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Full information on the voting for the approval of this standard 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 | t af all narte 1 tha IEC 01990 cAring hlich
ist pf—aH—parts—in—theEG6428 fist

Ol
U O CTTTC O P OioTToTT

ed—unrder—the—general—title—~bre-optic
commuynication subsystem test procedures, can be found on the IEC website.

The cdmmittee has decided that the contents of this publication will remain yunchanggd until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* recpnfirmed,

* withdrawn,

* replaced by a revised edition, or
+ ampnded.

IMPORTANT - The 'colour inside’' logo on the, cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document usling a
colourn printer.



https://iecnorm.com/api/?name=8a0cb63dfe493f457af39998ce2cd4b7

IEC 61280-4-2:2014 © IEC 2014 -9-

INTRODUCTION

This second edition of IEC 61280-4-2 for testing single-mode cable plant follows on from the
second edition of IEC 61280-4-1, dealing with multimode cable plants.

Cabling design standards such as ISO/IEC 11801 for commercial premises, ISO/IEC 24702
for industrial premises, ISO/IEC 24764 for data centres and ISO/IEC 15018 for residential
cabling contain specifications for this type of cabling. These standards support cabling
lengths of up to 2 km for commercial premises and data centres and up to 10 km for industrial
premises. ISO/IEC 14763-3, which supports these design standards, makes reference to the
test methods of this standard.

Variougp recommendations from ITU-T have requirements for longer distance appli¢ations
includipg short haul (40 km), long haul (80 km) and ultra long haul (160 km). Fhe) tedting of
cable plant for these is covered in ITU-T Recommendation G.650.3, which makes'fefergnce to
the tesft methods of this standard.
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FIBRE-OPTIC COMMUNICATION SUBSYSTEM TEST PROCEDURES -

Part 4-2: Installed cable plant —
Single-mode attenuation and optical return loss measurement

This pq
of inst
single-mode optical fibres, connectors, adapters, splices and other passive device

This sfandard may be applied to all single-mode fibre types including?those designa
IEC 60793-2-50 as Class B fibres.

The principles of this standard may be applied to cable plants’containing branching d
(splitteys) and at specific wavelength ranges in situations where“passive wavelength s¢g
compohents are deployed, such as WDMs, CWDM and DWDM devices.

This standard is not intended to apply to cable plant that“includes active devices such 3
amplifiers or dynamic channel equalizers.

2 Ndrmative references

The following documents, in whole or inpart, are normatively referenced in this documse
are indispensable for its application. For dated references, only the edition cited applig
undated references, the latest edition of the referenced document (includin
amendments) applies.

IEC 60[793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specifica
class B single-mode fibres

IEC 60825-2, Safetyof laser products — Part 2: Safety of optical fibre communication s|
(OFC

IEC 60874¢14-2, Connectors for optical fibres and cables — Part 14-2: Detail specifica
fibre optie’eonnector type SC-PC tuned terminated to single-mode fibre type B1

5. The
cabling may be installed in a variety of environments including residential, |commercial,
industrial and data centre premises, as well as outside plant environments.

ted by

evices
lective

s fibre

nt and
ps. For

J any

jon for

stems

jon for

IEC 61300-3-6, Fibre optic interconnecting devices and passive components — Basic test and

measurement procedures — Part 3-6: Examinations and measurements — Return loss

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 61746-1:2009, Calibration of optical time-domain reflectometers (OTDR) — Part 1:
for single-mode fibres

OTDR


https://iecnorm.com/api/?name=8a0cb63dfe493f457af39998ce2cd4b7

IEC 61280-4-2:2014 © IEC 2014 -1 -

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

3 Terms, definitions, graphical symbols and abbreviations

For the purposes of this document, the following terms, definitions, graphical symbols and
acronyms apply.

3.1 Terms and definitions

311
adaptér
female| part of a connector in which one or two plugs are inserted and aligned

[SOURCE: IEC TR 61931:1998, 2.6.4]

3.1.2
attenufation
measufe of the reduction of optical power transmitted through the cabling under test

Note 1 tp entry: Attenuation (L) is determined as the ratio of the input power’ (P, ) to output power (P_}) of the
cabling Yinder test, given as

L=10 x log, x (P; /Py

Alternatively attenuation may be expressed as L= -10 x logy, * (P, /P;,)- Both equations are mathematically
equivaldnt, resulting in positive decibel values.

Note 2 tp entry: Loss and attenuation are equivalent.

31.3
bidire¢tional measurement
two mgasurements of the same optical fibre made by launching light into opposite ends|of that
fibre

314
configuration
form of arrangement of patts or elements such as terminations, connections and splices

315
connefgtor
compopent normally attached to an optical cable or piece of apparatus, for the purpose of
providing frequent optical interconnection/disconnection of optical fibres or cables

2. 6.1
O

[SOURGEHEGCFRE649344998 1
3.1.6

light source power meter

LSPM

test system consisting of a light source (LS), power meter (PM) and associated test cords
used to measure the attenuation of installed cable plant

317

optical return loss

ORL

ratio of the input power (P;,) of the cabling under test to the backward power (P,), reflected
by the cabling under test, expressed in decibels:

ORL = 10 x log¢(Pi/P;)


https://iecnorm.com/api/?name=8a0cb63dfe493f457af39998ce2cd4b7

-12 - IEC 61280-4-2:2014 © IEC 2014

Note 1 to entry: Optical return loss is a positive number.

3.1.8
optica
OTDR

| time domain reflectometer

test system consisting of an optical time-domain reflectometer and associated test cords used
to characterize and measure the attenuation and optical return loss of installed cable plant

and sp

3.1.9
plug

ecific elements within that cable plant

free connector

male p
[SOUR

3.1.10

reference grade termination

conneq
tighten
assem

Note 1 t
grade te

Note 2 t
non-ang

referencied for further information.

3.1.11

reference test method

RTM

test me¢thod used in the resolution of a dispute

3.1.12

reflectlance

forad
compo

Note 1t

Note 2
compon

3.1.13
return
RLTS

't o a connector

CE: IEC TR 61931:1998, 2.6.2]

tor plug with tightened tolerances terminated onto a single-made optical fibr
led tolerances such that the expected loss of a connection formed by mating tw
blies is less than or equal to 0,2 dB

b entry: An adapter, required to assure this performance, may be _considered to be part of the r
Fmination where required by the test configuration.

b entry: This definition is consistent with the reference grade 2 connections defined in IEC 6175
ed (PC) and IEC 61755-2-5 for angled (APC) cylindrical ferrule connectors. These standards

screte component in the)cabling, the ratio of the backward power (P,) reflected
hent to the input power (P;, ) into the component, expressed in decibels:

Reflectance = 10 x logo(P, /P;p)

b entry: Reflectance is a negative number.

o entry:\ Alternatively, this is referred to (e.g. by IEC 61300-3-6) as the return loss of if
ents andvis expressed as RL = —10 x log,,(P/P,), which is a positive number.

e with
o such

bference

b-2-4 for
may be

by the

dividual

loss test set

test system consisting of a light source (LS) and internal power meter (PM), directional
coupler and additional external power meter and associated test cords used to measure the

optical

3.1.14

return loss of an installed cabling plant

socket-style connector

fixed c

onnector, socket

connector for which the adapter, including any alignment device, is integrated with and
permanently attached to the connector plug on one side of the connection

Note 1 to entry: Examples include the SG (IEC 61754-19) and many harsh environment connectors.
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3.1.15

test cord

terminated optical fibre cord used to connect the optical source or detector to the cabling or to
provide suitable interfaces to the cabling under test

Note 1 to entry: There are five types of test cords:

- launch cord: used to connect the light source to the cabling;
- receive cord: used to connect the cabling to the power meter (LSPM only);

- tail cord: attached to the far end of the cabling when an OTDR is used at the near end. This provides a means
of evaluating attenuation and optical return loss of the whole of the cabling including the far end connection;

- adapter cord: used to_ transition between sockets or other _incompatible connectors in_a required test
configuration;

- substitution cord: a test cord used within a reference measurement which is replaced during the~tmeasjurement
of the loss of the cabling under test.

3.2 Graphical symbols

The following graphical symbols, as shown in Figure 1, for different connection options have
been adapted from IEC 61930.

a
\4 c
\ d
b IEC 2081/14
IEC 2080/14

Figure 1b — Connector set

Figure 1a — Socket and plug assembly (plug, adapter, plug)

LS Z‘S’J@ Bl P PM

IEC 2083/14
IEC 2082/14

Figure 1c — Light source Figure 1d — Power meter
Key
a | socket
b plug
c plug-adapter assembly
d plug inserted into plug-adapter assembly
LS light source
PM power meter

NOTE 1 In Figure 1b and elsewhere in this standard, the plugs are shown with different sizes to indicate
directionality where the cabling has adapters pre-attached and the test cord does not, or vice versa. In Figure 1b,
the plug on the left has the adapter pre-attached.

NOTE 2 Reference grade terminations are shown shaded with grey.

Figure 1 — Connector symbols
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In the
cabling
loop o
conneq
associ

NOTE 1
with refg

3.3
This sf

APC
BBS
cw
CwDM
DWDM
FTTH
LS
LSA
LSPM
OCWR
ORL
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IEC 2084/14

Figure 2 — Symbol for cabling under test

figures that illustrate the measurement configurations in Annexes A through
under test is illustrated by a loop, as shown in Figure 2. Altheugh illustrated as
f fibre, it may contain additional splices and connectors_inCaddition to the td
tors. Note that for purposes of measuring the attenuation jof this cabling, the
hted with the terminal connectors are considered separatégly from the cabling itse

In Figure 2, the cabling is shown with adapters pre-attached @nd the plugs going into them are as
rence grade test cord plugs.

Abbreviations
andard uses the following abbreviations;

angled physical contact (description of connector style)
broadband source

continuous wave

coarse wavelength division multiplexing

dense wavelengthdivision multiplexing

fibre to the home

light source

least squares approximation

light'source power meter

optical continuous wave reflectometer

D, the
just a
rminal
losses
f.

sociated

optical return loss

OSA
OTDR
PC
PM
PON

optical spectrum analyser

optical time domain reflectometer

physical contact (description of connector style that is not angled)
power meter

passive optical network

ROADM reconfigurable optical add drop multiplexer

RLTS
RTM
WDM

return loss test set
reference test method

wavelength division multiplexing
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4 Measurement methods

4.1 General

Four attenuation measurement methods are designated. The four measurement methods use
test cords to interface with the cable plant and are designated as follows:

— one-cord reference method;

— three-cord reference method;

— two-cord reference method;

— optical time domain reflectometer (OTDR) method

The firgt three methods use an optical light source and power meter (LSPM) to measurg input
and oytput power levels of the cabling under test to determine the attenuation:’Th¢ main
functiopal difference between these methods is the way the inp