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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
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A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

13
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS NZS IEC 60825.2-2011

http://www.avadocuments.com/doc/as-nzs-iec-60825-2-2011
http://www.avadocuments.com/doc/as-nzs-iec-60825-2-2011


 

 

AS/NZS IEC 60825.2:2011 

Australian/New Zealand Standard™ 

Safety of laser products 

Part 2:  Safety of optical fibre 
communication systems (OFCS) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
COPYRIGHT 

© Standards Australia Limited/Standards New Zealand 

All rights are reserved. No part of this work may be reproduced or copied in any form or by

any means, electronic or mechanical, including photocopying, without the written

permission of the publisher, unless otherwise permitted under the Copyright Act 1968

(Australia) or the Copyright Act 1994 (New Zealand). 

Jointly published by SAI Global Limited under licence from Standards Australia Limited,

GPO Box 476, Sydney, NSW 2001 and by Standards New Zealand, Private Bag 2439,

Wellington 6140 

 

ISBN 978 0 7337 9982 2 

Originated as AS/NZS 2211.2:1997. 

Previous edition AS/NZS 2211.2:2006. 
Jointly revised and redesignated as AS/NZS IEC 60825.2:2011. 

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

13
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS NZS IEC 60825.2-2011

http://www.avadocuments.com/doc/as-nzs-iec-60825-2-2011
http://www.avadocuments.com/doc/as-nzs-iec-60825-2-2011


 2  

 

 

PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 

SF-019, Personal Protection Against Laser Radiation, to supersede AS/NZS 2211.2:2006, 

Part 2: Safety of optical fibre communication systems (OFCS). 

The objectives of this Standard are as follows: 

(a) To protect people from optical radiation resulting from OFCS by introducing a system of hazard 

levels at accessible locations according to the degree of optical radiation hazard. 

(b) To lay down requirements for manufacturers, installation organizations, service organisations 

and operating organizations in order to establish procedures and supply information so that 

proper precautions can be adopted. 

(c) To ensure adequate warnings are provided to individuals regarding the hazards associated with 

OFCS through the use of signs, labels and instructions. 

(d) To reduce the possibility of injury by providing specific guidance for the safe operation and 

maintenance of optical fibre communication systems (OFCS). 

This Standard is identical with, and has been reproduced from IEC 60825-2, Ed.3.2 (2010), 

Part 2: Safety of laser products—Safety of optical fibre communication systems (OFCS). 

As this Standard is reproduced from an International Standard, the following applies: 

(a) Its number appears on the cover and title page while the International Standard number appears 

only on the cover. 

(b) In the source text ‘This Part 2 of IEC 60825’ should read ‘This Australian/New Zealand 

Standard’. 

(c) A full point substitutes for a comma when referring to a decimal marker. 

References to International Standards should be replaced by references to Australian or 

Australian/New Zealand Standards, as follows: 

Reference to International Standard  Australian/New Zealand Standard 

IEC  AS/NZS IEC 

60825 Safety of laser products  60825 Safety of laser products 

60825-1 Part 1: Equipment classification and 

requirements 

 60825.1 Part 1: Equipment classification and 

requirements 

The term ‘informative’ has been used in this Standard to define the application of the annex to which 

it applies. An ‘informative’ annex is only for information and guidance. 

IEC 60825 series of standards may have been adopted as AS/NZS standards as either 

AS/NZS IEC 60825, e.g. IEC/TR 60825-14 has been adopted as AS/NZS IEC 60825.14, or 

AS/NZS 2211, e.g. IEC 60825-4 has been adopted as AS/NZS 2211.4. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
SAFETY OF LASER PRODUCTS – 

 
Part 2: Safety of optical fibre communication systems (OFCS) 

 
 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic f ields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specif ications, 
Technical Reports, Publicly Available Specif ications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

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

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

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

6) All users should ensure that they have the latest edition of this publication. 

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

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

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

International Standard IEC 60825-2 has been prepared by IEC technical committee 76: 
Optical radiation safety and laser equipment  

This consolidated version of IEC 60825-2 consists of the third edition (2004) [documents 
76/288/FDIS and 76/293/RVD], its amendment 1 (2006) [documents 76/346/FDIS and 
76/353/RVD] and its amendment 2 (2010) [documents 76/409/CDV and 76/419/RVC]. 

The technical content is therefore identical to the base edition and its amendments and has 
been prepared for user convenience. 

It bears the edition number 3.2. 

A vertical line in the margin shows where the base publication has been modified by 
amendments 1 and 2. 

The French version of this standard has not been voted upon. 
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SAFETY OF LASER PRODUCTS – 
 

Part 2: Safety of optical fibre communication systems (OFCS) 
 
 
 

1 Scope and object 

This Part 2 of IEC 60825 provides requirements and specific guidance for the safe operation 
and maintenance of optical fibre communication systems (OFCS). In these systems optical 
power may be accessible outside the confinements of transmitting equipment or at great 
distance from the optical source.  

This Part 2 requires the assessment of hazard levels at accessible locations as a replacement 
for classification according to IEC 60825-1. It applies to the complete installed end-to-end 
OFCS, including its components and subassemblies that generate or amplify optical radiation. 
Individual components and subassemblies that are sold only to OEM vendors for incorporation 
into a complete installed end-to-end OFCS need not be assessed to this standard, since the 
final OFCS should itself be assessed according to this standard. 

NOTE 1 The above statement is not intended to prevent manufacturers of such components and subassemblies 
from using this standard if they wish to do so, or are required to do so by contract. 

This standard does not apply to optical fibre systems primarily designed to transmit optical 
power for applications such as material processing or medical treatment. 

In addition to the hazards resulting from laser radiation, OFCS may also give rise to other 
hazards, such as fire. 

This standard does not address safety issues associated with explosion or fire with respect to 
OFCS deployed in explosive atmospheres. 

Throughout this part of IEC 60825, a reference to ‘laser’ is taken to include light-emitting 
diodes (LEDs) and optical amplifiers.  
NOTE 2 The optical hazard of light emerging from a f ibre is determined by the wavelength and power emerging 
from the f ibre and the optical characteristics of the f ibre. (See Annex A.). 

The objective of this Part 2 of IEC 60825 is to: 

– protect people from optical radiation resulting from OFCS; 
– provide requirements for manufacturers, installation organizations, service organizations 

and operating organizations in order to establish procedures and supply information so 
that proper precautions can be adopted; 

– ensure adequate warnings are provided to individuals regarding the potential hazards 
associated with OFCS through the use of signs, labels and instructions. 

Annex A gives a more detailed rationale for this part of IEC 60825. 

The safety of an OFCS depends to a significant degree on the characteristics of the 
equipment forming that system. Depending on the characteristics of the equipment, it may be 
necessary to mark safety relevant information on the product or include it within the 
instructions for use.  
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Where required by the level of potential hazard, it places the responsibility for the safe 
deployment and use of these systems on the installer or end-user / operating organization or 
both. This standard places the responsibility for adherence to safety instructions during 
installation and service operations on the installation organization and service organizations 
as appropriate, and operation and maintenance functions on the end-user or Operating 
organization. It is recognised that the user of this standard may fall into one or more of the 
aforementioned categories of manufacturer, installation organization, end-user or operating 
organization. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60825-1:2007, Safety of laser products – Part 1: Equipment classification and 
requirements 

3 Terms and definitions  

For the purposes of this document, the terms and definitions contained in IEC 60825-1 as well 
as the following terms and definitions apply.  

3.1 
accessible location 
any part or location within an OFCS at which, under reasonably foreseeable events, human 
access to laser radiation is possible without the use of a tool 

3.2 
automatic power reduction (APR) 
a feature of an OFCS by which the accessible power is reduced to a specified level within a 
specified time, whenever there is an event which could result in human exposure to radiation, 
e.g. a fibre cable break 

NOTE The term “automatic power reduction” (APR) used in this standard encompasses the following terms used 
in recommendations of the International Telecommunication Union ITU:  

– automatic laser shutdown (ALS); 

– automatic power reduction (APR); 

– automatic power shutdown (APSD). 

3.3 
end-user 
person or organization using the OFCS in the manner the system was designed to be used  

NOTE 1 The end-user cannot necessarily control the power generated and transmitted within the system. 

NOTE 2 If the person or organization is using the OFCS for a communications application in a manner other than 
as designed by the manufacturer, then that person/organization assumes the responsibilities of a manufacturer or 
installation organization. 

3.4 
hazard level 
the potential hazard at any accessible location within an OFCS. It is based on the level of 
optical radiation which could become accessible in a reasonably foreseeable event, e.g. a 
fibre cable break. It is closely related to the laser classification procedure in IEC 60825-1 
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3.5 
hazard level 1 
hazard level 1 is assigned to any accessible location within an OFCS at which, under 
reasonably foreseeable events, human access to laser radiation in excess of the accessible 
emission limits of Class 1 for the applicable wavelengths and emission duration will not occur. 
The level of radiation is measured with the conditions for Class 1 laser products (see 
IEC 60825-1), but with condition 2 being as defined in clause 4.8.1 of this standard 
(IEC 60825-2) 

3.6 
hazard level 1M 
hazard level 1M is assigned to any accessible location within an OFCS at which, under a 
reasonably foreseeable event, human access to laser radiation in excess of the accessible 
emission limits of Class 1 for the applicable wavelengths and emission duration will not occur. 
The level of radiation is measured with the conditions for Class 1M laser products (see 
IEC 60825-1), but with condition 2 being as defined in clause 4.8.1 of this standard 
(IEC 60825-2) 

NOTE If the applicable limit of hazard level 1M is larger than the limit of 2 or 3R and less than the limit of 3B, 
hazard level 1M is allocated. 

3.7 
hazard level 2 
hazard level 2 is assigned to any accessible location within an OFCS at which, under a 
reasonably foreseeable event, 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. 
The level of radiation is measured with the conditions for Class 2 laser products (see 
IEC 60825-1), but with condition 2 being as defined in clause 4.8.1 of this standard 
(IEC 60825-2) 

NOTE If the applicable limit of hazard level 1M is larger than the limit of 2 and less than the limit of 3B, hazard 
level 1M is allocated. 

3.8 
hazard level 2M 
hazard level 2M is assigned to any accessible location within an OFCS at which, under a 
reasonably foreseeable event, 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. 
The level of radiation is measured with the conditions for Class 2M laser products (see 
IEC 60825-1), but with condition 2 being as defined in clause 4.8.1 of this standard 
(IEC 60825-2) 

NOTE If the applicable limit of hazard level 2M is larger than the limit of 3R and less than the limit of 3B, hazard 
level 2M is allocated. 

3.9 
hazard level 3R 
hazard level 3R is assigned to any accessible location within an OFCS at which, under a 
reasonably foreseeable event, 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. The level of radiation is measured with the conditions for Class 3R laser products (see 
IEC 60825-1), but with condition 2 being as defined in clause 4.8.1 of this standard 
(IEC 60825-2) 

NOTE If the applicable limit of hazard level 1M or 2M is larger than the limit of 3R and less than the limit of 3B, 
hazard level 1M or 2M is allocated. 
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3.10 
hazard level 3B 
hazard level 3B is assigned to any accessible location within an OFCS at which, under a 
reasonably foreseeable event, human access to laser radiation in excess of the accessible 
emission limits of Class 3B for the applicable wavelengths and emission duration will not 
occur. The level of radiation is measured with the conditions for Class 3B laser products (see 
IEC 60825-1), but with condition 2 being as defined in clause 4.8.1 of this standard 
(IEC 60825-2) 

3.11 
hazard level 4 
hazard level 4 is assigned to any accessible location within an OFCS at which, under a 
reasonably foreseeable event, human access to laser radiation in excess of the accessible 
emission limits of Class 3B for the applicable wavelengths and emission duration may occur. 
The level of radiation is measured with the conditions for Class 3B laser products (see 
IEC 60825-1), but with condition 2 being as defined in clause 4.8.1 of this standard 
(IEC 60825-2) 

NOTE This standard is applicable for the operation and maintenance of OFCS. In order to achieve an adequate 
level of safety for persons who may come into contact with the optical transmission path, hazard level 4 is not 
permitted within this standard. It is permitted to use protection systems, such as automatic power reduction, to 
achieve the required hazard level where the transmitted power under normal operating conditions (e.g. no fault 
exists in the f ibre path) exceeds that permitted for a particular location type. For instance, it is possible for 
accessible parts of an OFCS to be hazard level 1 even though the power transmitted down the f ibre under normal 
operating conditions is Class 4. 

3.12 
installation organization 
an organization or individual that is responsible for the installation of an OFCS 

3.13 
location with controlled access; controlled location 
an accessible location where an engineering or administrative control is present to make it 
inaccessible, except to authorized personnel with appropriate laser safety training  

NOTE For examples see D.2.1 a).  

3.14 
location with restricted access; restricted location 
an accessible location that is normally inaccessible by the general public by means of any 
administrative or engineering control measure but that is accessible to authorized personnel 
who may not have laser safety training 

NOTE For examples see D.2.1 b). 

3.15 
location with unrestricted access; unrestricted location 
an accessible location where there are no measures restricting access to members of the 
general public 

NOTE For examples see D.2.1 c). 

3.16 
manufacturer 
organization or individual that assembles optical devices and other components in order to 
construct or modify an OFCS 

3.17 
operating organization 
organization or individual that is responsible for the operation of an OFCS 
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3.18 
optical fibre communication system (OFCS) 
an engineered, end-to-end assembly for the generation, transfer and reception of optical 
radiation arising from lasers, LEDs or optical amplifiers, in which the transference is by means 
of optical fibre for communication and/or control purposes 

3.19 
reasonably foreseeable event 
an event the occurrence of which under given circumstances can be predicted fairly 
accurately, and the occurrence probability or frequency of which is not low or very low 

NOTE Examples of reasonably foreseeable events might include the following: f ibre cable break, optical 
connector disconnection, operator error or inattention to safe working practices. 

Reckless use or use for completely inappropriate purposes is not considered as a reasonably foreseeable event.  

3.20 
service organization 
an organization or individual that is responsible for the servicing of an OFCS 

3.21 
subassembly 
any discrete unit, subsystem, network element, or module of an OFCS which contains an 
optical emitter or optical amplifier 

4 Requirements 

4.1 General  

This section defines the restrictions that are to be placed on an OFCS and on the location 
types in which an OFCS can operate, in accordance with the hazard that arises from optical 
radiation becoming accessible as a result of a reasonably foreseeable event. Whenever one 
or more alterations are made to an OFCS, the organization responsible for that alteration 
shall make a determination of whether each alteration could affect the hazard level. If the 
hazard level has changed, the organization responsible for the alteration(s) shall re-label 
those locations in the system that are accessible so as to ensure continued compliance with 
this standard. 

Each accessible location within an OFCS shall be separately assessed to determine the 
hazard level at that location. Where multiple communications systems are present at a 
location, the hazard level for the location shall be the highest of the levels arising from each 
of those systems. Based on the hazard level determined, appropriate actions shall be taken to 
ensure compliance with this standard. These actions could for example involve restriction of 
access to the location, or the implementation of safety features or redesign of the optical 
communications system to reduce the hazard level. 

Suppliers of active components and subassemblies in conformance with this standard that do 
not comprise an OFCS need to comply only with the applicable portions of Clause 4. 

OFCS that also transmit electrical power shall meet the requirements of this standard in 
addition to any applicable electrical standard. 

NOTE When determining the hazard level, two characteristics have to be taken into account. 

1) W hat is the maximum permissible exposure (MPE)? The level of exposure must be determined at a location 
where it is reasonably foreseeable that a person could be exposed to radiation coming from the OFCS. The time 
taken for the APR system (if present) to operate must be included when determining the MPE. If the OFCS does 
not incorporate APR, then meeting the requirements referred to in Note 2 below will be taken as automatically 
meeting the requirements of this Note 1 without further investigation or tests. Requirements are described in 4.8.2. 

2) W hat is the maximum permitted power at which the OFCS can operate after a reasonable foreseeable event 
(such as a f ibre-break) has caused the radiation to become accessible? This maximum power value could be lower 
than the normal operating power in the f ibre as a result of activation of the APR system. Requirements are 
described in 4.8.1. 
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4.2 Protective housing of OFCS 

Each OFCS shall have a protective housing which, when in place, prevents human access to 
laser radiation in excess of hazard level 1 limits under normal operating conditions.  

4.3 Fibre cables  

If the potential hazard at any accessible location within an OFCS is hazard level 1M, 2M, 3R 
or 3B, then the fibre optic cable shall have mechanical properties appropriate to its physical 
location. Cables for various physical locations are described in the IEC 60794 series. Where 
necessary, additional protection, for example ducting, conduit or raceway, may be required for 
locations where the fibre would otherwise be susceptible to damage. 

4.4 Cable connectors  

The following requirements for cable connectors may be achieved by the mechanical design 
of the connectors, or by the positioning of the connector, or by any other suitable means. 
Whichever means is chosen, human access to radiation above that permitted for connectors 
in a particular location type shall be prevented. 

NOTE The use of a tool for disconnection is one example of a mechanical solution. 

4.4.1 Unrestricted locations 

In unrestricted locations, if the accessible radiation level exceeds: 

– hazard level 2 within the wavelength range 400 nm to 700 nm, or 
– hazard level 1 in all other cases, 

then suitable means shall limit access to the radiation from the connector. 

NOTE In an unrestricted location the highest hazard levels permitted are hazard level 2M for the wavelength 
range 400 nm to 700 nm and hazard level 1M in all other cases (see 4.9.1) 

4.4.2 Restricted locations 

In restricted locations, if the accessible radiation level exceeds: 

– hazard level 2M within the wavelength range 400 nm to 700 nm, or 
– hazard level 1M in all other cases, 

then suitable means shall limit access to the radiation from the connector. 

NOTE In a restricted location the highest hazard level permitted is hazard level 1M, 2M or 3R, whichever is the 
higher (see 4.9.2). 

4.4.3 Controlled locations 

In controlled locations, if the accessible radiation level exceeds: 

– hazard level 2M within the wavelength range 400 nm to 700 nm, or 
– hazard level 1M in all other cases, 

then suitable means shall limit access to the radiation from the connector. 

NOTE In a controlled location the highest hazard level permitted is hazard level 3B (see 4.9.3).  
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4.5 Automatic power reduction (APR) and restart pulses 

If equipment makes use of an automatic power reduction (APR) system in order to reduce its 
assigned hazard level, then it shall be restarted with restrictions which are described in the 
following three scenarios. In addition, the APR shall be designed to have an adequate level of 
reliability (see Note 1).  

NOTE 1 Examples of calculating the reliability of APR systems are given in Clause D.5. 

NOTE 2 The restart interval described in the following scenarios is wavelength-dependent as described in 
IEC 60825-1. 

4.5.1 Automatic restart 

In the case where the restart is initiated automatically, the timing and power of the restart 
process shall be restricted such that the hazard level assigned to each accessible location of 
the system shall not be exceeded. 

4.5.2 Manual restart with assured continuity 

In the case where the restart is initiated manually and the continuity of the communications 
path is assured by the use of administrative controls or other means, the timing and power of 
the restart process is not restricted (see Note 3). The manufacturer’s instructions shall specify 
that administrative controls (or other means) must take account of the fact that the assigned 
hazard level at any accessible location may be exceeded during this restart procedure.  

NOTE 3 Since in this case the timing and power of the restart process is not restricted, the administrative or other 
controls will need to take into consideration any increased risk of new hazards (such as f ire). It is important that 
these additional controls be documented in the appropriate service instructions. 

4.5.3 Manual restart without assured continuity 

In the case where the restart is initiated manually and the continuity of the communications 
path is not assured, the timing and power of the restart process shall be restricted such that 
the hazard level assigned to each accessible location of the system shall not be exceeded. 

4.5.4 Disabling of the APR 

If a manual initiated restart of the system temporarily inactivates the APR, the system must 
indicate that the APR is not operable for the duration of the reboot so that the operating 
organization can take the appropriate precautions. Unless these conditions are met, the 
hazard level must be assigned using the transmitting power level before APR. 

Disabling of the APR mechanism shall not be permitted for Class 3B and 4 transmitting 
powers, unless all of the following conditions are met: 

1) that such disabling is necessary only for the infrequent incidences of system installation 
and service; 

2) that such disabling can only be done via software commands or a manual lockout key 
system; 

3) if disabling is done via software commands, incorporated in such software shall be a 
security system that prevents inadvertent disabling of the APR mechanism; 

4) that such software incorporate a warning indicator that the APR will be disabled if the 
procedure is continued; 

5) continuous operation of the traffic-carrying OFCS with APR disabled shall be prevented 
by suitable engineering means; 

6) proper instructions on the safe use of the equipment with the disabled APR are included 
in the documentation.  
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7) it shall not be possible to disable the APR permanently – the APR must automatically re-
enable (see also note 3); 

8) it shall only be possible to disable APR at the transmitting equipment (i.e. remote 
disabling of the APR is not normally permitted), except when in direct communication with 
persons (possibly at remote locations) likely to be exposed to higher levels of radiation 
than before the APR is disabled. 
NOTE 1 Consideration should be given to the fact that Raman systems may also emit high power from the 
receive termination. 

9) a clear and unambiguous warning shall be displayed continuously while the APR remains 
disabled; 

10) manual start-up or re-start of high power systems with APR disabled 

It is recognised that systems utilising high optical powers (by their very nature) must use high 
powers to ensure continuity - otherwise no signal will be received at the far end. Therefore it 
is permitted to use high powers (class 4) at initial system start-up, provided this is done by 
trained personnel under defined conditions. 

Every effort must be made to ensure system continuity (i.e. OTDR continuity testing from both 
ends of the system) and to ensure personnel are not exposed to class 3B or class 4 radiation. 
This can also be done by rigorous administrative controls. 

NOTE 2 Except where otherwise explicitly stated, this standard does not permit end-to-end OFCS to operate if 
accessible locations within that system are hazard level 4. If the transmitting power of a transmitter, amplif ier, etc. 
is Class 4 and the APR has been disabled, then the result would be accessible locations operating at hazard 
level 4. Nevertheless, it is recognised that it may be necessary to disable the APR in certain conditions, but these 
conditions need to be well controlled and time-limited so that the probability of exposure to a Class 4 radiation is 
very low. 

NOTE 3 Regarding condition 5), an example of a ‘suitable engineering means’ is a control system that 
automatically re-enables the APR as soon as practicable af ter a time interval that is long enough to complete 
whatever task that caused the APR to be initially deactivated. 

NOTE 4 One hour is suggested as a suitable time after which the APR should re-enable. 

4.6 Labelling or marking 

4.6.1 General requirements 

Where required by this subclause, each optical connector, splice box or other part emitting 
radiation when opened shall be marked (e.g. with a label, sleeve, tag, tape etc.), if the hazard 
level at the location is in excess of hazard level 1.  The information shall consist of the 
information identified in Tables 1, 2 or 3 as applicable.  

Where the accessible radiation at points of disconnection is hazard level 1 or hazard level 1M 
it is permitted for the above information to be provided in information for the user instead of 
as a marking on the product. 

Markings shall be coloured black on a yellow background. Labels reproduced in the 
documentation provided by the manufacturer or by the operating organisation are permitted to 
use black on a white background. 

It is acceptable to reduce the marking in size, providing that the result is legible. For 
subassemblies containing lasers or optical amplifiers, it is the responsibility of the 
manufacturer of the subassembly to provide such labelling; all other labelling is the 
responsibility of the operating organization. 

Except as permitted below, each optical connector, splice box or other part that is intended to 
permit access to optical radiation when opened shall be marked (e.g. with a label, sleeve, tag, 
tape etc.) in accordance with Tables 1, 2 or 3, as applicable. 
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In addition to the marking required in this Part 2, certain subassemblies may also need to be 
marked because of their stand-alone application under Part 1, and in such situations it is left 
to the manufacturer of the OFCS whether they supplement the marking required by Part 1 or 
replace it with the marking as required by Part 2. 

Table 1 – Marking in unrestricted locations 

Accessible 
hazard level 

Required marking - Unrestricted location 

 

1 No marking required 

1M No marking required a) 

2 
 

2M 
 

3R Not permitted 

3B Not permitted 

NOTE See 4.6.5 regarding invisible laser beam hazards. 

Conditions applicable to the above table: 

a Subclause 4.4.1 requires access to radiation from a connector to be limited to hazard level 1 by a 
suitable means and the mechanical design of the f ibre cables must be consistent with the relevant 
standard within the IEC 60794 series (see 4.3). Therefore, hazard level 1M is exempt from marking 
requirements. 

b Hazard symbol warning label according to IEC 60825-1, Figure 1. 

c Where the source of the radiation is a light emitting diode, the word “Laser” above shall be replaced by 
“LED”. 

d Replacing the word “Radiation” with “Light” for radiation in the range 400 nm to 700 nm is optional. 

e Explanatory label (outline) according to IEC 60825-1, Figure 2. It is permitted for this outline to also 
encompass the hazard symbol according to IEC 60825-1, Figure 1. 

 

 
CAUTION 

HAZARD LEVEL 2 LASER c) RADIATION d) 

DO NOT STARE INTO BEAM 

b)  e) 

CAUTION 
HAZARD LEVEL 2M LASER c) RADIATION d) 
DO NOT STARE INTO THE BEAM OR VIEW 

DIRECTLY WITH NON-ATTENUATING 
OPTICAL INSTRUMENTS 

b)  e) 
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d) 

 
d) 

Table 2 – Marking in Restricted Locations 

Accessible 
hazard level 

Required Marking - Restricted Location 

1 No marking required 

1M Marking required only for those cases where the requirements for cable connectors in 
unrestricted locations are not met (see 4.4.1), but also see note 2 below: 

 
    

2  

 

 
 

 

 

2M 
 

 

 

 

 

 

 

 

 

3R 
 

 

 

 

 

 

 

 

3B Not permitted.  

 

NOTE 1 Where the accessible radiation at points of disconnection is hazard level 1 or hazard level 1M, it is 
permitted for this to be noted in information for the user instead of as a marking on (e.g.) the product, f ibre or 
connector. 

NOTE 2 See 4.6.5 regarding invisible laser beam hazards. 

Conditions applicable to the above table: 

a Warning label according to Figure 1 of IEC 60825-1. 

b Where the source of the radiation is a light emitting diode, the word “Laser” above shall be replaced by 
“LED”. 

c If the radiation is in the range 400 nm to 700 nm it is optional to replace the word “Radiation” with “Light”. 

d Explanatory label (outline) according to Figure 2 of IEC 60825-1.  It is permitted for this outline to also 
encompass the hazard symbol according to Figure 1 of IEC 60825-1. 

 

a) 

CAUTION 
HAZARD LEVEL 3R LASER b) RADIATION c) 

AVOID EXPOSURE TO THE BEAM 

a) CAUTION 
HAZARD LEVEL 2 LASER b) RADIATION c) 

DO NOT STARE INTO BEAM 

d) 

a) CAUTION 
HAZARD LEVEL 2M LASER b) RADIATION c) 
DO NOT STARE INTO THE BEAM OR VIEW 

DIRECTLY WITH NON-ATTENUATING OPTICAL 
INSTRUMENTS 

d) 

CAUTION 
HAZARD LEVEL 1M LASER b) RADIATION c) 

DO NOT VIEW DIRECTLY WITH 

NON-ATTENUATING OPTICAL INSTRUMENTS 

a) 
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d) 

Table 3 – Marking in controlled locations 

Accessible 
hazard level 

Required Marking - Controlled Location 

1 No marking required 

1M No marking required e) 

2 
 

 

 

 

 

 

 

 

 

2M 
 

 

 

 

 
 

 

 

3R 
 

 

 

 

 

 

 

 

 

 

3B 
 

 

 

 

 

 
 

NOTE See 4.6.5 regarding invisible laser beam hazards. 

Conditions applicable to the above table: 

a Warning label according to Figure 1 of IEC 60825-1. 

b Where the source of the radiation is a light emitting diode, the word “Laser” above shall be replaced by 
“LED”. 

c If the radiation is in the range 400 nm to 700 nm it is optional to replace the word “Radiation” with “Light”. 

d Explanatory label (outline) according to Figure 2 of IEC 60825-1.  It is permitted for this outline to also 
encompass the Hazard Symbol according to Figure 1 of IEC 60825-1. 

e It is recommended but not required to identify those connectors having an optical output by using the 
warning label according to Figure 14 of IEC 60825-1. 

 

4.6.2 Marking of connectors of optical transmitters and optical amplifiers 

Manufacturers of optical transmitters and manufacturers of optical amplifiers shall comply with 
the requirements of 4.6.1 as regards each optical port, or group of ports (see 4.6.3) that may 
be connected to an optical fibre. For such connectors of optical transmitters and optical 
amplifiers, the requirements of 4.6.1 are modified as below. 

a) CAUTION 

HAZARD LEVEL 3B LASER b) RADIATION c) 

AVOID EXPOSURE TO THE BEAM 

d) 

a) CAUTION 

HAZARD LEVEL 2M LASER b) RADIATION c) 

DO NOT STARE INTO THE BEAM OR VIEW DIRECTLY 
WITH NON-ATTENUATING OPTICAL INSTRUMENTS 

d) 

a) 
CAUTION 

HAZARD LEVEL 2 LASER b) RADIATION c) 

DO NOT STARE INTO BEAM 

CAUTION 

HAZARD LEVEL 3R LASER b) RADIATION c) 

AVOID EXPOSURE TO THE BEAM 

d) a) 
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