IEC/TR 61292-4:2010(E)

IEC/TR 61292-4

Edition 2.0 2010-03

TECHNICAL
REPORT

colour
inside

RO

Optical amplifiers —

mage-free and safe use of

IEC/TR 61292-4 Ed. 2.0 - Preview only Copy via ILNAS e-Shop



IEC/TR 61292-4 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2010 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About IEC publications

The technical content of IEC publications is kept under constant review
latest edition, a corrigenda or an amendment might have been publi

C. as® make Sure that you have the

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety
It also gives information on projects, withdrawn a

mber, text, technical committee,...).

" |EC Just Published: www.iec.ch/online_news/j
Stay up to date on all new IEC publications. Just P
on-line and also by email.

all new publications released. Available

" Electropedia: www.electropedia.org
The world's leading online dictionary of electronic\and &lectrical texm ritaining more than 20 000 terms and definitions
in English and French, with equivaleqt ter| Q_additiona guages. Also known as the International Electrotechnical
Vocabulary online.

= Customer Service Centre: Rww.ied.ch/webstere/cu

s
If you wish to give us your fee this\publjcation_or
Centre FAQ or contac :
Email: csc@iec.ch
Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00 %

ed further assistance, please visit the Customer Service


mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch

IEC/TR 61292-4 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC/TR 61292-4

Edition 2.0 2010-03

TECHNICAL
REPORT

colour
inside

Optical amplifiers —
Part 4: Maximum permissible opti

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION PRICE CODE S
ICS 33.160.10; 33.180.30 ISBN 978-2-88910-481-9

® Registered trademark of the International Electrotechnical Commission



IEC/TR 61292-4 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

-2- TR 61292-4 © IEC:2010(E)

CONTENTS
FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 4
INTRODUGCTION ...t et e ettt et et et et e e e e e et e et e et e eaaeennes 6
T SCOPE AN ODJECT. .. it 7
2 NOMMAtIVE FEIEIENCES .. .ot e 7
3 Abbreviated termM S ..o 8
4 Maximum transmissible optical power to keep fibres damage-free............coccoeiiiiiinni. 8
g N €Y oY - PP 8
4.2 Fibre fuse and its propagation ... L T N
4.2.1 IntroducCtion ......ccoooiiiii e AN VO U
4.2.2 Experiment and resultsS.........coooiiiiiiiiiiiii NG e NG N enas
4.2.3 ConcluSion .....cooiiiiiiiii e e NG N G N e
4.3 Loss-induced heating at connectors or splices
4.3.1 Introduction ... NG N R e N e e
4.3.2 Experiment on the connector
4.3.3 Results and considerations............ /o NG NG en e Ne e ree e e
4.3.4 Conclusion ......ccocoviiiiiiiiii e N N
4.4 Connector end-face damage jinduced
4.4.1 Introduction ...........0\.....NG D
442 Testsetup .....ooooviiiii . DN

4.4.3 Measurements
444 Testoncle
4.4.5
4.4.6
4.4.7

5
5.2.4 Nominal ocular hazard distance (NOHD) ........ccoooiiiiiiiiiiii e, 18
5.2.5 Power reduction times ... ... 18
5.2.6 Medical aspects of the safety of eyes and skin in existing standards ......... 19
6 Maximum optical power permissible for optical amplifiers from the viewpoints of
fibre damage as well as eye and skin safety ..., 20
7 7o T 11 1= ] o 20
L] o 10 o = Y o1 2 172 21
Figure 1 — Experimental setup for fibre fuse propagation ... 9
Figure 2 — Connection loss versus temperature iNCrease .........c..ocovveuiiiiiiii i 11
o 0T =T T T A=Y Y 1 o P 12

Figure 4 — Surface condition contaminated with metal filings, before the test........................ 13



IEC/TR 61292-4 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

TR 61292-4 © IEC:2010(E) -3-

Figure 5 — Variation of the power attenuation during the test at several power input

values for plugs contaminated with metal filings..........ccooiiii 13
Figure 6 — Polishing surface condition contaminated with metal filing, after the test.............. 14
Figure 7 — Thermo-viewer image of tightly-bent SMF with optical power of 3 W at

10 T 0 15
Figure 8 — Temperature of the coating surface of SMFs against bending with optical

POWET Of 3 W @t 1 480 MM oo et 15
Figure 9 — Maximum permissible power in the fibre against APR power reduction time ......... 19

Table 1 — Experimental results of the threshold power of fibre fuse propagation

Table 2 — Measurement conditions .........ccoooiiiiiiiiiii e L Nt e

Table 3 — Examples of power limits for optical fibre communication s
automatic power reduction to reduce emissions to a lower hazard le

Table 4 — Location types within an optical fibre communication
INStallations ... )

»



IEC/TR 61292-4 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

—4 - TR 61292-4 © IEC:2010(E)
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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

FOREWORD

this end and in addltlon to other activities, IEC publishes International Standa
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guijdes

governmental organizations liaising with the IEC also participate i
with the International Organization for Standardization (ISO) A

interested IEC National Committees.

3) IEC Publications have the form of recom
Committees in that sense. While all reasonab
Publications is accurate, IEC cannot be h
misinterpretation by any end user.

the latter.

5) IEC itself does nof provide conformity. Independent certification bodies provide conformity
assessment seryi i 6 IEC marks of conformity. IEC is not responsible for any
services carried oyt by |

7) No liability shall dttac directors, employees, servants or agents including individual experts and
members of itg technical co EC National Committees for any personal injury, property damage or
other damagé © whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses ansing Ou ation, use of, or reliance upon, this IEC Publication or any other IEC

9) Attention is draw 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.

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 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 second edition cancels and replaces the first edition published in 2004 and constitutes a
technical revision with updates reflecting new research in the subject area.
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