2, 1M or 2M — No conditions 1, 2, 1M or 2M
Class 3R — See 4.4.3.2

Controlled Class 1, 2, 1M, 2M, or 3R — No conditions 1, 2, 1M, 2M, or 3R
Class 3B or 4 — See 4.4.4.2 3B or4 - See 4.4.3.1
Inagcessible space Neot-applicable 1, 2, 1M, 2M qr 3R 1, 2, 1M, 2M or 3R

The|operating organization has the ultimate' responsibility for the installation, maintenance,
service and safe use of the end-to-end system including engineering and administrative
contfols. This includes, especially

o ifdentification of the location type at all portions of the entire transmission path, including
heam spillover outside . the receiver collection area and partial reflections from
intermediate windows, where people may have access;

e ¢@nsuring that the product classification, access level requirements, and installgtion
g¢onditions from Table 1 are satisfied for those location types;

e @nsuring that installation, maintenance and service are performed only by organizafions
with the capability of satisfying the requirements of 4.4.

Reguirements) for transmitter manufacturers, installers and service organizations are [also
inclyded-inthis document.

|EC 688251—andHEC60825 2 shallapplyter—eclasstieaton—andhazardtevelevaluatieds of
FSOCSs employing lasers intended for transmission of data over fibre optic cable

4.2 Determination of access level
4.2.1 General

Determination of access levels is the ultimate responsibility of the operating organization.
However, they may be determined by the maintenance, installation or service organization.
The methods for determining compliance with an access level are the same as those
described for classification in IEC 60825-1 except for the following.

a) The access level within a designated location shall be determined at any position relative
to an FSOCS transmitter where the access level is maximized, and could depend on
intermediate system elements such as windows.
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b) The access level may depend on the activation of an IPS or APR system.

c) If an IPS or APR system is monitoring the location in question, during the 2 s immediately
following any human interception, the accessible emission shall not exceed the MPE.
Otherwise, the same method used for classification is also used for determination of
access level. For viewing conditions without optical aids refer to—Fable—7 the tables of
MPEs in IEC 60825-1.

NOTE Rationale for 2 s: Because of the difficulty of a person with binoculars or other optical aid to fully align with
the beam, it is-unlikely not reasonably foreseeable that a person could intercept the beam’s full power within 2 s.
During the 2-s period following exposure, no part of the body would be exposed above the optically unaided MPE
for access levels of 1, 2, 1M, 2M or 3R.

Veri
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conditions to ensure that the APR and/or IPS, if used, is operating properly.

mstances where it is difficult to carry out direct measurements, an assessnient of
ss level based on calculations may be acceptable. Faults which result in the-emissid

onably foreseeable that human access to the radiation will occur before’the produ
h out of service or adjusted down below the AEL, need not be considered.

p The use of Condition 2
p.1 General

access level is determined by the measurement of thecoptical radiation that could bec
ssible following any reasonably foreseeable event dufifig operation and maintenance.

hree conditions shall be tested. Condition 1 add €ondition 3 shall be tested accordin
60825-1.

hll wavelengths, Condition 2 measuremeiits to establish access levels shall be made
mm aperture at a distance of 70 _tmm from the end of the FSOCS transmitter
lates a x7 magnifier).

ddition to the above, and fQr all wavelengths, the total emission from the FS
Emitter for access level 3B systems shall not exceed the AEL of Class 3B.

rcumstances where it, Is difficult to carry out direct measurements, an assessmel
ss level based onfalculations is acceptable.

an FSOCS wittrautomatic power reduction, the access level will be determined by
ssible emission (pulse or continuous wave) after the time interval of 2 s. Additionally
requirgment in 4.3 shall be satisfied.

Table 2 — Measurement aperture diameters and distances
for the default (simplified) evaluation
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> 302,5 to < 400 7 2 000 7 70 1 100

> 400 to < 1400 50 2 000 7 70 7 100

>1 400 to < 4 000 |7 x Condition 3 2 000 7 70 1fort<0,35s 100
1,5 t3/8 for

0,35s<t<10s
3,5fort>10s (t

ins)
>4 000 to < 10° - - 1fort<0,35s 0
1,5 t3/8 for
0,35s<t<10s A
35fort>10s (t[\ ,
in s) ‘2‘
5 6 _ _ D
>[10% to < 10 11 (_\'\ 0
N\
NOTE 1 The descriptions below the “Condition” headings are typical cases for inform igll/only and ar¢ not
intended to be exclusive. ,\ :
NOTE 2 Limitations of the classification scheme are discussed in IEC 60825-1: Clause C.3, suggejsting
casep where additional risk analysis and warnings might be appropriate. Condition s used in previous edifions
of IE[C 60825-1 as the “magnifying glass” condition.

a8 \When IEC 60825-1 is updated, the latest edition shall apply to Conditiop @nd Condition 3.

N\
S

4.2.2.2 Access levels 1 and 1M {(

For wavelengths less than 302,5 nm and greater t@n 4 000 nm, if the accessible emissign is
less|than the AEL of Class 1 for Condition 3, t %he FSOCS is assigned to access level [L.

& . o
For wavelengths between 302,5 nm and 4@) nm, if the accessible emission is:
e Ipss than the AEL of Class 1 for C&{@%ion 1, and Condition 2 and Condition 3,

then the FSOCS is assigned to ae@s level 1.

N

If thg¢ accessible emission IE)\\

e (reater than the A@of’Class 1 for Condition 1 or Condition 2, and
e |pss than the A Qf Class 3B for Condition 1 and Condition 2, and
e |pss than the\&EL of Class 1 for Condition 3,

then the Iz@ roduct is assigned to access level 1M.

NOTE ]%/ pically, the accessible emission of a Class 1M product exceeds the Class 1 AEL for either Condifion 1
or C n\d( on 2. However, it is also classified as Class 1M when it exceeds that AEL for both Condition 1 and
Condition 2.

NOTE 2 The reason for verifying the AEL of Class 3B is to limit the maximum power passing through an optical
instrument.

If the accessible emission exceeds the AEL of Class 3B as determined with a 3,5 mm
diameter aperture placed at the closest point of human access, an additional warning
regarding a potential skin hazard shall be given.

NOTE 3 It is possible that a Class 1M laser product with a highly diverging beam can produce high enough
irradiance levels near to or in contact with the source (for instance a fibre tip) so that skin injury is possible.

4.2.2.3 Access levels 2 and 2M

Access levels 2 and 2M are applicable to the wavelength range of 400 nm to 700 nm. If the
accessible emission exceeds the limits as required for Class 1 and for Class 1M, and is:
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e |ess than the AEL of Class 2 for Condition 1, and Condition 2 and Condition 3,

then the FSOCS is assigned to access level 2.

If the accessible emission exceeds the limits as required for Class 1 and for Class 1M and is:

e (greater than the AEL of Class 2 for Condition 1 or Condition 2, and
e |ess than the AEL of Class 3B for Condition 1 and Condition 2, and
e |ess than the AEL of Class 2 for Condition 3,

thenthe FSOCS IS assigned to Class ZM. A

NOTE 1 The reason for verifying the AEL of Class 3B is to limit the maximum power passing throuQ-an optical
instryment, and to preclude high irradiance levels near to or in contact with diverging sources wh@) may lepd to

skin injury. Q

NOTE 2 Typically, the accessible emission of a Class 2M product exceeds the AEL of Cla: ’gjff)r either Congflition
1 or Condition 2. However, it is also classified as Class 2M when it exceeds the AEL of CIBQ for both Cond|tions
1 and Condition 2. ,

If tHe accessible emission exceeds the AEL of Class 3B as ined with a 3,5|mm
dialgeter aperture placed at the closest point of human ac , an additional warning
reggrding a potential skin hazard shall be given. Q

N

NOTE 3 It is possible that a Class 2M laser product with a highl;gs‘ﬂverging beam can produce high erlough
irradipnce levels near to or in contact with the source (for instance, 4, fibfe tip) so that skin injury is possible.

4.2.2.4 Access level 3R QQ
\
If the accessible emission, for Condition 1, CorﬁQJ)}on 2 and Condition 3 is:

Z
e |ess than or equal to the AEL of Class @and

e the accessible emission determineﬁ/ith Condition 3 exceeds the AEL for Class 1|and
Class 2, as applicable, Q\

O
then the FSOCS is assigned toqéétess level 3R.
'\\O
4.2.2.5 Access level 3

If th¢ accessible emi@%:

e ipless than@ ual to the AEL of Class 3B for Condition 1, Condition 2 and Conditign 3,
qnd

e ¢xceed @e AEL for Class 3R for Condition1, Condition 2 or Condition 3, and

° exéds the AEL for Class 1 and Class 2 for Condition 3,
N\

then

4.2.2.6 Access level 4

If the level of radiation either for Condition 1 or Condition 2 or Condition 3 exceeds the AEL
for Class 3B, the FSOCS product shall be assigned to access level 4.

4.2.3 Theuseof C,

The access level is determined by the measurement of the optical radiation that could become
accessible following any reasonably foreseeable event during operation and maintenance.

For wavelengths between 1 200 nm and 1 400 nm, C; = 8 shall be used.
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4.3 Impact of using automatic power reduction features

Where the FSOCS uses an automatic power reduction feature to meet the limits of an access
level that is lower than that which would have to be assigned if no automatic power reduction
feature were present, the irradiance or radiant exposure during the maximum time to reach
the lower access level specified in 4.2 (2 s) shall not exceed the MPE.

4.4  Access level and classification requirements by location type
4.4.1 General

The focatiomof the FSOCSshattdetermmine the permissibie access fevefsof emissions]and
the tlassification of equipment to be used and subsequent types of controls. Table I~shows
the acceptable product classes and access levels for the different types of locations) Figyre 1
and |Figure 2 illustrate some of the location types described in 4.4 for commercial structures
and [residential areas.
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p Requirements for unrestricted locations

those’ areas that are normally accessible

to the p

unrestricted areas of rooftaps, public areas at ground level, open areas of offices
strial premises, etc.). For windows that can be opened or unenclosed balconies,
stricted region extends ¥’ m horizontally from a perimeter boundary as shown in Figurg

FSOCS emissiohs/crossing or received in an unrestricted location shall be access le

open beam laser transmitters that are used in an FSOCS and are installed without ag
itionssih unrestricted locations shall be Class 1 or Class 2.
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1 restricted 000 s Volume outside and within a dashed line is unrestricted

2 unrestricted Volume under and within a grey line is restricted

3 public rooftop Volume outside of a grey line is inaccessible space

4 inaccessible spage

5 openable windaw

6 balcony

7 residential or office space

8 flooref balcony

Figure 3— Exampies of extermat focation types
4.4.2.2 Use of Class 1M and Class 2M laser products in unrestricted locations

Installation and use of Class 1M or 2M transmitters in unrestricted locations is permitted if all
the following conditions are satisfied:

a) The transmitter shall be installed and comply with at least one of the following:

1) The use of optical aids within the-NHZ-Aided ENHZ is not a reasonably foreseeable
event.

i) Collimated beam transmitters

For collimated beam transmitters, transmitters that-de—not-satisfy—condition—1—of
TFable10 exceed the AEL of Class 1 or 2 for measurement Condition 1 of the table
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a)

b)

Key

a A W N P

for measurement aperture diameters and measurement distances for the default
(simplified) evaluation in IEC 60825-1, the installation shall not allow access to the
NHZ-Aided ENHZ with binoculars or telescopes at distances greater than 2 m from
the transmitter. For example, locating Class 1M or 2M equipment near the edge of
an unrestricted roof is permissible provided that all points within the-NHZ-Aided
ENHZ at distances greater than 2 m from the transmitter are in a restricted location
(beyond the 1 m extension of the unrestricted location next to the roof edge as
indicated in Figure 3). This condition is illustrated in Figure 4.

NOTE It is not considered a reasonably foreseeable event to make use of binoculars or telescopes at
distances closer than 2 m from a transmitter. However, transmitters-should will be placed as close to a
window or roof edge as reasonably possible.

i)

'he

installation shall ensure that there is gQaser energy reflected back into| the
nrestricted location (e.g. from a window) tha%

Diverging beam transmitters Q

For diverging beam transmitters, transmitters that : : e
TFable—10—in+EC60825-1 exceed the AEL of Class 1 or 2 for riBasurement
Condition 2 as defined in 4.2, the installation shall not allow acc '\to the-NHZ-
Aided ENHZ with eye loupes or magnifiers at distances closer tlﬁn 100 mm from
the transmitter. For example, locating a Class 1M or 2M wirelﬁ\(sb’transmitter bNn a
ceiling is permissible provided that a window or other barrier prevents acceds to
points within the beam path closer than 100 mm from the @@mitter.

NOTE Determination of what constitutes a reasonably foreseea g/ent is the responsibility of the
operating organization (EN-1850 ISO 12100 is a risk assessmer@andard, for example).

P) The transmitter shall provide a remote interlock connector that is interfaced with an
IPS at the time of installation so that the accessib@\energy is limited to access leyel 1
or 2 as indicated in Figure 5.

eeds access level 1 or 2.

[he transmitter and/or shielding shall requif‘e\\ﬁ special tool to move/remove it, and a label
hat is visible to warn of the hazard ore and after the transmitter or shieldinfg is
isplaced. Alternatively, the transn&'t’t‘e and/or shielding shall be equipped with an
nterlock.

IEC

unrestricted rooftop

restricted location or inaccessible space

1 metre extension of unrestricted location from roof edge
Class 1M or 2M FSOCS transmitter unit

transmitter beam

Figure 4 — Class 1M or 2M transmitter near edge of unrestricted rooftop
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o)y —%

IEC

biling
ansmitter
HZ
MPE with optical aids (outside of ENHZ)
ps = profile of monitoring zone for Installation Rrotection System
bor
This is an example of an IPS that monitors the ENHZ of a Class 1M transmitter. Power would be redud

the optically aided MPE level if theidnitored volume had been violated.

Figure 5 — €lass 1M transmitter in unrestricted location

llation and use-of-a Class 3R FSOCS transmitter in an unrestricted location is permitt

he transniitter shall be installed and comply with at least one of the following:
) an“eye exposure within the NHZ and the use of optical aids within the-NHZ-A

ed to

ed if

ded

ENHZ are not reasonably foreseeable events; or

C T pPTovIot—a O O O

at the time of installation so that the accessible energy is limited to access level 1
as indicated in Figure 5.

NOTE Determination of what constitutes a reasonably foreseeable event is the responsibility o
operating organization (EN-1050 1SO 12100 is a risk assessment standard, for example).

IPS
or 2

f the

b) The installation shall ensure that there is no laser energy reflected back into the
unrestricted location (e.g. from a window) that exceeds access level 1 or 2.

c) The transmitter and/or shielding shall require a special tool to move/remove it, and a label
that is visible to warn of the hazard before and after the transmitter or shielding is
displaced. Alternatively, the transmitter and/or shielding shall be equipped with an

nterlock.
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4.4.3 Requirements for restricted locations

4.4.3.1 General

Restricted locations are those areas that are inaccessible by the general public but that are
accessible to authorized personnel who may not have laser safety training. Where optically-
aided viewing conditions are reasonably foreseeable, a suitable warning sign shall be
provided as indicated in Table 3.

Examples of interior restricted locations are: equipment cabinets and closets (cupboards) in
offices and industrial buildings and locked/dedicated rooms. Interior restricted locations could
be ¢ccupied by Service/mamienance personnel or escoried visitors without FSOCS, lhser

safefy training.

Restricted locations also exist outdoors. The restricted location on the exterigrlsides pof a
building extends outward 2,5 m from the exterior surfaces, balconies or stajrways of| the
building as shown in Figure 3. Examples of exterior restricted locations arel/limited ac¢ess
aregs of commercial or industrial rooftops, telephone poles, or areas where/scaffolding might
exist. Exterior restricted space could be occupied by window cleaners_or/service/maintenance

personnel without FSOCS laser safety training.

Exterior locations are also considered restricted if either of thefollowing conditions is satigfied:

a)

b)

he location is within the range of 3 m to 6 m above a¢siwface in an unrestricted location;
r

he location is within 2,5 m in horizontal spacing)from any unrestricted location and, if
pplicable, is greater than 3 m above the surface of any underlying unrestricted locatign.

Fregq space optical signals crossing or received in a restricted location shall not exg¢eed

accgss level 1M or 2M (i.e. below the MPE Jimits without optical aids).

The|open beam laser transmitters that@re used in an FSOCS and are installed without added

conditions in restricted locations shallbe Class 1, 2, 1M or 2M.

4.4.8.2 Use of Class 3R laser products in restricted locations

Installation and use of Class 3R transmitters in restricted locations is permitted if all of the

following conditions are ‘satisfied.

a)

b)

d)

The transmitter(shall be installed and comply with at least one of the following:

1) an eye_exposure within the NHZ and the use of optical aids within the—NHZ-Afded
ENHZ-afe not reasonably foreseeable events; or

?) thestransmitter shall have a remote interlock connector that shall be interfaced with an
IRS at the time of installation so that the access level shall be limited to 1, 2, 1M of 2M
as indicated in Figure 6.

The installation shall ensure that there is no laser energy reflected back into the restricted
location (e.g. from a window) that exceeds access level 1M or 2M.

The transmitter and/or shielding shall require a special tool to move/remove it, and a label
that is visible to warn of the hazard before and after the transmitter or shielding is
displaced. Alternatively, the transmitter and/or shielding shall be equipped with an
interlock.

Any-additienal spillover beyond the receiving terminal within the-NHZ-Aided ENHZ shall be
within the restricted location, or if in an unrestricted location—must shall comply with
conditions in 4.4.2.2.
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It is important that additional care is taken €0 monitor the NHZ when it passes from indoors to outdoors.

NOTE This is an example of an IPS that monitors the entire NHZ of the Class 3R transmitter. Power is reduded to
the optically unaided MPE level if Atainan access is detected within the monitored volume.

Figure'6 — Class 3R transmitter in restricted location
4.4.4 Requirements for controlled locations

4.4.4.1 Gengetal

Controlled locations are those areas that are normally inaccessible except to authorized

personnel with appropriate laser safety training (e.g. tower-mounted terminals, fenced/sefure
aregs.af rooftops, locked rooms with strictly-controlled access, etc.).

Installation and use of Class 1, 2, 1M, 2M and 3R transmitters is permitted in controlled
locations without added conditions.

FSOCS emissions crossing into or received in controlled locations shall not exceed access
level 1M, 2M or 3R except as described in 4.4.4.2.

4.4.4.2 Use of Class 3B and Class 4 laser products in controlled locations

Generally, installation and use of FSOCS equipment in a manner that avoids access levels of
3B and 4 is preferred. However, provided the zone where access level 1M, 2M or 3R is
exceeded is confined to a controlled location, industry standard safe practices—{e-g-
IEC60825-1); are permitted to prevent human exposure to access levels of 3B and 4. Note
that access levels of 3B or 4 are not permitted outside of a controlled location.
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Open laser beam transmitters of Class 3B and 4 may be installed and used in controlled
locations if all of the following conditions are satisfied.

a) An IPS is in place that detects human entry to a volume containing the entire portion of
the NHZ that extends outside of the boundaries of the controlled location and causes
reduction of the power of the laser to a specified level within a specified time (see 4.6).

b) No¥E Care should be taken to determine an NHZ that includes sources of error or-beam
mis-steer errant laser radiation.

c) If the receiver is located within the NHZ, any spillover beyond the receiving terminal within
the NHZ shall also be contained in a controlled location.

d) Any-additienal spillover beyond a receiver within the-NHZ-Aided ENHZ shall not entdgr an
nrestricted location unless conditions of 4.4.2.2 are met.

e) laser safety officer (see IEC TR 60825-14) from the operating organizations shall be
sponsible for establishing and implementing control measures for laser_hazards wjthin
the controlled location.

4.4, Requirements for inaccessible space

Inaccessible space includes all space that is within neither unrestricted, restricted,| nor
controlled locations. This space extends outward horizontally

a) 2,5 m from the exterior surfaces of all buildings, or 3,5 '\ from locations that may be
])ccupied (e.g. balconies, stairways or epenable-windows\thiat open) of all buildings, or|
b)

rom the boundaries of restricted locations,

and [extends upward vertically either from 6 m aboye“a surface in an unrestricted locatiof, or
from 3 m above a surface in a restricted location.These conditions are indicated in Figure|3.

Access to free space optical radiation in inacgessible space shall not exceed access level[1M,
2M or 3R.

If the NHZ from an FSOCS transmitter intercepts navigable airspace, the appropriate aviation
authlorities shall be notified. There.may be additional regulatory requirements if visible lpser
beaimms are used near airports.

4.5 Classification
45.1 General

Clagsification of‘\\the optical transmitter is determined by the manufacturer based on
measurement{orranalysis of accessible-eptical laser radiation as specified in IEC 60825-1. It
is importanf 10 consider both the primary beam and any alignment or beacon beams
accessibletduring operation-must-be-considered in classifying the product and determining its
use jinappropriate locations as indicated in Table 1. Verification tests shall be made undef the
appiopriate conditions, e.g. at accessible positions, using the limiting apertures and fime
durations specified in IEC 60825-1 and in 4.2 of this document.

FSOCS equipment may be designed to operate with an APR system so that the emitted power
is reduced when a human crosses into the NHZ, or-NHZ-Aided ENHZ, (see 4.5.2). For FSOCS
applications, it is permissible to determine classification of FSOCS transmitters and the
access level assignment based on the emission that is accessible following a 2-s delay from
the time of-initial-human-expesure entry or penetration into the APR protected space. During
the 2-s period the MPE, measured using viewing conditions without optical aids shall not be
exceeded for equipment classified as Class 1, 2, 1M or 2M. For viewing conditions without
optical aids refer to—TFable—7 the table of MPEs in IEC 60825-1. An APR system is only
permitted on transmitters that are classified as Class 1, 2, 1M or 2M with the APR system
enabled.
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NOTE Rationale for 2 s: Because of the difficulty of a person with binoculars or other optical aid to fully align with
a-free-space-optical the beam, it is not reasonably foreseeable that a person could intercept the beam’s full power
within 2 s. During the 2-s period following exposure, no part of the body would be exposed above the optically
unaided MPE for access levels of 1, 2, 1M, 2M or 3R.

4.5.2 Automatic power reduction mechanisms (APR)
4.5.2.1 General

An APR system is a feature that a manufacturer may supply with an FSOCS transmitter by
which the accessible power is reduced to a specific level within a specific time, whenever
there is an event that could result in human exposure to radiation above the applicable MPE,
eg [} pCIDUII illtclbcptillU t:lc Il.‘JC(:lIII Ul TVCIT A VCIy DIIIG“ pUItiUII Uf thc IL-JC(;lIII that VV U|d
accgmmodate a 50 mm, 25 mm, 7 mm-e+3;5-mm or other aperture, as described in—Fabip-10
of 1HC-60825-1 Table 2.

The|operation of an APR system affects the classification of the FSOCS transmitter and the
accgss level at monitored locations as described in 4.2. The APR only refers to [that
mechanism that monitors the NHZ or-NHZ-Aided ENHZ and reduces power. lt'does not extend
to ipstallation protection systems used for limiting access in an unrestricted, restricted or
controlled location.

FSQCS transmitters which would be Class 4 without an APR systeém, shall not be installgd in
a manner such that access level 4 could be present in an unfestricted location in the evept of
an APR failure.

4.5.2.2 APR performance requirements

An APR shall accomplish the following:

a) monitor the entire NHZ or-NHZ-Aided ENKHZ depending on the reduced access level,

b) detect human interception of the NHZ ‘or-NHZ-Aided ENHZ, as appropriate, and redluce
ccessible power to a specified leveRwithin the specified time, and maintain the power at
r below the specified level for the duration of the potential hazard;

c) during the 2-s period allowed.for power reduction, ensure that the MPE without opftical
ids (as indicated in IEC 60825-1) at the point of interception-shal-ret-be is not excedded
or a Class 1, 2, 1M or 2M\product;

d) have an adequate level of reliability for all subsystems (including, for example, switches,

lectronics, softwafeland sensors), and be single fault tolerant — for example, when single
aults of the system occur that could permit an accessible energy above access level|l or
within the-NHZ-Aided ENHZ for Class 1 or 2 products, or access level 1M or 2M wjthin
he NHZ for Class 1M or 2M products, the safety function of the APR is performed;

OTE Annex B shows-seme examples of reliability assessment methods.

e) iffan ABR override mechanism is provided, for installation or servicing work, while enat
the<resumption of normal operation—must shall be prevented, and a visible or au

y
override requirements from IEC 60825-1);

f) in transmitters which would be Class 3B or 4 without an APR system, a single fault in the
safety function of the APR system shall cause:

1) reduction of transmitter emission level within 2 s of fault occurrence to Class 1 or 2 if
installed in an unrestricted location or to Class 1, 2, 1M or 2M if installed in either a

restricted or controlled location, (during—the—2-secondreduction—period—the—optically
uhaided-MPE-shallnotbe-exceeded see also 4.5.2.2 ¢)); and

2) notification of the single fault condition to the operating organization by means of a
required network monitoring system; and

g) due to the wide range of possible detection methods, the manufacturer shall determine a
test procedure to adequately verify the performance of the detection system which triggers
the APR. The test should account for humans between infant and adult (unless the age is
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reasonably restricted by the location type). Similarly, the tests should account for speeds
of entry into the beam that are reasonably foreseeable for the intended installation

location.

NoTE If power reduction occurs in less than 2 s, the MPE for that duration may be used.

Tests and assessments shall be carried out under reasonably foreseeable fault conditions. In
some complex systems, where the optical output is dependent on the integrity of other
components and the performance of circuit design and software, it may be necessary to use
other recognized methods for hazard/safety assessment (see Annex A).

Oncp the APR determines a safe condition, full power operation of the transmittg
permissible.
Altefnatively, the APR could remain in the low power condition until manuallyreset oncsg

ope

evaluation of the APR-based FSOCS shall account for start-up and restaft conditions fg

app

emigsion/exposure limits for its installed location type shall not be exceéded.

4.6

An

FSQCS transmitter by a manufacturer. Instead, an installer may incorporate an IPS wit
FSQCS transmitter so that the accessible power at defined locations is reduced to a spe
leve] within a specific time, whenever there is an eventythat could result in human exposu

radi

app
ope

The

connector that is provided by the tranSmitter manufacturer or by equivalent means. FS

tfran

instdlled with an IPS.

4.7

Whgn installing and operating an FSOCS, care should be exercised to prevent unintenti
reflgction (total and/or)partial) of the primary and, if used, beacon or alignment transm

bea

posgibility of aceidental misdirection of the laser beam and unintentional reflections sha
takep into actount in the evaluation of the access level, and NHZ, as appropriate, by
system installer/operating organization.

4.8
4.8.

4.8.

ator has determined that the hazard has ceased. Classification and-access |

licable time bases. Until a safe condition is established,~ the approp

Installation protection systems (IPS)

IIPS is a feature that functions similarly to an APR syste€m but is not integrated wit

tion above the applicable MPE. The requitements of 4.5.2 for APR systems
licable to an IPS; however, transmitter classification may not be determined based or
ation of an IPS.

interface between the IPS and the FSOCS transmitter shall be through a remote inte

Emitters that do not provide a“femote interlock connector or equivalent shall no

Specular reflections

ms. (This should apply to all laser classes as a matter of good work practice.)

@rganizational requirements

the
evel
r all
riate

N an
N an
cific
e to
are
the

lock
DCS
[ be

onal
itter
The
| be
the

1 Requirements for manufacturers of ready-to-use FSOCS transmitters or turn
key systems

1.1 General

Manufacturers of FSOCS transmitter and receiver equipment and/or turnkey end to end
systems shall

a) ensure that the equipment satisfies the product requirements of IEC 60825-1, including:

1) product classification;
2) engineering features (e.g. emission indicator, remote interlock connector, etc.);
3) labels for that classification as well as manuals and other proper documentation;
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4.8.
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ensure that the equipment satisfies the product requirements of IEC 60825-2 when the
FSOCS incorporates optical fibre that extends from the transmitting or receiving
enclosure(s);

provide the following additional information:

1) adequate description of any engineering design features incorporated into the product
that prevent exposure to radiation in excess of access level 1, 2, 1M, 2M or 3R;

2) adequate instructions for proper assembly, alignment, maintenance and safe use
including clear warnings concerning precautions to avoid exposure to radiation above
access level 1, 2, 1M, 2M or 3R;

can be mstalled and serviced in such a manner that the accessmle radlatlon deeg not
exceed the requirements of 4.4. These include requirements on horizontal and\vertical
spacing, definitions and requirements for unrestricted, restricted angd, contrglled
locations and inaccessible space, and, if allowed, the procedures and\ precaufions
applicable for any adjustments needed to increase/reduce beam divergence in ordeér to
reduce possible exposures;

4) the reaction time and operating parameters of the APR system.or IPS, if providef by
the manufacturer, e.g. the time to reach the desired access level;

%) where installation or service requires overriding an APR~op IPS system, information
shall be included to specify safe work practices and/or protection while the power
reduction system or monitor is overridden, and safé- procedures for reinstating (and
testing such systems;

6) sufficient information-shal-be-previded-byaFSODCS-equipment-manufacturer to gllow

the installer or operating organization to determine a maximum access level at|any
position relative to the transmitter;

T) instructions for connection of an IPS testhe remote interlock connector or equivalent
transmitter interface;

8) information that describes the condition upon which the classification is based

HEC-60825-1,Table-10,conditioh+1-orcondition2) (i.e. the condition used in the table

of measurement aperture di@meters and measurement distances for the default
(simplified) evaluation in 4,2)3

D) if the product is classified:in excess of Class 1M or 2M, the NHZ should be provided;

|0)for all products other*than Class 1, the-NHZ-Aided ENHZ, if present, should be
described-{see-examplesin-Clause-A2); and

| 1)any other information relevant to the safe use of the FSOCS product.
.2 Additienal manufacturer’s instructions

|.2.1 General

In the installation manual, the manufacturer shall explicitly define the area location type—pg+ in
accqrdance with the definitions of this document, and state whether the FSOCS is intefded

for instaftation M an unrestricted, TeStricted, or controttied access tocation type.

NOTE Products equipped with APR may have installation locations limited by 4.5.2.2 f).

The installation manual shall include the following statements:

"CAUTION — Use of controls, or adjustments, or performance of procedures other than those
specified herein may result in hazardous radiation exposure."

"The appropriate aviation authorities shall be notified if the nominal hazard zone (NHZ)
intercepts navigable airspace."
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1.2.2 Transmitters

following statements that apply to the particular classification of the transmitter of the

FSOCS shall be included in the installation manual.

Class 1 FSOCS transmitters: "This is a Class 1 FSOCS transmitter and may be installed in
unrestricted, restricted, or controlled locations as defined in this manual."

NOT

E This statement is not required for transmitters that satisfy the exemption described in Clause 1.

Class 1M FSOCS transmitters: "Caution, this is a Class 1M FSOCS transmitter and may be

inst
inst

Cla
inst

Cla
inst
inst

Cla
inst
inst

lled in unrestricted, restricted, or controlled locations as defined in this manual. |See
llation constraints for use in unrestricted locations.”

s 2 FSOCS transmitters: "Caution, this is a Class 2 FSOCS transmittennand may be
lled in unrestricted, restricted, or controlled locations as defined in this maaqual.”

s 2M FSOCS transmitters: "Caution, this is a Class 2M FSOCS transmitter and may be
lled in unrestricted, restricted, or controlled locations as defined)in this manual. |See
llation constraints for use in unrestricted locations."

s 3R FSOCS transmitters: "Caution, this is a Class 3R, ,ESOCS transmitter and may be
lled in unrestricted, restricted, or controlled locations.'as defined in this manual. |[See
llation constraints for use in unrestricted and restricted\locations."

Clags 3B FSOCS transmitters: "Gaudtion Warning, this’is a Class 3B FSOCS transmitter{and

may| be installed in controlled locations as defined.inthis manual.”

Clags 4 FSOCS transmitters: "Caution Dangéf, this is a Class 4 FSOCS transmitter and [may

be ipstalled in controlled locations as definéd in this manual."”

4.8.

|.2.3 Receivers

Appfopriate information—must .gshall be provided on systems whose receivers or receive
locations may not employ transmitters, on whether the receiver requires reception of optical

emi

4.8.

Inst
for
radi

For

a)
b)

c)
d)

gsions in excess of the MPE with optical aids and how to deploy that receiver properly,

p Installationsatnd service organization requirements

nstallatiopand service of equipment in a manner that will ensure that the accessible

Illation and service organizations for FSOCSs shall follow the manufacturer's instructions
[
tion satisfies the requirements of 4.4.

systems other than Class 1 or 2, the installation and service organization(s) shall:

provide adequate laser safety training to installation and service personnel;

ensure that suitable access controls and warning signs are employed-per in accordance
with Table 3. Each location requiring a sign shall contain the words, "Access level xx,
IEC 60825-12:2005 201x". Signs—are—to shall be posted adjacent to the equipment (to
adequately warn against entry into hazardous areas), and next to entrance doors as
indicated in Table 3;

The most recent published edition of IEC 60825-12 shall be used in the above mentioned
sign "Access level xx, IEC 60285-12:201x".

NOTE 201x indicates the edition and publication year of the standard.

ensure that IPS monitors, if used, are providing the protection intended.

for Class 3B and 4 FSOCSs, verify by analysis or test that the access level limits in 4.4 for
received radiation in unrestricted and restricted locations and received or transmitted
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radiation in controlled locations are met under reasonably foreseeable conditions including
consideration of beam alignment stability and mounting limitations.

Table 3 — Requirements for warning signs

Location type
Access level
Unrestricted Restricted Controlled
1 None None None
2 None None None
im@a Not applicable ° None ¢ None °©
2M 2 Not applicable P Adjacent ¢ Adjacent ¢
3R Not applicable P Not applicable P Adjacent ¢ andEhtfande
3B Not applicable P Not applicable P Adjacent ¢ @t Entrande
4 Not applicable P Not applicable P Adjaceft “and Entrande

NOT|E For wavelengths above 1 400 nm, Condition 2 measutements to establish access levels shall be n
with
maghifier). For all other wavelengths, Condition 2 measurements to establish access levels shall be made w|

7m

gids (binoculars or telescopes)". If the product is classified 1M or 2M because, it fails Condition
HEC60825-1—Fable—10 in 4.2 (highly diverging beam), then replace "(bingculars or telescopes)"
'[(magnifiers)".

Not applicable because access level not permitted in the location type (see(Fable 1).
If a sign is not present for access level 1M in restricted or controlled/ocations, it is the responsibility o
dided viewing.

fPlace a notice not necessarily within the zone but where it can be viewed by a person before they ent
hore hazardous zone.

a 7 mm aperture at a distance of 28 mm from the ghd of the FSOCS transmitter (this simulates a

h aperture at a distance of 70 mm from the end«f\the FSOCS transmitter (this simulates a x7 magnifier).

fFor access level 1M or 2M, the warning sign, if present,-must shall include the statement” "Do not use optical
P—of

perating organization to ensure alternate administrative controls\gfféctively prevent hazardous optigally

with

the

ade
x18
th a

4.8.
The

system. This includes, especially:

B Operating organization requirements

operating organization hastthe ultimate responsibility for the safety of the end-to

identification of the lgcation type at all portions of the entire transmission path within
NHZ-Aided ENHZ Where people may have access;

end

the

b) ensuring that,the’/classification and access level requirements are not exceeded for those
location types;
c) ensuring(that installation and service is performed only by organizations with the capability
f satisfying the applicable requirements of 4.4 and 4.8.2;
d) ¢nsuring that access to restricted and controlled locations is appropriately addressed |with
spect-to-lasersafety;
e) ensuring compliance with operating, installation, service and safety requirements;
f) ensuring that a laser safety officer is assigned to controlled locations that contain
Class 3B or 4 equipment;
g) after receiving notification of a fault in the APR system of an FSOCS transmitter that

would be Class 3B or 4 without an APR system, repair of the fault condition shall occur in

a time frame that reasonably prevents a second fault from occurring.
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Annex A
(informative)

Methods of hazard/safety analysis

Some methods of hazard/safety analysis are as follows:

a) preliminary hazard analysis (PHA) including circuit analysis. This method may be used in
its own right, but is an essential first stage in the application of other methods of
hazard/safety assessment;

b) ¢onsequence analysis (see IEC 61508);

c) fpilure modes and effects analysis (FMEA);
d) frmilure modes, effects and criticality analysis (FMECA) (see IEC 60812);
e) fault tree analysis (FTA);

f) e@vent tree analysis;

g) hazards and operability studies (HAZOPS).

Appfropriate testing should be implemented to supplement the apalySis whenever necessgary.

The|method of analysis and any assumptions made in the perfermance of the analysis shpuld
be stated by the manufacturer/operator.

Application examples of fault analysis methods are available in Annex-B C of IEC 60B25-
2:2004.
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Annex B
(informative)

Guidance for installing, servicing and operating organizations

B.1 General Working practices for FSOCSs

B.1.1 General

The general working practices detailed in B.1.2 are precautions that should be applied w

hen

servicing and installing any FSOCS. These general working practices shall be dong
“traiped personnel”. In addition, the working practices detailed in B.1.3 should be applie

appropriate.

B.1.p General working practices

Thelfollowing practices should be applied when working on any FSOCS:

Alighment

Maifmtenance/operation

Seryice/installation

Clegning

Modjfications

Lab¢l damage

Key|control

Alignment, installation and testing efOthe system should
carried out with the system operating at the lowest pos
output power, and not exceeéding Class 1M or 2M,
appropriate.

Follow only manufacturer-provided instructions for operation
routine maintenance of the system.

Follow only manufacturer-provided instructions for installa
and for service and-repair on the system. Disable safety feat
as infrequently as~possible. Ensure that safety features
reinstated beforé’the system is put back into normal use.

Use only manufacturer-provided methods for cleaning op
components of the laser system, if allowed at all. This
normally’ involve disabling the equipment, or at least stop
laseremission.

h by
d as

be
sible
as

and

aition
ures
are

tical
will
ping

Be not make any unauthorized modifications to any system or

associated equipment.

Report damaged or missing safety labels to the pe
appointed to maintain the equipment.

For equipment with key control, keys should be placed unde
control of a person (appointed by management) who sh
ensure their safe use, storage and overall control. Spare

should be retained under strict control by an authorized per
Authorization is given by the installing or operating organizg

rson

the
ould
eys
son.
\tion

as appropriate.

Test equipment

Signs

Optical fibres

Use only calibrated test equipment, e.g. optical power meters,

approved by the operating organization.

Erection of additional area warning signs may be appropriate in
certain circumstances, e.g. temporary warning signs during

service.

Equipment with optical fibre interfaces or connectors sh

ould

conform with IEC 60825-2, and the working practices detailed

therein should be applied to the part of the equipment u
optical fibres.

sing
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B.1.3 Additional working practices for Class/access level 1M, 2M, 3R, 3B

and 4 systems

If access to Class/access level 1M, 2M, 3R, 3B or 4 optical energy is possible, the following
additional practices should be followed:

a)
b)

f)

9)

B.2

Installation, operating, maintenance and service organizations which might include perso
the
appiopriate. In addition, persons installing dnd' maintaining Class 3B and 4 transmi
shodld be informed of at least the following:

a)
b)

c)

d)

all general working practices defined in B.1.2;

except for Class/access level 1M or 2M, only trained personnel should have access to the

open beam portion of the system;

do not stare mto laser beams with the naked eye or with any optlcal aid (unless approved

do not pomt the Iaser beam at people

any viewing and alignment aids used should have valid calibration and safety labéls,
should be equipped with engineering controls such as filters to prevent exposure to le
above the MPE in the appropriate wavebands;

here feasible, alignment and testing should be carried out using Classfaccess leV
or 2;

lhere should be no instance where exposure to energy in excesscof-access level 1M,
and 3R is necessary;

lhe operating organization LSO should ensure that applicable and appropriate eye
$kin protection is available to installation personnel.

Education and training

Vicinity of an FSOCS should be notified of hazards through labels, signs and trainin

ackground information on FSOCSs;

afety information concerning-\the laser classification system and access |
identification;

identification of the biological-effects and potential hazards to the eye and skin from |
Xposure;

and

and
vels

el 1

2M,

and

s in
j as
ters

evel

aser

rocedures—that—must .to be followed for safe installation and maintenance of these

systems;

explanation of posSible effects if safety rules are not followed.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF LASER PRODUCTS -

Part 12: Safety of free space optical communication
systems used for transmission of information
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization ‘comp
| national electrotechnical committees (IEC National Committees). The object of IEC\iS to prg
ternational co-operation on all questions concerning standardization in the electrical and-electronic field
is end and in addition to other activities, IEC publishes International Standards, Technical Specifica
bchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter (referred to as
Liblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter
the subject dealt with may participate in this preparatory work. International, governmental and
bvernmental organizations liaising with the IEC also participate in this prepafatioen. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance ‘with conditions determineg
jreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express,‘as nearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical ‘committee has representation fro|
terested IEC National Committees.

C Publications have the form of recommendations for interfnational use and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts are @nade to ensure that the technical content o
blications is accurate, IEC cannot be held responsible/ for the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
hnsparently to the maximum extent possible in{their national and regional publications. Any diverd
btween any IEC Publication and the corresponding national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation.'0f conformity. Independent certification bodies provide confg
sessment services and, in some areaS;‘access to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent ceftification bodies.

| users should ensure that they have the latest edition of this publication.

p liability shall attach to IEC onits directors, employees, servants or agents including individual expert
embers of its technical committees and IEC National Committees for any personal injury, property damal
her damage of any nature® whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out-efithe publication, use of, or reliance upon, this IEC Publication or any othe
Liblications.

tention is drawh, to the Normative references cited in this publication. Use of the referenced publicatid
dispensable for;the correct application of this publication.

tention is" drawn to the possibility that some of the elements of this IEC Publication may be the subjd
htent rights” IEC shall not be held responsible for identifying any or all such patent rights.

national Standard IEC 60825-12 has been prepared by IEC technical committee
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This second edition cancels and replaces the first edition published in 2004. This edition
constitutes a technical revision.

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

a) LEDs have been removed from the scope.

b) Normative references have been changed to refer the latest edition of the standards.

c) A description of the Condition 2 measurement and determination method for access level
has been added.
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The text of this standard is based on the following documents:

FDIS Report on voting

76/616/FDIS 76/617/RVD

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

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

Thellist of all parts of the IEC 60825 series, published under the general title Safety of\lpser
products, can be found on the IEC website.

The|committee has decided that the contents of this document will remain unchanged unti] the
stabjlity date indicated on the IEC website under "http://webstore.iec.ch" in the data relatgd to
the $pecific document. At this date, the document will be
e rleconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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SAFETY OF LASER PRODUCTS -

Part 12: Safety of free space optical communication
systems used for transmission of information

1 Scope

This| part of IEC 60825 provides requirements and specific guidance for the manufacture|and
safe| use of laser products and systems used for point-to-point or point-to-multipoint |free
spage optical data transmission in the wavelength range from 180 nm to 1 mm. This document
only| addresses the open beam portion of the system. If portions of the equipment or system
incofporate optical fibre that extends from the confinements of the enclosure(s),| the
manjufacturing and safety requirements in IEC 60825-2 apply to those portions only. [This
document does not apply to systems designed for the purposes of transmitting optical power
for gpplications such as material processing or medical treatment. TRhiS document also goes
not apply to the use of systems in explosive atmospheres (see IEC_80079-0).

Light-emitting diodes (LEDs) employed by free space optical communication systems
(FSQCSs), used for the purpose of free space optical data ttransmission, do not fall intd the
scofje of this document. This document covers lasers employed by FSOCSs used for| the
purgose of free space optical data transmission.

This|document:

e provides information to protect people- from potentially hazardous optical radiation
produced by FSOCSs by specifying engineering controls and requirements, administrative
gontrols and work practices accordingto the degree of the hazard; and

¢ gpecifies requirements for manufagcturing, installation, service and operating organizations
in order to establish procedures-and provide written information so that proper precautions
¢an be adopted.

Because of the nature of FSOCSs, also known as optical wireless or free-air information

regyirements for praviding appropriate information on how to use these systems safely, on the

and [maintenance functions on the operating organization. It is recognized that the user off this
‘: eHe——-6 RO+e——-6 e egore S, A e HA e Vice

organization and/or operating organization as mentioned above.

This document does not apply to a laser product if classification by the manufacturer
according to IEC 60825-1 shows that the emission level does not exceed the accessible
emission limit (AEL) of Class 1 under all conditions of operation, maintenance, service and
reasonably foreseeable failure.

2 Normative 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.
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IEC 60825-1, Safety of laser products — Part 1: Equipment classification and requirements

IEC 60825-2, Safety of laser products — Part 2: Safety of optical fibre communication systems

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following

o |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp
3.1

access level
potential hazard at any accessible position associated with & _ Aree space optical
communication system (FSOCS) installation

Note|l to entry: The access level is based on the level of optical radiation Which could become accessible in
reasqnably foreseeable circumstances, e.g. walking into an open beam ,path. It is closely related to the [laser
classjfication procedure in IEC 60825-1.

Note |2 to entry: Practically speaking, it takes two or more seconds td fully align an optical aid with a beam (yvhich
migh{ occur in an unrestricted location), and this delay is incorporated into the method for determining access|level.

3.2
accgss level 1
leve| for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limitsC(AEL) of Class 1 for the applicable wavelengths
and [emission duration will not occur

Note|l to entry: The level of radiation™s measured with the conditions for Class 1 laser profucts
(see |EC 60825-1), but with Condition 2 and)C; being as defined in 4.2.3 of this document (IEC 60825-12).

3.3
accegss level 1M
leve| for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits (AEL) of Class 1M for the applicable wavelengths
and lemission duration-will not occur

Note|l to entry#) The level of radiation is measured with the conditions for Class 1M laser profucts
(see |EC 60825-1); but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12).

Note |2 to entry: If the applicable limit of access level 1M is larger than the limit of 3R and less than the limit pf 3B,
accegs Jevel’lM is allocated.

3.4

access level 2

level for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits of Class 2 for the applicable wavelengths and
emission duration will not occur

Note 1 to entry: The level of radiation is measured with the conditions for Class 2 laser products
(see IEC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12).

3.5

access level 2M

level for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits of Class 2M for the applicable wavelengths and
emission duration will not occur


http://www.electropedia.org/
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Note 1 to entry: The level of radiation is measured with the conditions for Class 2M laser products
(see IEC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12).

Note 2 to entry: If the applicable limit of access level 2M is larger than the limit of 3R and less than the limit of 3B,
access level 2M is allocated.

3.6

access level 3R

level for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits of Class 3R for the applicable wavelengths and
emission duration will not occur

Note|l to entry: The level of radiation is measured with the conditions for Class 3R laser propucts
(see |EC 60825-1), but with Condition 2 and C being as defined in 4.2.3 of this document (IEC 60825-12):

Note |2 to entry: If the applicable limit of access level 1M or 2M is larger than the limit of 3R and less than thq limit
of 3B, access level 1M or 2M is allocated.

3.7
accegss level 3B
leve| for which, under reasonably foreseeable circumstances, human access to laser radiation
in excess of the accessible emission limits of Class 3B for the applicable wavelengths|and
emigsion duration will not occur

Note|l to entry: The level of radiation is measured with the conditiens for Class 3B laser profucts
(see |EC 60825-1), but with Condition 2 and C being as defined in 4.2.3 ‘af\this document (IEC 60825-12).

3.8
accegss level 4
leve] for which, under reasonably foreseeable circumstances, it is possible that human acgess
to Igser radiation in excess of the accessible emission limits of Class 3B for the applicable
wavelengths and emission duration could occur

Note|l to entry: The level of radiation is /measured with the conditions for Class 4 laser propucts
(see |EC 60825-1), but with Condition 2 and CMeing as defined in 4.2.3 of this document (IEC 60825-12).

3.9
autdmatic power reduction
APR
featire of a transmitter of (ap* FSOCS, provided by the system equipment manufacturen, by
whigh the accessible power in the nominal hazard zone (NHZ) or extended nominal hagard
zong (ENHZ) is reduced-to a specified value within a specified time

Note |l to entry: The térm “automatic power reduction” (APR) used in this document encompasses the follgwing
termg used in recommendations of the International Telecommunication Union ITU:
e dutomatic laser shutdown (ALS);

e gutomatic power reduction (APR);

e dutomatic power shutdown (APSD).

Note 2 to entry: The accessible power in the NHZ or ENHZ is reduced to a specified value within a specified time,
whenever there is an event which could result in human exposure to optical radiation above the maximum
permissible exposure (MPE), e.g. by a person entering the NHZ or ENHZ, as applicable. In an FSOCS, this feature
may be used by the transmitter manufacturer to determine the classification.

3.10
beacon
optical source whose function is to aid in pointing or alignment of an optical system

3.11

end-to-end system

FSOCS that is comprised of at least one transmitter, one receiver, and any peripheral
hardware necessary for the effective transfer of data along the transmission path from one
position in space to another
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3.12

extended nominal hazard zone

ENHZ

volume within which, when optical aids are used, the level of the direct, reflected or scattered
radiation exceeds the applicable maximum permissible exposure (MPE) (under measurement
conditions indicated in IEC 60825-1)

Note 1 to entry: Exposure levels outside the boundary of the ENHZ are below the applicable MPE when optical
aids are used.

Note 2 to entry: This volume is determined prior to activation of any IPS or APR systems unless the APR is used
for classification under the conditions of 4.5 of this document

3.13
free|space optical communication system
FSQCSs

installed, portable, or temporarily mounted, through-the-air system typically used, intenddd or
promoted for voice, data or multimedia communications and/or control purposes via the uge of
modulated optical radiation produced by a laser

Note |l to entry: “Free space” means indoor and outdoor optical wireless applications/with both non-directed and
direcfed transmission.

Note [2 to entry: Emitting and detecting assemblies may or may not be sepatated.

Note |3 to entry: Refer to the conditions within Clause 1, by which Classv1l FSOCS products are exempt frgm all
requifements of this document.

3.14
FSQCS transmitter

transmitter

opti¢al transmitter emitting radiation through the*air and used in an FSOCS

3.15
instpllation organization

installer

orggnization or individual who is résponsible for the installation of an FSOCS

3.16
installation protection system
IPS
featlire of an installation site, provided by the installer or operating organization, that has| two
functions: (1) it.detects human entry into the accessible volume of either the NHZ for
restficted or controlled locations or the ENHZ for an unrestricted location, and (2) once s$uch
entry is detected, causes reduction of the accessible power of the laser to a specified level
with|n a specified time

3.17
interlock

means either of preventing access to a hazardous location until the hazard is removed, or of
automatically removing the hazardous condition when access is gained

3.18
location
position or site occupied or available for occupancy

Note 1 to entry: Other standards may use the same terms for location types (3.19 to 3.22) with somewhat
different definitions.
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3.19

location of inaccessible space

inaccessible space

volume where a person cannot normally be located, i.e. the space that has a horizontal
spacing more than 2,5 m from any unrestricted location and is both greater than 6 m above a
surface in any unrestricted location, and more than 3 m above a surface in any restricted
location

Note 1 to entry: Inaccessible space may be entered by, for example, aircraft.

Note 2 to entry: All open space that is neither an unrestricted, restricted nor controlled location.

locafion where an engineering or administrative control measure is present_to make it

location that is normally inaccessible to the general public (including workers, visitors, [and
residlents in the immediate vicinity) by means of any administrative or engineering coptrol
ure but that is accessible to authorized personnel{(e.g. maintenance or sefvice
personnel including window cleaners in exterior locations) who may not have laser safety

ufacturer
nization or individual who makes or assembles optical devices and other components for
onstruction or modification of an FSOCS

inal hazard zone
volume within~which the level of the direct, reflected or scattered radiation exceeds| the
applicable maximum permissible exposure (MPE) (under measurement conditions indicatgd in

IEC |60825-1)

Note [L'toventry: Exposure levels outside the boundary of the NHZ are below the applicable MPE.

Note 2 to entry: This volume is determined prior to activation of any IPS or APR systems unless the APR is used
for classification under the conditions of 4.5 of this document.

3.25

operating organization

operator

organization or individual who is responsible for the operation and maintenance of an FSOCS

3.26

optically-aided viewing

use of optical aids (for example, binoculars or magnifiers) to view an emitting source from
within the emitted beam
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Note 1 to entry: It is possible that telescopic optics, including binoculars, could increase the hazard to the eye by
intrabeam viewing of a collimated beam when viewed at a distance.

3.27

removable laser system

laser system that can be removed from its protective housing and operated by simply plugging
into electrical mains or a battery

3.28
primary beam
beam that transmits the modulated data signal

3.29
reagjonably foreseeable event
event (or condition) that is credible and whose likelihood of occurrence (or existénce) capnot
be disregarded

3.30
ser\lice organization
orggnization or individual who is responsible for the service of an FSQCS

3.31
spetgial tool
tool that is not readily available at retail consumer hardware stores

Note |l to entry: Typical tools in this category are intended for use\with tamper-resistant fasteners.

3.32
spillover
beam radiant energy that propagates past the/seceiving terminal

3.33
optically unaided

withiout optical aids

withput using magnifiers or othen.optical aids, as with the naked eye

Note |l to entry: Prescription eyeglasses and contact lenses are not considered optical aids.
4 Requirements

4.1 Generalfemarks

For FSOCSs~employing lasers for the purpose of free space optical data transmission, all
claskification shall be made in accordance with IEC 60825-1.

If an FSOCS Incorporates a removable laser sysiem, that removable laser system shall
comply with the applicable requirements of IEC 60825-1.

FSOCSs have limitations imposed by this document that are dependent on the location type(s)
in which they are installed. Product classification and access level restrictions by location type
are summarized in Table 1.

In each location where emission is transmitted, crosses or is received, respective exposure
conditions shall be individually evaluated. Furthermore, potentially occupied locations along
the beam path, within the NHZ or ENHZ, shall also be evaluated for acceptable access levels
(Table 1) and for appropriate controls applied. Locations traversed by partial reflections from
windows within the beam path shall also be evaluated if the emission could exceed access
level 1 or 2. At a given location, the installation and operational constraints applied from 4.4
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shall be determined by whichever is the more hazardous: the transmitted or the received
optical radiation.

In the case of a location that receives access level 1 or 2 radiation but uses a Class 1M
transmitter in the opposite direction, these combined conditions are acceptable for restricted
locations but not for an unrestricted location unless the transmission equipment is installed as
described in 4.4.2.2 to reduce the transmitter access level to 1 or 2.

For links with spillover beyond the receiver, but within the ENHZ that is of access level 1M or
2M, the splllover (and any acceSS|bIe rad|at|on otherwise outside of the rece|ver path, e. 9.

Ilant W|th 4, 4 2 2 or |nacceSS|bIe space

For [Class 3B and Class 4 transmitters in controlled locations, the entire beam path [that
potentially passes through other location types, including inaccessible space, 'shall comply
with|the access level restrictions of Table 1. This may be satisfied in some)applications by
continually monitoring the entire NHZ to ensure rapid automatic power reduction in the event
of Human interception of the beam path. Any spillover beyond the, receiver, (and |any
accgssible radiation otherwise outside of the receiver path — e.g. in front'of it), within the NHZ,
shall also be contained in a controlled location or inaccessible spaege) Any additional spillpver
with|n the ENHZ shall be contained within a restricted or controlled location, an unrestricted
localion compliant with 4.4.2.2, or inaccessible space.

Table 1 — Restrictions for product classes*and access levels

Location type Permissible product classes Permissible access levels
and installation conditions

Unrgstricted Class 1 or 2 — No conditians lor2
Class 1M or 2M — See-44.2.2
Class 3R — See 4.4,2.3

Redftricted Class 1, 2, 1M« 0t/2M — No conditions 1,2, 1M or 2M
Class 3R +See 4.4.3.2

Controlled Class, -2, 1M, 2M, or 3R — No conditions 1, 2, 1M, 2M, or 3R
Class'3B or 4 — See 4.4.4.2 3Bor4—-See4.43.1
Inagcessible space 1, 2, 1M, 2M or 3R 1, 2, 1M, 2M or 3R

The|operating erganization has the ultimate responsibility for the installation, maintenarce,
service and safé use of the end-to-end system including engineering and administrative
controls. This includes, especially

e identification of the location type at all portions of the entire transmission path, including
heam spillover outside the receiver collection area and partial reflections from
intermediate windows, where people may have access;

e ensuring that the product classification, access level requirements, and installation
conditions from Table 1 are satisfied for those location types;

e ensuring that installation, maintenance and service are performed only by organizations
with the capability of satisfying the requirements of 4.4.

Requirements for transmitter manufacturers, installers and service organizations are also
included in this document.

IEC 60825-1 and IEC 60825-2 shall apply for classification and hazard level evaluations of
FSOCSs employing lasers intended for transmission of data over fibre optic cable.
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Determination of access level

4.2.1 General

Determination of access levels is the ultimate responsibility of the operating organization.
However, they may be determined by the maintenance, installation or service organization.
The methods for determining compliance with an access level are the same as those
described for classification in IEC 60825-1 except for the following.

a) The access level within a designated location shall be determined at any position relative
to an FSOCS transmitter where the access level is maximized, and could depend on

tormediate svustem elements such as windaows
4

b)

NOTE

the b
2-s p
level

Veri
faul
circt
acce

radigtion in excess of the applicable AEL for axlimited period only and for which it is

reas
take

4.2.
4.2.

The
acce

All t
IEC

For
a’
simy

The access level may depend on the activation of an IPS or APR system.

Dtherwise, the same method used for classification is also used for /determinatio

EC 60825-1.

Rationale for 2 s: Because of the difficulty of a person with binoculars or other optical aid to fully alig
Pam, it is not reasonably foreseeable that a person could intercept the beam{s\full power within 2 s. Durin
eriod following exposure, no part of the body would be exposed above thé-optically unaided MPE for a
of 1, 2, 1M, 2M or 3R.

ication testing of access levels shall be carried out upder reasonably foreseeable si

mstances where it is difficult to carry out directimeasurements, an assessment of
ss level based on calculations may be acceptable. Faults which result in the emissid

onably foreseeable that human access to.the radiation will occur before the produ
n out of service or adjusted down below the AEL, need not be considered.

p The use of Condition 2
p.1 General

access level is determined-by the measurement of the optical radiation that could bec
ssible following any reasonably foreseeable event during operation and maintenance.

hree conditions shall‘be tested. Condition 1 and Condition 3 shall be tested accordir
60825-1.

hll wavelengths, Condition 2 measurements to establish access levels shall be made
mm apenture at a distance of 70 mm from the end of the FSOCS transmitter
lates'ax7 magnifier).

In

conditions to ensure that the APR and/or IPS, (if* used, is operating properly.

c) If an IPS or APR system is monitoring the location in question, during the 2 s_immediately
ollowing any human interception, the accessible emission shall not exceed the MPE.

n of

ccess level. For viewing conditions without optical aids refer to the tabtes of MPHs in

with
g the
cess

ngle

In
the
n of
not
Ct is

ome

g to

with
this

DCS

ddition to the above and for all \I\IQ\IP|PI"\gth’ the total emission from the ES

transmitter for access level 3B systems shall not exceed the AEL of Class 3B.

In circumstances where it is difficult to carry out direct measurements, an assessment of
access level based on calculations is acceptable.

For an FSOCS with automatic power reduction, the access level will be determined by the
accessible emission (pulse or continuous wave) after the time interval of 2 s. Additionally the
MPE requirement in 4.3 shall be satisfied.
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Table 2 — Measurement aperture diameters and distances
for the default (simplified) evaluation

Condition 12

Applied to collimated beam
where, for example, telescope
or binoculars may increase the
hazard

Condition 2

Applicable to optical fibre
communication systems, see
IEC 60825-2

Applicable to free space
optical communication
systems

Condition 32

Applied to determine
irradiation relevant for the
optically unaided eye, for low
power magnifiers and for
scanning beams

Wavelength Aperture stop Distance Aperture stop Distance Aperture stop/ | Distance
limiting
aperture
nm mm mm mm mm mm mn|
< 302,5 - - 1 0
> 302,5 to < 400 7 2 000 7 70 1 10
> 400 to < 1400 50 2 000 7 70 7 10
> 11400 to < 4 000 |7 x Condition 3 2 000 7 70 1fort<0,35s 10
1,5 t3/8 for
0,35s<t<10s
3,5fort>10s (t
ins)
>4 000 to < 10° - - 1fort<0,35s 0
1,5 t3/8 for
0,35s<t<10s
3,5fort>10s (t
in s)
>|105 to < 108 - - 11 0

NOT
case

w
of IEC 6

Cy O I

a

NOTE 1 The descriptions below the “Condition” headings are typical cases for information only and arg
intenjded to be exclusive.

2 Limitations of the classification-scheme are discussed in IEC 60825-1:2014, Clause C.3, suggejsting
here additional risk analysis and“warnings might be appropriate. Condition 2 was used in previous editions
0825-1 as the “magnifying-glass” condition.

hen |IEC 60825-1 is updated, the latest edition shall apply to Condition 1 and Condition 3.

not

4.2.2.2

For
less

For

Access levels 1 and 1M

wavelengths less than 302,5 nm and greater than 4 000 nm, if the accessible emissig
than the AEL of Class 1 for Condition 3, then the FSOCS is assigned to access level [L.

lvavelengths between 302.5 nm and 4 000 nm, if the accessible emission is:

nis

+ less than the AEL of Class 1 for Condition 1, and Condition 2 and Condition 3,

then the FSOCS is assigned to access level 1.

If the accessible emission is:

e greater than the AEL of Class 1 for Condition 1 or Condition 2, and
e |ess than the AEL of Class 3B for Condition 1 and Condition 2, and
e |ess than the AEL of Class 1 for Condition 3,

then the laser product is assigned to access level 1M.
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NOTE 1 Typically, the accessible emission of a Class 1M product exceeds the Class 1 AEL for either Condition 1
or Condition 2. However, it is also classified as Class 1M when it exceeds that AEL for both Condition 1 and
Condition 2.

NOTE 2 The reason for verifying the AEL of Class 3B is to limit the maximum power passing through an optical
instrument.

If the accessible emission exceeds the AEL of Class 3B as determined with a 3,5 mm
diameter aperture placed at the closest point of human access, an additional warning
regarding a potential skin hazard shall be given.

NOTE 3 It is possible that a Class 1M laser product with a highly diverging beam can produce high enough

H d L L i i + ot LE. H + £l i) il at l Ll
irradipreetevetsrear-te-or-eontaet-wih-the-setree(fortstaree-afibre—tp-se-that-sikirRjury-is—possible:

4.2.2.3 Access levels 2 and 2M

Access levels 2 and 2M are applicable to the wavelength range of 400 nm to 700 nm. I{ the
accgssible emission exceeds the limits as required for Class 1 and for Class 1M)and is:

e |pss than the AEL of Class 2 for Condition 1, and Condition 2 and Condition 3,

then the FSOCS is assigned to access level 2.

If the accessible emission exceeds the limits as required for Class-1 and for Class 1M and|is:

e (reater than the AEL of Class 2 for Condition 1 or Condition 2, and
e |pss than the AEL of Class 3B for Condition 1 and Condition 2, and
e |pss than the AEL of Class 2 for Condition 3,

then the FSOCS is assigned to Class 2M.

NOTE 1 The reason for verifying the AEL of Clas$3B is to limit the maximum power passing through an optical
instryment, and to preclude high irradiance levelsinear to or in contact with diverging sources which may lepd to
skin injury.

NOTE 2 Typically, the accessible emission\of a Class 2M product exceeds the AEL of Class 2 for either Conflition
1 or Condition 2. However, it is also classitied as Class 2M when it exceeds the AEL of Class 2 for both Cond|tions
1 and Condition 2.

If tHe accessible emission..exceeds the AEL of Class 3B as determined with a 3,5[mm
diameter aperture placed-at the closest point of human access, an additional warhing
reggqrding a potential/skin hazard shall be given.

NOTE 3 It is possible that a Class 2M laser product with a highly diverging beam can produce high erjough
irradipnce levels near to or in contact with the source (for instance, a fibre tip) so that skin injury is possible.

4.2.2.4 Access level 3R

If thg¢-acCeessible emission, for Condition 1, Condition 2 and Condition 3 is:

e less than or equal to the AEL of Class 3R, and

e the accessible emission determined with Condition 3 exceeds the AEL for Class 1 and
Class 2, as applicable,

then the FSOCS is assigned to access level 3R.

4.2.2.5 Access level 3B
If the accessible emission:

e is less than or equal to the AEL of Class 3B for Condition 1, Condition 2 and Condition 3,
and

e exceeds the AEL for Class 3R for Condition1, Condition 2 or Condition 3, and
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e exceeds the AEL for Class 1 and Class 2 for Condition 3,

then

the FSOCS is assigned to access level 3B.

4.2.2.6 Access level 4

If the level of radiation either for Condition 1 or Condition 2 or Condition 3 exceeds the AEL
for Class 3B, the FSOCS product shall be assigned to access level 4.

4.2.3 Theuseof C,

The
acce

For

4.3

Whe
leve

access level is determined by the measurement of the optical radiation that could bec
ssible following any reasonably foreseeable event during operation and maintenance.

vavelengths between 1 200 nm and 1 400 nm, C, = 8 shall be used.

Impact of using automatic power reduction features

re the FSOCS uses an automatic power reduction feature to meet the limits of an ac
that is lower than that which would have to be assigned if no-automatic power redud

featlire were present, the irradiance or radiant exposure during(the maximum time to rq

the |

4.4
4.4.

The
the
the
and
and

ower access level specified in 4.2 (2 s) shall not exceed the MPE.

Access level and classification requirements by docation type
| General

location of the FSOCS shall determine thejpermissible access levels of emissions
Classification of equipment to be used andisubsequent types of controls. Table 1 sH
hcceptable product classes and access lévels for the different types of locations. Figy
Figure 2 illustrate some of the location'types described in 4.4 for commercial struct]
residential areas.

ome

Cess
tion
bach

and
ows
rel
ures
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Figure 1 — Commercial structures
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IEC
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gstricted

3 3|m unrestricted

Figure 2 — Residential areas

4.4.2 Requirements for unrestricted logations
4.4.2.1 General

Unrestricted locations are those’ areas that are normally accessible to the public
(e.g| unrestricted areas of rooftops, public areas at ground level, open areas of offices|and
industrial premises, etc.). For windows that can be opened or unenclosed balconies,| the
unrgstricted region extends*¥’m horizontally from a perimeter boundary as shown in Figure 3.

The|FSOCS emissiofhs)crossing or received in an unrestricted location shall be access leyel 1
or 2

Thel|open beatn laser transmitters that are used in an FSOCS and are installed without added
conditions<inunrestricted locations shall be Class 1 or Class 2.
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Key
restricted (gm0 Volume outside and within a dashed line is unrestricted
unrestricted Volume under and within a grey line is restricted

public rooftop Volume outside of a grey line is inaccessible space
inaccessible space

openable window

balcony

residential”or office space
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4.4.2.2 Use of Class 1M and Class 2M laser products in unrestricted locations

Installation and use of Class 1M or 2M transmitters in unrestricted locations is permitted if all
the following conditions are satisfied:
a) The transmitter shall be installed and comply with at least one of the following:
1) The use of optical aids within the ENHZ is not a reasonably foreseeable event.
i) Collimated beam transmitters

For collimated beam transmitters, transmitters that exceed the AEL of Class 1 or 2
for measurement Condition 1 of the table for measurement aperture diameters and
measurement distances for the default (simplified) evaluation in IEC 60825-1, the
installation shall not allow access to the ENHZ with binoculars or telescopes at
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distances greater than 2 m from the transmitter. For example, locating Class 1M or
2M equipment near the edge of an unrestricted roof is permissible provided that all
points within the ENHZ at distances greater than 2 m from the transmitter are in a
restricted location (beyond the 1 m extension of the unrestricted location next to
the roof edge as indicated in Figure 3). This condition is illustrated in Figure 4.

NOTE It is not considered a reasonably foreseeable event to make use of binoculars or telescopes at
distances closer than 2 m from a transmitter. However, transmitters will be placed as close to a
window or roof edge as reasonably possible.

ii) Diverging beam transmitters
For diverging beam transmitters, transmitters that exceed the AEL of Class 1 or 2

b) T

c)

Key

for measurement Condition 2 as defined In 4.2, the Installation shall not\dllow
access to the ENHZ with eye loupes or magnifiers at distances closer tha T&) mm
from the transmitter. For example, locating a Class 1M or 2M wireless snitter
on a ceiling is permissible provided that a window or other barrier pr ts acgess
to points within the beam path closer than 100 mm from the transmit@r.

NOTE Determination of what constitutes a reasonably foreseeable event i ﬁb:‘responsibility qf the
operating organization (ISO 12100 is a risk assessment standard, for exam I?}s

P) The transmitter shall provide a remote interlock connector s interfaced with an

IPS at the time of installation so that the accessible energycis-Jimited to access leyel 1

or 2 as indicated in Figure 5.

'he installation shall ensure that there is no Iaser\ggérgy reflected back into| the
nrestricted location (e.g. from a window) that exceengQ ess level 1 or 2.

[he transmitter and/or shielding shall require a sp 'aQtooI to move/remove it, and a [abel
hat is visible to warn of the hazard before agafter the transmitter or shielding is
isplaced. Alternatively, the transmitter andQ shielding shall be equipped withl an

hterlock. s\\\}

oﬁ
Q%
NS

1 wu

Testrictet Touftop

2 restricted location or inaccessible space

3 1
4 C

metre extension of unrestricted location from roof edge

lass 1M or 2M FSOCS transmitter unit

5 transmitter beam

Figure 4 — Class 1M or 2M transmitter near edge of unrestricted rooftop
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4.4,

Installation and use of a Class 3R FSOCS transmitter in an unrestricted location is permitt

the f

a)

ransmitter
ENHZ

The transmitter\shall be installed and comply with at least one of the following:

(=18

iling

MPE with optical aids (outside of ENHZ)
ps = profile of monitoring zone for Installation ProtectionSystem

por

EF This is an example of an IPS that monitorsthe ' ENHZ of a Class 1M transmitter. Power would be redud
the optically aided MPE level if the monitored'volume had been violated.

Figure 5 — Class 1M transmitter in unrestricted location

.3 Use of Class 3R eduipment in unrestricted locations

ollowing conditions:-are satisfied:

|) an eyesexposure within the NHZ and the use of optical aids within the ENHZ ar¢g
reasgnably foreseeable events; or

) theransmitter shall provide a remote interlock connector that is interfaced with an
atthe time of installation so that the accessible energy is limited to access level 1

ed to

ed if

not

IPS
or 2

as indicated in Figurp 5

NOTE Determination of what constitutes a reasonably foreseeable event is the responsibility o
operating organization (ISO 12100 is a risk assessment standard, for example).

f the

b) The installation shall ensure that there is no laser energy reflected back into the
unrestricted location (e.g. from a window) that exceeds access level 1 or 2.

c) The transmitter and/or shielding shall require a special tool to move/remove it, and a label
that is visible to warn of the hazard before and after the transmitter or shielding is
displaced. Alternatively, the transmitter and/or shielding shall be equipped with an
interlock.
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4.4.3 Requirements for restricted locations

4.4.3.1 General

Restricted locations are those areas that are inaccessible by the general public but that are
accessible to authorized personnel who may not have laser safety training. Where optically-
aided viewing conditions are reasonably foreseeable, a suitable warning sign shall be
provided as indicated in Table 3.

Examples of interior restricted locations are: equipment cabinets and closets (cupboards) in
offices and industrial buildings and locked/dedicated rooms. Interior restricted locations could
be ¢ccupied by service/mamienance personnel or escoried visiiors without FSOCS, laser

safefy training.

Restricted locations also exist outdoors. The restricted location on the exterigrlsides pf a
building extends outward 2,5 m from the exterior surfaces, balconies or stajrways of| the
building as shown in Figure 3. Examples of exterior restricted locations arel/limited acg¢ess
aregs of commercial or industrial rooftops, telephone poles, or areas where/scaffolding might
exist. Exterior restricted space could be occupied by window cleaners_or/service/maintenance

personnel without FSOCS laser safety training.

Exterior locations are also considered restricted if either of thefollowing conditions is satigfied:

a)

b)

he location is within the range of 3 m to 6 m above a¢siwface in an unrestricted location;
r

he location is within 2,5 m in horizontal spacing)from any unrestricted location and, if
pplicable, is greater than 3 m above the surface of any underlying unrestricted locatign.

Freg space optical signals crossing or received in a restricted location shall not ex¢eed

accgss level 1M or 2M (i.e. below the MPE Jimits without optical aids).

The|open beam laser transmitters that@re used in an FSOCS and are installed without added

conditions in restricted locations shallbe Class 1, 2, 1M or 2M.

4.4.8.2 Use of Class 3R laser products in restricted locations

Installation and use of Class 3R transmitters in restricted locations is permitted if all of the

following conditions are ‘satisfied.

a)

b)

d)

The transmitter(shall be installed and comply with at least one of the following:

1) an eye exposure within the NHZ and the use of optical aids within the ENHZ arg not
reasonably foreseeable events; or

?) thestransmitter shall have a remote interlock connector that shall be interfaced with an
IRS at the time of installation so that the access level shall be limited to 1, 2, 1M of 2M
as indicated in Figure 6.

The installation shall ensure that there is no laser energy reflected back into the restricted
location (e.g. from a window) that exceeds access level 1M or 2M.

The transmitter and/or shielding shall require a special tool to move/remove it, and a label
that is visible to warn of the hazard before and after the transmitter or shielding is
displaced. Alternatively, the transmitter and/or shielding shall be equipped with an
interlock.

Any spillover beyond the receiving terminal within the ENHZ shall be within the restricted
location, or if in an unrestricted location shall comply with conditions in 4.4.2.2.
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mportant that additional care is taken to monitor the NHZ when it passes from indoors to outdoors.

E This is an example of an (P$'that monitors the entire NHZ of the Class 3R transmitter. Power is redud
btically unaided MPE level«if human access is detected within the monitored volume.

Figure 6 — Class 3R transmitter in restricted location

| Requirentents for controlled locations
.1 General

ralled locations are those areas that are normally inaccessible except to author

ed to

ized

per

onnel with appropriate laser safety training (e g tower-mounted terminals fenced/se

ure

areas of rooftops, locked rooms with strictly-controlled access, etc.).

Installation and use of Class 1, 2, 1M, 2M and 3R transmitters is permitted in controlled
locations without added conditions.

FSOCS emissions crossing into or received in controlled locations shall not exceed access

leve

[ 1M, 2M or 3R except as described in 4.4.4.2.

4.4.4.2 Use of Class 3B and Class 4 laser products in controlled locations

Generally, installation and use of FSOCS equipment in a manner that avoids access levels of
3B and 4 is preferred. However, provided the zone where access level 1M, 2M or 3R is
exceeded is confined to a controlled location, industry standard safe practices are permitted
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to prevent human exposure to access levels of 3B and 4. Note that access levels of 3B or 4
are not permitted outside of a controlled location.

Open laser beam transmitters of Class 3B and 4 may be installed and used in controlled
locations if all of the following conditions are satisfied.

a) An IPS is in place that detects human entry to a volume containing the entire portion of
the NHZ that extends outside of the boundaries of the controlled location and causes
reduction of the power of the laser to a specified level within a specified time (see 4.6).

b) Care should be taken to determine an NHZ that includes sources of error or errant laser

radiation

c) If the receiver is located within the NHZ, any spillover beyond the receiving terminal~wjthin
the NHZ shall also be contained in a controlled location.

d) Any spillover beyond a receiver within the ENHZ shall not enter an unrestricted location
nless conditions of 4.4.2.2 are met.

e) laser safety officer (see IEC TR 60825-14) from the operating organization shall be
sponsible for establishing and implementing control measures for laser hazards wjthin
the controlled location.

4.4, Requirements for inaccessible space

Inackcessible space includes all space that is within neither” unrestricted, restricted,| nor
controlled locations. This space extends outward horizontally

a) 2,5 m from the exterior surfaces of all buildings,<or 3,5 m from locations that may be
])ccupied (e.g. balconies, stairways or windowsthat open) of all buildings, or
b)

rom the boundaries of restricted locations,

or

and |extends upward vertically either from 6-m’ above a surface in an unrestricted location
from 3 m above a surface in a restricted location. These conditions are indicated in Figure|(3.

Achss to free space optical radiationiin inaccessible space shall not exceed access level[1M,
2M or 3R.

If the NHZ from an FSOCS transmitter intercepts navigable airspace, the appropriate aviation
authorities shall be notified."There may be additional regulatory requirements if visible Ipser
beams are used near airports.

4.5 Classification
451 General

Clagsification of the optical transmitter is determined by the manufacturer based on
measurement or analysis of accessible laser radiation as specified in IEC 60825-1. |t is
impr rtant to consider both the primnry beam and any nlignmnnf orbeacon-beams-accessible
during operation in classifying the product and determining its use in appropriate locations as
indicated in Table 1. Verification tests shall be made under the appropriate conditions, e.g. at
accessible positions, using the limiting apertures and time durations specified in IEC 60825-1
and in 4.2 of this document.

FSOCS equipment may be designed to operate with an APR system so that the emitted power
is reduced when a human crosses into the NHZ, or ENHZ, (see 4.5.2). For FSOCS
applications, it is permissible to determine classification of FSOCS transmitters and the
access level assignment based on the emission that is accessible following a 2-s delay from
the time of entry or penetration into the APR protected space. During the 2-s period the MPE,
measured using viewing conditions without optical aids shall not be exceeded for equipment
classified as Class 1, 2, 1M or 2M. For viewing conditions without optical aids refer to the
table of MPEs in IEC 60825-1. An APR system is only permitted on transmitters that are
classified as Class 1, 2, 1M or 2M with the APR system enabled.
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NOTE Rationale for 2 s: Because of the difficulty of a person with binoculars or other optical aid to fully align with
the beam, it is not reasonably foreseeable that a person could intercept the beam'’s full power within 2 s. During the
2-s period following exposure, no part of the body would be exposed above the optically unaided MPE for access
levels of 1, 2, 1M, 2M or 3R.

4.5.2 Automatic power reduction mechanisms (APR)
45.2.1 General

An APR system is a feature that a manufacturer may supply with an FSOCS transmitter by
which the accessible power is reduced to a specific level within a specific time, whenever
there is an event that could result in human exposure to radiation above the applicable MPE,
eg [} pCIDUII ;Iltclbcptilly t:lc Il.‘JC(:lIII Ul TVCIT A VCIy DIIIG“ pUItiUII Uf thC IL-JC(;UII that VV U|d

accgmmodate a 50 mm, 25 mm, 7 mm or other aperture, as described in Table 2.

The|operation of an APR system affects the classification of the FSOCS transniitter and the
accgss level at monitored locations as described in 4.2. The APR onlycrefers to |that
mechanism that monitors the NHZ or ENHZ and reduces power. It does, not extenfl to
instdllation protection systems used for limiting access in an unrestricted, restricted or
controlled location.

FSQCS transmitters which would be Class 4 without an APR system; shall not be installgd in
a manner such that access level 4 could be present in an unrestrieted location in the evept of
an APR failure.

45.2.2 APR performance requirements

An APR shall accomplish the following:

a) mmonitor the entire NHZ or ENHZ depending.on the reduced access level;

b) detect human interception of the NHZ.or”’ENHZ, as appropriate, and reduce accessible
ower to a specified level within the specified time, and maintain the power at or bgelow
he specified level for the duration of:the potential hazard;

c) during the 2-s period allowed for*power reduction, ensure that the MPE without optical
ids (as indicated in IEC 60825-1) at the point of interception is not exceeded fpr a
Class 1, 2, 1M or 2M produet;

d) khave an adequate level of reliability for all subsystems (including, for example, switches,
}Iectronics, software _and sensors), and be single fault tolerant — for example, when single
aults of the system-occur that could permit an accessible energy above access level|l or

? within the ENHZ for Class 1 or 2 products, or access level 1M or 2M within the NHZ for

Class 1M or 2M-products, the safety function of the APR is performed,;

NOTE Annex B shows examples of reliability assessment methods.

e) if an ARRoverride mechanism is provided, for installation or servicing work, while enabled,

the, resumption of normal operation shall be prevented, and a visible or audible warning

hall” clearly indicate that the APR has been overridden (based on interlock ovefride
requirements from IEC 60825-1J;

f) in transmitters which would be Class 3B or 4 without an APR system, a single fault in the
safety function of the APR system shall cause:

1) reduction of transmitter emission level within 2 s of fault occurrence to Class 1 or 2 if
installed in an unrestricted location or to Class 1, 2, 1M or 2M if installed in either a
restricted or controlled location, (see also 4.5.2.2 c)); and

2) notification of the single fault condition to the operating organization by means of a
required network monitoring system; and

g) due to the wide range of possible detection methods, the manufacturer shall determine a
test procedure to adequately verify the performance of the detection system which triggers
the APR. The test should account for humans between infant and adult (unless the age is
reasonably restricted by the location type). Similarly, the tests should account for speeds
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of entry into the beam that are reasonably foreseeable for the intended installation

location.

If power reduction occurs in less than 2 s, the MPE for that duration may be used.

Tests and assessments shall be carried out under reasonably foreseeable fault conditions. In
some complex systems, where the optical output is dependent on the integrity of other
components and the performance of circuit design and software, it may be necessary to use
other recognized methods for hazard/safety assessment (see Annex A).

Once_the APR determines a safe condition, full power operation of the transmitter is

permissible.

Alternatively, the APR could remain in the low power condition until manually reset*oncse

ope
eva
app

emigsion/exposure limits for its installed location type shall not be exceedged.

4.6

An

FSQCS transmitter by a manufacturer. Instead, an installerMpay incorporate an IPS wit
FSQCS transmitter so that the accessible power at defined, locations is reduced to a spe
leve] within a specific time, whenever there is an event/that could result in human exposu

radi

app
ope

The
con
tran

instdlled with an IPS.

4.7

Whgn installing and operating an FSOCS, care should be exercised to prevent unintenti
reflgction (total and/or.partial) of the primary and, if used, beacon or alignment transm

bea

posgibility of accidental misdirection of the laser beam and unintentional reflections sha
taken into account’in the evaluation of the access level, and NHZ, as appropriate, by
system installerfoperating organization.

4.8

4.8.1

4.8.

ffator has determined that the hazard has ceased. Classification and "access |
luation of the APR-based FSOCS shall account for start-up and restart €onditions fg
licable time bases. Until a safe condition is established,() the approp

Installation protection systems (IPS)

IIPS is a feature that functions similarly to an APR system but is not integrated wit

tion above the applicable MPE. The requirémeénts of 4.5.2 for APR systems
licable to an IPS; however, transmitter classification may not be determined based on
ation of an IPS.

interface between the IPS and the FSOCS transmitter shall be through a remote intef
mector that is provided by the transniitter manufacturer or by equivalent means. FS
Emitters that do not provide a remote interlock connector or equivalent shall no

Specular reflections

ms. (This should apply to all laser classes as a matter of good work practice.)
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key systems

1.1 General

Manufacturers of FSOCS transmitter and receiver equipment and/or turnkey end to end
systems shall

a) ensure that the equipment satisfies the product requirements of IEC 60825-1, including:

1) product classification;
2) engineering features (e.g. emission indicator, remote interlock connector, etc.);

3) labels for that classification as well as manuals and other proper documentation;
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b)

c)

4.8.
4.8.

Int
acc

for installation in an unrestricted, restricted, or controlled access location type.

NOTIE “\Rroducts equipped with APR may have installation locations limited by 4.5.2.2 f).

ensure that the equipment satisfies the product requirements of IEC 60825-2 when the
FSOCS incorporates optical fibre that extends from the transmitting or receiving
enclosure(s);

provide the following additional information:

1) adequate description of any engineering design features incorporated into the product
that prevent exposure to radiation in excess of access level 1, 2, 1M, 2M or 3R;

2) adequate instructions for proper assembly, alignment, maintenance and safe use
including clear warnings concerning precautions to avoid exposure to radiation above
access level 1, 2, 1M, 2M or 3R;

can be installed and serviced in such a manner that the accessible radiation deeg not
exceed the requirements of 4.4. These include requirements on horizontal and\vertical
spacing, definitions and requirements for unrestricted, restricted angd, contrglled
locations and inaccessible space, and, if allowed, the procedures and\ precaufions
applicable for any adjustments needed to increase/reduce beam divergence in ordeér to
reduce possible exposures;

4) the reaction time and operating parameters of the APR system.or IPS, if providef by
the manufacturer, e.g. the time to reach the desired access level;

%) where installation or service requires overriding an APR~op IPS system, information
shall be included to specify safe work practices and/or protection while the power
reduction system or monitor is overridden, and safé-procedures for reinstating (and
testing such systems;

6) sufficient information to allow the installer or ©perating organization to determine a
maximum access level at any position relativelto the transmitter;

T) instructions for connection of an IPS to the‘remote interlock connector or equivalent
transmitter interface;

8) information that describes the conditief’ upon which the classification is based (i.e| the
condition used in the table of measurement aperture diameters and measurement
distances for the default (simplified) evaluation in 4.2);

9) if the product is classified in_excess of Class 1M or 2M, the NHZ should be provide

=

| 0)for all products other than Class 1, the ENHZ, if present, should be described; and
[ 1)any other information-relevant to the safe use of the FSOCS product.

| .2 Additional manufacturer’s instructions
|.2.1 General

he installation® manual, the manufacturer shall explicitly define the area location tyge in
qrdance qwvith the definitions of this document, and state whether the FSOCS is intended

The installation manual shall include the following statements:

"CAUTION — Use of controls, or adjustments, or performance of procedures other than those

spe

cified herein may result in hazardous radiation exposure."”

"The appropriate aviation authorities shall be notified if the nominal hazard zone (NHZ)

inte

4.8.

rcepts navigable airspace."”

1.2.2 Transmitters

The following statements that apply to the particular classification of the transmitter of the
FSOCS shall be included in the installation manual.
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Class 1 FSOCS transmitters: "This is a Class 1 FSOCS transmitter and may be installed in
unrestricted, restricted, or controlled locations as defined in this manual.”

NOTE This statement is not required for transmitters that satisfy the exemption described in Clause 1.

Class 1M FSOCS transmitters: "Caution, this is a Class 1M FSOCS transmitter and may be

inst
inst

alled in unrestricted, restricted, or controlled locations as defined in this manual. See
allation constraints for use in unrestricted locations.”

Class 2 FSOCS transmitters: "Caution, this is a Class 2 FSOCS transmitter and may be

inst

alled in unrestricted, restricted, or controlled locations as defined in this manual."

Clags 2M FSOCS transmitters: "Caution, this is a Class 2M FSOCS transmitter and\may be

inst
inst

dlled in unrestricted, restricted, or controlled locations as defined in this mahnual. |See
dllation constraints for use in unrestricted locations."

Clags 3R FSOCS transmitters: "Caution, this is a Class 3R FSOCS transmitter and may be

inst
inst

dlled in unrestricted, restricted, or controlled locations as defined Jn* this manual. |See
dllation constraints for use in unrestricted and restricted locations.

Clags 3B FSOCS transmitters: "Warning, this is a Class 3B FSQCS transmitter and may be

inst

dlled in controlled locations as defined in this manual."”

Clags 4 FSOCS transmitters: "Danger, this is a Class(4' FSOCS transmitter and may be

inst

4.8.

dlled in controlled locations as defined in this manual."

|.2.3 Receivers

Appfopriate information shall be provided of’ssystems whose receivers or receive locations
may| not employ transmitters, on whether the receiver requires reception of optical emisgions

ine
4.8.

for
radi

For

d)

InstIIIation and service organizations for FSOCSs shall follow the manufacturer's instructions

cess of the MPE with optical aids and how to deploy that receiver properly.

p Installation and service.@rganization requirements

installation and service_of equipment in a manner that will ensure that the accessible
tion satisfies the reguirements of 4.4.

5ystems other than Class 1 or 2, the installation and service organization(s) shall:

provide adeqguate laser safety training to installation and service personnel;

ensure that suitable access controls and warning signs are employed in accordance |with
Table= 3. Each location requiring a sign shall contain the words, "Access level| xx,
IEC60825-12:201x". Signs shall be posted adjacent he equipment (to adequately warn

The most recent published edition of IEC 60825-12 shall be used in the above mentioned
sign "Access level xx, IEC 60285-12:201x".

NOTE 201x indicates the edition and publication year of the standard.

ensure that IPS monitors, if used, are providing the protection intended.

for Class 3B and 4 FSOCSs, verify by analysis or test that the access level limits in 4.4 for
received radiation in unrestricted and restricted locations and received or transmitted
radiation in controlled locations are met under reasonably foreseeable conditions including
consideration of beam alignment stability and mounting limitations.
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Table 3 — Requirements for warning signs

Location type
Access level
Unrestricted Restricted Controlled

1 None None None

2 None None None
im2 Not applicable P None € None ¢
2m 2 Not applicable P Adjacent 9 Adjacent @

3R Not applicable P Not applicable P Adjacent ¢ and Entrance
3B Not applicable P Not applicable P Adjacent 9 and Entrande

4 Not applicable P Not applicable P Adjacent ¢ and<Ehtrande

a8  For access level 1M or 2M, the warning sign, if present, shall include the statement: "Do notuse) optical jaids
binoculars or telescopes)”. If the product is classified 1M or 2M because it fails Conditiam2*in 4.2 (highly
diverging beam), then replace "(binoculars or telescopes)" with "(magnifiers)".

b Not applicable because access level not permitted in the location type (see Table 1).

¢ If a sign is not present for access level 1M in restricted or controlled locations, .ifVis the responsibility of the
perating organization to ensure alternate administrative controls effectively, prevent hazardous optitally
dided viewing.

d  Place a notice not necessarily within the zone but where it can be viewed“by a person before they enter a
hore hazardous zone.

NOTE For wavelengths above 1 400 nm, Condition 2 measurementsxto ‘establish access levels shall be mpade
withla 7 mm aperture at a distance of 28 mm from the end of the.FSOCS transmitter (this simulates a|x18
maghifier). For all other wavelengths, Condition 2 measurements.to establish access levels shall be made wjth a
7 min aperture at a distance of 70 mm from the end of the FSOCS transmitter (this simulates a x7 magnifier).

4.8.8 Operating organization requirements

The|operating organization has the ultilmate responsibility for the safety of the end-totend
system. This includes, especially:

a) identification of the location type at all portions of the entire transmission path withir] the
EFNHZ where people may have access;

b) eénsuring that the classification and access level requirements are not exceeded for those
location types;

c) ensuring that installation and service is performed only by organizations with| the
¢apability of satisfying the applicable requirements of 4.4 and 4.8.2;

d) ensuring thatiaccess to restricted and controlled locations is appropriately addressed [with
spect tovlaser safety;

e) eénsuring compliance with operating, installation, service and safety requirements;

f) ensUring that a laser safety officer is assigned to controlled locations that contain
tass-3Bor4equipment;

g) after receiving notification of a fault in the APR system of an FSOCS transmitter that
would be Class 3B or 4 without an APR system, repair of the fault condition shall occur in
a time frame that reasonably prevents a second fault from occurring.
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Annex A
(informative)

Methods of hazard/safety analysis

Some methods of hazard/safety analysis are as follows:

a) preliminary hazard analysis (PHA) including circuit analysis. This method may be used in
its own right, but is an essential first stage in the application of other methods of

hazard/safety assessment;

b) ¢onsequence analysis (see IEC 61508);

c) failure modes and effects analysis (FMEA);

d) failure modes, effects and criticality analysis (FMECA) (see IEC 60812);
e) fault tree analysis (FTA);

f) event tree analysis;

g) hazards and operability studies (HAZOPS).

Appropriate testing should be implemented to supplement the apalySis whenever necessgary.

The|method of analysis and any assumptions made in the perfermance of the analysis shpuld
be stated by the manufacturer/operator.

Application examples of fault analysis methods are available in Annex C of IEC 60825-2:2p04.
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B.1

Annex B
(informative)

Guidance for installing, servicing and operating organizations

Working practices for FSOCSs

B.1.1 General

The general working practices detailed in B.1.2 are precautions that should be applied w

hen

sery
“trai

appt
B.1.
The

Alig

Maifmtenance/operation

Sery\

Cles

Mod

cing and installing any FSOCS. These general working practices shall be donhg
ned personnel”. In addition, the working practices detailed in B.1.3 should be applie

opriate.

P General working practices

following practices should be applied when working on any FSOCS:

hment

ice/installation

ning

ifications

Lab¢l damage

Key

control

Alignment, installation and testing efOthe system should
carried out with the system operating at the lowest pos
output power, and not exceeéding Class 1M or 2M,
appropriate.

Follow only manufacturer-provided instructions for operation
routine maintenance of the system.

Follow only manufacturer-provided instructions for installa
and for service and-repair on the system. Disable safety feat
as infrequently as~possible. Ensure that safety features
reinstated beforé’the system is put back into normal use.

Use only manufacturer-provided methods for cleaning op
components of the laser system, if allowed at all. This
normally’ involve disabling the equipment, or at least stop
laseremission.

D by
d as

be
sible
as

and

aition
ures
are

tical
will
ping

Be not make any unauthorized modifications to any system or

associated equipment.

Report damaged or missing safety labels to the pe
appointed to maintain the equipment.

For equipment with key control, keys should be placed unde
control of a person (appointed by management) who sh
ensure their safe use, storage and overall control. Spare

should be retained under strict control by an authorized per
Authorization is given by the installing or operating organizg

rson

the
ould
eys
son.
\tion

as appropriate.

Test equipment

Signs

Optical fibres

Use only calibrated test equipment, e.g. optical power meters,

approved by the operating organization.

Erection of additional area warning signs may be appropriate in
certain circumstances, e.g. temporary warning signs during

service.

Equipment with optical fibre interfaces or connectors sh

ould

conform with IEC 60825-2, and the working practices detailed

therein should be applied to the part of the equipment u
optical fibres.

sing
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3 Additional working practices for Class/access level 1M, 2M, 3R, 3B
and 4 systems

If access to Class/access level 1M, 2M, 3R, 3B or 4 optical energy is possible, the following

add

a)
b)

f)

9)

B.2

Inst
the

app
sho
a)
b)
c)

d)
e)

itional practices should be followed:

all general working practices defined in B.1.2;

except for Class/access level 1M or 2M, only trained personnel should have access to the

open beam portion of the system;

do not stare mto laser beams with the naked eye or with any optlcal aid (unless approved

o not pomt the Iaser beam at people

any viewing and alignment aids used should have valid calibration and safety labels,
should be equipped with engineering controls such as filters to prevent exposure to le
above the MPE in the appropriate wavebands;

here feasible, alignment and testing should be carried out using Classfaccess leV

jhere should be no instance where exposure to energy in excesscof-access level 1M,
and 3R is necessary;

lhe operating organization LSO should ensure that applicable and appropriate eye
$kin protection is available to installation personnel.

Education and training

allation, operating, maintenance and service organizations which might include perso
Vicinity of an FSOCS should be notified of hazards through labels, signs and trainin
fopriate. In addition, persons installing dand" maintaining Class 3B and 4 transmi
dld be informed of at least the following:

background information on FSOCSs;

$afety information concerning-\the laser classification system and access |
identification;

identification of the biological-effects and potential hazards to the eye and skin from |
gxposure;

procedures to be followed for safe installation and maintenance of these systems;
explanation of possible effects if safety rules are not followed.

and

and
vels
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SECURITE DES APPAREILS A LASER -

Partie 12: Sécurité des systemes de communication optiques
en espace libre utilisés pour la transmission d'informations

AVANT-PROPOS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale de )ynormalig
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)"L'IEC a
bjet de favoriser la coopération internationale pour toutes les questions de normalisatiopydans les dom
b |'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normnies internatio
bs Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) ¢
uides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a de$ comités d'étudeq
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organissg
internationales, gouvernementales et non gouvernementales, en liaison avec IIIEC; participent égalemen
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de'Normalisation (ISO), selor
conditions fixées par accord entre les deux organisations.

[oE=-N-N-Nrlw

Les décisions ou accords officiels de I'lEC concernant les questions téchnaiques représentent, dans la m
dy possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

Les Publications de I'IEC se présentent sous la forme de reégmmandations internationales et sont ag
cpmme telles par les Comités nationaux de I'lEC. Tous les€efforts raisonnables sont entrepris afin que
s’assure de I'exactitude du contenu technique de ses publieations; I'lEC ne peut pas étre tenue responsah
I'¢ventuelle mauvaise utilisation ou interprétation qui en €st faite par un quelconque utilisateur final.

Dpns le but d'encourager l'uniformité internationale, les"Comités nationaux de I'lEC s'engagent, dans to
mesure possible, a appliquer de fagon transparente(les Publications de I'lEC dans leurs publications natio
el régionales. Toutes divergences entre toutes ‘Publications de I'IEC et toutes publications nationaldg
rdgionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

LIIEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
fdurnissent des services d'évaluation dé-conformité et, dans certains secteurs, accédent aux marque
cpnformité de I'lEC. L’'IEC n'est respofsable d'aucun des services effectués par les organismes de certifig
indépendants.

Tpus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniere édition de cette publication.

y|compris ses experts pafticuliers et les membres de ses comités d'études et des Comités nationaux de
ppur tout préjudice causéen cas de dommages corporels et matériels, ou de tout autre dommage de qu
nfture que ce soit,~directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) ¢
deépenses découlant_de la publication ou de [l'utilisation de cette Publication de I'lEC ou de toute

Publication de I:EE, ou au crédit qui lui est accordé.

L

attention est{attirée sur les références normatives citées dans cette publication. L'utilisation de publicg
rgférencées.est obligatoire pour une application correcte de la présente publication.

Llattention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent
I'bbjer de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
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de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60825-12 a été établie par le comité d'études 76 de I'lEC:
Sécurité des rayonnements optiques et matériels laser.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2004. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) Les LED ont été retirées du domaine d’application.

b) Les références normatives ont été modifiées pour citer les éditions les plus récentes des

normes.
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c) Une description de la mesure en Condition 2 et de la méthode de détermination pour le

niveau d’acces a été ajoutée.

Le texte de cette norme est issu des documents suivants:

FDIS

Rapport de vote

76/616/FDIS

76/617/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de cette Norme internationale.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Une|liste de toutes les parties de la série IEC 60825, publiées sous le titre général Séc

des jappareils a laser, peut étre consultée sur le site web de I'lEC.

Le qomité a décidé que le contenu de ce document ne sera pas modifié avant la datg

rité

e de

stabjlité indiquée sur le site web de I'lEC sous "http://webstore.iecich" dans les donnpées
relafives au document recherché. A cette date, le document sera

e reconduit,
e Jupprimé,
e remplacé par une édition révisée, ou

e amendé.
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SECURITE DES APPAREILS A LASER -

Partie 12: Sécurité des systemes de communication optiques
en espace libre utilisés pour la transmission d'informations

1 Domaine d’application

relafives a la fabrication et a l'utilisation en toute sécurité des appareils a laser.et|des
systemes employés pour la transmission optique de données en espace libre, d'un point A un
autre ou d'un point a plusieurs autres points, dans la plage de longueurs d’onde comprise
entre 180 nm et 1 mm. Le présent document ne traite que de la partie dunfaisceau qyi se
progage dans un espace ouvert du systeme. Si des parties de I'équipement”ou du systgeme
comprennent une fibre optique qui sort des limites de confinement de lenveloppe ou|des
enveloppes, les exigences de fabrication et de sécurité de I'lEC 608252 ne s'appliquent jqu'a
ces |parties. Le présent document ne s'applique pas aux systémesycongus dans le bu[ de

La ;irésente partie de I'lEC 60825 donne des exigences et des recommandations spécifithues

trangmettre un flux énergétique optique pour des applications gelles que le traitement|des
mate¢riaux ou le traitement médical. Le présent document ne S'applique pas non plys a
['util|sation des systémes en atmosphéres explosives (voir I'lEC60079-0).

Les|diodes électroluminescentes (LED) employées «par’ les systéemes de communication
optique en espace libre (SCOEL), pour la transmission® optigue de données en espace l|bre,
ne font pas partie du domaine d’application du “grésent document. Le présent document
couyre les lasers employés par les SCOEL utilisés dans le cadre de la transmission optjque
de données en espace libre.

Le présent document:

fournit des informations pour protéger les personnes contre le rayonnement optique
potentiellement dangereux produit par les SCOEL, en spécifiant les moyens de contrb|e et
Ies exigences techniques, |les-moyens de contrble administratif et les regles de travajl en
fonction du degré de danger; et

4pécifie des exigences a l'usage des organismes assurant la fabrication, l'installation,
llentretien et I'exploitation, afin d'établir des procédures et de fournir des informations
@crites, de sorte-que des précautions appropriées puissent étre prises.

ison de laspature des SCOEL, également connus sous le nom de systémes optiquep de
trangmission-dinformations sans fil ou a I'air libre, des précautions sont prises lors de|leur
fabrijcation~\comme lors de leur installation, exploitation, maintenance et entretien, pour
assyrer (un~ déploiement et une utilisation en toute sécurité. Le présent document établit la
responsabilité du fabricant du systéme et/ou des émetteurs vis-a-vis de certaines exigences
de : H—athst e ext c Hé A A fions
appropriées sur la maniére d'utiliser ces systéemes en toute sécurité. Il fixe la responsabilité
de l'installateur et/ou de I'organisme d'exploitation vis-a-vis du déploiement et de I'utilisation
en toute sécurité de ces systemes. Il définit, comme il convient, la responsabilité des
organismes d'installation et d'entretien vis-a-vis de leur respect des instructions de sécurité,
pendant les opérations d'installation et d'entretien et de I'organisme d'exploitation vis-a-vis
des fonctions d'exploitation et de maintenance. Il est manifeste que l'utilisateur du présent
document peut relever d'une ou de plusieurs catégories, celle(s) du fabricant, de l'installateur,
de l'organisme d'entretien et/ou de I'organisme d'exploitation, comme mentionnées ci-dessus.

Le présent document ne s’applique pas a un appareil a laser si la classification par le
fabricant, selon I'lEC 60825-1, montre que son niveau d'émission ne dépasse pas la limite
d’émission accessible (LEA) de la classe 1 dans toutes les conditions d'exploitation, de
maintenance, d'entretien et de défaillance raisonnablement prévisible.
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2 Références normatives

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu,
des exigences du présent document. Pour les références datées, seule I'édition citée
s’applique. Pour les références non datées, la derniére édition du document de référence
s'appliqgue (y compris les éventuels amendements).

IEC 60825-1, Sécurité des appareils a laser — Partie 1: Classification des matériels et
exigences

IEC [6UBZ5-2Z, Securite des appareils a laser — Partie Z:. Securite des systemes| de
télé¢ommunication par fibres optiques (STFO)

3 [Termes et définitions
Pouf les besoins du présent document, les termes et définitions suivants s’appliquent.

L'ISD et I'EC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e I[SO Online browsing platform: disponible & I'adresse http://www.iso.org/obp

3.1
nivgau d'accés
danger potentiel relatif a toute position accessible associé a une installation de systeme de
communication optique en espace libre (SCOEL)

Note|l & l'article: Le niveau d'accés est basé,sur le niveau du rayonnement optique qui pourrait dgvenir
accegsible dans des circonstances raisonnablement prévisibles, par exemple entrer en marchant dans le trajel d’'un
faiscg¢au en propagation libre. Il est étroitementlié a la procédure de classification des lasers de I'lEC 60825-1.

Note|2 a l'article: En pratique, il fautxau minimum deux secondes pour aligner parfaitement un instryment
d'optlque avec un faisceau (ce qui pourrait avoir lieu dans une zone a acces non limité), et ce délai est pilis en
compgte dans la méthode de détermination du niveau d'acces.

3.2
nivgau d'acces 1
nivepu pour lequel, Jdans des circonstances raisonnablement prévisibles, l'accés| de
pergonnes a un rayonnement laser dépassant les limites d'émission accessible (LEA) de la
claspe 1, pour les\longueurs d'onde et les durées d'émission applicables, n'aura pas lieu

Note |1 a l'atticle” Le niveau de rayonnement est mesuré dans les conditions appliquées aux appareils a lasger de
la clgsse ¢ (voir I''EC 60825-1), mais la condition 2 et C; étant telle que définie en 4.2.3 du présent docyment
(IEC p0825-12).

3.3

niveau d'accés 1M

niveau pour lequel, dans des circonstances raisonnablement prévisibles, l'accés de
personnes & un rayonnement laser dépassant les limites d'émission accessible (LEA) de la
classe 1M, pour les longueurs d'onde et les durées d'émission applicables, n‘aura pas lieu

Note 1 a l'article: Le niveau de rayonnement est mesuré dans les conditions appliquées aux appareils a laser de
la classe 1M (voir I''EC 60825-1), mais la condition 2 et C, étant telle que définie en 4.2.3 du présent document
(IEC 60825-12).

Note 2 a l'article: Si la limite applicable du niveau d'accés 1M est supérieure a la limite du 3R et inférieure a la
limite du 3B, le niveau d'accées 1M est assigné.
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3.4

niveau d'acces 2

niveau pour lequel, dans des circonstances raisonnablement prévisibles, l'accés de
personnes a un rayonnement laser dépassant les limites d'émission accessible de la classe 2,
pour les longueurs d'onde et les durées d'émission applicables, n'aura pas lieu

Note 1 & l'article: Le niveau de rayonnement est mesuré dans les conditions appliquées aux appareils a laser de
la classe 2 (voir I''EC 60825-1), mais la condition 2 et C; étant telle que définie en 4.2.3 du présent document
(IEC 60825-12).

3.5

niveau-d'acces 2M
nivepu pour lequel, dans des circonstances raisonnablement prévisibles, l'acces| de
pergonnes a un rayonnement laser dépassant les limites d'émission accessible de-la classe
2M, [pour les longueurs d'onde et les durées d'émission applicables, n'aura pas lieu

Note |l & l'article: Le niveau de rayonnement est mesuré dans les conditions appliquées aux‘appareils a lasgr de
la clgsse 2M (voir I''EC 60825-1), mais la condition 2 et C, étant telle que définie en 4.2.3)dw présent docyment
(IEC p0825-12).

Note |2 a l'article: Si la limite applicable du niveau d'accés 2M est supérieure a la limite du 3R et inférieurg a la
limitg du 3B, le niveau d'accés 2M est assigné.

3.6
nivgau d'acces 3R
nivepu pour lequel, dans des circonstances raisonnablement prévisibles, l'accés| de
personnes a un rayonnement laser dépassant les limites_d'émission accessible de la classe
3R, pour les longueurs d'onde et les durées d'émissionapplicables, n'aura pas lieu

Note |l & l'article: Le niveau de rayonnement est mesuré dans les conditions appliquées aux appareils a lasgr de
la clgsse 3R (voir I'lEC 60825-1), mais la condition 2 et’Cy/étant telle que définie en 4.2.3 du présent docyment
(IEC p0825-12).

Note |l a l'article: Si la limite applicable du niveau,d'accés 1M ou 2M est supérieure a la limite du 3R et infélfieure
a la ljmite du 3B, le niveau d'accés 1M ou 2M estassigné.

3.7
nivgau d'acces 3B
nivepu pour lequel, dans_-.des circonstances raisonnablement prévisibles, l'acces| de
personnes a un rayonnement laser dépassant les limites d'émission accessible de la classe
3B, pour les longueurs d'onde et les durées d'émission applicables, n'aura pas lieu

Note |l a l'article: Le niveau de rayonnement est mesuré dans les conditions appliquées aux appareils a lasgr de
la clgsse 1 (voir I''EC B0825-1), mais la condition 2 et C; étant telle que définie en 4.2.3 du présent docyment
(IEC p0825-12).

3.8
nivgau d-acces 4
nivepu/poeur lequel, dans des circonstances raisonnablement prévisibles, il est possible|que
l'acqes.de personnes a un rayonnement laser dépassant les limites d'émission accessiblg de
la classe 3B, pour les longueurs d'onde et les durées d'émission applicables, ait lieu

Note 1 a l'article: Le niveau de rayonnement est mesuré dans les conditions appliquées aux appareils a laser de
la classe 4 (voir I''EC 60825-1), mais la condition 2 et C; étant telle que définie en 4.2.3 du présent document
(IEC 60825-12).

3.9

réduction automatique de puissance

RAP

caractéristique d'un émetteur d'un SCOEL, fourni par le fabricant d'équipements du systéme,
dont la puissance accessible dans la zone nominale de danger (ZND) ou dans la zone
nominale de danger étendue (ZNDE) est réduite a une valeur spécifiée, en un temps spécifié

Note 1 a l'article: Le terme “réduction automatique de puissance” (RAP) utilisé dans le présent document englobe
les termes suivants utilisés dans les recommandations de I'Union Internationale des Télécommunications UIT:
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e coupure automatique du laser (automatic laser shutdown - ALS);
e réduction automatique de puissance (RAP);

e coupure automatique de puissance (automatic power shutdown - APSD).

Note 2 a l'article: La puissance accessible dans la ZND ou la ZNDE est réduite & une valeur spécifiée dans un

temps spécifié, chaque fois qu’'un événement pourrait avoir comme conséquence I'exposition de personnes

a un

rayonnement optique dépassant I’exposition maximale permise (EMP), par exemple une personne entrant dans la
ZND ou la ZNDE, suivant le cas. Dans un SCOEL, cette caractéristique peut étre utilisée par le fabricant de

I’émetteur pour déterminer la classification.

3.10
balise

source optique dont la fonction est de faciliter le pointage ou l'alignement d'un systg

volume dans lequel, lorsque des instruments d'optique sont utilisés, le niveau
rayognnement direct, réfléchi ou diffusé dépasse lexposition maximale permise (E
applicable (dans les conditions de mesurage indiquéesydans I'lEC 60825-1)

Note |1 & l'article: Les niveaux d’exposition a I'extérieur des\limites de la ZNDE sont inférieurs a 'EMP appli
lorsgpie des instruments d’optique sont utilisés.

Note|2 & l'article: Ce volume est déterminé avant\l'activation de tout dispositif SPI ou RAP a moins g
dispgsitif RAP ne soit utilisé aux fins de classification, dans les conditions de 4.5 du présent document.

3.13
systéme de communication optique en espace libre

SCQEL

systeme de transmission dans.Jair, installé a poste fixe, portatif ou assemblé temporairemn
génIralement utilisé, prévuJpour, ou destiné a faciliter les communications vocales
donmées ou multimédiayset/ou aux fins de commande, en utilisant un rayonnement opt
modulé, produit par un.Jaser

Note |l a I'article: ‘En espace libre” désigne des applications sans fil, optiques, d’intérieur et d’extérieur, ave
transmission dirigée“et non dirigée.

Note |2 a 'articles” Les ensembles d’émission et de détection peuvent étre distincts ou non.

Note |3 & l'article: Se référer aux conditions données a I'Article 1, pour lesquelles les appareils d'un SCOH
classe 1, sont dispensés de toutes les exigences de cette norme.
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3.14

émetteur d'un SCOEL

émetteur

émetteur optique émettant un rayonnement dans l'air et utilisé dans un SCOEL

3.15

organisme d’installation

installateur

organisme ou individu responsable de l'installation d'un SCOEL
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3.16

systéme de protection d’'une installation

SPI

dispositif, sur I'emplacement d'une installation, fourni par l'installateur ou par l'organisme
d'exploitation, possédant deux fonctions: (1) il détecte I'entrée de personnes dans le volume
accessible, soit de la ZND pour les zones a acces limité ou contrélé, soit de la ZNDE pour
une zone a acces non limité, et; (2) une fois que cette entrée est détectée, il provoque la
réduction de la puissance accessible du laser, a un niveau spécifié, en un temps spécifié

3.17

verrouillage
moyen empéchant l'accés a une zone dangereuse jusqu'a la disparition du danger| ou
supprimant automatiquement la condition dangereuse s'il y a accés

3.18
zong
position ou emplacement occupé ou disponible pour I'occupation

Note |l a 'article: D’autres normes peuvent utiliser les mémes termes pour des types de’zones dont les défin|tions
sont |égerement différentes (3.19 a 3.22).

3.19
zong d'espace inaccessible
esp@ce inaccessible

volume a l'intérieur duquel une personne ne peut, normalement, pas se trouver, c'est-aidire
I'espace distant horizontalement de plus de 2,5 m de_feute zone a accés non limité et quj est
a laffois a plus de 6 m au-dessus d'une surface detoute zone a acces non limité, et a plus de
3 mjau-dessus d'une surface de toute zone a accés limité

Note |l a 'article: Par exemple, un aéronef peut entrer(dans un espace inaccessible.

Note |2 a l'article: Tout espace ouvert qui n'est nilune zone a acces non limité, ni une zone a acces limité, rli une
zonela acces contrdlé.

3.20
zong a acces contrdlé
zong controlée

zong qu'un moyen de cohntpdle technique ou administratif rend inaccessible, exceptd au
personnel autorisé avec,uhe formation a la sécurité laser appropriée

o

3.21
zon¢ a acces limité
zong limitée

zong rendué normalement inaccessible au grand public (y compris aux travailleurs, visitpurs
et rdsidants*du voisinage immédiat) du fait d'un moyen de contréle administratif ou technigue,
maig gui-est accessible au personnel autorisé pouvant ne pas avoir une formation p la
sécyrité” laser (par exemple, le personnel de maintenance ou d'entretien, y compris| les
laveurs de vitres dans les zones extérieures)

3.22

zone a acces non limité

zone non limitée

zone dans laquelle l'accés aux équipements d'émission/réception et au faisceau se
propageant en espace libre n'est pas limité (accessible au grand public)

3.23

fabricant

organisme ou individu réalisant ou assemblant des dispositifs optiques et d'autres
composants destinés a la construction ou a la modification d'un SCOEL
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3.24

zone nominale de danger

ZND

volume a l'intérieur duquel le niveau du rayonnement direct, réfléchi ou diffusé, dépasse
I'exposition maximale permise (EMP) applicable (dans les conditions de mesurage indiquées
par I'lEC 60825-1)

Note 1 a l'article: Les niveaux d'exposition a I'extérieur des limites de la ZND sont inférieurs a 'EMP applicable.

Note 2 & l'article: Ce volume est déterminé avant l'activation de tout dispositif SPI ou RAP a moins que le
dispositif RAP ne soit utilisé aux fins de classification, dans les conditions de 4.5 du présent document.

3.25
organisme d'exploitation

opéfateur

orggnisme ou individu responsable de I'exploitation et de la maintenance d'un SEOEL

3.26
visipn assistée optiquement
utiligation d'instruments d'optique (par exemple, jumelles ou loupes) pour observer |une
source d'émission depuis l'intérieur du faisceau émis

Note|l a l'article: Il est possible que les systémes optiques télescopiqguesy y compris les jumelles, puissent
augmenter le danger pour I'ceil du fait de la vision dans le faisceau d'un 4aisceau collimaté, lorsqu'il est vu & une
certaljne distance.

3.27
systéme a laser amovible
systeme a laser qui peut étre retiré de son capot.de protection et mis en fonctionnement par
un sjmple branchement a une prise secteur ou une batterie

3.28
faisgeau primaire
faisgeau qui transmet le signal de données modulé

3.29
évémpement raisonnablementprévisible
événement (ou condition)i_gui est crédible et dont la vraisemblance d'occurrence| (ou
d'ex|stence) ne peut pas.étre écartée

3.30
organisme d'entretien
orggnisme oudndividu responsable de I'entretien d'un SCOEL

outi| special
out|| aHNnest nac aicédmant dicnanihla chaz lac dataillante da matdriale arand nuhlic
~geH-R-esStpaSatse et aiSpotibie-chetresaewtatitsaeHateHes—grahiapuHsic

Note 1 a l'article: Des outils typiques de cette catégorie sont ceux prévus pour étre utilisés avec les dispositifs de
fixation inviolables.

3.32
débordement
énergie rayonnée par le faisceau, qui se propage au-dela du dispositif de réception

3.33

al'ceil nu

sans instrument d’optique

sans utiliser de loupes ou d'autres instruments d'optique, c'est-a-dire comme a I'ceil nu
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Note 1 a l'article: Les lunettes a verres correcteurs et les verres de contact ne sont pas considérés comme des

instruments d'optique.
4 Exigences

4.1 Remarques générales

Pour les SCOEL employant des lasers pour la transmission optique de données en espace

libre, toutes les classifications doivent étre effectuées conformément a I'EC 60825-1.

aire

Siup SCOFI integre un systeme 3 laser amovible, ce systéme a laser amovible doit satis
aux exigences applicables de I'lEC 60825-1.

Les |SCOEL ont des limitations imposées par le présent document, qui dépendent du ou
types de zones dans lesquels ils sont installés. La classification des appareils et
restfictions de niveau d'accés par type de zone sont récapitulées dans le Tableau 1.

Danp chaque zone ou I'émission a sa source, dans laquelle elle passe ou est recue
conditions d'exposition respectives doivent étre évaluées individuellement. En outre,
zongs potentiellement occupées le long du trajet du faisceau, dans la ZND ou la ZN
doivent également étre évaluées en fonction des niveaux d'acces’acceptables (Tableau
des [ moyens de contrble adéquats appliqués. Les zones, traversées par des réflex
partlelles provenant des fenétres situées sur le trajet dusfaisceau doivent également
évaluées, si I'émission est susceptible de dépasser le niveau d'acces 1 ou 2. Dans une %
donmée, les contraintes d'installation et d’exploitatian appliquées selon 4.4 doivent
détgrminées par ce qui est le plus dangereux: le rayonhement optique émis ou recgu.

Dang le cas d'une zone qui recoit un rayonnement de niveau d'accés 1 ou 2, mais qui mg

des
les

les

les
DE,
1) et
ions
étre
one
étre

ten

ceuVre un émetteur de classe 1M dans la direction opposée, la combinaison de ces condifions

est acceptable pour des zones a acces limité mais pas pour une zone a acces non limit
moins que I'équipement d'émission soit installé comme cela est décrit en 4.4.2.2, pour rég
le niveau d'accés de I'émetteur & 1 ou.&2.

Pouf des liaisons avec débordement au-dela du récepteur, mais dans la ZNDE, de ni
d'acgés 1M ou 2M, le débordement (et tout autre rayonnement accessible en dehors du t

é, a
uire

eau
ajet

du nécepteur, par exemple devant lui) doit étre contenu dans une zone a acces limit¢ ou

contfblé, une zone a accés, non limité conforme & 4.4.2.2, ou un espace inaccessible.

Pouf les émetteurs des classes 3B et 4, dans des zones contrblées, le trajet gIObéJ! du
a

faisgeau, traversant potentiellement d'autres types de zones, y compris un es
inacpessible, doit étre conforme aux limitations de niveau d'accés du Tableau 1. @
condition peutyétre obtenue, dans certaines applications, par une surveillance continuell
toutg¢ la_ZND, pour assurer une réduction de puissance automatique et rapide en
d'interception du trajet du faisceau par des personnes. Tout débordement au-del3
récepteur, (et tout autre rayonnement accessible en dehors du trajet de récepteur —

ce
ette
b de
cas
du
par

exemple devant lui), dans la ZND, doit également étre contenu dans une zone contrélée ou

dans un espace inaccessible. Tout débordement supplémentaire dans la ZNDE doit
contenu dans une zone limitée ou contrblée, une zone a accés non limité conforme a 4.4
ou un espace inaccessible.

étre

2.2,
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Tableau 1 — Limitations relatives aux classes d'appareils et aux niveaux d'acceés

Type de zone Classes d'appareil autorisées et conditions Niveaux d'accés autorisés
d'installation

Acceés non limité Classe 1 ou 2 — Pas de condition lou?2
Classe 1M ou 2M — Voir 4.4.2.2
Classe 3R — Voir 4.4.2.3

Acces limité Classe 1, 2, 1M ou 2M - Pas de condition 1, 2, 1M ou 2M
Classe 3R — Voir 4.4.3.2

AccEs conirole Classe 1, 2, IM, 2M, ou 3R — Pas de condition 1,2, IM, 2M, ou 3R
Classe 3B ou 4 — Voir 4.4.4.2 3B ou 4 - Voir 4.4.3.1
Esppce inaccessible | 1, 2, 1M, 2M ou 3R 1, 2, 1M, 2M ou 3R

I'entretien et de I'utilisation slre du systéme de bout en bout, y_compris les moyens

L'ortanisme d'exploitation a la responsabilité finale de l'installation, de,la maintenance|, de
tech

iques et administratifs de contréle. Cela comprend, en particulief

llidentification du type de zone sur toutes les parties deI'ensemble du trajel de
transmission, y compris le débordement du faisceau en dehors de la surface de collecte
du récepteur et les réflexions partielles des fenétresintermédiaires, auxquelles |des
gpersonnes peuvent avoir acces;

e llassurance que la classification de l'appareil, les{exigences de niveau d'accés ef les
g¢onditions d'installation du Tableau 1 sont satisfaites pour ces types de zones;

e llassurance que l'installation, la maintenance.ét I'entretien ne sont exécutés que par|des
grganismes qui ont la possibilité de satisfaireaux exigences de 4.4.

Les |exigences relatives aux fabricants ,d‘émetteurs, aux installateurs et aux organigmes
d'entretien sont également incluses dans-le présent document.

L'IEC 60825-1 et I'lEC 60825-2 daivent s’appliquer pour la classification et les évaluationg du
nivepu de risque des SCOEL employant des lasers destinés a la transmission de donnéeq par
des cables a fibres optiques.

4.2 Détermination duMiveau d’acces
421 Généralités

La pétermination des niveaux d'acces est de la responsabilité ultime de I'organisme
d'exploitation.) Cependant, ils peuvent étre déterminés par |'organisme de maintenance,
d'indtallation* ou d'entretien. Les méthodes pour déterminer la conformité a un niveau d'agces
sonf|identiques a celles décrites pour la classification dans I'lEC 60825-1, excepté pour ce qui
suit:

a) Le niveau d'accés dans une zone identifiée doit étre déterminé en toute position par
rapport a un émetteur du SCOEL, |a ou le niveau d'accés est maximisé, et il se peut qu'il
dépende des éléments intermédiaires du systeme, tels que les fenétres.

b) Le niveau d'accés peut dépendre de I'activation d'un SPI ou d'un dispositif RAP.

c) Siun SPI ou un dispositif RAP surveille la zone en question, I'émission accessible ne doit
pas dépasser I'EMP pendant les 2 s suivant immédiatement une interception par des
personnes quelle qu’elle soit. Sinon, la méme méthode que celle utilisée pour la
classification est également utilisée pour la détermination du niveau d'acces. Pour les
conditions de vision sans instrument d'optique, se référer aux tableaux des EMP dans
I'EC 60825-1.

NOTE Justification pour les 2 s: Comme il est difficile pour une personne de s'aligner totalement avec le faisceau
optique, avec des jumelles ou tout autre instrument d'optique, il n'est pas raisonnablement prévisible que cette
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personne puisse intercepter I'énergie totale du faisceau en 2 s. Pendant les 2 s qui suivent I'exposition, aucune
partie du corps ne serait exposée a une EMP sans instrument d'optique, pour les niveaux d'acces 1, 2, 1M, 2M ou
3R.

Les essais de vérification des niveaux d'accés doivent étre effectués dans des conditions de
premier défaut raisonnablement prévisibles, pour s'assurer que le dispositif RAP et/ou le SPI,
s'ils sont utilisés, fonctionnent correctement. Dans des circonstances ou il est difficile
d'effectuer des mesures directes, une évaluation du niveau d'accés basée sur des calculs
peut étre acceptable. Les défauts qui entrainent le dépassement de la LEA applicable par
I'émission de rayonnement pendant une durée limitée seulement, et pour laquelle il n'est pas
raisonnablement prévisible que des personnes accédent au rayonnement avant que l'appareil
ne skc))it mis hors service ou qu’il soit réglé en dessous de la LEA peuvent ne pas étre pris en
compte.

4.2.2 Utilisation de la condition 2
42.2.1 Généralités

Le miveau d’accés est déterminé par la mesure du rayonnement optiquée susceptible de
devegnir accessible a la suite de tout événement raisonnablement prévisible au courg de
I'exploitation et de la maintenance.

Les [trois conditions doivent toutes étre soumises aux essais. ka condition 1 et la conditipn 3
doivent étre soumises aux essais conformément a I'lEC 60825-1.

Pouf toutes les longueurs d'onde, les mesures en condition 2 visant a établir les niveaux
d’ackcés doivent étre réalisées avec une ouverture de*7 mm a une distance de 70 mn de
I'extfémité de I'émetteur du SCOEL (pour simuler une loupe a x7).

En plus des exigences ci-dessus, et pour doutes les longueurs d'onde, I'émission totale
provenant de I'émetteur du SCOEL pour.les systemes de niveau d’accés 3B ne doit|pas
dépasser la LEA de classe 3B.

Danp des circonstances ou il est difficile d'effectuer des mesures directes, une évaluatioh du
nivepu d'accés basée sur des calculs est acceptable.

Pouf un SCOEL a réductioh_automatique de puissance, le niveau d'accés sera déterming par
I’émjssion accessible (impulsion ou émission entretenue) apres un intervalle de temps de(2 s.
De plus, I'exigence relative a 'EMP en 4.3 doit étre satisfaite.
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Tableau 2 — Diameétres des ouvertures de mesure et distances
pour I'évaluation (simplifiée) par défaut
Condition 12 Condition 2 Condition 3@
Appliquée au faisceau Applicable aux systémes de | Appliquée afin de déterminer
collimaté lorsque des communication par fibres I'irradiation correspondante
lunettes d'approche ou des optiques, voir IEC 60825-2 pour I'eeil nu, pour des
jumelles, par exemple, . N loupes de faible puissance et
peuvent augmenter le danger | APPlicable aux systemes de | .41 qes faisceaux de
communication optiques en balayage
espace libre
Longueur d’'onde | Diaphragme Distance Diaphragme Distance Diaphragme Distance
d’ouverture d’ouverture d’ouverture/
ouverture de
limitation
nm mm mm mm mm mm mn|
<302,5 - - 1 0
> 302,5 a <400 7 2 000 7 70 1 10
> 400 a< 1400 50 2 000 7 70 7 10
> 1400 a <4000 7 x 2 000 7 70 1'pourt<0,35s 10
condition 3 a8
1,5 t'¢ pour
0,35s<t<10s
3,5pourt>10s
(tens)
> 4000 a<10° - - 1pourt<0,35s 0
1,5 t3/8 pour
0,35s<t<10s
3,5pourt>10s
(tens)
>|10% a < 10° - - 11 0

NOTIE 1 Les descriptions figurant dans les\colonnes intitulées “Condition” sont des cas typiques cités a

d’infprmation uniqguement et ne sont pas_destinées a étre exclusives.

NOTE 2 Les limitations du systéme.de classification sont abordées dans I'lEC 60825-1:2014, Article [C.3,
suggérant certains cas dans lesquels une analyse des risques ainsi que des avertissements supplémentaires
pourraient étre appropriés. La cendition 2 a été utilisée dans les précédentes éditions de I'lEC 60825-1 en|tant
que condition “avec loupe”.

a8 Alamise ajour de I'lEC'60825-1, c’est I'édition la plus récente qui doit s’appliquer aux Conditions 1 et 3.
42.2.2 Niveaux d’accés 1 et 1M

Pouf les7longueurs d’onde inférieures a 302,5 nm et supérieures a 4 000 nm, si I'émigsion
accgssible est inférieure a la LEA de la classe 1 pour la condition 3, alors le SCOEL se|voir
attribuerle niveau-daccas 1

Pour les longueurs d’onde comprises entre 302,5 nm et 4 000 nm, si I'émission accessible

est:

nférieure a la LEA de la classe 1 pour la condition 1, la condition 2 et la condition 3,

alors le SCOEL se voit attribuer niveau d’accés 1.

Si I’émission accessible est:

e supérieure a la LEA de la classe 1 pour la condition 1 ou la condition 2; et

nférieure a la LEA de la classe 3B pour la condition 1 et la condition 2; et

nférieure a la LEA de la classe 1 pour la condition 3;

titre



https://iecnorm.com/api/?name=47c5c0d6231a737858f247e710b9a78f

	Redline version (English only)
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Requirements
	4.1 General remarks
	4.2 Determination of access level
	4.2.1 General
	4.2.2 The use of Condition 2
	4.2.3 The use of C7

	4.3 Impact of using automatic power reduction features
	4.4 Access level and classification requirements by location type
	4.4.1 General
	4.4.2 Requirements for unrestricted locations
	4.4.3 Requirements for restricted locations
	4.4.4 Requirements for controlled locations
	4.4.5 Requirements for inaccessible space

	4.5 Classification
	4.5.1 General
	4.5.2 Automatic power reduction mechanisms (APR)

	4.6 Installation protection systems (IPS)
	4.7 Specular reflections
	4.8 Organizational requirements
	4.8.1 Requirements for manufacturers of ready-to-use FSOCS transmitters or turn key systems
	4.8.2 Installation and service organization requirements
	4.8.3 Operating organization requirements


	Annex A (informative) Methods of hazard/safety analysis
	Annex B (informative) Guidance for installing, servicing and operating organizations
	B.1 Working practices for FSOCSs
	B.1.1 General
	B.1.2 General working practices
	B.1.3 Additional working practices for Class/access level 1M, 2M, 3R, 3B and 4 systems

	B.2 Education and training

	Bibliography
	Figures 
	Figure 1 – Commercial structures
	Figure 2 – Residential areas
	Figure 3 – Examples of external location types
	Figure 4 – Class 1M or 2M transmitter near edge of unrestricted rooftop
	Figure 5 – Class 1M transmitter in unrestricted location
	Figure 6 – Class 3R transmitter in restricted location

	Tables 
	Table 1 – Restrictions for product classes and access levels
	Table 2 – Measurement aperture diameters and distancesfor the default (simplified) evaluation
	Table 3 – Requirements for warning signs


	International standard (Bilingual)
	English 
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Requirements
	4.1 General remarks
	4.2 Determination of access level
	4.2.1 General
	4.2.2 The use of Condition 2
	4.2.3 The use of C7

	4.3 Impact of using automatic power reduction features
	4.4 Access level and classification requirements by location type
	4.4.1 General
	4.4.2 Requirements for unrestricted locations
	4.4.3 Requirements for restricted locations
	4.4.4 Requirements for controlled locations
	4.4.5 Requirements for inaccessible space

	4.5 Classification
	4.5.1 General
	4.5.2 Automatic power reduction mechanisms (APR)

	4.6 Installation protection systems (IPS)
	4.7 Specular reflections
	4.8 Organizational requirements
	4.8.1 Requirements for manufacturers of ready-to-use FSOCS transmitters or turn key systems
	4.8.2 Installation and service organization requirements
	4.8.3 Operating organization requirements


	Annex A (informative) Methods of hazard/safety analysis
	Annex B (informative) Guidance for installing, servicing and operating organizations
	B.1 Working practices for FSOCSs
	B.1.1 General
	B.1.2 General working practices
	B.1.3 Additional working practices for Class/access level 1M, 2M, 3R, 3Band 4 systems

	B.2 Education and training

	Bibliography
	Figures 
	Figure 1 – Commercial structures
	Figure 2 – Residential areas
	Figure 3 – Examples of external location types
	Figure 4 – Class 1M or 2M transmitter near edge of unrestricted rooftop
	Figure 5 – Class 1M transmitter in unrestricted location
	Figure 6 – Class 3R transmitter in restricted location

	Tables 
	Table 1 – Restrictions for product classes and access levels
	Table 2 – Measurement aperture diameters and distances for the default (simplified) evaluation
	Table 3 – Requirements for warning signs


	Français 
	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d’application
	2 Références normatives
	3 Termes et définitions
	4 Exigences
	4.1 Remarques générales
	4.2 Détermination du niveau d’accès
	4.2.1 Généralités
	4.2.2 Utilisation de la condition 2
	4.2.3 Utilisation de C7

	4.3 Impact des dispositifs de réduction automatique de puissance
	4.4 Exigences de niveau d'accès et de classification par type de zone
	4.4.1 Généralités
	4.4.2 Exigences relatives aux zones à accès non limité
	4.4.3 Exigences relatives aux zones à accès limité
	4.4.4 Exigences relatives aux zones à accès contrôlé
	4.4.5 Exigences relatives à un espace inaccessible

	4.5 Classification
	4.5.1 Généralités
	4.5.2 Mécanismes de réduction automatique de puissance (APR)

	4.6 Systèmes de protection d'une installation (SPI)
	4.7 Réflexions spéculaires
	4.8 Exigences d’organisation
	4.8.1 Exigences pour les fabricants des émetteurs de SCOEL prêts à l'emploi ou des systèmes clés en main
	4.8.2 Exigences d'organisation relatives à l'installation et à l'entretien
	4.8.3 Exigences pour l’organisme d'exploitation


	Annexe A (informative) Méthodes d'analyse du danger/de la sécurité
	Annexe B (informative) Recommandations destinées aux organismes d'installation, d'entretien et d'exploitation
	B.1 Règles générales de travail pour les SCOEL
	B.1.1 Généralités
	B.1.2 Règles générales de travail
	B.1.3 Règles de travail supplémentaires concernant les systèmes de classes/deniveaux d'accès 1M, 2M, 3R, 3B et 4

	B.2 Education et formation

	Bibliographie
	Figures 
	Figure 1 – Bâtiments commerciaux
	Figure 2 – Zones résidentielles
	Figure 3 – Exemples de types de zones externes
	Figure 4 – Emetteur de classe 1M ou 2M près du bord d'une toiture (terrasse) à accès non limité
	Figure 5 – Emetteur de classe 1M dans des zones à accès non limité
	Figure 6 – Emetteur de classe 3R dans une zone à accès limité

	Tableaux 
	Tableau 1 – Limitations relatives aux classes d'appareils et aux niveaux d'accès
	Tableau 2 – Diamètres des ouvertures de mesure et distancespour l’évaluation (simplifiée) par défaut
	Tableau 3 – Exigences relatives aux panneaux d'avertissement




