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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 5-3: Installation of fieldbuses —
Installation profiles for CPF 3

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization fo
all national electrotechnical committees (IEC National Committees). The obje

gndardization comprising

this end and in addition to other activities, IEC publishes International Standa S pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guide e \
Publication(s)”). Their preparation is entrusted to technical committees;
in the subject dealt with may participate in this preparatory wor

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat
consensus of opinion on the relevant subjects since e
interested IEC National Committees.

Publications is accurate, IEC cannot be held responsjble
misinterpretation by any end user.

4) In order to promote international uniformit
transparently to the maxim
between any IEC Publicatia

jittees undertake to apply IEC Publications
and regional publications. Any divergence
regional publication shall be clearly indicated in

the latter.
5) IEC itself does not proyide an Independent certification bodies provide conformity
assessment services and cess\o IEC marks of conformity. IEC is not responsible for any

services carried

6) All users should e~tha F latest edition of this publication.

7) 3, employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

out of the pu ication, use of, or reliance upon, this IEC Publication or any other IEC

8) ormative references cited in this publication. Use of the referenced publications is

pplication of this publication

9) the possibility that some of the elements of this IEC Publication may be the subject of

International Standard IEC 61784-5-3 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

This edition includes the technical changes of the corrigendum for the first edition in 2008 and
an addition concerning transmission performance measurement (see Annex C.6.3.2.1.2).

This standard is to be used in conjunction with IEC 61918:2010.
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The text of this standard is based on the following documents:

FDIS Report on voting
65C/602/FDIS 65C/616/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.

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

title Industrial
d\on the IEC

A list of all parts of the IEC 61784-5 series, published under the gey
communication networks — Profiles — Installation of fieldbuses, can be

website.
The committee has decided that the contents of this publicatigrmwi shanged until
the stability date indicated on the IEC web site under "http\/web Nec. the data

* reconfirmed,
* withdrawn,

» replaced by a revised edition, or
*+ amended.

IMPORTANT - The ‘cplo
that it contains colour
understanding its_cont
colour printer.

ver page of this publication indicates
idered to be useful for the correct
uld therefore print this document using a
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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 61918:2010 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 bet n_the installation

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

Each CP installation profile is specified in a separate annex of thig nnex is
structured exactly as the reference standard IEC 61918 for the ersons
representing the roles in the fieldbus installation process as defined\in \EC\61948 {planner
installer, verification personnel, validation personnel, maint inistration

personnel). By reading the installation profile in conjunc 'n wit , these persons
|mmed|ately know which requwements are common for ati CPs and which

The provision of the installation profiles in i each CPF (for example
IEC 61784-5-3 for CPF 3), allows readérs\to i

PLANNING
D AND
N INSTALLATION
OFFICE PREMISES ERIC ISOHEC 11801 2“'065
nnex
BhING
HOMES < Nl isonec 15018 > Home
Annex
| ISO/IEC Data centre
DATA CENTRES > I1SO/EC 24764 > 147632 o
AN
\ng"}EN Industrial
N\ AUTOMATION » ISO/IEC 24702 > -
ISLANDS X
N —
BETWEEN T Y
AUTOMATION N
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 5-3: Installation of fieldbuses —
Installation profiles for CPF 3

1 Scope

This part of IEC 61784 specifies the installation profiles for CPF 3 (PROFIB RROFINET)1.

The installation profiles are specified in the annexes. These annexe pjunction

with IEC 61918:2010.

2 Normative references

ion”of this document.
zes, the latest edition

of the referenced document (including any amendmeqts) @as.

ation of communication networks

3 Terms, definitio

For the purpos@

he terms, definitions and abbreviated terms of

The installation regquifements for CP 3/1 (PROFIBUS with physical layer according to RS 485,
RS 485-1S, and fibre) are specified in Annex A.

The installation requirements for CP 3/2 (PROFIBUS with physical layer according to MBP,
MBP-IS, MBP-LP) are specified in Annex B.

The installation requirements for CP 3/3, CP 3/4, CP 3/5, and CP 3/6 (PROFINET) are
specified in Annex C.

1 PROFIBUS and PROFINET are trade names of the non-profit organization PROFIBUS Nutzerorganisation e.V.
(PNO). This information is given for the convenience of users of this International Standard and does not
constitute an endorsement by IEC of the trade names holder or any of its products. Compliance to this profile
does not require use of the trade names. Use of the trade names PROFIBUS and PROFI i
permission of the trade name holder. ﬁb&ﬁﬁients
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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.

Where there is no corresponding subclause of IEC 61918 in the normative annexes in this
standard, the subclause of IEC 61918 applies without modification.

ause 4. The annex
Qrresponding

The annex heading letter represents the installation profile assigned in
(sub)clause numbering following the annex letter shall represen
(sub)clause numbering of IEC 61918.

NOTE A replacem

If in a (sub)claus
applies with the

If all (sub)ctatrses clause are omitted but in this (sub)clause it is written

or rep/acement or "modification") or “(Sub)clause is not

6 Conformance-to installation profiles

Each installation profile within this standard includes part of IEC 61918:2010. It may also
include defined additional specifications.

A statement of compliance to an installation profile of this standard shall be stated? as either
Compliance to IEC 61784-5-3:20103 for CP 3/m <name> or
Compliance to IEC 61784-5-3 (Ed.2.0) for CP 3/m <name>

where the name within the angle brackets < > is optional and the angle brackets are not to be
included. The m within CP 3/m shall be replaced by the profile number 1 to 6.

2 In 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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NOTE The name may be the name of the profile, for example PROFIBUS or PROFINET.

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).

@C‘@
S
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Annex A
(normative)

CP 3/1 (PROFIBUS) specific installation profile

A.1 Installation profile scope
Addition:

This standard specifies the installation profile for Communication Profile
with a physical layer according to RS 485, RS 485-IS, and fibre). The
IEC 61784-1.

3/1 (PROFIBUS
s. specified in

A.2 Normative references

Addition:

IEC 60079-11:2006, Explosive Athmospheres — Pa
safety "I"

IEC 60512-6-3, Connectors for elect
Dynamic stress tests; Test 6¢: Shock

IEC 61508 (all parts
safety-related systems

ANSI TIA/EIA-4®

A.3.1
Addition:

6.1
hazard
potential source of harm

NOTE The term includes danger to persons arising within a short time scale (for example fire and explosion) and
also those that have a long term effect on a person’s health (for example release of a toxic substance).

[IEC 61508-4:20104, 3.1.2]

6.2

intrinsic safety “i”

type of protection based on the restriction of electrical energy within apparatus and of
interconnecting wiring exposed to the potentially explosive atmosphere to a level below that
which can cause ignition by either sparking or heating effects

4 To be published. Documents
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[IEC 60079-11:2006, 3.1.1]

NOTE No single device or wiring is intrinsically safe by itself (except for battery-operated self-contained
apparatus such as portable pagers, transceivers, gas detectors, etc., which are specifically designed as
intrinsically safe self-contained devices) but is intrinsically safe only when employed as part of a properly designed
intrinsically safe system.

A.3.2 Abbreviated terms

Addition:

MAU Medium attachment unit

PELV Protective Extra Low Voltage

PNO PROFIBUS Nutzer Organisation (a non profit user organisation)
RS 485 MAU according to ANSI TIA/EIA-485-A

RS 485-1S MAU according to ANSI TIA/EIA-485-A and applicable to IS
SELV Safety Extra Low Voltage

TN-S Coded type of system earthing according to IEC 60364-1,

A.4.1 Introduction

A.3.3 Conventions for installation profiles
Not applicable.
A.4 Installation planning &

Subclause 4.1.2 has additio

S 02 is not suitable for the cabling of CP 3/1
networks.

CP 3/1 network@

ed to the generic cabling via converter/adapter as

Subclause™4

NOTE Each and everydévice on CP 3/1 networks (standard and safety) should provide a test certificate issued

by PROFIBUS International (more information available by <www.profibus.com>) based on IEC 61158 or at least
provide a corresponding manufacturers declaration stating compliance with CP 3/1 specification.

Each and every safety device shall comply with IEC 61508 series and other related standards
if applicable.

The 24V power supplies in use shall be one-error proof and provide SELV/PELV only.
National regulations shall be considered.

EXAMPLE In the United States of America the power supplies provide a current limitation of 8A according to
UL508C.

No spurs or branch lines are permitted in a CP 3/1 network for safety applications.

Effective cable shielding especially after bending the cable or after changing connectors shall
be ensured. In case of doubt, a more flexible and robust cable type should be used.

Documents
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Sub-D connectors shall have multi contact features at the connector housing in order to
provide an optimal contact between the cable shield, the cable connector and its counterpart
at the CP 3/1 device. Care shall be taken to achieve a good (low impedance) contact between
the cable shield and connector housing.

For connections of CP 3/1 devices with M12 interface only M12 connectors that guarantee a
good (low impedance) contact between cable shield and connector housing are permitted.
Cable shield shall not be connected to the connector pin 5.

A cabinet of protection class IP54 (dust, shower water) shall be used for safety devices such
as drives with integrated safety that are offering a lower protection class such as IP20.
Cabinets with a lower protection class may only be used if safety devices explicitly permit
other environments according to the manufacturer's information (for examp eat problems).

A.4.2.2 Security
A.4.2.3 Environmental considerations and EMC

A.4.2.31 Description methodology

Modification:
The MICE description methodology shown in IEC 61918: i ather comprehensive

and complex approach but nevertheless does npt i ssible environments. Where

To make fieldbus installation work more ea for €GP \3/Y fieldbus networks the MICE table is
condensed into the two basic\envifo ents inside and, outside data cabinets.
arameters of Table A.1.

e A.1 ~Excerpt of MICE definition

/\< \\Jrﬁsi\de/e/nclosure Outside enclosure
Mechanical < \

Shock/bufnp~& C 60512-6-3 IEC 60512-6-3
Peak acoelerati 200g/ 11 ms 20g/ 11 ms
per axis in both directions | 3 per axis in both directions

AN
Vibration IEC 60512-6-4 IEC 60512-6-4
10 HZ>~500 0,35 mm or 5g 0,35 mmor 5g
Ingress \

IP protection class” IP20 IP65 / IP67

Particulate ingress (dia 12,5 mm 50 um

min)

Immersion None intermittent liquid jet
<12,5 I/min

> 6,5 mm jet
> 2,5 m distance
and immersion (<1 m for <30 min)

Climatic and chemical

Ambient temperature 0 °C to +60 °C -20 °C to +70 °C
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Inside enclosure Outside enclosure

Electromagnetic

Transfer impedance See components selection

NOTE Additional parameters out of the MICE definition in IEC 61918:2010, Annex B, may be
observed depending on the application. The different products offered for these environments
typically meet the requirements of the respective IEC standards. Additional products are offered for
special applications (e.g. drag chain, festoon, robots, etc) and the recommendations for cable routing
should be followed.

@ Bump: the repetitive nature of the shock experienced by the channel shall be taken into account.

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

Addition:

Manufacturers mark their products designed for CP 3/1 networksni 8 . Quiy these
marked products shall be used and be mentioned on the bill of i

fieldbus network.

A.4.2.4 Specific requirements for generic
A.4.3 Network capabilities
A.4.31 Network topology
A.4.3.11 Common description
A.4.3.1.2

Modification:

For CP 3/1 pass@

A.4.3.1.3
A.4.3.1.4
A.4.31 sical topology requirements for CPs

Addition:
For CP 3/1 networks with data transmission rate of 12 Mbit/s spurs shall not be used.
For CP 3/1 networks with data transmission rate of 1,5 Mbit/s spurs should not be used.

Bus repeaters of different manufacturers should not be mixed due to their different
optimisation strategies. The number of repeaters permitted in a link between any two devices
is up to manufacturers’ specification.

Documents

Document Sharing Hub

Full document details: IEC 61784-5-3 2010


http://www.avadocuments.com/doc/iec-61784-5-3-2010
http://www.avadocuments.com/doc/iec-61784-5-3-2010

61784-5-3 © IEC:2010(E) - 15—

A.4.3.1.6 Specific requirements for generic cabling in accordance with ISO/IEC
24702

A.4.3.2 Network characteristics
A.4.3.21 General
A.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet

Replacement:
Table A.2 provides values based on the template given in IEC 61918:2010, Table 1.

Table A.2 — Basic network characteristics for balanceéd
cabling not based on Ethernet (ISO/IEC 8802-

A\
Characteristic CP 3/1 (PROngué\ >

Basic transmission technology RS 485 \ \R\S)Q-IS\

Length / transmission speed Se n\tﬁn& \
9,6 kbit/s — 93,75 kbit/s 1200 /\
187,5 kbit/s 1000 ( O 1\000\)
500 Kbit/s 400 (\\/ / N\ }&Q
1,5 Mbit/s éoo < X ( \ U Tg%

3 -6 — 12 Mbit/s 10\0\ Not applicable

Maximum capacity ( Maximum No.

Devices / segment S\S( \ \ 32

Number of devices / netwéi\ \( 125

2@ Limited by addressm’g\szé\ Q\ \_/

A.4.3.2.3 Net isties f r balanced cabling based on Ethernet

Not applicable.

A.43.24

ha ristics for optical fibre cabling

vy
Replacem
Table A.3 provide Jues based on the template given in IEC 61918:2010, Table 3.

Table A.3 — Network characteristics for optical fibre cabling

Optical fibre type Description

Single mode silica Standard 1320 nm

Attenuation coefficientat A | <1 dB/km

Bandwidth or equivalent at 1 200 MHz x km

A
Alternative description
Mode field diameter (um) 9...10
Outer diameter (um) 125
Minimum length (m) 0
Maximum length (m) 15 000
Multimode silica Standard 850 nm Documents
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Optical fibre type

Description

Attenuation coefficient at A | < 2,7 dB/km

Modal bandwidth 600

(MHz x km) at A

Alternative description

Core diameter (um) 50

Outer diameter (um) 125

NA 0,20 + 0,02
Minimum length (m) 0

Maximum length (m) 3000 /‘

Multimode silica Standard 850 nm /\\ 4
Attenuation coefficientat A | < 3,5 d%((k\
Modal bandwidth 600
(MHz x km) at A (\

Alternative description

Core diameter (um)

Outer diameter (un}i{ ~

a\J

\Q,Z%{0,015

G

0

Maxigumenyth (m\  \_| 3 000
POF Standard  egONm
Atlenualioncoeffivientayh | <230 aB/km
bantwidth 10 MHz x 100 m

)atA

P

Alt nathe\description

> C%Mer (um) 980
tg}iiameter (um) 1000
% 0,50 + 0,03
Minimum length (m) 0
. Maximum length (m) 80
Wlica Standard | 660 nm
A Attenuation coefficient at A < 10 dB/km
Modal bandwidth 17
(MHz x km) at A
Alternative description
Core diameter (um) 200
Outer diameter (um) 230
NA 0,37 + 0,04
Minimum length (m) 0
Maximum length (m) 400

A.4.3.2.5 Specific network characteristics

Not applicable.
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A.4.3.2.6 Specific requirements for generic cabling in accordance with
ISO/IEC 24702

A.4.4 Selection and use of cabling components
A.4.41 Cable selection
A4.411 Common description

Addition:

Generic cabling in accordance with ISO/IEC 24702 is not suitable for the cabling of CP 3/1
networks.

CP 3/1 networks only can be connected to the generic cabling via
specified in IEC 61918:2010, 4.1.2.

adapter as

A.4.4.1.2 Copper cables
A.4.41.21 Balanced cables for non Ethernet base

Not applicable.

A.4.4.1.2.2 Copper cables for non Etherng

Addition:

Unshielded cables shall not be used wij

Replacement:
Table A.4 provides val ate given in IEC 61918:2010, Table 4.
’ ant to copper cable: fixed cables
-
Char CP 341 (PROFIBUS RS 485) CP 3/1 (PROFIBUS RS 485-1S) 2

Nomlnal able\] 135="165 Q; f=3 MHz- 20 MHz
(tolera ce)

BW or L{k)\&nc Balanced

Wc\?\ D |<s50m
DCR of\h?e\ Not defined

Number of coMors 2

Shielding Mandatory

Colour code for conductor A = green; B = red

Jacket colour requirements | Violet Light blue b
Jacket material Application dependant

Resistance to harsh Cable types for different applications available

environment (e.g. UV, oil
resist, LSOH)

Agency ratings Cable types with different ratings available
Conductor cross-sectional > 0,34 mm? > 034 mm2 €
area '
Capacitance < 30 pF/m

L/R ratio (uH / Q) Not specified <154d
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Characteristic CP 3/1 (PROFIBUS RS 485) CP 3/1 (PROFIBUS RS 485-IS) 2

Cable shall be in accordance with IEC 60079-14.
If a colour is used for identification.

If a fine stranded conductor is used: 0,1 mm is the minimum value required for the diameter of a
single wire.

Shall be applied for the lowest ambient temperature of the bus cable.

A.4.41.3 Cables for wireless installation

Not applicable.

A4.41.4 Optical fibre cables

Replacement:

Characteristics for CP 3/1 9..10/125 p >980/1 000 pm | 200/230 um

single mode step index step index
silica POF hard clad
silica
Attenuation per km (660 nm) — <230 <10
Attenuation per km (850 nm) — \ — —

Attenuation per km (1 320 nm g}\q(
p ( N 3\ )

Number of optical fibres I 2 2

Connector type (e. plexor |B 2,5 \B?C/ZS BFOC/2,5 BFOC/2,5 BFOC/2,5
simplex)
others others

Jacket colour requir(yﬁé&ts Me\/\ None None None None

Jacket material \S{av\e\al\/ Several Several Several Several

Resistance to ars Yes Yes Yes Yes Yes

environment (e\g. UV

resist, L

Breakout Yes Yes Yes Yes Yes
A.4.415 Special purpose balanced and optical fibre cables

A.4.4.1.6 Specific cable requirements for CPs
Addition:

Data communication part of hybrid cables complies with IEC 61918:2010, 4.4.1.2.2. In
addition hybrid cables shall provide 4 x 1,5 mm? copper wires for power supply.

A.4.41.7 Specific requirements for generic cabling in accordance with
ISO/IEC 24702

A.4.4.2 Connecting hardware selection

A.4.4.21 Common description

Modification: Documents
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Applies with consideration of A.4.2.3.1.

A.4.4.2.2 Connecting hardware for balanced cabling CPs based on Ethernet

Not applicable.

A.4.4.2.3 Connecting hardware for copper cabling CPs not based on Ethernet

Replacement:
Table A.6 provides values based on the template given in IEC 61918:2010, Table 8.

Table A.6 — Connectors for copper cabling CPs not based on Ethexnet

IEC
60807-2 IEC 60947-5-2
or or IEC 61169 ANSI/NFPA Y
-8 T3.5.29 R¥2003
IEC IEC 61076-2-101
60807-3 \
AN
M12-5 . . . 16 i
o | he | wzsn | wizawin | coin | ] SRS Npen) Tormina | ogpes
A-coding 9 9 THD
CcP . /ﬁ Hybrid
3/ 9 pin No Yes No N \N\ Yes style

AN

NOTE For M12-5 connectors, there are many appli€ations usj hes conn cto@at areNot compatible and when mixed
may cause damage to the applications.

A4.424 Connecting hardware requ ireless installation
Not applicable. %

A.4.4.2.5 Connec

Replacement: Q

Table A.7 provide

<\ able AX - Optical fibre connecting hardware

ye'template given in IEC 61918:2010, Table 9.

< E‘C\ 7%(‘ I)S\C 61754-4 IEC 61754-24 IEC 61754-20 IEC 61754-22 Others
“BEOCR5\ [N sc SC-RJ LC F-SMA

CP Yes No No No No Others for

3N POF and
hard clad
silica

NOTE |IEC 61754 series defines the optical fibre connector mechanical interfaces; performance

specifications for optical fibre connectors terminated to specific fibre types are standardised in IEC 61753

series.

Replacement: Table A.8 provides values based on the template given in IEC 61918:2010,
Table 10.
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Table A.8 — Relationship between FOC and fibre types (CP 3/1)

Fibre type
9..10/125 pm 50/125 pm 62,5/125 um 980/1 000 um 200/230 um Others
single mode multimode multimode step index step index
silica silica silica POF hard clad
silica

BFOC/2,5 Yes Yes Yes Recommended Recommended No
SC No No No Yes Yes No
SC-RJ No No No Yes Yes No
LC No No No Yes Yes No
F-SMA No No No Yes @ No
Others No No No Yes No
NOTE |IEC 61754 series defines the optical fibre connector mechanigal \i erfa erf ance
spe0|f|cat|ons for optical fibre connectors terminated to specific fibre types arg_st dlse inNNEC 60874
series.

A.4.4.2.6 Specific requirements for CPs

Not applicable.

A.4.4.2.7 Specific requirements dance with
ISO/IEC 24702

A.4.43 Connections within a chap

A.4.4.31 Common description

A.4.43.2

Subclause A.4.4.3.2.3
For CP 3/1 netw@

A.4.4.3.3

Subclause 4
Refer to manut

A.4.434

Not applicable.

A.4.43.5 Optical fibre cabling connections and splices for CPs not based on

Ethernet

Addition:

The maximum channel attenuation is given in Table A.17.
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A.4.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 24702

A.4.44 Terminators
A.4.4.41 Common description

Addition:

For CP 3/1 networks terminators shall be used. Each end of a network segment shall be
terminated.

A.4.4.4.2 Specific terminator requirements for CPs

Addition:

For CP 3/1 networks with RS 485 interface the terminators
22.1.2.4 of IEC 61158-2:2007.

For CP 3/1 networks with RS 485-IS the terminators shalibe
IEC 61158-2:2007. If the terminators are built-in withi s
current limitation via built-in resistors shall be provide

A.4.4.43 Specific requirements fg
ISO/IEC 24702

gene

A.4.4.5 Device location and connect
A.4.451 Common description

Addition:

are intended to be used in hazardous locations
hen installing such devices.

If devices according tq
then the nationa gul

A.4.4.5.2 Spe gvice ation.and connection requirements for CPs

A.4.4.5. acifie reqguirements for wireless installation

A.4.454 ecificxequirements for generic cabling in accordance with

A.4.4.6 Coding and labelling
A.4.46.1 Common description

Addition:

For CP 3/1 networks with RS 485-IS the colour coding of the bus cable for intrinsically safe
circuits shall be light blue.

A.4.4.6.2 Additional requirements for CPs
A.4.4.6.3 Specific requirements for CPs

A.4.4.6.4 Specific requirements for generic cabling in accordance with
ISO/IEC 24702

Not applicable. Documents
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A.4.4.7 Earthing and bonding of equipment and devices and shielded cabling

A.4.4.71 Common description
A4.4711 Basic requirements
Addition:

Compliance to IEC 60364-4-41 shall be ensured. Requirements of local or national
regulations for the erection of electrical or communication shall be observed in addition.

The configuration of the LV power distribution system shall comply with IEC 60364-1:2005,
312.2.1, TN-S systems that means separated conductors for neutral (N) and~protective earth
(PE). Equipotential properties of earth and protection earth are requirgd. Reguirements of

observed in addition.

Where the power distribution system does not comply with the

A.4.471.4 election of the earthing and bonding system
A.4.4.7.2 Bonding and earthing of enclosures and pathways
A.4.47.21 Equalisation and earthing conductor sizing and length

A.4.4.7.2.2 Bonding straps and sizing

A.4.4.7.2.3 Surface preparation and methods

A.4.4.7.24 Bonding and earthing of equipment, enclosures and pathways
A.4.473 Earthing methods

A.4.47.31 Mesh, equipotential

With CP 3/1 networks an equipotential mesh earthing system shall be used.

Documents

Document Sharing Hub

Full document details: IEC 61784-5-3 2010


http://www.avadocuments.com/doc/iec-61784-5-3-2010
http://www.avadocuments.com/doc/iec-61784-5-3-2010

61784-5-3 © IEC:2010(E) - 23 -

A.4.4.7.3.2 Star

The star earthing system shall not be used for CP 3/1 networks.

A.4.4.7.3.3 Earthing of equipment (devices)
A.4.4.7.3.4 Copper bus bars

A.4.4.7.4 Shield termination

A.4.4.7.4.1 Non-earthed or parallel RC termination

Not applicable.

A.4.4.7.4.2 Direct

Addition:

Shielding of bus cables shall always be connected to earth at both endsg of th les. Single

point shield termination shall be avoided.

A.4.4.7.4.3 Derivatives of direct a
A.4.4.7.5 Specific earthing, bond
Addition:

For CP 3/1 networks

For the operati
also the shielding 0

Conventionalield unigs (for example with a 4-20 mA interface) which are connected via two-
wire cables with ¥sglating repeaters in the control room process d.c. signals or low-frequency
a.c. signals. The influence of wire-conducted noise signals with higher frequencies can be
suppressed by means of appropriate input filters having a low cut-off frequency. Thus, in
contrast to fieldbus systems, for such devices a predominantly electrostatically acting cable
shield (earthed on one side) is sufficient.

In fieldbus systems however, the usable frequency for the transmission of the signals is
considerably higher - and the requirements placed on the earthing concept of the system
accordingly tougher, i.e. earthing as described before (using predominantly electrostatically
cables) is not sufficient. Where a.c. signals are being processed, the components and also
the interconnection of elements, like cables, shall be protected against the influence of
electromagnetic fields. The protective measures should create a complete encapsulation
around the sensitive components. The larger the processed signal frequencies in the systems,
the greater the requirement placed on the completeness of this gapless protective
encapsulation. Thus, the shielding and earthing concept has to satisfy these requirements in
order to constitute the basis for the EMC tests performed by the device manufacturers.
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In order to meet the described requirements, shields of cables shall be connected with the
terminal locations in the devices intended for this purpose. When connecting the shields, a
low-impedance connection should be ensured - considering the high noise frequencies. This
applies not only for the connection of the cable shields, but also for the earthing connection of
the device. Extended wires usually do not meet these requirements.

For the shielding and earthing measures to have their optimum effect, the devices and shields
shall be earthed more than once. According to 12.2.2.3 in IEC 60079-14, this method, which
is optimal for electromagnetic compatibility and human safety, can be utilised without
restriction in the area of the entire installation.

If the installation is made and maintained that it can be ensured with a high degree of
certainty that a potential equalisation exists between each end of the /ircuit (that means
between the hazardous area and safe area) then cable screens and gqQnducting screens at
both ends of the cable and the screens at intermediate points should h€ conrfested tQ earth.

In the process, |n the hazardous area accordlng to 6.3 in |

networks with RS 485-1S.

ieldbus
isola

Automation repeaier
system |
AN T
I =
! l
\> I < - —J
| Field Field Field
1 device device device
I
I
|
I
I
I
'Y
I | . . .
[y Equipotential bonding system
.=
Non-hazardous area éi—) Hazardous area

Figure A.1 — Recommended combination of shielding and earthing
for CP 3/1 networks with RS 485-IS

At least, equipotential islands should be created by taking these measures. It shall be
ensured that low-frequency transient currents (50/60 Hz and harmonics) on the shielding,
such as for example those which can develop due to potential differences between
"equipotential islands", do not damage the cable and cannot induce ignitable sparks in the
hazardous area. Damage and sparks can be prevented for example by means of a potential
equalisation cable having a broad cross-section and laid parallel to the bus cable. Documents
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In order to prevent impermissible energy potentials from being carried into the hazardous area,
the cable shield shall be connected "safely" to the equipotential bonding system at all points
of transition between the safe and hazardous areas. Here, "safely" means that the individual
conductors of the cable shield be twisted, be protected from splaying by means of an end
covering sleeve and be connected to an appropriate screw terminal.

The connection of the cable shields within the hazardous area is not relevant to safety. It can
be realised using conventional shield terminals (clamp straps).

A.4.4.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC 24702

A.4.4.8 Storage and transportation of cables
A.4.48.1 Common description

A.4.48.2 Specific requirements for CPs

A.4.4.8.3 Specific requirements for generic cabling in ac
ISO/IEC 24702

A.4.4.9 Routing of cables
A.4.491 Common description
A.4.4.9.2 Cable routing of assembli

A.4.4.9.3 Detailed requirements fox cab g inside‘enclosures

A.4.49.4 Cable routing inside buildi
Addition: %

For CP 3/1 networks wi : 3 or intrinsically safe circuits shall be kept
separate from eh es dueMonthe possible>coupling of energy to this cables. IEC 60079-14

and national regt ons.shall‘q

A.4.4.9.5 Cajk

Addition:
Balanc hetween buildings shall be installed on metal cable racks. Mesh
openings dedn order to improve EMC capabilites

Direct buried cables_ghall be routed in a plastic pipe at least 60 cm below the surface. A cable
warning tape shall be placed above it approximately 20 cm below the surface. The
equipotential bonding between the buildings (for example galvanized earth strap) shall be
routed approximately 20 cm above the fieldbus cable. The earth strap is also used as
protection against the effects of a lightning strike. The minimum cross section for the
equipotential bonding according to IEC 60364-5-54 for steel is 50 mm?2.

However optical fibre cabling should preferably be used between buildings.

A.4.4.9.6 Installing redundant communication cables
A.4.4.10 Separation of circuits

Addition:

For CP 3/1 networks the distances as given in EN 50174 apply. For CP 3/1 networks with RS
485-1S the IEC 60079-14 shall apply in addition. Documents
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A.4.4.11 Mechanical protection of cabling components
A.4.4111 Common description
A.4.4.11.2 Specific requirements for CPs

A.4.411.3 Specific requirements for generic cabling in accordance with
ISO/IEC 24702

A.4.4.12 Installation in special areas
A.4.4121 Common description
A.4.4.12.2 Specific requirements for CPs

A.4.412.3 Specific requirements for generic cabling in accorda
ISO/IEC 24702

A.4.5 Cabling planning documentation
A.4.51 Common description

A.4.5.2 Cabling planning documentation for CP

A.4.5.3 Network certification documentation

A.4.5.4 Cabling planning docume n accordance with

ISO/IEC 24702

A.4.6 Verification of cabling planni
A.5 Installation impl

A.5.1 General req
A.5.1.1 Co

A.5.1.2 Installa
Addition:

A.5.2.1 General requirements for all cabling types

Subclause A.5.2.1.2 has replacement:
Table A.9 provides values based on the template given in IEC 61918:2010, Table 18.

Table A.9 — Parameters for balanced cables

Characteristic Value
Minimum bending radius, single bending (mm) 30_754
Bending radius, multiple bending (mm) 60 — 150 @
Mechanical
force Pull forces (N) 80— 150 @
Permanent tensile forces (N) 80 — 100 @ Documents
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Maximum lateral forces (N/cm) a

Temperature range during installation (°C) 20— +60 @

@ Depending on cable type; see manufacturer's data sheet.

Table A.10 provides values based on the template given in IEC 61918:2010, Table 19.

Table A.10 — Parameters for silica optical fibre cables

Characteristic Value
Minimum bending radius, single bending (mm) 50 — 200 @
Bending radius, multiple bending (mm) 50 — 200 @
Mechanical
force Pull forces (N) 5(}3<8%0 ﬁ\
Permanent tensile forces (N) 00 \ 850 @
Maximum lateral forces (N/cm) ( \b({— 00
Temperature range during installation (°C) /\ \ QSO\K

@ Depending on cable type; see manufacturer's data/shee\ \ \\/

Replacement:

Table A.11 provides values based on t ate given inJEC 81918:2010, Table 20.

Table A.11 — Paramete or kical fibre cables

{ ghracteriste N | ) CP3/1 (PROFIBUS)
WiMbﬁndeWndmg (mm) 30 - 100
Mecl \gendin§}m{s}wh§§b§ding (mm) 50 150

e

bqu\rcés@) B 501002

Pe}wzwtens%forces (N) Not allowed
xim}«qla\tbm/forces (N/cm) 35— 100

<\ \f\emp ra@e range during installation (°C) 0-502

\%QeWon éibh% type; see manufacturer's data sheet.

N\

OK op

forc

Table A.12 provid alues based on the template given in IEC 61918:2010, Table 21.

Table A.12 — Parameters for hard clad silica optical fibre cables

Characteristic CP 3/1 (PROFIBUS)

Minimum bending radius, single bending (mm) 75 _ 200 @
Bending radius, multiple bending (mm) 75 _ 200 @

Mechanical

force Pull forces (N) 100 — 800 @
Permanent tensile forces (N) <100 @
Maximum lateral forces (N/cm) <75-300
Temperature range during installation (°C) _5_+508

@ Depending on cable type; see data sheet of the mmanufacturer.
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A.5.2.2 Installation and routing
A.5.2.2.1 Common description
Modification:

Applies with respect to condensed MICE table according to A.4.2.3.1 of this standard.

A.5.2.2.2 Separation of circuits
A.5.2.3 Specific cable installation requirements for CPs

Not applicable.

A.5.2.4 Specific requirements for wireless installation
A.5.2.5 Specific requirements for generic cabling in accordance\w / 4702

A.5.3 Connector installation

A.5.3.1 Common description

Addition:

Because no mechanical encryption exjs \ntri ic@‘ safée and non-intrinsically safe
circuits, the manufacturer shall norm S ents appropriately in order to

prevent connection mistakes.

All left open connections (for examplg
against unattended connegtions toothe
or similar protection tech S

open wire ends) shall be protected
by using appropriate insulation caps

A.5.3.2 Shielded ¢

A.5.3.3 Unse

Not applicable.

A.5.3.4 installation requirements for CPs

Additions

A.5.3.4.1 § onnectors

CP 3/1 networks usé the 9-pin Sub-D connector inside control cabinets (IP20). Unless using
pre-made cable assemblies, the connector shall be fitted to the CP 3/1 cable.

The CP 3/1 cables are normally daisy-chained through the connector. This allows CP 3/1
device connection without using T-junctions (which introduce spur lines). For this reason,
CP 3/1 connectors normally have two cable entries, each with a set of terminals. Each set of
terminals is normally labelled “A” and “B” or given a colour reference, for example “green” and
“red”. These two terminals connect to the two data wires in the CP 3/1 cable. The colour
scheme shall be used consistently within a segment; that means the cores shall not be
swapped over. The CP 3/1 guideline Interconnection Technology specifies the following
assignment:

e A: green
e B: red

CP 3/1 cables approved by the connector manufacturer for use with the respective connector
shall be used. This applies particularly to the use of insulation displacement technoBocuments
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Sub-D-connectors shall be used to ensure a conducting of the shield with the connector by
some grooves. Pin assignment shall be as shown in Figure A.2, Table A.13, and Table A.14.

The pin numbering of a 9 pin Sub-D connector shall be as shown in Figure A.2.

Figure A.2 — Sub-D connector pin numberings (front view)

Table A.13 shows the pin assignment of a 9 pin Sub-D connector w used within CP 3/1
networks and RS 485.

Table A.13 — Use of 9 pin Sub-D connector m 85

Pin Signal Description < \ Sr?ecif ation
Cable | Device ™~ \

1 (Shield) Shield or potential equalizq{ionm Not}commended
2 M24 Earth of2 ?(s | i b
W }‘N{ y >Opt|onal

3 RxD/TxD-P Receive/(ans}rq d@a;\in{B (rek{) U )\/ Mandatory

4 CNTR-P xCo}NQI\sf\re}therM Optional P

5 DGND Data grownd\(reference Mandatory
Itage to )
PoMup ly »5V (e.g. for Mandatory
\b{s termination)

K Wer supply Optional P
%e}&Q/eNs it data; line A (green) Mandatory

Control of repeater direction Optional b

networks and RS
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Table A.14 — Use of 9 pin Sub-D connector pins (RS 485-IS)

Pin Signal Description Specification
Cable ‘ Device
1 (Shield) Shield or potential equalization Not recommended
2 NC ‘ Not connected —
3 RxD/TxD-P Receive/transmit data; line B (red) Mandatory
4 NC Not connected —
5 ISM Intrinsically Safe Mandatory 2
Bus Termination
minus
6 ISP Intrinsically Safe Mandat a
Bus termination
plus N\ (\
7 NC Not connected \ \
8 RxD/TxD-N | Receive/transmit data; line A (green) M \or§\
9 NC ‘ Not connecte
a8 With external termination only. Without the ter sist cwWhed
on a voltage of 3,3V * 5% shall be provided ( P -

A.5.3.4.2 M12-5 B-coding conneg

The 5-pin M-12 connector is used for C
exist.

Only shielded connectors

Pin assignment is as shawn

readed
ield)

joint

View direction

C)

treme industrial environments

]

Figure A.3 — 5-pin M-12 female socket
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A
Threaded joint
(shield)

Table A.15 shows pin assig
RS 485.

View direction

nment of 2c c A
Table A.15 — Us¢e of M12 cennector pins (RS 485)

Pin Sign{

\éable

(N
/\\ \) Sbfscription

Device

Po%e‘kuppﬁ/ +5V (e.g. for bus termination)

\
é@ive}*@n\awit %ta; line A (green)

N

|\E@t§/ground (reference voltage to VP)

Re\beiﬂe@&ps/mit data; line B (red)

}}qmecti}n to shield not recommended

Housing/shield

Table A.1
RS 485-IS.
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