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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION OF
CUSTOMER PREMISES CABLING -

Part 3: Testing of optical fibre cabling

FOREWORD

preparatory work. International governmental and non-governmental organizti
also participate in this preparation.

2) In the field of information technology, ISO and IEC have es ablis
ISO/IEC JTC 1. Draft Internatlonal Standards adopted by the jo

experts and members of their technical
property damage or other damage of any

4763-3 consists of the first edition (2006) and its
ition number 1.1.

ISO/IEC 14763-3 has been prepared by subcommittee 25: Interconnection of information
technology equipment, of ISO/IEC joint technical committee 1: Information technology.

This International Standard replaces ISO/IEC TR 14763-3, first edition, published in 2000, and
constitutes a technical revision.

This standard incorporates innovations and recent developments including guidance in the
proper use of uni-directional and bi-directional OTDR testing, the three-jumper method as
default test method, fibre end-face inspection and criteria for scratches, return loss values for
SC and non-SC connectors and the normative use of reference connectors. However, the most
substantial change is the application of the 2 parameters which are used to determine the two
repeatable multimode launch conditions “modal power distribution” and “coupled power ratio”.
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This International Standard has been approved by vote of the member bodies, and the voting
results can be obtained from the address given on the title page.

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

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 publication using a colour printer.

@%
S
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INTRODUCTION

This document is one of three prepared in support of International Standard ISO/IEC 11801.

Figure 1 below shows the inter-relationship between ISO/IEC 11801, these associated
Technical Reports/Standards and other related standards.

ISO/IEC TR 14763-2 o

|SO/|EC 1 1801 Technical Report Type 3 IS /IEC 14763'1

International Standard Information technology - Interna‘monal Standard
Information technology - | Implementation and operation of || Information technology -

Generic cabling for customer premises cabling Implementation ar.1d operat‘|0n of

customer premises Part 2: Planning and installation custgmer premises cabling

rt 1: Admiqistration
ISO/IEC 14763-2 ~

IEC 61935-1

International Standard
(under consideration)
International Standard

Generic specification for the

testing of elements of generi bling
in accordance with ISO/IEC 11801
Part 1: Test metho

Standard should be familiar with both ISO/IEC 11801 and

The quality plan for“each installation will define the acceptance tests and sampling levels
selected for that installation. Requirements and recommendations for the development of a
quality plan are described in ISO/IEC 14763-2 (under consideration).
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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION OF
CUSTOMER PREMISES CABLING -

Part 3: Testing of optical fibre cabling
1 Scope

This part of ISO/IEC 14763 specifies systems and methods for the inspection and testing of
optical fibre cabling designed in accordance with ISO/IEC 11801 or equivalent standards. The
test methods refer to existing standards-based procedures where they exist.

2 Normative references

ISO/IEC TR 14763-2, Information technology — Impleme
cabling — Part 2: Planning and installation?

IEC 60050-731, International Electro
communication

“hapter 731: Optical fibre

diameter

IEC 60793-2-10 b fibreg — F 2<10s Product specifications — Sectional specification for
category A1 multim6gétib

IEC 60874-14 Conkectors for optical fibres and cables — Part 14-1: Detail specification for fibre
optic connector type SC/PC standard terminated to multimode fibre type A1a, A1b

IEC 60874-14-2, Connectors for optical fibres and cables — Part 14-2: Detail specification for
fibre optic connector type SC/PC tuned terminated to single-mode fibre type B1

IEC 60874-14-3, Connectors for optical fibres and cables — Part 14-3: Detail specification for
fibre optic adaptor (simplex) type SC for single-mode fibre

IEC 60874-19, Connectors for optical fibres and cables — Part 19: Sectional specification for
fibre optic connector — Type SC-D(uplex)

IEC 60874-19-1, Connectors for optical fibres and cables — Part 19-1: Fibre optic patch cord
connector type SC-PC (floating duplex) standard terminated on multimode fibre type At1a, A1b -
Detail specification

11SO/IEC 14763-2 is planned to become an International Standard.
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IEC 60874-19-2, Connectors for optical fibres and cables — Part 19-2: Fibre optic adaptor
(duplex) type SC for single-mode fibre connectors — Detail specification

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

IEC 61280-4-1, Fibre optic communication subsystem test procedures — Part 4-1: Cable plant
and links — Multimode fibre-optic cable plant attenuation measurement

IEC 61300-3-1, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-1: Examinations and measurements — Visual examination

IEC 61300-3-4, Fibre optic interconnecting devices and passive components — Basic test and

IEC 61300-3-6, Fibre optic interconnecting devices and passive compd
measurement procedures — Part 3-6: Examinations and measureme ‘

D nte on-ne na—-ae a Nna ’Q
& g v > as

IEC/PAS 62614, Fibre optics — Launch condition /fequirelren
attenuation

measuring multimode

3 Definitions and abbreviation

3.1 Definitions

3.1.1
adapter Q
device that enables’i

3.1.2
cabling inte

een terminated optical fibre cables

3.1.3
connection
mated device or
elements

3.1.4
cable sheath

covering over the optical fibre or conductor assembly that may include one or more metallic
members, strength members or jackets
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3.1.6

fail result

measured value which fails to meet the specified requirement and where the absolute value of
the difference between the measured value and the specified requirement is greater than the
stated measurement uncertainty

3.1.7
field calibration cord
test cord used for referencing when using the-3-jumper three test cord reference test method

3.1.8

marginal result

measured value which differs from the specified requirement by an amou exceeding the
stated measurement uncertainty

3.1.9
multimode optical fibre (MMF)
optical fibre which supports multiple paths of light transmissi

3.1.10
optical fibre
any filament made of dielectric materials that guide

3.1.11

3.1.12

pass result
measured value whic
difference betw
stated measure

3.1.13
reference co

3.1.15
sheath
see cable sheath

3.1.16
single-mode optical fibre (SMF)
optical fibre which supports only one mode of light transmission
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3.1.17

test cord

cable assembly used either to connect test equipment to the cabling under test or as part of a
test reference measurement

3.1.18
test operator
skilled person testing in accordance with instructions provided by the test system designer

3.1.19

test system
test equipment and cabling interface adapters necessary to
test/measurement in accordance with the requirements of this standard

undertake a given

3.1.20

attenuation
reduction of optical power induced by transmission though a mg
is sometimes called insertion loss, L, and is given in dB as L
Pyt are the power, typically measured in mW, into and out

3.1.21
encircled flux
EF

from the optical centre of the core

3.1.22
OTDR dead zone

3.2 Abbreviations

For the purpose
ISO/IEC 11801 an

APC

CPR |
EF |
IOR

LMD

LSA 3

LSPM Light source and power meter

MMF Multimode optical fibre

MPD Modal-power-distribution |
na not applicable

OTDR Optical time domain reflectometer

RPD Relative-power-distribution |
SMF Single-mode optical fibre
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3.3 Symbols
For the purposes of this document the following symbols apply.

Optical fibre connector (general)

Optical fibre connector on installed cabling
Optical fibre connector with reference termination
Joint

|:| O]

4 Conformance

To test installed cabling according to this International Standard:

the general requirements of clauses 5 and 8 shall be met;

e e e o
~ o~ o~ o~
> - O =
® ® d o
- o~ o+
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o »n 0 own
C.—o-'-"r—o-
S g 3 @
© ¢ 0 L
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O o » ~
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o ©O
s 2 3
s £ 3
=
N 2 @
> O
o C
2 =
(0]
3
[0)

5 General require

5.1 Test sys@

The test system e
remote test equip
the connectig

The test system “and, particularly the cabling interface adapters, affect the uncertainty of
measurement for a given parameter.

Temporary index matching materials (gels and/or fluids) between the polished end faces of
connectors shall not be used.

Documents

Document Sharing Hub

Full document details: ISO_IEC 14763-3_2006+AMD1_2009 CSV


http://avadocuments2026.com/doc/iso-iec-14763-3-2006-amd1-2009-csv
http://avadocuments2026.com/doc/iso-iec-14763-3-2006-amd1-2009-csv

14763-3 © ISO/IEC:2006+A1:2009(E) - 15 -

Local cabling Remote cabling
interface interface
adaptor adaptor

(where required (where required

by test method) by test method)

Local test Test interface Test interface Remote test
equipment equipment

TEST I: { } :| TEST
eop LU U eor
Remote test

|, Local test ‘|‘ Cabling under test k|‘ system .
system T iy

(where required
by test meth

5.2 Normalisation and calibration

the stated measurement uncertainty.

Test equipment should be calibrated
IEC 61746), as appropriate.

The test operator shall have evidence) in thexfor
the use of the test equipmeftat the-time the s arenundertaken.

misleading results and in some cases damage the cabling under test.

Materials to clean the connections (such as 98 % reagent grade alcohol, appropriate cleaning
solvents, lint-free wipes and clean compressed air) shall be available and used in accordance
with suppliers’ instructions.

Any connecting hardware adapters used together with all connector end-faces on the test cords
comprising the cabling interface adapter and the cabling under test shall be cleaned according
to the instructions provided by the manufacturer of the connectors. Cleaning shall be repeated
every time a test cord is connected to the cabling or component under test.

Connections should be inspected with a microscope after cleaning, to verify that they are
uncontaminated.
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5.3.3 Use of test equipment

External effects (for example, environmental, electromagnetic or physical) can affect the test
equipment and thereby influence the measured results. Test equipment shall be operated as
per manufacturer’s specifications.

5.34 Relevance of measurement
Measurements shall either

a) be made under environmental conditions which are representative of the intended
operational environment,

b) have correction factors applied to the measured results in accordance with manufacturers’
specifications in order to reflect the intended operating environment, or

c) be documented as being performed under non-representative conditi

5.3.5 Treatment of marginal test results

Marginal results may be treated in a number of ways including
a) verification of the normalisation of the test system,
b) acceptance of all marginal results,
c)

c) testequipment:
1) type and
serial nu

tre core size/MFD; fibre type, e.g. A1a, A1b, A1a.2, B1.1, B1.3)

h) the applicable requirements,

i) details of the reference numbers and direction of test,
j) the date of the test (the time may also be recorded),
k) the test operator,

[) the calculated measurement uncertainty of the test system.
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6 Test equipment

6.1 LSPM
6.1.1 General

Derived from IEC 61280-4-1, IEC 61280-4-2 and IEC 61300-3-4, the following has been
adapted to the requirements of ISO/IEC 11801 for link and channel attenuation measurements
with an LSPM.

6.1.2 Light sources

s.shall conform

Light sources for testing multimode optical fibre (MMF) cabling and compg
to the spectral characteristics of Table 1.

Table 1 — MMF light source characteristi

Centre wavelength
nm

850 + 30

1300+30/

Light sources for testing single-mode optical (fi r Qsh | conform to the spectral

characteristics of Table 2.

Table 2 - SMF ht souxce chara istics

Cen@a’\%/e%g\w

310+3

\M

Y%

easuring relative or absolute optical power (such as an
optical power be-désigned in such a way as to make power measurements
independent The equipment shall enable optical power measurements to be
recorded to_atleast Org signifisant digit in the decimal place (for example, —-14,3 dBm, 10,1 mW).

6.1.3 Power@e

The equipment

When the te LBPM) is used for a link or channel attenuation, the measurement
g greater than +0,02 dB.

When the test set-up (LSPM) is used for a field check of the reference connectors by
measuring the attenuation, the measurement uncertainty should be <0,02 dB.

NOTE It is therefore recommended to use a power meter with a power resolution of at least 2 decimal places.

If the power meter consists of an optoelectronic detector with a demountable adapter then the
adapter shall be fitted to the meter in accordance with the instructions provided by the supplier
of the power meter.

6.1.4 Test system stability

The stability of the light source contributes directly to measurement variability. A light source
shall be used in such a way that any variation in output power from the normalised values (see
5.2) shall be as specified in ISO/IEC 14763-2.
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A power meter with adequate equipment temperature stability and optical power linearity to
meet the desired measurement uncertainty shall be used.

NOTE Non-linearity between the measured and incident optical power may cause measurement errors. Also,
equipment with internal waveguides may exhibit measurement variability with varying modal conditions.

6.2 OTDR
6.2.1 General

OTDR equipment for testing multimode optical fibore (MMF) cabling and components shall
conform to the central wavelengths of Table 1.

OTDR equipment for testing single-mode optical fibre (SMF) shall co o the central
wavelengths of Table 2.

See Annex C for further information on optical fibre time domain refl

6.2.2 OTDR characterization using a launch cord only

he /Optical fibre is broken or

e provides information apequt the i the local interface to the cabling under
i > bedded joints within the cabling under

link under test
6.2.3 OTDR characterization using a launch cord and a tail cord
Characterization of cabling using an OTDR using a launch cord and a tail cord
e produces an unidirectional characterization of the form shown in Figure 4 (two traces need
to be combined and evaluated),

e provides a continuity measurement for the cabling under test,

e provides information about the general quality of both the local and remote interface to the
cabling under test, the quality of the installed cable and any embedded connecting
hardware,

e provides quantitative measurement of the local and remote interfaces to the cabling under
test using measurements taken in each direction,

e provides quantitative measurement of the channel or link (see 8.1) attenuation when the
measurement is taken in one direction provided that Documents
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- the channel or link only contains a single fixed cable and terminating connectors,

- the scattering characteristics of the optical fibre within the launch and tail cords are the
same,

e provides quantitative attenuation measurement of the channel, or link embedded
connecting hardware (see 8.1) when the measurement is taken from two directions
provided that

- attenuation measurements of permanent links, channel or embedded connecting
hardware are derived by averaging the associated bi-directional test results,

- the distance between embedded connecting hardware is not less than the dead zone of
the ODTR.

Launch cord Cabling under test
OTDR Eh

Ff’ ure 3 —
Laun}\% jfg under test
OTDR
& \>\/

Launch cord

Cabling under test

-15

0 100 200 300 400 500 600

Figure 4 — OTDR characterization using a launch cord and a tail cord
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6.3 Cabling interface adapters
6.3.1 Connecting hardware at test interfaces

The connecting hardware to be connected to the cabling under test (i.e. launch cords and tail
cords) together with the hardware that terminates the field calibration cords and any connecting
hardware adapters used as part of the test methods specified by this international Standard
shall

e have the same product specification as the hardware terminating the cabling under test,
e have a controlled end face for radius, dome offset and fibre position,
- for the duplex SC connector for MMF as specified in IEC 60874-19-1

guarantee interoperability (the only interfaces specified
IEC 60874-14 and IEC 60874-19),

grs are given in IEC 60874-14-1. The
g are given in IEC 60874-14-2.

eference connector requirements

Cylindrical connector styles Rectangular connector styles
SMF MMF SMF

Eccentrici of_c e\ce to <1 um <0,3 um na na
ferrule outerdigme
True position of Mre céxe na na <1 um <0,3 ym
Exit angle <0,2° <0,2 <0,2° <0,2
Accuracy of ferrule diameter +0,5 ym +0,5 uym na na
Attenuation between 2 reference <0,10 dB <0,20 dB <0,10 dB <0,20 dB
connectors

When the test set-up (LSPM) is also used for a link or channel attenuation the measurement
uncertainty should be <0,2 dB.

When the test set-up (LSPM) is used for a field check of the reference connectors by
measuring the attenuation, the measurement uncertainty should be <0,02 dB.

NOTE It is therefore recommended to use a power meter with a power resolution of at least 2 decimal places.
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6.3.3 MMF test cords
6.3.3.1 General
Each test cord shall

e contain optical fibre of the same nominal characteristics (core/cladding diameters,
numerical aperture) as the optical fibre under test,

e be labelled by having a unique identifier with each connector labelled as indicated in
Figure 5.

[HA] [BH]

Figure 5 — Tes

6.3.3.2 LSPM launch cord
The launch cord shall be

e between1 mand 5mi

e terminated at one
source,

e terminated at
interface to the.R

If the light source Y , ovide the specified launched modal distribution (see 6.4)
then the laur in a mandrel or other mode-conditioning devices to ensure that

6.3.3.3
The tail cord shall be

e between 1 mand 5 m,

e terminated at one end with one or more connectors suitable for attachment to the power
meter,

e terminated at the other end with one or more reference connectors compatible with the
interface to the installed cabling.

6.3.3.4 LSPM combination launch/tail cord
A duplex launch/tail cord shall be

e between 1 m and 5 m in length,

e terminated at one end with one or more connectors suitable for attachment to the LSPM
equipment,
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e terminated at the other end with one or more reference connectors compatible with the
interface to the installed cabling.
6.3.3.5 LSPM field calibration cord

The field calibration cord shall

e not exceed 2 m in length,

e be terminated at both ends with reference connectors compatible with the interfaces to the
installed cabling.

6.3.3.6 OTDR launch cord

The OTDR shall provide the specified launch modal distribution (see 6.4),

The launch cord shall be

e longer than the attenuation dead zone of the OTDR (see Annéx

e long enough for a reliable straight-line fit to be made tg

should be at least 75 m,
e terminated at one end with one or more conne

e terminated at the other end with
interface to the installed cabling.

D Simplex reference connector

Protective closure _=E| Duplex reference connector

Bend and strain relief

Figure 6 — OTDR launch cord schematic

Where the interface to the cabling or component under test is duplex, the launch cord shall
contain two optical fibres enabling the testing of both optical fibres by switching the OTDR
connections rather than re-connecting cords at the interface under test. The OTDR connections
shall be uniquely identified with markers as shown in Figure 5.
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