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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 for standardization comprising

this end and in addition to other activities, IEC publishes International Standaxd i ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e S “IEC
Publication(s) ). Their preparation is entrusted to technical committees; an iona i ihterested
in the subject dealt W|th may part|<:|pate in this preparatory work 17 ¢

2) The formal decisions or agreements of IEC on technical matters 8SS, a8 s as possible, an international
consensus of opinion on the relevant subjects since eac it as representation from all
interested IEC National Committees.

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

4) In order to promote international uniformity
transparently to the maximum extent posgi
between any IEC Publication
the latter.

6) All users should e 8 S iti ; ication.
7) No liability shall ) i } q ’ . .
members of its techriicakco i EC National Committees for any personal injury, property damage or

other damage of an

International S IEC 61784-5-3 has been prepared by subcommittee 65C: Industrial
networks, of I|EC “eChnical committee 65: Industrial-process measurement, control and
automation.

This bilingual version (2015-01) corresponds to the English version, published in 2007-12.
This standard is to be used in conjunction with IEC 61918:2007.

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

FDIS Report on voting
65C/471/FDIS 65C/482/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, 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.

colour printer.

N

&
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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 61918:2007 (Ed. 1.0) 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 betfveen“the installation

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

installer, verification personnel, validation personnel,
personnel) By reading the installation profile in conju
immediately know which requirements are common

DESIGN

OFFICE PREMISES G
C

—> ISO/IEC 11801 >

<\ ISO/IEC

\ \ 14763-2

N BETWEEN R
q TOMATION » ISO/IEC 24702 "
ISLANDS t
N\
[ y
BETWEEN
AUTOMATION > » IEC 61784-5 IEC 61918
INDUSTRIAL PREMISES ISLANDS IEC 61158 series
series Installation »
and profiles
WITHIN IEC 617841, -2 (Selection + (Common
AUTOMATION > > Add/Repl/Mod) requirements)
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 (PROFIBUS/PROFINET)1.

The installation profiles are specified in the annexes. These annexes are read in conjunction
with IEC 61918:2007.

2 Normative references

For the purpose of thi definitions and abbreviated terms of
IEC 61918:2007, Clause 3, ' S terms, definitions and abbreviated terms
see A.3, B.3, and C.3.

4 CPF 3: Ov@

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

5 Installation profile conventions

The numbering of the clauses and subclauses in the annexes of this standard corresponds to
the numbering of IEC 61918:2007 main clauses and subclauses.

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 PROFINET requires permission of the trade name holder.
Documents
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The annex clauses and subclauses of this standard supplement, modify, or replace the
respective clauses and subclauses in IEC 61918:2007.

Where there is no corresponding subclause of IEC 61918:2007 in the normative annexes in
this standard, the subclause of IEC 61918:2007 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 61918:2007.

EXAMPLE “Annex B.4.4” in IEC 61784-5-3 means that CP 3/2 specifies the Subclause 4.4 of IEC 61918:2007.

All main clauses of IEC 61918:2007 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
applies.

If in a (sub)clause it is written “Not applicable”, then the corresp
does not apply.

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

If in a (sub)clause it is written “Replacerment”, theg @vide in the profile replaces the
text of the corresponding IEC 61918 (sub)cla

NOTE A replacement can also comprise additions:

atio he
the p e.
in this (sub)clause it is written “(sub)clause

of applicable”, then (sub)clause x becomes valid

If in a (sub)clause it is written “Modifi
applies with the modificatjgns\written~

x has “Addition” (ar “Repl¥cemeat”)
as declared and S

Each install
include defi

A statement of comphNanceé to an installation profile of this standard shall be stated?2 as either

Compliance t¢' IEC 61784-5-3:20073 for CP 3/n <name> or
Compliance to IEC 61784-5-3 (Ed.1.0) for CP 3/n <name>

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

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).

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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Annex A
(normative)

CP 3/1 specific installation profile

A.1 Installation profile scope
Addition:

This standard specifies the installation profile for Communication Profile CP 3/1 (PROFIBUS
with a physical layer according to RS 485, RS 485-IS, and fibre). The CP-3/1 is specified in
IEC 61784-1.

A.2 Normative references

Addition:

IEC 61508 (all parts), Functional safety of electrice
safety-related systems

ANSI TIA/EIA-485-A, Electrical Characteristicg
Balanced Digital Multipoint Systems

A.3 Installation profile terms, d abbreviated terms

A.3.1 Terms and defi ons
Addition:

A.3.1.1 Q

hazard
potential source o

NOTE The termrin persons arising within a short time scale (for example fire and explosion) and
also those that Rave ajqng te on a person’s health (for example release of a toxic substance).

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

[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:

Documents
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AC Alternating current

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, 312.2

A.3.3 Conventions for installation profiles

No profile specific conventions needed.

A.4 Installation planning

A.4.1 Introduction

Ad4.11 Objective
A.4.1.2 Cabling in industrial premises
Addition:

Generic cabling in accordance with | 47 ot suitable for the cabling of CP 3/1
networks.

CP 3/1 networks only carn ( éneric cabling via converter/adapter as

A.4.1.5 Specific keq
A.4.2
A.4.2.1
A.4.21.1
A.4.2.1.2 Electrical Safety

A.4.21.3 Functional safety requirements

Addition:

NOTE Each and every device 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

UL508C. Documents
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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.

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.

Cabinets with a lower protection class may only be used if
other environments according to the manufacturer's informatio

A.4.21.4 Intrinsic safety
A.4.21.5 Safety of optical fibre communicatig

A.4.2.2 Security

A.4.2.3 Environmental considera
A.4.2.31 Description methodolog

Modification:

The MICE description 61918:2007 is both a rather comprehensive

and complex apprac bu neye § not describe all possible environments. Where
an enwronment d in to the MICE tables, the user shall determine
suitability of the“cOw rgeted environment through agreements with the
component providers iti ifigation techniques.
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Table A.1 — Excerpt of MICE definition

Inside enclosure

Outside enclosure

Mechanical

Shock/bump 2
Peak acceleration

IEC 60512-4, test 6¢
20g/ 11 ms
3 per axis in both directions

IEC 60512-4, test 6¢
20g/ 11 ms
3 per axis in both directions

Vibration IEC 60512-4, test 6d IEC 60512-4, test 6d
10 Hz - 500 Hz 0,35 mm or 59 0,35 mmor 5g
Ingress

IP protection class IP20 IP65 / IP67
Particulate ingress (dia 12,5 mm 50 ym

min)

Immersion None intermittent liquid jet

<12,5 I/min
26,5 mm jet

Climatic and chemical

\

> 2.5 m distange
and immersion {1 m fox <30

i%

Ambient temperature

0 °C to +60 °C

Electromagnetic

EZERTININ
N\

Transfer impedance

See components selection

should be followed.

NOTE Additional parameters out of the MICE d

typically meet the requirements of the yés
special applications (e.g. drag chain, festoon,

for these environments
products are offered for

@ Bump: the repetitive nature of the sho¢k expe{erwthe hannel shall be taken into account.

A.4.2.3.2 Use of the d
Addition:
Manufacturers ma;

marked products sk

produce a bill of material

fieldbus net

A.4.2.4 equjfements for generic cabling in accordance with ISO/IEC 24702
A.4.3

A.4.3.1 Network topology

A.4.3.11 Common description

A.4.3.1.2 Basic physical topologies for passive networks

Modification:

For CP 3/1 passive networks only the bus topology is permitted.

A.4.313 Basic physical topologies for active networks
A.4.3.1.4 Combination of basic topologies

A.4.3.1.5 Specific physical topology requirements for CPs
Addition:

Full document details: IEC 61784-5-3 2007
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For CP 3/1 networks with data transmission rate of 12 Mbit/s spurs are not permitted.

Spurs should not be used for CP 3/1 networks with data transmission rate of 1,5 Mbit/s.

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.

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 bé

Replacement:

Table A.2 provides values based on the template given in {£C 6

g not\based on Ethernet
AN
d\P 3MROF/BUS)

&egment length

3 1200

Table A.2 — Basic network characteristics for balan

(ISO/IEC %ag -3)
Characteristic < < C

Basic transmission technology

RS 485-1S

Length / transmission speed

9,6 kbit/s — 93,75 kbit/s /\ N \on

187,5 kbit/s N g b&Q ) 1000
500 Kbit/s [ }w 400
tsmois N » ¢ 200\ 200

3 -6 — 12 Mbit/s /\ 100> Not applicable

Maximum }a,t{ac}t‘y\
Devices / sgg.qe}\ \ 32 32

125 125

Maximum No.

Number ofsgawces

e
et g e

A.4.3.2.3 N characteristics for balanced cabling based on Ethernet

Not applicable.

A.4.3.2.4 Network characteristics for optical fibre cabling

Replacement:

Table A.3 provides values based on the template given in IEC 61918:2007, Table 3.

Full document details: IEC 61784-5-3 2007
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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 125 ym

Minimum length (m) 0 /‘
Maximum length (m) 15 000 /\\
Multimode silica Standard 850 nm /\\

Attenuation coefficient at A <27 dl':\/km\

Modal bandwidth (MHz x 6
km) at A “
Alternative description \ \ \

Core diameter (pm)/ 50

Outer diameter}gn&) (7 155\ \/

N AN\ [ [[y20+9.02
TN L

Maxithum [8rgth, (m) 3000

Multimode silica Sténdar(d-\ | E}SQ}MQ x

‘@é@at\m (\:}sxeffic%qt\a{)\ < 3,5 dB/km

Moda| bandwidth \(MHz x 600
‘k\Q)a
\w%tiv description

O Cord diarfieter (um) 62,5

\Wﬂiameter (um) 125
/NA 0,275 + 0,015

Minimum length (m) 0
Maximum length (m) 3 000
Standard | 660 nm

4

Y

N
Attenuation coefficient at A < 230 dB/km
Modal bandwidth (MHz x 10 MHz x 100 m
km) at A

Alternative description

Core diameter (um) 980

Outer diameter (um) 1 000

NA 0,50 + 0,03
Minimum length (m) 0
Maximum length (m) 80
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Optical fibre type Description

Hard clad silica Standard 660 nm

Attenuation coefficient at A < 10 dB/km

Modal bandwidth (MHz x 17

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

A4

A.4.3.2.5 Specific network characteristics

Not applicable.

A.4.3.2.6 Specific requirements for generic cabljr
ISO/IEC 24702

A.4.4 Selection and use of cabling compo
A.4.4.1 Cable selection
A.4.411 Common description

Addition:

Generic cabling in acqordan
networks.

CP 31 network@
specified in IEC 68

Not applicable:

A.4.41.2.2 opper cables for non Ethernet based CPs

Addition:
Unshielded cables shall not be used with CP 3/1 networks.
Replacement:

Table A.4 provides values based on the template given in IEC 61918:2007, Table 4.
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Table A.4 — Information relevant to copper cable: fixed cables

Characteristic CP 31 (PROFIBUS RS 485) | CP 3/1 (PROFIBUS RS 485-IS) 2

Nominal impedance of cable | 135 - 165 Q; f=3 MHz - 20 MHz
(tolerance)

Balanced or unbalanced Balanced

DCR of conductors < 55 Q/km

DCR of shield Not defined

Number of conductors 2

Shielding Optional but highly recommended

Colour code for conductor A = green; B = red /\

Jacket colour requirements | Violet Light blue ©

Jacket material Application dependant (\ \ \
Resistance to harsh Cable types for different applications ayédilabl

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

Agency ratings Cable types with different ratlngs<9\all\blé\ \ B

Conductor cross-sectional 20,34 mm? 0 m
area \2\
Capacity < 30 pF/m f\\// AN

L/R ratio (uH / Q) Noter{ifiéd\A 6 ( \s)@Q/

A.4.413 Ce uirentents or ss installation

Not applicable.

A4.41.4

Replacen

Table A.5 prov lues based on the template given in IEC 61918:2007, Table 6.
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Table A.5 — Information relevant to optical fibre cables
Characteristics for CP 3/1 9..10/125 pym 50/125 ym 62,5/125 pm | 980/1 000 pm | 200/230 pm
single mode multimode multimode step index step index
silica silica silica POF hard cladded
silica
Attenuation per km (660 nm) — — — <230 <10
Attenuation per km (850 nm) — <27 <3,5 — —
Attenuation per km (1 320 nm) | 1,0 — — — —
Number of optical fibres 2 2 2 2 2
Connector type (e.g. duplex or | BFOC/2,5 BFOC/2,5 BFOC/2,5 BFOC/2,5 BFOC/2,5
simplex)
othgrs others
Jacket colour requirements None None None no?é\ ne
Jacket material Several Several Several /S/\@\I \ Sevexal
Resistance to harsh Yes Yes Yes Y}a‘x/
environment (e.g. UV, oil
resist, LSOH)
Breakout Yes Yes Yes< \ %s\ \ Yes
\
A.4.41.5 Special purpose copper and opticallfibfe cable
A.4.4.1.6
Addition:
Data communlcat|on part of hybrld cab ith IEC 61918:2007, 4.4.1.2.2. In

A.4.4.2

A.4.4.2.1
Modification:
Applies with
A.4.422

Not applicable.

A.4.4.2.3

Replacement:

necting hardware for balanced cabling CPs based on Ethernet

Connecting hardware for copper cabling CPs not based on Ethernet

Table A.6 provides values based on the template given in IEC 61918:2007, Table 8.
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Table A.6 — Connectors for copper cabling CPs not based on Ethernet

IEC
60807-2 IEC 60947-5-2
or or EN ANSI/NFPA Others
122120 T3.5.29 R1-2003
IEC IEC 61076-2-101
60807-3
M12-5 with | M12-5 with | M12-nwith | Coaxial 718-16 | Goen | Terminal
Sub-D A-coding B-coding X-coding (BNC) M 18 U.I’.‘:_;%B style block Others
CcP . Hybrid
3/1 9 pin No Yes No No No No No Yes style
NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible and when mixed may
cause damage to the applications. /\
A.4.4.2.4 Connecting hardware requirements for wireless insta

Not applicable.

A.4.4.2.5 Connecting hardware for optical fibre cab{

Replacement:

IEC 61754-2 IEC 61754-4 €N 59&L7-6- \QEC\6§754-20 IEC 61754-22 Others
LC

BFOC/2,5 s8¢ \ sé\RJ\ F-SMA

CP Yes No \( ~ \D¢6 No Others for
3N POF and

Q hard cladded

silica
NOTE IEC 6175Vie defin the_ op 'cMibre connector mechanical interfaces; performance
specifications for opficdl fib onnectorsN\ferminated to specific fibre types are standardised in IEC 60874
series. a
\/

irements for CPs

A.4.4.2.7 requirements for generic cabling in accordance with

24702

Iso/i
A.4.4.3 Connections within a channel/permanent link
A.4.4.31 Common description
A.4.4.3.2 Balanced cabling connections for CPs based on Ethernet
A.4.4.3.2.1 Common description
A.4.4.3.2.2 Connections minimum distance
A.4.4.3.2.3 Balanced cabling splices

Replacement:

For CP 3/1 networks with RS 485-IS splices are not allowed.
Documents
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A.4.4.3.2.4 Balanced cabling bulkhead connections

A.4.4.3.2.5 Balanced cabling J-J adaptors

A.4.4.3.3 Copper cabling connections for CPs not based on Ethernet
A.4.4.3.3.1 Common description

Addition:

Refer to manufacturers data sheet regarding number of allowed connections.

A.4.4.3.3.2 Connections minimum distance

A.4.4.3.3.3 Copper cabling splices

A.4.4.3.34 Copper cabling bulkhead connections
A.4.4.3.3.5 Copper cabling J-J adaptors

A.4.43.4 Optical fibre cabling connections for CPs<b
Not applicable.

A.4.4.3.5 Optical fibre cabling connection§

The number of allowed connections a
(see Table A.16).

A.4.4.3.6 Specific requirements f
ISO/IEC 24

A.4.4.4 Terminato

A.4.4.41 c®o

Addition:

For CP 3/1 netwo aré mandatory. Each end of a network segment shall be

A.4.4.42 minator requirements for CPs

Addition:

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

For CP 3/1 networks with RS 485-IS the terminators shall be in accordance with 22.2.2.4 of
IEC 61158-2:2007. If the terminators are built-in within a device then power supply with
current limitation via built-in resistors shall be provided (see A.5.3.4).

A.4.4.43 Specific requirements for generic cabling in accordance with
ISO/IEC 24702

A.4.45 Device location and connection
A.4.451 Common description

Addition:
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If devices according to CP 3/1 with RS 485-IS are intended to be used in hazardous locations
then the national regulation shall be observed when installing such devices.

A.4.4.5.2 Specific device location and connection requirements for CPs

Refer to manufacturers data sheet regarding device location and connection.

A.4.45.3 Specific requirements for wireless installtion

A.4.454 Specific requirements for generic cabling in accordance with
ISO/IEC 24702

A.4.4.6 Coding and labelling

A.4.46.1 Common description

Addition:

For CP 3/1 networks with RS 485-1S the optional colour codin
shall be light blue for the bus cable.

afe circuits

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

A.4.4.6.4 Specific requirementsifor gerte i ordance with
ISO/IEC 24702

Not applicable.

A.4.4.7
A.4.4.71

A.4.4711
Addition:

for neutral (N) and.protective earth (PE). Equipotential properties of earth and protection earth
are required. Requirements of local or national regulations for the erection of electrical or
communication networks shall be observed in addition.

Where the power distribution system does not comply with the TN-S system, and a.c. current
can be measured on the fieldbus cable shielding the fieldbus network should be built with OF-
cables (see IEC 61918:2007, Annex E for details).

A properly installed a.c. power system ensures that no currents flow through shields and/or
equipotential bonding conductors connected to the CBN.

Currents higher than approximately 0,1 A indicate problems in the electrical installation (that
means more than one connection between N and PE anywhere in the power distribution
system).

Indications of an unsuitable a.c. power supply are as follows:

e Currents on the PE conductor Documents
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e Currents through cable shields
e Currents through water pipes and heating pipes

e Progressive corrosion at earthing terminals, on lightning conductors, and water pipes.

NOTE Sporadic events such as switching, short circuits, or atmospheric discharge (lightning strike) can cause

current peaks in the system many times higher than the average value.

A.4.4.7.1.2 Planner tasks

A.4.4.71.3 Methods for controlling potential differences in the earth system

A.4.471.4 Selection of the earthing and bonding system

A.4.4.7.2 Bonding and earthing of enclosures and pathways

A.4.4.7.2.1 Equalisation and earthing conductor sizing and
A.4.4.7.2.2 Bonding straps and sizing
A.4.4.7.2.3 Surface preparation and methods
A.4.4.7.2.4 Bonding and earthing of equipme
A.4.4.7.3 Earthing methods
A.4.4.7.31 Mesh, equipotential

With CP 3/1 networks an equipotential

A.4.4.7.3.2 Star

The star earthing syste

A.4.4.7.3.3 th
A.4.4.7.3.4
A.4.4.7.4

A.4.4.7.41

Shielding of bus-cables shall be connected to earth (PE) directly.

Where equipotential bonding is not guaranteed or cannot be achieved (for example by
installing an equipotential bonding conductor in parallel to the distributed communication

cables) optical fibre cabling should be used.

A.4.4.7.4.2 Direct
Addition:

Shielding of bus cables shall always be connected to earth at both ends of the cables. Single

point shield termination shall be avoided.

Where equipotential bonding is not guaranteed or cannot be achieved (for example by
installing an equipotential bonding conductor in parallel to the distributed communication

cables) optical fibre cabling should be used.

Full document details: IEC 61784-5-3 2007
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A.4.4743 Derivatives of direct and parallel RC termination
A.4.4.7.5 Specific earthing, bonding and shielding requirements for CPs
Addition:

For CP 3/1 networks with RS 485-1S the following applies:

For the operation of an installation with fieldbus systems, the earthing concept and thereby
also the shielding of the electrical cables is a very important issue. When finalising the
earthing concept, the following aspects should be taken into consideration:

e Ensuring electromagnetic compatibility (EMC)

e Explosion protection

e Human safety.

Earthing means a "permanent connection to the equipote via a

suppressed by means of approprlate i havi at-off frequency. Thus, for
such devices, a predominantly electrestatica i d (earthed on one side) is

accordingly tougher. .C. sig arebeing processed, the components and also the
interconnection of eleme shall be protected against the influence of
electromagnetic ( res should create a complete encapsulation
around the sensi . e laxgef the processed signal frequencies in the systems,
the greater the 3 on the completeness of this gapless protective
encapsulation. a yrthing concept which satisfies these requirements
constitutes the b|s o performed by the device manufacturers.

: d’requirements, shields of cables shall be connected with the
terminaldlocat| i devices intended for this purpose. When connecting the shields, a

connection of the cable shields, but also for the earthing connection of
the device. Extentted 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 60079-14:2002, 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 circuit (that means
between the hazardous area and safe area) then — if desired — cable screens and conducting
screens at both ends of the cable and the screens at intermediate points, may be connected
to earth, if necessary.

In the process, in the hazardous area according to 6.3 in IEC 60079-14:2002, an equipotential
bonding system is an absolute requirement anyway. The measures detailed there (inclusion of
protective conductors, protective tubes, metallic cable shields, cable reinforcements and
metallic components) can be supplemented using the following measures:
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e Laying of the bus cables on metallic cable trays.
e Incorporation of the cable tray into the equipotential bonding system.

e Interconnections of the cable trays among each other and to metallic components - these
interconnections should be safe, be of sufficient current-loading capacity and be of a high-
frequency-technology and low-impedance design.

Figure A.1 shows the recommended combination of shielding and earthing for CP 3/1
networks with RS 485-1S.

Fieldbus
isolating

Automation- repeater

system TO @ TO |

—
-

Field
\/ device

Field
device

ntial bonding system

Non-hazardous area

e’which can develop due to potential differences between
actically no noise impact on account of the high common mode

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).
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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.4.4.8.2 Specific requirements for CPs

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

A.4.4.9 Routing of cables
A.4.491 Common description

A.4.4.9.2 Cable routing of assemblies

A.4.4.9.3 Detailed requirements for cable routing inside
A.4.49.4 Cable routing inside buildings
Addition:

For CP 3/1 networks with RS 485-IS the cables fo
separate form powerlines due to the possible ¢g
and national regulations shall apply.

A.4.4.9.5 Cable routing outside bui

Addition:

Balanced cables routed b yildings be installed on metal cable racks. Mesh
openings shall be small.

Direct buried ca@ plastic pipe at least 60 cm below the surface. A cable
warning tape shal it approximately 20 cm below the surface. The

equipotential bonding\bet} 3 pildings (for example galvanized earth strap) shall be
routed approxim ( 1 abe the fieldbus cable. The earth strap is also used as

A.4.4.9.6 Instalihg redundant communication cables

A.4.4.10 Separation of circuits

Addition:

For CP 3/1 networks with RS 485-IS the IEC 60079-14 shall apply in addition.
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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.4.4.11.3 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.4.412.2 Specific requirements for CPs

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

A45 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 in 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 Installati

Addition:

For CP 3/J.\ne

A.5.1.3

A.5.2

A.5.2.1 General requirements for all cabling types

A.5.2.1.1 Storage and installation
A.5.2.1.2 Protecting communication cables against potential mechanical damage

Replacement:

Table A.8 provides values based on the template given in IEC 61918:2007, Table 17.
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Table A.8 — Parameters for balanced cables

Characteristic

Value

Mechanical
force

Minimum bending radius, single bending (mm)

30-758

Bending radius, multiple bending (mm)

60-150°2

Pull forces (N)

80-1502

Permanent tensile forces (N)

80 -1002

Maximum lateral forces (N/cm)

a

Temperature range during installation (°C)

-20 - +60 2

a Depending on cable type; see manufacturers data sheet.

Characteristic

Mechanical
force

Minimum bending radius, single ber(dln@m)

Pull forces (N)

Bending radius, myjtigle beW (}S}r)// (
NN

500 — 800 @

Permanent tensile ferces (N)

500 - 800 @

Maxmum lateral fo ces N%n\

300 - 500

N
Te/\ B\(aﬁe{wg\qsﬁll tiop(°C)

-5-+502

Dependlng/&\\cat}‘a{ype {e@&na}u@@data sheet.

Replacement: :

Table A.10 provides

he template given in IEC 61918:2007, Table 19.

Parameters for POF optical fibre cables

0\\\\/ Characteristic

Mechanical
force

Minimum bending radius, single bending (mm)

Bending radius, multiple bending (mm)

Pull forces (N)

Permanent tensile forces (N)

Maximum lateral forces (N/cm)

Temperature range during installation (°C)

CP 3/1 (PROFIBUS)
30-100°2
50 - 150 @
50 -100 @
Not allowed
35-100
0-502

a Depending on cable type; see manufacturers data sheet.

Table A.11 provides values based on the template given in IEC 61918:2007, Table 20.
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Table A.11 — Parameters for hard cladded 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) <1002
Maximum lateral forces (N/cm) <75-300
Temperature range during installation (°C) 5_ 4502
@ Depending on cable type; see data sheet of the mmanufacturer. (
N

A.5.2.1.3 Avoid forming loops

A.5.21.4 Torsion (Twisting)

A.5.2.1.5 Tensile strength (on installed cables)
A.5.2.1. Bending radius

A.5.2.1. Pull force

6

7

A.5.2.1.8 Fitting strain relief
A.5.2.1.9 Installing cables in cabjnet and\e
A.5.2.1.10
A.5.2.1.11
A.5.2.1.12
A.5.2.1.13
A.5.2.1.13.1
A.5.2.1.13.2
A.5.2.1.
A.5.2.1.13. ion change under load
A.5.2.1.13.5 relief

A.5.2.1.13.6 EMC ruggedness

A.5.2.1.13.7 Direct burial

NOTE In areas where lightning occurs, metal cladded optical fibre cables shall be protected from lightning by
suitable means.

A.5.2.1.13.8 Crush resistance

A.5.2.2 Installation and routing
A.5.2.21 Common description
Modification:

Applies with respect to condensed MICE table according to A.4.2.3.1.
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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 with ISO/IEC 24702
A.5.3 Connector installation

A.5.3.1 Common description

Addition:

or similar protection techniques.

A.5.3.2 Shielded connectors
A.5.3.3 Unshielded connectors

Not applicable.

A.5.3.4 Specific con ents for CPs

Additions:

A.5.3.41

t using T-junctions (which introduce spur lines). For this reason,

3 have two cable entries, each with a set of terminals. Each set of

aIIy belled “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:

terminals is no

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 technology.

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.12, and Table A.13.

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

IEC 61784-5-3:2007 © IEC 2007

Table A.12 shows pin assignment of a 9 pin Sub-D connector when used within CP 3/1
networks and RS 485.

Table A.12 — Use of 9 pin Sub-D connector pins (RS 485)

Pin Signal Description cificati&l\
Cable Device A\ Q\

1 (Shield) Shield or potential equalization \Qot\(\eNnm}c\de\i\

2 M24 Earth of 24 V power supp@\ \&}&o%\l b

3 RxD/TxD-P Receive/transmit data; line B (red)< \ W&ato}x

4 CNTR-P Control of rem N O}\C@M

5 DGND Data ground(( ref repce \Watory

voltage)ﬁy
6 Vp @ PP elg. or >Mandatory
N rmination)

7 P24 /&24 0 er%@ly Optional P

8 RxD/TxD-N Receive/tr% smc‘t‘d{ta,}m\\}\(gréen) Mandatory

9 CNTR-N (\ Cb@of re&ater direction i b
/\ rep Optional

@ Minimum cur ility i

b Thes%sigal theNdevice if converters from RS 485 to fibre optic

Table A3 sho

networks and

Full document details: IEC 61784-5-3 2007
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Table A.13 — 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 —

N Bus Termination | Mandatory ®

minus
6 ISP Intrinsically Safe Mandat a

Bus termination

plus AN O\
=\

7 NC Not connected

8 RxD/TxD-N | Receive/transmit data; line A (green) w&x

9 NC ‘ Not connecte;j/\ — \\ \

a8 With external termination only. Without the termjnatiqn s&cir Wed
on a voltage of 3,3V = 5% shall be provided P — ISM).

O

A.5.3.4.2 M12-5 B-coding conne

The 5-pin M-12 connecto
exist.

Pin assignment is ag’sho ) \ Figure A.4, Table A.14, and Table A.15.

Threaded joint
(shield)

View direction

Figure A.3 — 5-pin M-12 female socket
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v

L, o

-/

Threaded joint
(shield)

View direction

Table A.14 shows pin assignment of 2
RS 485.
Table A.14 — Useof M12 ¢ cotar pins (RS 485)

c C
(N
Pin Sign( /\\ \) . b}scription
N \éablre\ ) Device
1 VP [ \ Pov)aksupply +5 V (e.g. for bus termination)

ﬁ}D/?D-N ée&we/t\rws}\'@/ﬁta; line A (green)

%{Z@S\ /N @ta ground (reference voltage to VP)

2

3

4 /QKNXD\-K &ceive@ansmit data; line B (red)

5 \Stﬁ&-{ld\)\ \QorMon to shield not recommended

Screwed \%I \yelding Housing/shield

Table A.15 shows_pin assignment of a M12 connector when used within CP 3/1 networks and
RS 485-1S.
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Table A.15 — Use of M12 connector pins (RS 485-1S)

Pin Signal Description

Cable Device

1 ISP Intrinsically safe bus
Termination plus @

2 RxD/TxD-N Receive/transmit data; line A (green)

3 ISM Intrinsically safe bus
Termination minus @

4 RxD/TxD-P Receive/transmit data; line B (red)

5 (Shield) Connection to shield not recommended /\

Screwed Shield Shielding Housing/shield
(gland) AN

a With external termination only. Without the termination resistor citcuiks 'tchéi\
on a voltage of 3,3 V + 5% shall be provided (ISP — ISM \>

N\

A.5.3.5 Specific requirements for wireless installatic

A.5.3.6 Specific connector installation require
accordance with ISO/IEC 24702

A.5.4 Terminator installation
A.5.4.1 Common description
A.5.4.2 Specific terminator installs

Addition:

Not applicable.

A.5.6 Coding and labeling
A.5.6.1 Common description
A.5.6.2 Specific coding and labelling installation requirements for CPs

Not applicable.

A.5.7 Earthing and bonding of equipment and device and shielded cabling
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A.5.71 Common description
A.5.7.2 Bonding and earthing of enclosures and pathways
A.5.7.21 Equalisation and earthing conductor sizing and length

A.5.7.2.2 Bonding straps and sizing

A.5.7.2.3 Surface preparation methods

A.5.7.2.4 Bonding and earthing of enclosures and pathways
A.5.7.3 Earthing methods

A.5.7.31 Equipotential mesh

Addition:

Cable shields shall be connected to earth at both ends of the ¢

A.5.7.3.2 Star

Addition:
A star/multi-star earthed bonding system should . 3 3/1 networks.

A.5.7.3.3 Earthing of equipment
A.5.7.3.31 Non-earthed or parallel RC termi

Not applicable.

A5.7.33.2  Direct
A.5.7.4 Shir
A.5.7.4.1 Genexa
A.5.7.4.2

Not applicable

A.5.7.4.3

A.5.7.4.4 De es of direct and parallel RC termination

Not applicable.

A.5.7.5 Specific earthing and shielding installation requirements for CPs

Not applicable.

A.5.7.6 Specific earthing and shielding installation requirements for generic cabling
in accordance with ISO/IEC 24702

A.5.8 As-implemented cabling documentation
A.6 Installation verification and installation acceptance test

A.6.1 Introduction
Addition: Documents
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Verification of CP 3/1 networks only is possible and valid with network devices connected to
the fieldbus, as these devices and proper termination of network segments explicitly impact
the electrical characteristic of the whole fieldbus network.

Therefore simple commissioning of the network is essential for network verification.

The commissioning process is divided into eight steps.

e Step 1: Visual inspection.

e Step 2: Acceptance measurements.

e Step 3: System configuration.

e Step 4: Verify the address setting of CP 3/1 devices.
e Step 5: Commission masters and slaves.

e Step 6: Test signal inputs.

e Step 7: Test signal outputs.

e Step 8: Create acceptance checklist.
A.6.2 Installation verification

A.6.2.1 General

A.6.2.2 Verification according to/cakling ing anfation
A.6.2.3 Verification of earthing and\bondi

A.6.2.3.1 General
A.6.2.3.2 ents for earthing and bonding
A.6.2.4

Addition:

Subclause 6.2.5 of IEC 61918:2007 applies.

A.6.2.5.1 Verification of cable routing

A.6.2.5.2 Verification of cable protection and proper strain relief
A.6.2.6 Cable selection verification

A.6.2.6.1 Common description

A.6.2.6.2 Specific cable selction verification requirements for CPs

Addition:

Verify that all cables are marked by the manufacturer for use within CP 3/1 networks.
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Otherwise check with the planner whether the cable parameters meet the transmission
requirements of the CP.

A.6.2.6.3 Specific requirements for wireless installation

A.6.2.7 Connector verification

A.6.2.71 Common description
A.6.2.7.2 Specific connector verification requirements for CPs
Addition:

R 3/1 networks
arks on the

Verify that all connectors are classified by the manufacturer for use wit
(see declarations in the data sheets as provided from the manufacture
connector).

A.6.2.7.3 Specific requirements for wireless installatio
A.6.2.8 Connection verification
A.6.2.8.1 Common description

A.6.2.8.2 Number of connections and connec S

A.6.2.8.3 Wire mapping
A.6.2.9 Terminators verification
A.6.2.9.1 Common description

A.6.2.9.2 Specific tekmins ifi ujrements for CPs

A.6.2.10.2 Spe 1 dNakelling verification requirements

A.6.2.11

Not applicable.

A.6.3.3 Acceptance test of non Ethernet based cabling

A.6.3.3.1 Copper cabling for non Ethernet based CPs

A.6.3.3.1.1 Common description
A.6.3.3.1.2 Specific requirements for copper cabling for non Ethernet based CPs
Additions:

a) Determining the loop resistance
Loop resistance is determined by measuring the resistance of the two wires of the CP 3/1
cable. The resistance of the wires depends on the cable construction and also is temperature
dependent. Cable resistance is normally specified in ohms per km at a given tem r
P ysp P 9 PP Euments
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A typical value for CP 3/1 with RS 485 cable type A has a loop resistance of 110 Q/km at
20 °C. This value is used for the calculation of x in the following measurement and resolution
examples. However, this value can deviate for special cable types, for example highly flexible
cables. Cable resistance typically increases with temperature by 0,39 % per degree Celsius.
The cable resistance values from the cable manufacturer’s data sheets shall be used for real
verifications.

b) Testing the CP 3/1 cable and the bus connectors

The following 4 test circuits are necessary to perform the measurements. The pin and signal
descriptions are referring to Table A.12 to Table A.15

1) Test circuit A:

at the remote

Figure A.5 shows short circuit between data line B (pin 3) and the shielding
ieldi the local

connector. Resistance meter between data line B (pin 3) and the

Connection - 3
between pin 3 =
and shield Shield

e
Sub-D9 connectors \} 3

ssible
ﬁ 3 circuit
Shield /
. ) f—o—

. Possible
Resistance . i
meter (Ohm) interruption
Figure A.5 — Test ¢ i esis a%eas rement of data line B and shield
2) Test circuit B:
Figure A.6 sho or P be on datg’line A (pin 8) and the shielding at the remote
connector. Resitapee ’ data line A (pin 8) and the shielding at the local
connector. Measureiento gtance of data line A and shield.
Connegtion :8 Equivalent circuit diagram
between, pin 8 oY
and shiel %ﬂeld Possible
interruption
Line A (green) /”h
O r 41 O
ectors 8 i
/@' | Possible
8 ! short circuit
Shield : /
- 17
. hield Possible
Resistance interruption
meter (Ohm) P

Figure A.6 — Test circuit B - resistance measurement of data line A and shield
3) Test circuit C:
Figure A.7 shows short circuit between data line B (pin 3) and the shielding at the remote

connector. Resistance meter between data line A (pin 8) and the shielding at the local
connector. Measurement of possible short circuits or possible cross wiring of the data lines.
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Connection :3 Equivalent circuit diagram
between pin 3 I —
and shield Shield Possible
Line A (green) cross v;iring
Sub-D9 connectors 8 E ey
/@' Line B (red) possible 3
8 short circuit
Shield
C
Shield
Resistance

meter (Ohm)

Figure A.7 — Test circuit C - resistance measuremenof da
data line B, and shield

4) Test circuit D:

No connection 3
between pin 3
and pin 8 8
Line A (green)
Sub-D9 connect&\ : : ;
] '
Several
termination
8 ! ™ networks
! : 8
L ©
Line B (red)
Figure™A.8 ircuit D - resistance measurement between data line A and B

not have a 9-pin Sub-D plug connector at the beginning and the end of
Mments can be performed directly on the cable, see Figure A.9.

If the installation _does
the segment, measus

No connectors
Connection between

data line B and shield

Resistance
meter (Ohm)

Figure A.9 — Resistance measurement without 9-pin Sub-D plug

The following three measurements can be performed using the test circuits A to D.

c) Measurement 1 Documents
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The diagram in Figure A.10 shows the relationship between the cable length and the loop
resistance of the lines (forward and reverse) of cable type A for CP 3/1 (RS 485). To
determine the resistance of a line A or B, the resistance value from the diagram for the
respective cable length shall be divided by two. The value for the shielding resistance is best
determined by a measurement of a known cable length.

100 pd
£ w A
260 // ()
: e < Q
L AN >
0 O\

0 200 400 600
Cable length (m

Figure A.10 - L

Figure A.11 shows a measureme easoning plan to be followed for
measurement1. The value x represents th 3 everse resistance for the respective
3ta and the resistance of the shielding

(reverse) for the cable i resistances are depending on the cable

length.
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Test ciraiit A
Measured value R
x = calculated value

Data line B and Short circuit between Shielding or data line B
Shielding OK data line B and interrupted
shielding

(RN
Test grcuie B\ \>

R <xohm
Short circuit

between data line
A and shield

R =infini
Data line Aor
or shielding

interrypted
Figure A.11 - 2

d) Measurement

measurepient 8 easurement starts with test circuit B followed by test circuit A.
i e 9 respect to the data lines A and B.
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Test circuit B
Measured value R
x = calculated value

SN T

R=xOhm R <xOhm
Data line A and Short circuit between
shielding ok data line A and
shielding
R <x Ohm

R = infinite

v shielding

Test circuit C

R = infinite

Short circuit between
data line B and

\) Start
Swi .

witch variant D
Measured value R

R = infinite
Shleldmg or data line A
interrupted

Test circui
A,

\\

R= infinite R<220Q
No termination Multiple
resistors inserted termination

resistors inserted

R>220 Q

One termination resistor
connected. The following formula
can be used to calculate the
approximate position (in m) of the
terminator:

Distance = (R-220) / Rg

with R¢ = 0,11 Q/m

Figure A.13 — Action and resolution tree for measurement 3 (RS 485 and RS 485-IS)

Only one network termination resistor at the end of a segment is permitted to be suiB@uUmMents
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The values for the termination resistor of 220 Q (with RS 485-IS = 200 Q) may vary from 215
Q to 225 Q (with RS 485-IS = 196 Q to 204 Q) due to specified tolerances of £2 %.

f) Measurements for CP 3/1 networks (RS 485) with 5-Pin M-12 plug connectors
The measurement for 5-pin M12 plug connectors is similar to the measurements for 9-pin

Sub-D plug connectors. It verifies the correct connections (Pin 2 and 4) according to Table
A.14 or Table A.15.

A.6.3.3.2 Optical fibre cabling for non Ethernet based CPs
A.6.3.3.2.1 Common description

A.6.3.3.2.2 Specific requirements for optical fibre cabling for no ernet based

CPs

Addition:

Table A.16 provides information on the minimum power bud -IBUS fibre

types.
Table A.16 — Maximum fibre channel attem CP'3/1\(PROFIBUS)

/N
Singlemode Multimode \@ added Plastic optical fibre
fibre optic fibre optic ilica fi
‘\) Standard Increased

Typical wavelength 1320 nm 855\@ 6BQnm 660 nm 660 nm

Maximum fibre channel 5 dB 6 d dB 6 dB 11 dB
attenuation

A.6.3.3.3 Specificnrequ
ISO/IEC |24

A.6.3.4 Spe 3 i ire)éss installation

A.6.3.5 Acceptan

A.6.3.5.1
A7 |
A.8 Installat naintenance and installation troubleshooting

A.8.1 General

A.8.2 Maintenance

A.8.3 Troubleshooting

A.8.4 Specific requirements for maintenance and troubleshooting

Addition:

In cases of fieldbus network trouble the checklist according to Annex G of IEC 61918:2007
and the procedures in A.6.3.3.1.2 shall be observed.

Additional troubleshooting means can be bus monitoring tools and/or specific diagnostic
repeaters.
These activities however are application depended and therefore out of scope of thB standard.
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Related information for further troubleshooting is available on the CPF 3 User Organisation
web-site at <www.profibus.com>.

@%
S
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Annex B
(normative)

CP 3/2 (PROFIBUS) specific installation profile

B.1 Installation profile scope

This standard specifies the installation profile for Communication Profile CP 3/2
(PROFIBUS with physical layer MBP, MBP-IS, and MBP-LP). The CP 3/2 is specified in
IEC 61784-1.

B.2 Normative references

Addition:

IEC 60079-0:2004, Electrical apparatus for explosive gas_atn re 0: General
requirements

IEC 60079-11:2006, Explosive atmospheres — Part 11 protection by intrinsic
safety "i"

IEC 60079 27:2005, Electrical appargtusNor€exp as@m pheres — Part 27: Fieldbus

ANSI TIA/EIA-4 : s ics of Generators and Receivers for Use in
Balanced Digital t/

B.3 Installatic

B.3.1
Addition:

B.3.1.1

bus powering
type of power supply whereby field devices obtain their required auxiliary power via the
fieldbus communication lines

B.3.1.2

common mode rejection ratio (CMRR)
measure for the deviation from an ideal electrical symmetry of a device symmetrically built to
its environment

B.3.1.3

fault disconnect electronic (FDE)
equipment used to limit the current consumed by a field device during a malfunction. This unit
can be a part of the field device, or it can be connected in front of it

Documents

Document Sharing Hub

Full document details: IEC 61784-5-3 2007


http://www.avadocuments.com/doc/iec-61784-5-3-2007
http://www.avadocuments.com/doc/iec-61784-5-3-2007

IEC 61784-5-3:2007 © IEC 2007 - 47 -

B.3.1.4

FISCO model
possible implementation of an intrinsically safe fieldbus for use in potentially explosive areas

B.3.1.5

human machine interface
component of a process control system in use for data acquisition from an automated process
and its appropriate representation as well as for manipulation of this process

B.3.1.6

intrinsically safe circuit

electric circuit in which sparks or thermal effects cannot occur under spe est conditions
(for example EN 50020) either during normal operation (that means ope€ni nd closing of
the circuit) or during a malfunction (that means short circuit or eapthj hich could

cause ignition in a potentially explosive area

NOTE Opening or short circuiting of intrinsically safe electric circuits only ca won-igritable sparks.
B.3.1.7

manchester encoding

binary encoding method enabling receivers of sg unications to unambiguously
determine the start, end, or middle of each bit|witholt re o an external clock
(synchronous)

[IEC 61158-2]

B.3.1.8
medium attachement uni

NOTE  Within IEC 61158- thi i i i a sending amplifier (that means current modulator),
receiving filter, receiving co @ imp

B.3.2 Abbre

Addition:

AC

CMRR

DC

EEx ia lIC

EEx ib IC/11B

FDE Fault disconnect electronic

FISCO Fieldbus intrinsically safe concept model (IEC 60079-27)

MAU Medium Attachement Unit

MBP Manchester coded and bus powered (IEC 61784-1)

MBP-IS Manchester coded and bus powered for intrinsic safety (IEC 61784-1)
RS 485 MAU according to ANSI TIA/EIA-485-A

TN-S Coded type of system earthing according to IEC 60364-1, 312.2

B.3.3 Conventions for installation profiles

No profile specific conventions needed.
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B.4 Installation planning

B.4.1 Introduction
B.4.1.1 Objective

Modification:

CP 3/2 networks are typically not connected directly to the generic cabling but to a CP 3/1
network that is connected to generic cabling via converter/adapter as mentioned in
IEC 61918:2007, 4.1.2.

Interconnection among CP 3/1 and CP 3/2 networks can be accomp ed by using a
converter/adapter offering a fieldbus interface
1) for CP 3/1 fieldbus networks and a fieldbus interface,
2) for CP 3/2 fieldbus networks.

Addition:

within Figure B.1.

One of the primary characteristics gf CP_3/2 networks is that it is easy to be
integrated into systems using devices \wit ere gical layers, as RS 485 or fibre optic
according to IEC 61784-4 GP ~hi e the entire CP 3/1 infrastructure (for
example gateways to other netwp ineering \sgnsoles, and display and operator control

CP 3/2 network ‘ woneits close to the process by either an integrated
CP 3/2 network inter '

CP 3/2 to CP 3/1 gig ~hisnddapts the interface of the components close to the
process to the trg technology used by the CP 3/1 field devices. The combination of
signal couplerpo 3 etdbus terminator is called a segment coupler.

NOTE Field € a bly be switched off.
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