ISO/IEC 14763-3:2014-06 (E)

Information technology - Implementation and operation of customer premises
cabling - Part 3: Testing of optical fibre cabling

CONTENTS

O T L @ 1 I PP 6
LN I 75 10 L@ 1 P 8
1 S oo o1 9
2 NOIrMAtIVE FEFEIENCES . .u i eas 9
3 Terms, definitions and abbreviations ... 10
3.1 Terms and definitioNs. .. ... 10
3.2 A DI EVIAtIONS .. e 13
3.3 SN D OIS Lt 13
4 L@ 0T 101 o 4 =T o Yo = 14
GeneEral FEQUITEMENTS .. ittt e e e e e e e e e e enas 14
5.1 T e Sy S O Lo 14
5.2 Reference measurement and calibration ... 15
5.3 Environmental conNditionS ... 15
5.3.1 Protection of transmission and terminal equipment......................... 15
5.3.2 Inspecting and cleaning conNectors ..........c.occoviiiiiiiiiicine e 15
5.3.3 Use of test equipment........cooi i 15
5.3.4 Relevance of measurement ... 16
5.3.5 Treatment of marginal test results...........ccocceiiiiiiiiic 16
5.4 DOCUMENTAtION .. e e 16
T 1= 1= =0 [ 011 0] 0 = o1 16
6.1 Light source and power Meter.........cooouiiiiiiii e 16
6.1.1 GENEIAl .. 16
6.1.2 Light SOUMCES . .eviiit e 16
6.1.3 PoWer Meters ... 17
6.1.4 Test system stability (ffS)......ccooiiiiiiiii 17
6.2 L N I PP 17
6.2.1 GENEIAl .. 17

6.2.2 OTDR characterization using a launch test cord and a tail test
o0 o 18
6.3 Test cords and adapters ... 18
6.3.1 Connecting hardware at test interfaces.................coocoviiiiieen, 18
6.3.2 Reference connector requirements ..o 19
6.3.3 T eSSt COMAS it 20
6.4 MMF launched modal distribution ... 22
6.5 SMF launch Condition ... ... 22
7 [ XSy o T=YoxdTo] =Y [ U T o .4 1= | S50 P 22
Cabling under test — Channels and permanent links ............cocoviiiiiiiii e 23
8.1 LY 1= = | 23
8.2 ReEfEIrENCE PlANES ... 23
8.3 Wavelength of measurement. ... 24
8.4 Direction of measurement ... ..o 24



10

11

Testing of installed Cabling ... 25

9.1 AT ENUALION L. e 25
9.1.1 LS P M e e 25
9.1.2 L N I L 29
9.2 Propagation delay ..o 31
9.2.1 Testmethod ... 31
9.2.2 Treatment of results ... 32
9.3 =Y o Vo o N 32
9.3.1 Testmethod ... 32
9.3.2 Measurement uncertainty..........cooooiiiiii i 32
9.3.3 Treatment of results.......oooi 32
Testing of cabling components within installed cabling ............cccoooiiii 33
10.1 Attenuation of optical fibre cable ... 33
10.11 Test Method ... 33
10.1.2 Measurement uncertainty. ..o 33
10.1.3 Treatment of results.... ..o 33
10.2 Attenuation of local and remote test interfaces............c..cooiiiiii 34
10.2.1 Testmethod ..o 34
10.2.2 Test system measurement uncertainty ..............cooiiiiiiiiiiiinnennns 34
10.2.3 Treatment of results.... ..o 35
10.3 Attenuation of connecting hardware .............coooiiiiiiiii e 36
10.3.1 Test Method ... 36
10.3.2 Treatment of results.......oo 36
10.4 Return loss of connecting hardware ............coooiiiiiiiiiiiii e 37
10.4.1 Test method (in accordance with IEC 61300-3-6, method 2) ........... 37
10.4.2 Treatment of reSUItS......oi i 38
10.4.3 Measurement uncertainty.........cooooiiiiiii 39
10.5 Optical fibre 1ength......... e 39
10.5.1 Test Method ... 39
10.5.2 Measurement uncertainty.........cooooiiiiiii 41
10.5.3 Treatment of reSUItS.. ..o 41
10.6 Attenuation Of COrds ... 41
10.6.1 Test Method ... 41
10.6.2 Treatment of reSUItS.. ..o 42
Inspection of cabling and cabling componNents ... 42
11.1 Optical fibre CoNtiNUILY .......oouii 42
11.2 Cabling POIAMITY ...ce e 42
11.3 Optical fibre cable length ..., 42
11.4 Inspection of optical fibre end faces ... 43
11.5 Optical fIDre COre SiZe .....ovuiiiiii e 43



Annex A (normative) Launch modal conditions for testing multimode optical fibre

(o221 o] 11 [« [ PP 44

Annex B (normative) Visual inspection criteria for connectors .............ccooiiiiiiiii. 45

Annex C (informative) Optical time domain reflectometry ..., 46

C.1 Operational capability ... 46

C.1.1 Effective characterization.............ccoiiiii 46

C.1.2 DYNamIC rANGE ..oeeeii e 46

C.1.3 Pulse Width ... 46

C14 Integration or sample count ... 46

C.2 Limitations of OTDR capability .........ccooiiiiii e 47

C.2.1 Minimum lengths of operation — Attenuation dead zone .................. 47

C.2.2 GNOS ING et 48

C.2.3 Effective group index of refraction ... 49

C.24 Backscattering coefficient ... 49

Annex D (normative) Inspection and testing of test and substitution test cords..................... 50

D.1 General reqQUIrEMENTES ... 50

D.2 Attenuation (test and substitution test cord reference connections).................. 50
Annex E (informative) Enhanced three-test-cord and one-test-cord reference methods

for link and channel attenuation ... 52

E.1 Reference methods for link attenuation ... 52

E.2 One-test-cord reference method for link attenuation...............ccooooi. 52

E.3 Test method for channel attenuation ..., 52

Annex F (informative) Quality planning ... 53

F.1 Inspection and test schedules ... 53

F.2 Stage 1 inspection and testing ..o 53

F.3 Stage 2 1eS NG e 53

F.3.1 BasiC teSt GroUPD .. v 53

F.3.2 Extended test group ..o 54

Annex G (informative) Examples of calculations of channel and permanent link limits......... 55

G.1 Channel MeasUrEMENt .. ... 55

G.2 Permanent link measurement..... ... 55

Annex H (informative) Cleaning and inspection of fibre optic connections ........................... 57

=TT o] Lo Yo =T o V2P 58



Figure 1 — Relationship of related International Standards ............cccoooiiiiiiiii 8

Figure 2 — Test system and the cabling under test ..., 15
Figure 3 — OTDR characterization using a launch test cord and a tail test cord ..................... 18
Figure 4 — An example of test cord labelling and identification ................coccoii, 20
Figure 5 — OTDR launch test cord and/or tail test cord schematic ...........c..ccoocoiiiiiii, 21
Figure 6 — Channels and permanent links in accordance with ISO/IEC 11801 and

eqUIValeNnt StaNAards ... ... 23
Figure 7 — Channel and permanent link test configuration...............cooooii i 24
Figure 8 — LSPM enhanced three-test-cord attenuation measurement of installed

CAINNEIS L. 26
Figure 9 — LSPM one test cord attenuation measurement of installed permanent links........... 27
Figure 10 — OTDR measurement of installed cabling (channel): 2 point attenuation
measurement Method ... 30
Figure 11 — OTDR measurement of installed cabling (permanent link) ............c...coooiiiis 31
Figure 12 — OTDR measurement of optical fibre attenuation ..., 34
Figure 13 — OTDR measurement of connection attenuation........................ 35
Figure 14 — OTDR measurement of joint attenuation..............ccoooiiii 37
Figure 15 — OTDR measurement of return 0SS .......c.iiiiiiiiiiiii e 38
Figure 16 — Determination of length using an OTDR ... 39
Figure 17 — OTDR characterization of a SMF permanent link containing a break .................. 40
Figure 18 — OTDR characterization of a permanent link containing a macrobend .................. 41
Figure 19 — Measurement of cord interface attenuation...............coocoiiii i 42
Figure C.1 — OTDR characterization using different length launch test cords ........................ 47
Figure C.2 — OTDR characterization showing ghost effects.................c . 48
Figure C.3 — OTDR characterization showing complex ghost effects..............ccooociiiiiiiiins 49
Figure D.1 — Measurement of substitution test cord interface attenuation.............................. 50
Table 1 — MMF light source characteristiCs ..o 17
Table 2 — SMF light source characteristiCs ... ..o 17
Table 3 — Non-LC reference connector requirements ...........coooeiiiiiiiiiiiicin e 19
Table 4 — Connecting hardware attenuation ..., 28
Table C.1 — Default effective group IOR valUes..........oovuiiiiiiiiiiii e 49
Table C.2 — Default backscattering coefficient values ..., 49



		2024-06-01T00:22:56+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




