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EN 61280-4-1:2009

The text of document 86C/879/FDIS, future edition 2 of IEC 61280-4-1, prepared by SC 86C, Fibre optic
systems and active devices, of IEC TC 86, Fibre optics, was submitted to the IEC-CENELEC parallel vote

Foreword

and was approved by CENELEC as EN 61280-4-1 on 2009-10-01.

This European Standard supersedes EN 61280-4-1:2004.

The main changes with respect to EN 61280-4-1:2004 are listed below:

— an additional measurement method based on optical time domain reflectometry (OTDR) is
documented, with guidance on best practice in using the OTDR and interpreting OTDR traces;

— the requirement for the sources used to measure multimode fibres is changed from one based on
coupled power ratio (CPR) and mandrel requirement to one based on measurements of the near field

at the output of the launching test cord;

— highlighting the importance of, and giving guidance on, good measurement practices including

cleaning and inspection of connector end faces.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical

national standard or by endorsement

(dop)

— latest date by which the national standards conflicting

with the EN have to be withdrawn

(dow)

Annex ZA has been added by CENELEC.

The text of the International Standard IEC 61280-4-1:2009 was approved by CENELEC as a European

Endorsement notice

Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60793-1-40

IEC 60793-2

IEC 60793-2-10

IEC 60793-2-50

IEC 61300-3-6

SEK Svensk Elstandard

NOTE

NOTE

NOTE

NOTE

NOTE

Harmonized as EN 60793-1-40:2003 (modified).
Harmonized as EN 60793-2:2008 (not modified).
Harmonized as EN 60793-2-10:2007 (not modified).
Harmonized as EN 60793-2-50:2008 (not modified).

Harmonized as EN 61300-3-6:2009 (not modified).

2010-07-01

2012-10-01
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

EN 61280-4-1:2009

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.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Publication

IEC 60825-2 Y
IEC 61280-1-3 2
IEC 61280-1-4 N

IEC/PAS 61300-3-35 -"

IEC 61315 )
IEC 61745 )

IEC 61746 )

Year

EN/HD
EN 60825

Title

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

Fibre optic communication subsystem test
procedures -

Part 1-3: General communication
subsystems - Central wavelength and
spectral width measurement

EN 61280

Fibre optic communication subsystem test EN 61280
procedures -

Part 1-4: General communication

subsystems - Light source encircled flux

measurement method

Fibre optic interconnecting devices and -
passive components - Basic test and
measurement procedures -

Part 3-35: Examinations and measurements -
Fibre optic cylindrical connector endface

visual inspection

EN 61315

End-face image analysis procedure for the -
calibration of optical fibre geometry test sets

Calibration of fibre-optic power meters

Calibration of optical time-domain EN 61746

reflectometers (OTDR)

! Undated reference.

2 valid edition at date of issue.
At draft stage.

)
)
3)
) To be ratified.

4

Year
-2 2004
-1-3 2
-1-4 200X

2006

2005%
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FIBRE-OPTIC COMMUNICATION SUBSYSTEM
TEST PROCEDURES -

Part 4-1: Installed cable plant -
Multimode attenuation measurement

1 Scope

This part of IEC 61280-4 is applicable to the measurement of attenuation of installed fibre-
optic cabling using multimode fibre, typically in lengths of up to 2 000 m. This cabling can
include multimode fibres, connectors, adapters and splices.

Cabling design standards such as ISO/IEC 11801, ISO/IEC 24702 and ISO/IEC 24764 contain
specifications for this type of cabling. ISO/IEC 14763-3, which supports these design
standards, makes reference to the test methods of this standard.

In this standard, the fibre types that are addressed include category A1a (50/125 um) and A1b
(62,5/125 um) multimode fibres, as specified in [EC 60793-2-10. The attenuation
measurements of the other multimode categories can be made, using the approaches of this
standard, but the source conditions for the other categories have not been defined.

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 60825-2, Safety of laser products — Part 2: Safety of optical fibre communication systems
(OFCS)

IEC 61280-1-3, Fibre optic communication subsystem basic test procedures — Part 1-3: Test
procedures for general communication subsystems — Central wavelength and spectral width
measurement

IEC 61280-1-4, Fibre optic communication subsystem test procedures — Part 1-4: General
communication subsystems — Light source encircled flux measurement method?

IEC 61300-3-35, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-35: Examinations and measurements — Fibre optic
cylindrical connector endface visual inspection

IEC 61315, Calibration of fibre-optic power meters

IEC 61745, End-face image analysis procedure for the calibration of optical fibre geometry
test sets

IEC 61746, Calibration of optical time-domain reflectometers (OTDRS)

1 A new edition is in preparation.

SEK Svensk Elstandard



	61280-4-1(2).pdf
	61280-4-1(2)_svtit
	sek info standard
	61280-4-1(2)_en.pdf
	EN61280-4-1{2009}e.pdf
	tomt
	iec61280-4-1{ed2.0}en
	CONTENTS
	1 Scope
	2 Normative references
	3 Terms, definitions, graphical symbols and acronyms
	3.1 Terms and definitions
	3.2 Graphical symbols
	3.3 Acronyms

	4 Measurement methods
	4.1 General
	4.2 Cabling configurations and applicable test methods
	4.3 Overview of uncertainties

	5 Apparatus
	5.1 General
	5.2 Light source
	5.3 Receive or tail cord
	5.4 Substitution/dummy cord
	5.5 Power meter – LSPM methods only
	5.6 OTDR apparatus
	5.7 Connector end-face cleaning and inspection equipment
	5.8 Adapters

	6 Procedures
	6.1 General
	6.2 Common procedures
	6.3 Calibration
	6.4 Safety

	7 Calculations
	8 Documentation
	8.1 Information for each test
	8.2 Information to be available

	Annex A (normative) One-cord reference method 
	Annex B (normative) Three-cord reference method 
	Annex C (normative) Two-cord reference method 
	Annex D (normative) Optical time domain reflectometer
	Annex E (normative) Requirements for the source characteristics for multimode measurement
	Annex F (informative) Measurement uncertainty examples
	Annex G (informative) OTDR configuration information
	Annex H (informative) Test cord insertion loss verification
	Bibliography
	Figures
	Figure 1a – Socket and plug assembly
	Figure 1b – Connector set (plug, adapter, plug)
	Figure 1c – Light source
	Figure 1d – Power meter
	Figure 1 – Connector symbols
	Figure 2 – Symbol for cabling under test
	Figure 3 – OTDR schematic
	Figure A.1 – Reference measurement
	Figure A.2 – Test measurement
	Figure B.1 – Reference measurement
	Figure B.2 – Test measurement
	Figure C.1 – Reference measurement
	Figure C.2 – Test measurement
	Figure C.3 – Test measurement for plug-socket style connectors
	Figure D.1 – Test measurement for Method D
	Figure D.2 – Location of the cabling under test ports
	Figure D.3 – Graphic construction of F1 and F2
	Figure D.4 – Graphic construction of F1, F11, F12 and F2
	Figure E.1 – Encircled flux template example
	Figure F.1 – Initial power measurement
	Figure F.2 – Verification of reference grade connection
	Figure F.3 – Two offset splices
	Figure F.4 – Five offset splices
	Figure F.5 – EF centred
	Figure F.6 – EF underfilling
	Figure F.7 – EF overfilling
	Figure F.8 – L1 loss with mandrel
	Figure F.9 – L1 loss with mandrel and mode conditioner
	Figure F.10 – L2 loss (adjusted) with mandrel
	Figure F.11 – L2 loss (adjusted) with mandrel and mode conditioning
	Figure F.12 – L3 loss (adjusted) with mandrel
	Figure F.13 – L3 loss (adjusted) with mandrel and mode conditioning
	Figure G.1 – Splice and macro bend attenuation measurement
	Figure G.2 – Attenuation measurement with high reflection connectors
	Figure G.3 – Attenuation measurement of a short length cabling
	Figure G.4 – OTDR trace with ghost
	Figure G.5 – Cursors positioning
	Figure H.1 – Obtaining reference power level P0
	Figure H.2 – Obtaining power level P1
	Figure H.3 – Obtaining reference power level P0
	Figure H.4 – Obtaining power level P1
	Figure H.5 – Obtaining reference power level P0
	Figure H.6 – Obtaining power level
	Figure H.7 – Obtaining reference power level P0
	Figure H.8 – Obtaining power level P1
	Figure H.9 – Obtaining power level P5
	Figure H.10 – Obtaining reference power level P0
	Figure H.11 – Obtaining power level P1

	Tables
	Table 1 – Cabling configurations
	Table 2 – Test methods and configurations
	Table 3 – Spectral requirements
	Table E.1 – Threshold tolerance
	Table E.2 – EF requirements for 50 um core fibre cabling at 850 nm
	Table E.3 – EF requirements for 50 um core fibre cabling at 1 300 nm
	Table E.4 – EF requirements for 62,5 um core fibre cabling at 850 nm
	Table E.5 – EF requirements for 62,5 um core fibre cabling at 1 300 nm
	Table F.1 – Expected loss for examples (Note 1)
	 Table G.1 – Default effective group index of refraction values



	61280-4-1(2).pdf
	61280-4-1(2)_svtit
	sek info standard
	61280-4-1(2)_en.pdf
	EN61280-4-1{2009}e.pdf
	tomt
	iec61280-4-1{ed2.0}en
	CONTENTS
	1 Scope
	2 Normative references
	3 Terms, definitions, graphical symbols and acronyms
	3.1 Terms and definitions
	3.2 Graphical symbols
	3.3 Acronyms

	4 Measurement methods
	4.1 General
	4.2 Cabling configurations and applicable test methods
	4.3 Overview of uncertainties

	5 Apparatus
	5.1 General
	5.2 Light source
	5.3 Receive or tail cord
	5.4 Substitution/dummy cord
	5.5 Power meter – LSPM methods only
	5.6 OTDR apparatus
	5.7 Connector end-face cleaning and inspection equipment
	5.8 Adapters

	6 Procedures
	6.1 General
	6.2 Common procedures
	6.3 Calibration
	6.4 Safety

	7 Calculations
	8 Documentation
	8.1 Information for each test
	8.2 Information to be available

	Annex A (normative) One-cord reference method 
	Annex B (normative) Three-cord reference method 
	Annex C (normative) Two-cord reference method 
	Annex D (normative) Optical time domain reflectometer
	Annex E (normative) Requirements for the source characteristics for multimode measurement
	Annex F (informative) Measurement uncertainty examples
	Annex G (informative) OTDR configuration information
	Annex H (informative) Test cord insertion loss verification
	Bibliography
	Figures
	Figure 1a – Socket and plug assembly
	Figure 1b – Connector set (plug, adapter, plug)
	Figure 1c – Light source
	Figure 1d – Power meter
	Figure 1 – Connector symbols
	Figure 2 – Symbol for cabling under test
	Figure 3 – OTDR schematic
	Figure A.1 – Reference measurement
	Figure A.2 – Test measurement
	Figure B.1 – Reference measurement
	Figure B.2 – Test measurement
	Figure C.1 – Reference measurement
	Figure C.2 – Test measurement
	Figure C.3 – Test measurement for plug-socket style connectors
	Figure D.1 – Test measurement for Method D
	Figure D.2 – Location of the cabling under test ports
	Figure D.3 – Graphic construction of F1 and F2
	Figure D.4 – Graphic construction of F1, F11, F12 and F2
	Figure E.1 – Encircled flux template example
	Figure F.1 – Initial power measurement
	Figure F.2 – Verification of reference grade connection
	Figure F.3 – Two offset splices
	Figure F.4 – Five offset splices
	Figure F.5 – EF centred
	Figure F.6 – EF underfilling
	Figure F.7 – EF overfilling
	Figure F.8 – L1 loss with mandrel
	Figure F.9 – L1 loss with mandrel and mode conditioner
	Figure F.10 – L2 loss (adjusted) with mandrel
	Figure F.11 – L2 loss (adjusted) with mandrel and mode conditioning
	Figure F.12 – L3 loss (adjusted) with mandrel
	Figure F.13 – L3 loss (adjusted) with mandrel and mode conditioning
	Figure G.1 – Splice and macro bend attenuation measurement
	Figure G.2 – Attenuation measurement with high reflection connectors
	Figure G.3 – Attenuation measurement of a short length cabling
	Figure G.4 – OTDR trace with ghost
	Figure G.5 – Cursors positioning
	Figure H.1 – Obtaining reference power level P0
	Figure H.2 – Obtaining power level P1
	Figure H.3 – Obtaining reference power level P0
	Figure H.4 – Obtaining power level P1
	Figure H.5 – Obtaining reference power level P0
	Figure H.6 – Obtaining power level
	Figure H.7 – Obtaining reference power level P0
	Figure H.8 – Obtaining power level P1
	Figure H.9 – Obtaining power level P5
	Figure H.10 – Obtaining reference power level P0
	Figure H.11 – Obtaining power level P1

	Tables
	Table 1 – Cabling configurations
	Table 2 – Test methods and configurations
	Table 3 – Spectral requirements
	Table E.1 – Threshold tolerance
	Table E.2 – EF requirements for 50 um core fibre cabling at 850 nm
	Table E.3 – EF requirements for 50 um core fibre cabling at 1 300 nm
	Table E.4 – EF requirements for 62,5 um core fibre cabling at 850 nm
	Table E.5 – EF requirements for 62,5 um core fibre cabling at 1 300 nm
	Table F.1 – Expected loss for examples (Note 1)
	 Table G.1 – Default effective group index of refraction values








