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use of optical amplifiers, including Raman amplifiers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for
all national electrotechnical committees (IEC National Committees). The obj
international co-operation on all questions concerning standardization in the eleg{
this end and in addition to other activities, IEC publishes International Sta
Technical Reports, Publicly Available Specifications (PAS) and Guides (ere as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; i 1 interested
in the subject dealt with may participate in this preparatory work. IR 5

standardi t|on comprising

agreement between the two organizations.

The formal decisions or agreements of IEC on technical mat
consensus of opinion on the relevant subjects since each
interested IEC National Committees.

In order to promote international uniformit C i pittees undertake to apply IEC Publications
transparently to the maximum_extent possj hei ationgl” and regional publications. Any divergence
between any IEC Publicatiog regional publication shall be clearly indicated in
the latter.

Attention is dra e possibility that some of the elements of this IEC Publication may be the subject of
not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 61292-4, which is a technical report, has been prepared by subcommittee 86C: Fibre
optic systems and active devices, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition, published in 2010, and constitutes
a technical revision with updates reflecting new research in the subject area.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
86C/1158/DTR 86C/1200/RVC

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

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

A list of all parts in the IEC 61292 series, published under the general title, QOptical amplifiers,
can be found on the IEC website.

The committee has decided that the contents of this publication wij ged until

the stability date indicated on the IEC web site under "http://we
related to the specific publication. At this date, the publication

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or
e amended.

A bilingual version of this publication m e issued at’a later date.

that it contains coloixs
understanding of its
colour printer.

Y
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INTRODUCTION

This technical report is dedicated to the subject of maximum permissible optical power for
damage-free and safe use of optical amplifiers, including Raman amplifiers. Since the
technology is quite new and still evolving, amendments and new editions to this report can be
expected.

Many new types of optical amplifiers are entering the marketplace and research is also
stimulating many new types of fibre and non-fibre based optical amplifier research. With the
introduction of such technologies as long-haul, over 40 Gb/s, WDM transmission and Raman
amplification, some optical amplifiers may involve optical pump sources with extremely high
optical power — up to, possibly, several watts.

Excessively high optical power may cause physical damage
components/equipment as well as present medical danger to the hup

The possibility of fibre damage caused by high optical intensi
at some technical conferences. The use of high intensi
problems in the fibre such as a fibre fuse, a heating in the
the fibre end-face damage due to dust and the fibre

This technical\reportprovidesva simple informative guideline on the maximum optical power
permissible forgptical amplifiers for optical amplifier users and manufacturers.
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OPTICAL AMPLIFIERS

Part 4. Maximum permissible optical power for the damage-free and safe
use of optical amplifiers, including Raman amplifiers

1 Scope and object

This part of IEC 61292, which is a technical report, applies to all commercially available

This technical report provides a simple informative guideline g 3 optical
power that causes high-temperature damage of fibre. Also d c 3 ical safety for

a) the optical power limit that causes: \ ibre, such as fibre fuse and
fibre-coat burning;

b) the maximum permissible exposurg
consequential injury;

c) the optical power lim}

d) the absolute allows ]
by comparinn .

The objective of this

The present technical report will be frequently reviewed and will be updated by incorporating
the results of various studies related to OAs and OA-supported optical systems in a timely
manner.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60825-1:2007, Safety of laser products — Part 1: Equipment classification and
requirements
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IEC 60825-2:2004, Safety of laser products — Part 2: Safety of optical fibore communication
systems (OFCS)

Amendment 1 (2006)

Amendment 2 (2010)

IEC TR 60825-14:2004, Safety of laser products — Part 14: A user’s guide

IEC TR 62547, Guidelines for the measurement of high-power damage sensitivity of single-
mode fibres to bends — Guidance for the interpretation of results

IEC TR 62627-01, Fibre optic interconnecting devices and passive components — Part 01:
Fibre optic connector cleaning methods

ITU-T Recommendation G.664:2012, Optical safety procedures and r
transport systems

W
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