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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 5-18: Installation of fieldbuses —
Installation profiles for CPF 18

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

the latter.

5) IEC itself does nof provide
assessment serw i
services carried out by i

8) AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

9) Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shalil not be held responsible for identifying any or all such patent rights.

International Standard IEC 61784-5-18 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This standard is to be used in conjunction with IEC 61918:2013.

The text of this standard is based on the following documents:

FDIS Report on voting
65C/738/FDIS 65C/743/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table. Documents
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61784-5 series, published under the general title Industrial
communication networks — Profiles — Installation of fieldbuses, can be found on the IEC
website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

+ amended.

IMPORTANT - The 'colour inside' logo on the cover ubli¢ation indicates
that it contains colours which are considere the correct
understanding of its contents. Users should thgrefore\pri is\, document using a

QD
\
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INTRODUCTION

This International Standard is one of a series produced to facilitate the use of communication
networks in industrial control systems.

IEC 61918:2013 provides the common requirements for the installation of communication
networks in industrial control systems. This installation profile standard provides the
installation profiles of the communication profiles (CP) of a specific communication profile
family (CPF) by stating which requirements of IEC 61918 fully apply and, where necessary, by
supplementing, modifying, or replacing the other requirements (see Figure 1).

For general background on fieldbuses, their profiles, and relationship between_the installation

profiles specified in this standard, see IEC 61158-1.

Each CP installation profile is specified in a separate annex of thi nnex is
structured exactly as the reference standard IEC 61918 forthe\ be persons
representing the roles in the fieldbus installation process as defined 8 (planner,

installer, verification personnel, validation personnel, main 3 administration
personnel). By reading the installation profile in conjunctign with_IE , these persons
immediately know which requirements are common fo e N ati CPs and which
are modified or replaced. The conventions used to d i defined in Clause 5.
The provision of the installation profiles i forseach CPF (for example
IEC 61784-5-18 for CPF 18), allows r of a convenient size.

PLANNING
DESIGN AND

INSTALLATION
OFFICE PREMISES Ga‘qﬁ \Tso)llewm
AB

ic Offices
LING ]

HOMES > ISONEC 15018 Home
Annex

L - ISO/IEC Dat t

ata centre
DATA CENTRES \/ ISO/IEC 24764 147632 Annex
WESN_/

Annex

B Industrial

UTOMATION » ISO/IEC 24702 > Annex
LANDS Y 1

N

h
\\ 1
N
X \/BETWEEN T '

AUTOMATION
INDUSTRIAL PREMISES ISLANDS IEC 61158 IEC 61918
series
and (Common
WITHIN IEC 617841, -2 requirements)
AUTOMATION
ISLANDS

Common structure

APPLICATION-SPECIFIC
CABLING

Figure 1 — Standards relationships
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INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 5-18: Installation of fieldbuses —
Installation profiles for CPF 18

1 Scope

This part of IEC 61784-5 specifies the installation profiles for CPF 18 (Sa

The installation profiles are specified in the annex. This annex ig ion with

IEC 61918:2013.

2 Normative references

undated references, the latest edition of

amendments) applies.

CPF 18 con munication Profiles as specified in IEC 61784-2.

The installation equirements for CP 18/1 (SafetyNET p RTFL) and CP 18/2
(SafetyNET p RTFN) are specified in Annex A.

5 Installation profile conventions

The numbering of the clauses and subclauses in the annexes of this standard corresponds to
the numbering of IEC 61918 main clauses and subclauses.

The annex clauses and subclauses of this standard supplement, modify, or replace the
respective clauses and subclauses in IEC 61918.

1 SafetyNET p is trade name of Pilz GmbH & Co. KG. This information is given for the convenience of users of
this document and does not constitute an endorsement by IEC of the trade name holder or any of its products.
Compliance does not require use of the trade name SafetyNET p. Use of the trade name SafetyN i
permission of the trade name holder. Bd&ijlments
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Where there is no corresponding subclause of IEC 61918 in the normative annexes in this
standard, the subclause of IEC 61918 applies without modification.

The annex heading letter represents the installation profile assigned in Clause 4. The annex
heading number shall represent the corresponding numbering of IEC 61918.

EXAMPLE *“Subclause A.4.4” in IEC 61784-5-18 means that CP 18/1 and CP 18/2 specify the subclause 4.4 of
IEC 61918.

All main clauses of IEC 61918 are cited and apply in full unless otherwise stated in each
normative installation profile annex.

If all subclauses of a (sub)clause are omitted, then the corresponding IEC™6
applies.

Q18 (sub)clause

If in a (sub)clause it is written “Not applicable.”,
IEC 61918 (sub)clause does not apply.

If in a (sub)clause it is written “Addition:”, then the co
applies with the additions written in the profile.

If in a (sub)clause it is written “Replacement.”, the
the text of the corresponding IEC 61918 (sub)cla

NOTE A replacement can also comprise additioqs.

If all (sub)clauses of a i but in this (sub)clause it is written
“(Sub)clause x has addition; ) ") or “(Sub)clause x is not applicable.”, then

(sub)clause x becomes and all the other corresponding
IEC61918(sub

Each installation profile
include defined additionakspecifications.

A statement of\compliance to an installation profile of this standard shall be stated? as either

Compliance t6 IEC 61784-5-18:20133 for CP 18/m <name> or
Compliance to IEC 61784-5-18 (Ed.1.0) for CP 18/m <name>

where the name within the angle brackets < > is optional and the angle brackets are not to be
included. The m within CP 18/m shall be replaced by the profile number 1 to 2.

NOTE The name can be the name of the profile, for example SafetyNET p.

If the name is a trade name then the permission of the trade name holder shall be required.

Product standards shall not include any conformity assessment aspects (including quality
management provisions), neither normative nor informative, other than provisions for product
testing (evaluation and examination).

2 |n accordance with ISO/IEC Directives.

3 The date should not be used when the edition number is used. Documents
Document Sharing Hub
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Annex A
(normative)

CP 18/1 and CP 18/2 (SafetyNET p) specific installation profile

A.1 Installation profile scope
Addition:

This standard specifies the installation profile for Communication Profile 1 and CP 18/2
(SafetyNET p). The CP 18/1 and CP 18/2 are specified in IEC 61784-2.

A.2 Normative references

A.3 Installation profile terms, definitions, and ahbre

A.3.1 Terms and definitions
A.3.2 Abbreviated terms
A.3.3 Conventions for installatio ofil

Not applicable.

A.4 Installation pla

A.4.1 General
A4.11 Obje
A.41.2
A.413
A.41.4

Not applicable

A.4.1.5 Specifictequirements for generic cabling in accordance with ISO/IEC 24702
A.4.2 Planning requirements

A.4.21 Safety

A.4.2.11 General

A.4.2.1.2 Electric safety

A.4.21.3 Functional safety

A.4.21.4 Intrinsic safety

Not applicable.

A.4.2.1.5 Safety of optical fibre communication systems
Documents
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A.4.2.3 Environmental considerations and EMC

A.4.2.31 Description methodology

A.4.2.3.2 Use of the described environment to produce a bill of material

A.4.2.4 Specific requirements for generic cabling in accordance with ISO/IEC 24702
A.4.3 Network capabilities

A.4.3.1 Network topology

A.4.3.11 Common description

A.4.3.1.2 Basic physical topologies for passive networks

Not applicable.

A.4.31.3 Basic physical topologies for active network

Addition:
Ring topology shall be used when cable redundancy

A.4.31.4 Combination of basic topologi
A.4.3.1.5 Specific requirements

Not applicable.

A.4.3.1.6 Specific req
ISO/IEC 2470

A.4.3.2 Netw:k ch
A.4.3.21 Ge

A.4.3.2.2 Ne

ling in accordance with

acte for balanced cabling not based on Ethernet

Not applicablé

A.4.3.2.3 aracteristics for balanced cabling based on Ethernet

Replacement:

Table A.1 provides values based on the template given in IEC 61918:2013, Table 2.

Documents
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Table A.1 — Network characteristics for balanced cabling based on Ethernet

Characteristic CP 18/1 and CP 18/2
Supported data rates (Mbit/s) 100
Supported channel length (m) ? 100
Number of connections in the channel (max.) 2 6
Patch cord length (m) @ 100
Channel class per ISO/IEC 24702 (min.)? D
Cable category per ISO/IEC 24702 (min.) ¢ 5
Connecting HW category per ISO/IEC 24702 (min.) 5
Cable types - (
Nominal cross sectional area (mmz) 0,326 (Awg\é) r\ézccfn\m\enckck

2 See A.4.4.3.2.
b For the purpose of this table the channel definitions of ISO/IEG"22%02\are\apphicabl

¢ Additional information is available in IEC 61156 series.

A.43.2.4

Replacement:

< [ cPJ8/tand CP 1812

[\ N ~ Description
BahdwistANWikz) okequivalent at 7 (nm) 500 at 1 310
<\Min%um leqgth ) % 0
IWAXR length® (MY, > 14 000
\quim\mqm asqnne i%g%n loss/optical power budget (dB) 8,5
< Ognhecting hardware’ See A.4.4.2.5

Optical fibre type

Single mode silica

Multimode silic NVodlal Bapdwitth (MHz x km) at 4 (nm) 600 at 1300
imym length (m) 0
\\M@mu\;\ length? (m) 2000
M\aXMm channel insertion loss/optical power budget (dB) 4,5
C}ﬁmecting hardware See A.4.4.2.5
POF Modal bandwidth (MHz x 100 m) at A (nm) 35 at 650
Minimum length (m) 0
Maximum length? (m) 50
Maximum channel insertion loss/optical power budget (dB) 14
Connecting hardware See A.4.4.2.5
Hard clad silica Modal bandwidth (MHz x km) at 4 (nm) 70 at 650
Minimum length (m) 0
Maximum length? (m) 100
Maximum channel insertion loss/optical power budget (dB) 3
Connecting hardware See A4.4.25

28 This value is reduced by connections, splices and bends in accordance with formula (1) in 4.4.3.4.1 of

IEC 61918:2013.
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Specific requirements for generic cabling in accordance with

ISO/IEC 24702

Selection and use of cabling components

Cable selection
Common description

Copper cables

Replacement:
Table A.3 provides values based on the template given in IEC 6

Table A.3 — Information relevant to copper

Balanced cables for Ethernet-based CPs

Characteristic

Nominal impedance of cable (tolerance) (Q)

10@5 (@@{31%&@)}

=

\

Balanced or unbalanced

e,

DCR of conductors (Q /km)

<M NS

<62 (recomniended)

DCR of shield

e

N
C

2\

Number of conductop{

Shielding < [ N N

JBIFTP, SIFTQ, S/STP

Colour code fo ndms@r N

WH, BU, YE, OG

(@A N
Jacket cWr rgguirem}gk\ \ \

Yellow (RAL 1003) (recommended)

AN

— Information relevant to copper cable: cords

eqd on the template given in IEC 61918:2013, Table 5.

\ Characteristic

CP 18/1 and CP 18/2

Nominal iMance of cable (tolerance) (Q)

100 + 15 (IEC 61156-5)

Balanced or unbalanced Balanced
DCR of conductors (Q /km) <115
<62 (recommended)
DCR of shield Thd
Number of conductors 4
Length (m) 100
Shielding S/FTP, S/IFTQ, S/STP

Colour code for conductor

WH, BU, YE, OG

Jacket colour requirements

Yellow (RAL 1003) (recommended)

Not applicable.
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A.4.41.3 Cables for wireless installation
A.4.41.4 Optical fibre cables

Replacement:
Table A.5 provides values based on the template given in IEC 61918:2013, Table 6.

Table A.5 — Information relevant to optical fibre cables

Characteristic 9..10/125 pm 50/125 um 62,5/125 pm 980/1 000 um 200/230 pm
single mode multimode silica | multimode silica | step index POF | step index hard
silica clad silica
Standard IEC 60793-2-50 IEC 60793-2-10 IEC 60793-2-10 | IEC 60798-2-40 C 60793-2-30
Type B1 Type Ala Type A1b TX e A4a(\ ype A3c
Attenuation per km - - - Al 10
at 650 nm (dB/km)
Attenuation per km <0,5 <15 <15 - \) -

at 1310 nm

(dB/km) <\ N

Number of optical 2 2 /2\ N\ \i 2

fibres ~

Jacket colour Yellow Yellow \R?“ llow Yellow

requirements (RAL 1003) (RAI~1003) L /00 AL 1003) (RAL 1003)
(recommended) (recgmm de({\\ (recommen commended) | (recommended)

A.4.41.5 Special purpose balancéd and optical fibre cables

o

eric cabling in accordance with

A.4.41.6 Specific requi

Not applicable.
A.4.41.7 S
A.4.4.2

A.4.4.21

A.4.4.2. € hardware for balanced cabling CPs based on Ethernet

Table A.6 provides values based on the template given in IEC 61918:2013, Table 7.

Table A.6 — Connectors for balanced cabling CPs based on Ethernet

IEC 60603-7 series? IEC 61036-3-106 IEC 61076-3- IEC 61076-2- IEC 61076-2-
117° 101 109
shielded unshielded Var. 1 Var. 6 Var. 14 M12-4 with M12-8 with
D-coding X-coding
CP IEC 60603-7-3 No No No Yes Yes Yes
18/1
and
18/2

2 For IEC 60603-7 series, the connector selection is based on the desired channel performance.

b Housings to protect connectors.
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A.4.4.2.3 Connecting hardware for copper cabling CPs not based on Ethernet

Not applicable.

A.4.4.2.4 Connecting hardware for wireless installation
A.4.42.5 Connecting hardware for optical fibre cabling

Replacement:
Table A.7 provides values based on the template given in IEC 61918:2013, Table 9.

Table A.7 — Optical fibre connecting hardware

IEC 61754-2 | IEC 61754-4 | IEC 61754-24 | IEC 6175420, IEC {1\T5<1-2}\ Others
BFOC/2,5 sc SC-RJ LC \ F-s\vkcx

CP 18/1 and No Yes Yes (o] o No
CP 18/2 \§

NOTE IEC 61754 series defines the optical fibre connector mechanisal in ces performance specifications
for optical fibre connectors terminated to specific fibre types are}&aﬁd{r ised MY EC\6 31 series.

O\

e given i IE@B 918:2013, Table 10.

Replacement:

Table A.8 provides values based on th

Table A.8 — Relationship between FOC ibre types (CP 18/1 and CP 18/2)

( /\\ \)Fiere ype
9..10/125Num SMZ m 5/125 pm 980/1 000 um 200/230 pm Others
single m ultimo ultimode step index step index
ilic ilic ilica POF hard clad
(\ silica
SC \4?{\ Ye§\ Yes Yes Yes No
SC-RJ /Yg\\ Yes 5 Yes Yes Yes No
A.4.4.2.6 irements for CPs
Not applicabl

A.4.427  Sp
ISO/I

requirements for generic cabling in accordance with
24702

A.4.4.3 Connections within a channel/permanent link

A.4.4.31 Common description

A.4.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet

A.4.4.3.21 Common description

A.4.4.3.2.2 Connections minimum distance

A.4.4.3.2.3 Balanced cabling splices

A.4.4.3.24 Balanced cabling bulkhead connections

A.4.4.3.2.5 Balanced cabling J-J adaptors

A.4.4.3.3 Copper cabling connections and splices for CPs not baszd on Emﬁuments
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