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The

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

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

FOREWORD

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization co

all national electrotechnical committees (IEC National Committees). The object of IEC‘is to

inter
this

hational co-operation on all questions concerning standardization in the electrical ang-glectronic fi

Technical Reports, Publicly Available Specifications (PAS) and Guides (heredfter” referred to

Publ

in tHe subject dealt with may participate in this preparatory work. International, governmental a
govgrnmental organizations liaising with the IEC also participate in this preparation. IEC collaborateg closely

with
agre

The

ement between the two organizations.

ormal decisions or agreements of IEC on technical matters expressy as nearly as possible, an inte

consensus of opinion on the relevant subjects since each technical” committee has representation

inter|

IEC
Com|
Publ
misi

In o

bsted IEC National Committees.

Publications have the form of recommendations for interQational use and are accepted by IEC

cations is accurate, IEC cannot be held responsible” for the way in which they are used or
terpretation by any end user.

nprising
promote
elds. To

end and in addition to other activities, IEC publishes International Standards, Technical Specifjcations,

hs "IEC

cation(s)"). Their preparation is entrusted to technical committees; any IEC Natiohal Committee interested

hd non-

the International Organization for Standardization (ISO) in accordance with conditions deternmjined by

national
from all

National

mittees in that sense. While all reasonable efforts aresxmade to ensure that the technical contenft of IEC

for any

der to promote international uniformity, IEC National Committees undertake to apply IEC Pubjications

trangparently to the maximum extent possible_in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly ind

the |
IEC

htter.

cated in

tself does not provide any attestation’ of conformity. Independent certification bodies provide cgnformity

asselssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible| for any

serv
All u
No |

ces carried out by independen{-certification bodies.
pers should ensure that they‘have the latest edition of this publication.

ability shall attach to |IEC, or its directors, employees, servants or agents including individual exp

members of its technical €ommittees and IEC National Committees for any personal injury, property da

othe

erts and
mage or

damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fdes) and

expgnses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC

Publ
Atte

cations.

tion is drawn to the Normative references cited in this publication. Use of the referenced public

indispensablé.for the correct application of this publication.

Atte
pate

tiop lis )drawn to the possibility that some of the elements of this IEC Publication may be the s
ht rights. IEC shall not be held responsible for identifying any or all such patent rights.

htions is

bject 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 fourth edition cancels and replaces the third edition published in 2013. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) an addition of 4-pair cabling (see C.4.4.1.2.1and C.5.3.2);
b) an addition of the connector M12 X-Coding (see C.4.4.2.2);
c) an addition of the definition of End-to-end links (see C.4.4.3.1);
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d) arevision of Table C.17 (see C.5.2.1);
e) a formula for the NEXT limits of End-to-end links (see C.6.3.2.1.2).

This st

andard is to be used in conjunction with IEC 61918:2018

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

FDIS Report on voting
65C/924/FDIS 65C/925/RVD
Full intermatien—enrthe—veotingforthe—apprevalof-thisinterrationalstandard—eanbe e
the regort on voting indicated in the above table.

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

A list
networn

The co
stabilit

to the
*  rec
o wit
* rep
e am

pf all parts of IEC 61784-5 series, under the general title Industrial commun
ks — Profiles — Installation of fieldbuses, can be found on the IEC website.

y date indicated on the IEC web site under "http://webstere.iec.ch” in the data
specific document. At this date, the document will be

pnfirmed,

ndrawn,

laced by a revised edition, or
ended.

A bilingual version of this publication may bg issued at a later date.

und in

ication

mmittee has decided that the contents of this document will remain unchanged until the

related

IMPOR

TANT - The 'colour inside' logo on the cover page of this publication ind

cates
brrect

understanding of its contents. Users should therefore print this document usfing a

colou

that :F contains colours ‘which are considered to be useful for the c¢

printer.
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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 61918:2018 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 geperal background on fieldbuses, their profiles, and relationship between the installation
profileg specified in this document, see IEC 61158-1.

Each QP installation profile is specified in a separate annex of this documenti-Each afpnex is
structured exactly as the reference standard IEC 61918 for the benefityof the persons
representing the roles in the fieldbus installation process as defined in |[EC 61918 (planner,
installgr, verification personnel, validation personnel, maintenance petsonnel, adminigtration
personnel). By reading the installation profile in conjunction with JEC 61918, these pErsons

immedjately know which requirements are common for the installation of all CPs and| which
are mddified or replaced. The conventions used to draft this document are defined in Clause 5.

The pfovision of the installation profiles in one stapdard for each CPF (for example
IEC 61|784-5-3 for CPF 3), allows readers to work with standards of a convenient size.

PLANNING
AND
APPLICATION AREAS INSTALLATION

1
Officp
Anneix
T T

Y

ISO/IEC 11801-2

A4

Office spaces

Data centre/ Data ceptre

A 4

ISO/IEC 11801-5 >

computer room spaces Annex
I |
Distributed R | DBS
ETEr building services (DBS) [ 7| 'SO/IEC 11801-6 *| |SO/IEC Annex

CABLING 14763-2 [
. Industtial
Industrial spaces >
Anneix

M ISO/IEC 11801-3 I

General IT 4—l—

To
Automation Islands |

ISO/IEC 11801-9902« » ISO/IEC14763-4

—

11

A

To and between N Installation
Automation Islands e IEC 61158 g Profiles
APPLICATION-SPECIFIC series IEC 61784-5 series
CABLING L And
Within »| IEC61784-1,-2 | | (Selection +
Automation Islands Add/Repl/Mod)
T Common structure

IEC

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 p:llrt of IEC 61784-5 specifies the installation profiles for CPF 3 (PROFIBUS/PROF

The in
with |E

2 Nc

The fo
are ind
undate
amend

IEC 61
in indul
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NOTE
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61918:

C 61918:2018.
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d references, the latest edition of the referenced document (includin
ments) applies.

918:2018, Industrial communication networks < Installation of communication n¢g
strial premises

rmative references of IEC 61918:2018, Clause 2, apply.
For profile specific normative referencesysee Clause(s) A.2, B.2 and C.2.
rms, definitions and abbreviated terms

b purposes of this,document, the terms, definitions and abbreviated terms
2018, Clause 3, apply.

ISO apd IEC maintain terminological databases for use in standardization at the fo

addresg

e |EC
e [S(

Ses:

Electropedia: available at http://www.electropedia.org/

@nline browsing platform: available at http://www.iso.org/obp

NET)™.

stallation profiles are specified in the annexes. These annexes are read.in”conjuinction

nt and
bs. For

g any

tworks

of IEC

lowing

NOTE

For profile specific terms, definitions and abbreviated terms see Clause(s) A.3, B.3 and C.3.

4 CPF 3: Overview of installation profiles

CPF 3 consists of six communication profiles as specified in IEC 61784-1 and IEC 61784-2.

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 document 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.
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The installation requirements 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.

5 Installation profile conventions

The nymbering of the clauses and subclauses in the annexes of this document correspgnds to
the numbering of IEC 61918 main clauses and subclauses.

The apnex clauses and subclauses of this document 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
documgnt, the subclause of IEC 61918 applies without modification.

The annex heading letter represents the installation profile assigned in Clause 4. The|annex
(sub)cIEuse numbering following the annex letter shall represent the corresplonding
(sub)cllause numbering of IEC 61918.

EXAMPLE "Subclause B.4.4" in IEC 61784-5-3 means that CR\3/2 specifies the subclause 4.4 of IEC 61918.

All majn clauses of IEC 61918 are cited and.@pply in full unless otherwise stated in each
normalfive installation profile annex.

If all sibclauses of a (sub)clause are omitted, then the corresponding IEC 61918 (sub)clause
applies.

If in| a (sub)clause it s>~ written "Not applicable.", then the corresponding
IEC 61918 (sub)clause does.not apply.

If in a| (sub)clause it_is Jwritten "Addition:", then the corresponding IEC 61918 (sub)clause
applieg with the additions written in the profile.

If in a|(sub)clause it is written "Replacement.", then the text provided in the profile rgplaces
the text of the=corresponding IEC 61918 (sub)clause.

NOTE RAreplacement can also comprise additions.

If in a (sub)clause it is written "Modification:", then the corresponding IEC 61918 (sub)clause
applies with the modifications written in the profile.

If all (sub)clauses of a (sub)clause are omitted but in this (sub)clause it is written
"(Sub)clause x has addition" (or "replacement", or "modification") or "(Sub)clause is not
applicable.", then (sub)clause x becomes valid as declared and all the other corresponding
IEC 61918 (sub)clauses apply.

6 Conformance to installation profiles

Each installation profile within this document includes part of IEC 61918:2018. It may also
include defined additional specifications.
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A statement of compliance to an installation profile of this document shall be stated? as either

Compliance to IEC 61784-5-3:201x3 for CP 3/m <name> or
Compliance to IEC 61784-5-3 (Ed.4.0) 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.

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.

Produdt standards shall not include any conformity assessment aspects (includingyjquality
management provisions), neither normative nor informative, other than provisions~for product
testing| (evaluation and examination).

2 |n accordance with ISO/IEC Directives.

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

CP 3/1 (PROFIBUS) specific installation profile

A.1 Installation profile scope
Addition:

This annex specifies the installation profile for Communication Profile CP 3/1 (PROFIBUS with
a physical layer according to RS 485, RS 485-1S, and fibre). The CP 3/1 is specified in
IEC 61[784-1.

A.2 |Normative references
Additidn:

IEC 60079-14, Explosive atmospheres — Part 14: Electrical installations design, selectipn and
erection

IEC 60079-11:2011, Explosive atmospheres — Part 11{, EQuipment protection by imtrinsic

safety [i

IEC 60512-6-3, Connectors for electronic equipment — Tests and measurements — Part 6-3:
Dynaniic stress tests — Test 6¢: Shock

IEC 60512-6-4, Connectors for electronic -€quipment — Tests and measurements — Part 6-4:
Dynantic stress tests — Test 6d: Vibration\(sinusoidal)

IEC 61508 (all parts), Functional_safety of electrical/electronic/programmable electronic
safetyqrelated systems

ANSI [TIA/EIA-485-A, Electrical Characteristics of Generators and Receivers for {Use in
Balanged Digital Multipoint Systems

A.3 |Installation profile terms, definitions, and abbreviated terms

A.3.1 Terms and definitions

Additidn:

A.3.1.87
hazard
potential source of harm

Note 1 to entry: 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).

[SOURCE: IEC 61508-4:2010, 3.1.2, modified — the note to entry has been added]
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A.3.1.88

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

Note 1 to entry: No single device or wiring is intrinsically safe by itself (except for battery-operated self-contained
apparatus such as portable pagers, transceivers, gas detectors, 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.

[SOURCE: IEC 60079-11:2011, 3.1.1, modified — the note to entry has been added]

A.3.2 Abbreviated terms

Additign:

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-]S 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

Not applicable.

A.4 |Installation planning

A.4.1 General

Subclduse 4.1.2 has addition:

Generic cabling in accordance with ISO/IEC 11801-3 is not suitable for the cabling of CP 3/1
networks.

CP 3/1] networks only can be connected to the generic cabling via a converter/adapter as
specified in-[EC 61918:2018, 4.1.2.

A.4.2 —Planningrequirements
A.4.2.1 Safety

Subclause 4.2.1.3 has addition:

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

EXAMPLE

uL508C

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

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

Effective cable shielding especially after bending the cable or after changing connectors shall

be ens

Sub-D

ured. In case of doubt, a more flexible and robust cable type should be used.

connectors shall have multi contact features at the connector housing in o

rder to

providé

at the

an optimal contact between the cable shield, the cable connector and its coun
CP 3/1 device. Care shall be taken to achieve a good (low impedance) contact.bg

the cable shield and connector housing.

For co
good (
Cable

A cabi
as dri
Cabing
other ¢

A.4.2.2
A.4.2.3
A.4.2.

Modifidq

The M
and cg
an eny
suitabi
compo,

To ma
condel

CP 3/1

hnections of CP 3/1 devices with M12 interface only M12 connectors'that guarg
low impedance) contact between cable shield and connector housing are per
5hield shall not be connected to the connector pin 5.

net of protection class IP54 (dust, shower water) shall be used for safety device
es with integrated safety that are offering a lower protection class such as

ts with a lower protection class may only be used jif\safety devices explicitly
nvironments according to the manufacturer's information (for example heat probl
Security
Environmental considerations and,EMC
A Description methodology
ation:
CE description methodology-shown in IEC 61918:2018 is both a rather compreh

mplex approach but nevertheless does not describe all possible environments.
ironment exists that cannot be mapped in to the MICE tables, the user shall det
ity of the components for the targeted environment through agreements w
hent providers or additional mitigation techniques.

sed into-thetwo basic environments inside and outside data cabinets.

products should at least meet the MICE parameters of Table A.1.

terpart
ptween

ntee a
mitted.

s such
IP20.

permit

ems).

ensive
Where
ermine
th the

e fieldbus_installation work more easily for CP 3/1 fieldbus networks the MICE fable is
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Table A.1 — Excerpt of MICE definition

Inside enclosure Outside enclosure
Mechanical
Shock/bump IEC 60512-6-3 IEC 60512-6-3
Peak acceleration 20g/ 11 ms 20g/ 11 ms
3 per axis in both directions | 3 per axis in both directions

Vibration IEC 60512-6-4 IEC 60512-6-4
10 Hz — 500 Hz 0,35 mm or 5g 0,35 mmorb5g
Ifgress
IP protection class IP20 IP65 / IP67
Plarticulate ingress 12,5 mm 50 um
(diameter min)
Immersion None intermittent liquid jet

<12,5 I/min

> 6,5 mm jet

> 2, m distance

and immertsion (<1 m for <30 min)

—

e requirements of the respective IEC.'standards. Additional products are offered for speci

Climatic and chemical

Ambient temperature 0°Cto+70 °C =20 °C to +70 °C

Ellectromagnetic

Transfer impedance See components selection

Aldditional parameters out of the MICE definition®in IEC 61918:2018, Annex B, may be observed
depending on the application. The different products offered for these environments typically me¢t

applications (e.g. drag chain, festoon, robets, etc) and the recommendations for cable routing should

b followed.

The repetitive nature of the shock(experienced by the channel shall be taken into account.
A.4.2.3.2 Use of thendescribed environment to produce a bill of material
Additign:
Manufacturers\mark their products designed for CP 3/1 networks in a specific way. Only these
marked products shall be used and be mentioned on the bill of material.
The planfrer—shattake—into—account-the—meating—interface—of-devices—tobe—eonnected to the
fieldbus network.
A.4.2.4 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

A.4.3 Network capabilities
A.4.31 Network topology
A.4.3.1.1 Common description
A.4.3.1.2 Basic physical topologies for passive networks

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

A43.13 Basic physical topologies for active networks

A.4.3.1.4 Combination of basic topologies

A43.15 Specific requirements for CPs

Addition:

For CP 3/1 networks with a data transmission rate of 12 Mbit/s spurs shall not be used.

For CH

Bus re¢peaters of different manufacturers should not be mixed due to_ their d

optimiz
is up tq

A.4.3.1

A.4.3.2
A.4.3.7
A.4.3.7

Replag

Table

ation strategies. The number of repeaters permitted in a link between any two d

manufacturer’s specification.
.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
Network characteristics

A General

.2 Network characteristics for balanced{cabling not based on Ethernet
ement:
.2 provides values based on the template given in IEC 61918:2018, Table 1.

Table A.2 — Basic network characteristics for balanced
cabling not based on Ethernet (ISO/IEC 8802-3)

3/1 networks with a data transmission rate of 1,5 Mbit/s spurs should not be usgd.

fferent
evices

Characteristic CP 3/1 (PROFIBUS)
Basic transmission technology RS 485 ‘ RS 485-1S
Length / transmission speed Segment length
m
9,6|kbit/s — 93,75 _kbit/s 1200 1200
187,5 kbit/s 1000 1000
504 kbit/s 400 400
1,5|MbBit/s 200 200
3 —6=12-Mbitrs +60 Notapptcatte
Maximum capacity Maximum no.
Devices / segment 32 32
Number of devices / network 2 125 125
8 Limited by addressing scheme.

A.4.3.2.3 Network characteristics for balanced cabling based on Ethernet
Not applicable.
A.4.3.2.4 Network characteristics for optical fibre cabling.

Replacement:
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Table A.3 provides values based on the template given in IEC 61918:2018, Table 3.

Table A.3 — Network characteristics for optical fibre cabling

CP 31
Optical fibre type Description
Single mode silica | Minimum length (m) 0
Maximum length (m) 15 000
Maximum channel 5

Insertion loss/optical power
budget (dB)

Connecting hardware See A.4.4.2.5
Multimode silica Modal bandwidth (MHz x km) | 600 at 850

at 1 (nm)

Minimum length (m) 0

Maximum length (m) 3 000

Maximum channel 6

insertion loss/optical power
budget (dB)

Connecting hardware See\A.4.4.2.5
POF Modal bandwidth (MHz x km) (1,0 at 660

at 2 (nm)

Minimum length (m) 0

Maximum length (m) 100

Maximum chanpel 6

insertion loss/optical power
budget (dB)

Connecting hardware See A.4.4.2.5
Hard clad silica Meodal bandwidth (MHz x km) | 17 at 660

at (nm)

Minimum length (m) 0

Maximum length (m) 500

Maximum channel 3

insertion loss/optical power
budget (dB)

Connecting hardware See A.4.4.2.5
A.4.3.2.5 Specific network characteristics
Not applicable.
A.4.3.2.6 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3
A.4.4 Selection and use of cabling components
A.4.4.1 Cable selection
A.4.411 Common description

Addition:

Generic cabling in accordance with ISO/IEC 11801-3 is not suitable for the cabling of CP 3/1
networks.
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CP 3/1 networks only can be connected to the generic cabling via a converter/adapter as
specified in IEC 61918:2018, 4.1.2.

A.4.41.2 Copper cables
A.4.41.21 Balanced cables for non-Ethernet-based CPs

Not applicable.

A.4.41.2.2 Copper cables for non-Ethernet-based CPs

Addition:

Unshidlded cables shall not be used with CP 3/1 networks.
Repladement:
Table A.4 provides values based on the template given in IEC 61918:2048, Table 4.

Table A.4 — Information relevant to copper cable:fixed cables

Characteristic CP 3/1 (PROFIBUS RS 485) CP’3/1 (PROFIBUS RS 485-IS) 2
Nomingl impedance of cable 135 Q to 165 Q; f= 3 MHz to 20 MHz
(tolerarce)
Balancg¢d or unbalanced Balanced
DCR of|conductors < 55 Q/km
DCR offshield Not defined
Numbef of conductors 2
Shielding Mandatory
Colour fode for conductor A = green; B = red
Jacket polour requirements Violet Light blue P
Jacket material Application dependent
Resistgnce to harsh Cable.types for different applications available
environment (e.g. UV, oil
resist, I SOH)
Agency| ratings Cable types with different ratings available
;)'%r;ductor cross-sectional > 0,34 mm?2 > 0,34 mm2 ¢
Capacifance < 30 pF/m
LIR ratip (uH / Q) Not specified <15

The L/H ratio.shall be applied for the lowest ambient temperature of the bus cable.

a Cable-shall-be in-accordancewith-1lEC 600790.14

b 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.

A.4.41.3 Cables for wireless installation
A.4.41.4 Optical fibre cables

Replacement:

Table A.5 provides values based on the template given in IEC 61918:2018, Table 6.
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Table A.5 — Information relevant to optical fibre cables

Characteristics for CP 3/1 9..10/125 pm 50/125 ym | 62,5/125 pm | 980/1 000 um | 200/230 pm
single mode multimode multimode step index step index
silica silica silica POF hard clad
silica
Standard IEC 60793-2 IEC 60793-2 | IEC 60793-2 IEC 60793-2 IEC 60793-2
Attenuation per km (660 nm) - - - <230 dB <10 dB
Attenuation per km (850 nm) - <2,7dB <3,5dB - -
Attenuation per km (1 320 nm) |< 1,0 dB - - - -
Numberof aptical fibres 2 2 2 2 2
Connegtor type (e.g. duplex or | BFOC/2,5 BFOC/2,5 BFOC/2,5 BFOC/2,5 BFQGC/4,5
simplex)
others others
Jacket|colour requirements None None None None None
Jacket|material Several Several Several Several Several
Resistgnce to harsh Yes Yes Yes Yes Yes
enviroment (e.g. UV, oil
resist, LSOH)
Breakdut Yes Yes Yes Yes Yes
A.4.4.1.5 Special purpose balanced and optical fibre cables
A.4.4.1.6 Specific cable requirements for CPs
Additign:

The dgta communication part of hybrid cables complies with IEC 61918:2018, 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

ISO/IEC 11801-3
A.4.4.7
A.4.421 Common-description

Modifi¢ation:

Applie$ with<consideration of A.4.2.3.1.

A.4.422.° Connecting hardware for balanced cabling CPs based on Fthernet |

Not applicable.

A.4.4.2.3

Replacement:

Connecting hardware selection

Specific requirements for generic cabling in accordance with

Connecting hardware for copper cabling CPs not based on Ethernet

Table A.6 provides values based on the template given in IEC 61918:2018, Table 8.
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Table A.6 — Connectors for copper cabling CPs not based on Ethernet

IEC
60807-2
or
IEC
60807-3

IEC 60947-5-2
or

IEC 61076-2-101

IEC 6116
9-8

ANSI/(NFPA)
T3.5.29 R1-2007

Others

M12-5
Sub-D with

coding

M12-5
with
B-
coding

M12-n
with

X-

coding

Coaxial
(BNC)

7/8-16
UN-2B
THD

Open
style

Termin
al
block

Others

CP 31

9 pin

No

Yes No

No

No No

No

Hybrid

Yes style

NOTE Fg
mixed can

r M12-5 connectors, there are many applications using these connectors that are not compatible
cause damage to the applications.

and when

A.4.4.2
A.4.4.2

Replad

Table

4
.5

ement:

Connecting hardware for wireless installation

Connecting hardware for optical fibre cabling

Table A.7 — Optical fibre connecting hardware

A\.7 provides values based on the template given in IEC'61918:2018, Table 9.

IEC 61754-2

IEC 61754-4

IEC 61754-24

IEC 61754-20

IEC 61754-22

Othdrs

BFOC/2,5

SC

SC-RJ

LC

F-SMA

CP
31

Yes

No

No

No

Others f
POF an
hard cla
silica

or
)
d

NOTH
specif
serieq.

The

IEC 61754 series defines;~the optical fibre connector mechanical
ications for optical fibre connéctors terminated to specific fibre types are standardised in the IEC

interfaces;

perforrhance
51753

Replag

Table

ement:

\.8 provides\values based on the template given in IEC 61918:2018, Table 10.

Table A.8 — Relationship between FOC and fibre types (CP 3/1)

Fibre type

FOC

9..10/125 pm
single mode
silica

50/125 pm
multimode
silica

62,5/125 pm
multimode
silica

980/1 000 um
step index
POF

200/230 pm
step index

hard clad
silica

Others

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

Yes

No

NOTE

The

IEC 61754 series defines the optical fibre connector mechanical
specifications for optical fibre connectors terminated to specific fibre types are standardised in the IEC 60874

series.

interfaces

performance
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A.4.4.2.6 Specific requirements for CPs

Not applicable.

A.4.4.2.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.3 Connections within a channel/permanent link
A.4.4.31 Common description

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

Subclause A.4.4.3.2.3 has replacement:
For CH 3/1 networks with RS 485-IS splices are not allowed.

A.4.4.3.3 Copper cabling connections and splices for CPs not based on Ethernet

Subclduse 4.4.3.3.1 has addition:
Refer fo the manufacturer's data sheet regarding number of allowed connections.

A.4.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernet

Not applicable.

A.4.4.3.5 Optical fibre cabling connections and splices for CPs not based on
Ethernet

Additign:
The maximum channel attenuation is/given in Table A.17.

A.4.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.4 Terminators
A.4.441 Common description
Additign:

For CPF 3/A-networks terminators shall be used. Each end of a network segment shall be
terminated

A.4.4.4.2 Specific 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 61158-2:2014.

For CP 3/1 networks with RS 485-1S the terminators shall be in accordance with 22.2.2.4 of
IEC 61158-2:2014. 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).
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A.4.4.43 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.5 Device location and connection
A.4.4.51 Common description

Addition:

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

A.4.4.1;2 Specific requirements for CPs

Refer fo the manufacturer's data sheet regarding device location and connection,

A.4.4.5.3 Specific requirements for wireless installation

Not applicable.

A.4.4.5.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.1 Coding and labelling
A.4.4.6.1 Common description

Additidn:

For CH 3/1 networks with RS 485-IS the coleur coding of the bus cable for intrinsically safe
circuitg shall be light blue.

A.4.4.1.2 Additional requirements for CPs
A.4.4.6.3 Specific requirements for CPs

Not applicable.

A.4.4.6.4 Specific requirements for generic cabling in accordance with
ISO/IEC11801-3

Not applicable,

A.4.4.7 Earthing and bonding of equipment and devices and shielded cabling
A.4.4.77 Common description

A.4.471.1 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, which means separated conductors 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.
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Where the power distribution system does not comply with the TN-S system and AC current
can be measured on the fieldbus cable shielding the fieldbus network should be built with OF-

cables

(see IEC 61918:2018, Annex E for details).

A properly installed AC 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

o7

N cause

system).

Indicatjorrsof amunsuitable AC power supplty are as fottows:

e Cufrents on the PE conductor.

e Cufrents through cable shields.

e Currents through water pipes and heating pipes.

e Prggressive corrosion at earthing terminals, on lightning conductorsy and water pipe
NOTE [Sporadic events such as switching, short circuits, or atmospheric discharge (lightning strike) cal
current peaks in the system many times higher than the average value.

A.4.4.71.2 Planner tasks

A.4.471.3 Methods for controlling potential differences in the earth system
A.4.4.71.4 Selection of the earthing and bonding system

A.4.4.7.2 Bonding and earthing of enclosures and pathways

A.4.47.21 Equalization 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.4.4.7.2.4 Bonding and earthing

A.4.4.7.3 Earthing methods

A.4.4.7.31 Equipotential

Additign:

With C|P 3/1 networks an equipotential mesh earthing system shall be used.
A.4.4.7.3.2 Star

Replacement:

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 earthing

A.4.47.41 Non-earthing or parallel RC

Not ap

plicable.
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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.

A.4.4. F4-3—Derivatives—of-direct-andparalel RC
A.4.4.7.5 Specific requirements for CPs
Additign:

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

For th¢ 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 finalizing the
earthing concept, the following aspects should be taken into consideration:

e Enguring electromagnetic compatibility (EMC).
o Explosion protection.

e Human safety.

Convenptional field units (for example with a 4.mA to 20 mA interface) which are connected via
two-wife cables with isolating repeaters in the control room process DC signals or low-
frequepcy AC signals. The influence of wire-conducted noise signals with higher frequencies
can bel suppressed by means of approptiate 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 sigpals is
considprably higher — andithe requirements placed on the earthing concept of the gystem
accordngly tougher, i.e\earthing as described before (using predominantly electrostatically
cables) is not sufficienty Where AC signals are being processed, the components and aJso the
interconnection of \elements, like cables, shall be protected against the influence of
electromagnetic<{fields. The protective measures should create a complete encapsjulation
around the sensitive components. The larger the processed signal frequencies in the syjstems,
the greater~the requirement placed on the completeness of this gapless pragtective
encapsgulation. Thus, the shielding and earthing concept has to satisfy these requiremgnts in

c lne Dd O ne C

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 equalization exists between each end of the circuit (that means
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between the hazardous area and safe area) then cable screens and conducting screens at
both ends of the cable and the screens at intermediate points should be connected to earth.

In the process, in the hazardous area according to 6.3 in IEC 60079-14:—, 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:

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
intgrconnections should consider safety aspects, be of sufficient current-loading-capacity
and be designed for high-frequency capability and low impedance.

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

I
Fieldbus 1
isolating 1
I
Autoation repeater I
syptem 1
; =
I
? * | = & = =S =
I
I Field Field Field
! device device device
I
I
I
I
I
I

=C & I
i — , —— Equipotential bonding system

Non-Hazardous area 619 Hazardous area

IEC

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

At leapt, equipatential islands should be created by taking these measures. It shall be
ensurgd that-low-frequency transient currents (50/60 Hz and harmonics) on the shielding,
such as , fon example those which can develop due to potential differences between
"equip )tential islands'
area. V [ 7 equalization
cable havmg a broad Cross- sectlon and Ia|d paraIIeI to the bus cable

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 realized 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 11801-3

A.4.4.8 Storage and transportation of cables
A.4.4.8.1 Common description
A.4.4.8.2 Specific requirements for CPs

Not applicable.

A.4.4.8.3 Specific requirements for generic cabling in accordance with

ISONEC 14904 2
IVVITE=V TTUVIT Y

A.4.4. Routing of cables

A.4.4.91 Common description

A.4.4.9.2 Cable routing of assemblies

A.4.49.3 Detailed requirements for cable routing inside enclosures
A.4.49.4 Cable routing inside buildings

Additign:

For CIP 3/1 networks with RS 485-IS the cables for jntrinsically safe circuits shall b
e from powerlines due to the possibles coupling of energy to these
IEC 60079-14 and national regulations shall apply.

A.4.4.9.5 Cable routing outside and between buildings
Additign:

Balanded cables routed between buildings shall be installed on metal cable racks)
openings shall be avoided in ordépto improve EMC capabilities.

Direct
warnin
equipotential bonding between the buildings (for example galvanized earth strap) s
routed| approximatély- 20 cm above the fieldbus cable. The earth strap is also ug
proteclion against:the effects of a lightning strike. The minimum cross section f{
equipoftential bonding according to IEC 60364-5-54 for steel is 50 mm?2.

uried cables shall be routed in a plastic pipe at least 60 cm below the surface. 4

r{optical fibre cabling should preferably be used between buildings.

e kept
cables.

Mesh

A\ cable

tape shall be~placed above it approximately 20 cm below the surface. The

hall be
ed as
or the

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.
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A.4.4.11 Mechanical protection of cabling components
A4.4111 Common description
A.4.4.11.2 Specific requirements for CPs

Not applicable.

A.4.411.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.12 Installation in special areas

A.4.412.1 Common description
A.4.4.12.2 Specific requirements for CPs
Not applicable.

A.4.412.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A45 Cabling planning documentation

A.4.5.1 Common description

A.4.5.% Cabling planning documentation for CPs
A.4.5.3 Network certification documentation

A.4.5.4 Cabling planning documentation for generic cabling in accordance with
ISO/IEC 11801-3

A.4.6 Verification of cabling planning specification
A.5 [Installation implementation

A.5.1 General requirements

A.5.1.1 Common description
A.5.1.2 Installation of CPs
Additidn:

For CH 31 networks with RS 485-IS the IEC 60079-14 shall apply in addition.

A.5.1.3 Installation of generic cabling in industrial premises
A.5.2 Cable installation
A.5.21 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 61918:2018, Table 18.
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Table A.9 — Parameters for balanced cables

Characteristic Value

Minimum bending radius, single bending (mm) 30to 752

Bending radius, multiple bending (mm) 60 to 150 2
Mechanical | Pull forces (N) 80to 1502
force )

Permanent tensile forces (N) 80 to 100 2

Maximum lateral forces (N/cm) @

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

a

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

Table A.10 provides values based on the template given in IEC 61918:2018, Table 19.

Table A.10 — Parameters for silica optical fibre cables

Characteristic Value

Minimum bending radius, single bending (mm) 50 to 200

Bending radius, multiple bending (mm) 50 to 200 2
Mechanical Pull forces (N) 500 to 800 @
force Permanent tensile forces (N) 500 to 800 @

Maximum lateral forces (N/cm) 300 to 500

Temperature range during installation (°C) -5to +50 2
a8 Depending on cable type; see manufacturer's data sheet.

Replagement:
Table A.11 provides values based-on the template given in IEC 61918:2018, Table 20.

Table<A:1 — Parameters for POF optical fibre cables

Characteristic CP 3/1 (PROFIBUS)
Minimum bending radius, single bending (mm) 30to 100 2
Bending radius, multiple bending (mm) 50 to 150
Mechanical | Pull forces (N) 50 to 100
force Permanent tensile forces (N) Not allowed
Maximum lateral forces (N/cm) 35 to 100
Temperature range during installation (°C) 0to502
2 Depending on cable type; see manufacturer's data sheet.

Table A.12 provides values based on the template given in IEC 61918:2018, Table 21.
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Table A.12 — Parameters for hard clad silica optical fibre cables

A.5.2.7
A.5.2.7
Modific
Applie
A.5.2.7

A.5.2.3

Not ap

A.5.2.4

Not ap

A.5.2.5

A.5.3
A.5.3.1
Additio

Becau
circuity
conneq

Characteristic CP 3/1 (PROFIBUS)
Minimum bending radius, single bending (mm) 75 to 200 2
Bending radius, multiple bending (mm) 75 to 200
Mechanical Pull forces (N) 100 to 800 2
force Permanent tensile forces (N) <1002
Maximum lateral forces (N/cm) <75 to 300
Temperature range during installation (°C) -5to +50 2
2 —Pependingonrcabletype—see-mantfacturersdate—sheet:

Installation and routing
A Common description
ation:
5 with respect to the condensed MICE table according to A'4.)2.3.1 of this docums
.2 Separation of circuits

Specific requirements for CPs
plicable.
| Specific requirements for wireless installation
plicable.

Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

Connector installation

Common description
n:
e no_mechanical coding exists between intrinsically safe and non-intrinsical

, the 'manufacturer shall label his components appropriately in order to ¢
tion,mistakes.

nt.

y safe
revent

All left open connections (for example male connectors open wire ends) shall be protected
against unattended connections to other circuits or earth by using appropriate insulation caps

or simi

lar protection techniques.

A.5.3.2 Shielded connectors

A.5.3.3 Unshielded connectors

Not ap

plicable.

A.5.3.4 Specific requirements for CPs

Addition:
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A.5.3.4.1 Sub-D connectors

CP 3/1 networks use 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 cor
shall bp used. This applies particularly to the use of insulation displacefment technology
Sub-Diconnectors shall be used to ensure a conducting of the shield with the conne
some grooves. Pin assignment shall be as shown in Figure A.25\Table A.13, and Table

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

Table
networ

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

A.13 shows the pin assignment of a 9 pin Sub-D connector when used within
ks and RS 485.

Table A13 — Use of 9 pin Sub-D connector pins (RS 485)

nector

ctor by
\.14.

CP 3/1

Pin Signal Description Specification
Cable | Device

1 (Shield) Shield or potential equalization Not recommended

2 M24 | Earth of 24 V power supply Optional ®

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

4 CNTR-P Control of repeater direction Optional °

5 DGND Data ground (reference Mandatory
voltage to VP)

6 VP @ Power supply +5 V (e.g. for Mandatory
bus termination)

7 P24 +24 V power supply Optional °

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

9 CNTR-N Control of repeater direction Optional ®

2 Minimum current capability is 10 mA.

b

These signals are expected to be provided by the device if converters from RS 485 to
fibre optic transmission are supported.

Table A.14 shows pin assignment of a 9 pin Sub-D connector when used within CP 3/1
networks and RS 485-1S.
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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
bus termination
minus
[o) ISF Illllillbibdlly S>dlie Vidndatory
bus termination
plus
7 NC Not connected -
8 RxD/TxD-N Receive/transmit data; line A (green) Mandatory
9 NC Not connected -
Use of the signals ISM and ISP only with an external termination/Without the
termination resistor circuit switched on a voltage of 3,3V + 5% shalkbe provided
(ISP — ISM).

A.5.3.4.2 M12-5 B-coding connectors

The 5-pin M12 connector is used for CP 3/1 networks ) where extreme industrial enviromments
exist.

Only shielded connectors are permitted. The connectors feature a mechanical key (B-cqding).

Pin asgsignment is as shown in Figure A.3¢Figure A.4, Table A.15, and Table A.16.

Threaded joint
(shield)

View direction A

IEC

Figure A.3 — 5-pin M12 female socket
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Table

and R$ 485.

Table

and R$ 485-1S,

A
[ | —
Threaded joint (shield)
3 IEC

Figure A.4 — 5-pin M12 male plug for CP 3/1

A.15 shows pin assignment of an M12 connector when used within CP 3/1 nsg

Table A.15 — Use of M12 connector pins (RS 485)

Pin Signal Description
Cable Device

1 VP Power supply +5 V (e.g. for bus termination)
2 RxD/TxD-N | Receive/transmit data; line A (green)
3 DGND Data ground (reference voltage to VP)
4 RxD/TxD-P | Regeive/transmit data; line B (red)
5 (Shield) Connection to shield not recommended
Screwed | Shield Shielding | Housing/shield
(gland)

A.16 shows-pin assignment of an M12 connector when used within CP 3/1 nsg

tworks

tworks
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Table A.16 — Use of M12 connector pins (RS 485-IS)

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 2@
4 RxD/TxD-P Receive/transmit data; line B (red)
:) (SillUi\j) CUIIIIUb‘liUII i.U Diliﬁiu‘ IIU;. IUL:UIIIIIIEIIL:EL:
Screwed Shield Shielding Housing/shield
(gland)

a8 With external termination only. Without the termination resistor circuit
switched on a voltage of 3,3 V + 5% shall be provided (ISP — ISM).

A.5.3.4 Specific requirements for wireless installation

Not applicable.

A.5.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3:—

A.5.4 Terminator installation

A.5.4.1 Common description
A.5.4.7 Specific requirements for CPs
Additign:

Both ends of a network shall be.terminated with a terminator according to IEC 61158-2:

Different devices include a terminator and the option to activate the terminator or no
shall be taken that only términators at the segment ends are activated.

A.5.5 Device installation
A.5.5.1 Common description

A.5.5.7 Specific requirements for CPs

P014.

. Care

Not appficabte:
A.5.6 Coding and labelling
A.5.6.1 Common description

A.5.6.2 Specific requirements for CPs

Not applicable.
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A.5.7 Earthing and bonding of equipment and device and shielded cabling

A.5.7.1 Common description
A.5.7.2 Bonding and earthing of enclosures and pathways
A5.7.21 Equalization and earthing conductor sizing and length

A.5.7.2.2 Bonding straps and sizing
A.5.7.2.3 Surface preparation and methods
A.5.7.3 Earthing methods

A.5.7.31 Equipotential
Additign:

Cable ghields shall be connected to earth at both ends of the cable.

A.5.7.3.2 Star

Additign:
A star/multi-star earthed bonding system should not be used-for CP 3/1 networks.

A.5.7.3.3 Earthing of equipment (devices)
A.5.7.3.3.1 Non-earthed or parallel RC termination

Not applicable.

A.5.7.3.3.2 Direct

A.5.7.3.3.3 Installing copper/bus bars
A.5.7.4 Shield earthing methods
A.5.7.41 General

A.5.7.4.2 Parallel.RC

Not applicable,

A.5.7.4.3

A.5.7.44—Derivativesof-directandparatet RE

Direct

Not applicable.

A.5.7.5

Specific requirements for CPs

Not applicable.
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A.5.7.6 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

A.5.8 As-implemented cabling documentation

A.6 Installation verification and installation acceptance test

A.6.1 General

Addition:
Verificatton—o-GR3Hnetworks—is—possibleand—validoenlywith-retwork—devicesconne
the fie|dbus, as these devices and proper termination of network segments explicithy

the electrical characteristic of the whole fieldbus network.

Theref

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

The cdmmissioning process is divided into eight steps.

e Stgp 1: Visual inspection.

e Step 2: Acceptance measurements.

e Stdp 3: System configuration.

e Stegp 4: Verify the address setting of CP 3/1 devices¢

e Stap 5: Commission masters and slaves.

e Stgp 6: Test signal inputs.

e Stdp 7: Test signal outputs.

e Stegp 8: Create acceptance checklist.

A.6.2

Installation verification

A.6.2.1 General

A.6.2.7 Verification according to cabling planning documentation

A.6.2.3 Verification of earthing and bonding

A.6.2.3.1 Genetral

A.6.2.3.2 Specific requirements for earthing and bonding
A.6.2.4 Verification of shield earthing
Additior:

cted to
impact

Verify that shielding always is connected to earth at both ends of the cables. Single point
shield termination shall be avoided.

Verify that shield currents are less than 0,1 A. Currents higher than approximately 0,1 A
indicate problems in the electrical installation (that means the power distribution system does
not comply with the TN-S rules).
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A.6.2.5 Verification of cabling system

A.6.2.6 Cable selection verification

A.6.2.6.1 Common description

A.6.2.6.2 Specific requirements for CPs

Addition:

Verify that all cables are marked by the manufacturer for use within CP 3/1 networks.

Otherwise check with the planner wheiher the cable parametiers meet the transh
requirgments of the CP.

A.6.2.6.3 Specific requirements for wireless installation

Not applicable.

A.6.2.7 Connector verification

A.6.2.7.1 Common description

A.6.2.7.2 Specific requirements for CPs

Additign:

Verify that all connectors are classified by the manufacturer for use within CP 3/1 nsg
(see dgeclarations in the data sheets as provided from the manufacturer and/or marks
connegtor).

A.6.2.7.3 Specific requirements forwireless installation

Not applicable.

A.6.2. Connection verification

A.6.2.8.1 Common.description

A.6.2.8§.2 Number-of connections and connectors

A.6.2.8.3 Wire mapping

A.6.2. Terminator verification

A.6.2.

hission

tworks
on the

cription

A.6.2.9.2 Specific requirements for CPs

Not ap

plicable.
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A.6.2.10 Coding and labelling verification

A.6.2.10.1 Common description

A.6.2.10.2 Specific coding and labelling verification requirements
A.6.2.11 Verification report

A.6.3 Installation acceptance test

A.6.3.1 General

A.6.3.2 Acceptance test of Ethernet-based cabling

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 GPs
Additign:

Based| on Annex N of IEC 61918:2018, the following information details the valldation
measufements.

a) Defermining 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 tempe¢rature
dependent. Cable resistance is normally\specified in Q per km at a given temperature.

A typigal value for CP 3/1 with, R§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 resjplution
examples. However, this valuecan deviate for special cable types, for example highly flexible
cables| Cable resistance«typically increases with temperature by 0,39 % per degree (elsius.
The cdble resistance values from the cable manufacturer’s data sheets shall be used for real
verificgtions.

b) Testing the GP-3/1 cable and the bus connectors

The following 4 test circuits are necessary to perform the measurements. The pin and| signal
descriptions-refer to Table A.13 to Table A.16

1) Test circuit A:

Figure A.5 shows a short circuit between data line B (pin 3) and the shielding at the remote
connector. Resistance meter between data line B (pin 3) and the shielding at the local
connector. Measurement of the loop resistance of data line B and shield.
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Connection 3 Equivalent circuit diagram
between pin 3 | —
and shield Shield Possible
. interruption
Line B (red) /)
g f—eo—

w o

Sub-D9 connectors

/@v ! Possible
3 1 short circuit
Shield ~ E hh
. Shield Possible
Resistance int fi
meter () interruption

Fjgure A.5 — Test circuit A — Resistance measurement of data line B and'shield
2) |Test circuit B:

Figure|A.6 shows a short circuit between data line A (pin 8) and the shielding at the remote
connegtor. Resistance meter between data line A (pin 8) and thg 'shielding at th¢ local
connegtor. Measurement of the loop resistance of data line A and shield.

Connection :8 Equivalent circuit diagram
between pin 8 I -
and shield Shield Possible
. interruption
Line A (green) hih
© T 1
Sub-D9 connectors 8 : 8
/@’ ! Possible
8 1 short circuit
Shield _ i /7
. Shield Possible
Resistance interruption
meter (Q) P

IEC

Flgure A.6 — Test circuit'B — Resistance measurement of data line A and shield
3) |Test circuit C:

Figure|A.7 shows aishort circuit between data line B (pin 3) and the shielding at the remote
connegtor. Resistance meter between data line A (pin 8) and the shielding at the¢ local
connegtor. Measurement of possible short circuits or possible cross wiring of the data lipes.

174

Conmection 3 Emmi’t_d‘iagralll
between pin 3 —
and shield ;
sl Possible
Line A (green) cross wiring
Sub-D9 connectors 8 | ’:Ixi:_
/@v Line B (red) possible 3
8 short circuit
Shield _ _
Shield
Resistance
meter (Q) EC

Figure A.7 — Test circuit C — Resistance measurement of data line A,
data line B, and shield
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4) Test circuit D:

Figure A.8 shows no connection between data line B (pin 3) and data line A (pin 8) at the
remote connector. Resistance meter between data line B (pin 3) and data line A (pin 8) at the
local connector. Measurement of several possible termination resistor networks.

No connection 3 Equivalent circuit diagram
between pin 3
and pin8 8

_ Line A(green) _
Sub-D9 connectors T : ;
I Several

@’ termination

w ¢

3
8 ! ! networks
8 . 8
o— °
Resistance Line B (red)
meter (Q)

IEC
Figure A.8 — Test circuit D — Resistance measurement between data line A and B

If the ipstallation does not have a 9-pin Sub-D plug connector at“the beginning and the|end of
the segment, measurements can be performed directly on the)cable, see Figure A.9.

No connectors
Connection between
dataline B andshield

Resistance

meter (Q) EC

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

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

c) Mepsurement 1

The dipgram in Fjigure 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 thexresistance 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 fs best
determingd by a measurement of a known cable length.



https://iecnorm.com/api/?name=86344451d8c31c9888c52c24a36cbdb7

IEC 61784-5-3:2018 © IEC 2018

120

100

80

41 -

60

40

Resistance (Q)

20

0 200

Figure|A.11 shows a measurement action and reasoning plan to be followed for measu
1. The| value x represents the forward and reverse resistance for the respective test

Thus,

400 600 800
Cable length (m)

1000

Figure A.10 — Loop core resistance (cable type A)

Test circuit A
Measured valueR
x = calculatedvalue

R=xQ R<xQ R = infinite
Data line B and Short circuit between Shleldlng or data line B
Shielding OK data line B and interrupted

shielding l

Test circuit B ‘
R = infinite R<xQ R=x0

Short circuit Shielding OK

between data line Data line A OK

A-erd-shicle—Deatelire B-interrupted

Test circuit C

T

R = infinite R=xQ

Data line A or B Data lines A and B
or shielding reversed
interrupted

1200

IEC

he resistance of a data line (forward) and the resistance of the shielding (revers
the cable in use shall be added. The resistances depend on the cable length.

rement
circuit.
e) for

IEC

Figure A.11 — Action and resolution tree for measurement 1 (RS 485 and RS 485-IS)

d) Measurement 2
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Figure A.12 is showing a measurement action and reasoning plan to be followed for
measurement 2. In this case measurement starts with test circuit B followed by test circuit A.
The reasoning is inverted in respect to the data lines A and B.

Test circuit B
Measured value R
x = calculated value

SN T

R=xQ R<xQ R = infinite
Data line A and Short circuit between .Shielding or data line A
shielding ok data line A and interrupted

shielding

A\ 4

Test circuit A ‘

0 |

R = infinite R<xQ R=xQ
Short circuit between Shielding OK
v data line B and Data line B OK

shielding Data line A interrupted
‘ Test circuit C ‘

| T

R = infinite R=xQ
Data line A or B or Data lines A and B
shielding interrupted reversed

IEC

Figlire A.12 — Action and resolution tree for measurement 2 (RS 485 and RS 485-IS)
e) Mepsurement 3

This test reveals whether additional terminators are switched on within the CP 3/1 cable
segmept. Figure A.13 is showing the corresponding measurement action and reasoning|plan.

Start
Switch variant D
Measured value R

o R>220 Q

R= infinite R<2200 One termination resistor

No termination Multiple connected. The following formula
resistors inserted termination can be used to calculate the

resistors inserted approximate position (in m) of
the terminator:
Distance = (R-220) / Rg
with Rg = 0,11 O/m
IEC

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 switched on.

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 485-1S = 196 Q to 204 Q) due to specified tolerances of £2 %.
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f) Measurements for CP 3/1 networks (RS 485) with 5-pin M12 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 (pins2 and 4) according
to Table A.15 or Table A.16.

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 non-Ethernet-based CPs

Additign:

Table |A.17 provides information on the maximum attenuation for various PRQFEIBUS fibre
types.

Table A.17 — Maximum fibre channel attenuation for CP 3/1 (RROFIBUS)

Singlemode Multimode Hard clad silica Plastic optical fipre
fibre optic fibre optic fibre
Standard Increased
Typical yvavelength 1320 nm 850 nm 660 nm 660 nm 660 nnj
Maximuin fibre channel 5 dB 6 dB 3 dB 6 dB 11 dB
attenuatjon
A.6.3.3.3 Specific requirements for genericicabling in accordance with

ISO/IEC 11801-3
A.6.3.4 Specific requirements for wiréless installation

Not applicable.
A.6.3.5 Acceptance test report
A.7 |Installation administration

Subclause 7.8 is not applicable.

A.8 |Installation maintenance and installation troubleshooting

Subcla‘use 8.4 has addition:

In cases of fieldbus network trouble the checklist according to Annex G of IEC 61918:2018
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 dependent and therefore out of the scope
of this document. Related information for further troubleshooting is available on the CPF 3
User Organisation web-site at <www.profibus.com>.
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Annex B
(normative)

CP 3/2 (PROFIBUS) specific installation profile

B.1 Installation profile scope

This annex 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
Additign:
IEC 60079-0:2011, Explosive atmospheres — Part 0: Equipment — General réquirements

IEC 60079-11:2011, Explosive atmospheres — Part 11: Equipment protection by imtrinsic

safety [i

IEC 60079-27:2008, Explosive atmospheres — Part 27: Fjeldbus intrinsically safe concept
(FISCQ®)

IEC 61|000-4-2:2008, Electromagnetic compatibility™> (EMC) - Part 4-2: Testing and
measufrement techniques — Electrostatic discharge.mmunity test

—

EN 50020, Electrical apparatus for potentially‘explosive atmospheres — Intrinsic safety

ANSI [TIA/EIA-485-A, Electrical Charatteristics of Generators and Receivers for {se in
Balanged Digital Multipoint Systems

B.3 |Installation profile terms, definitions, and abbreviated terms

B.3.1 Terms and definitions

Additign:

B.3.1.87

bus pgwering
type of power supply whereby field devices obtain their required auxiliary power yia the
fieldbus_cdmmunication lines

B.3.1.88

common mode rejection ratio

CMRR

measure for the deviation from an ideal electrical symmetry of a device symmetrically built to
its environment

B.3.1.89

fault disconnect electronic

FDE

equipment used to limit the current consumed by a field device during a malfunction

Note 1 to entry: This unit can be a part of the field device, or it can be connected in front of it.
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B.3.1.90

FISCO

model

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

B.3.1.91
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.3.1.92

intrins

ically safe circuit

electric—circuit-inwhich Qparl(c or-thermal effects cannot occur under Qpnhifind test conditions
(for expample EN 50020) neither during normal operation (that means opening and_€lesing of
the cirguit) nor during a malfunction (that means short circuit or earthing error) sehich could
cause |gnition in a potentially explosive area

Note 1 {o entry: Opening or short circuiting of intrinsically safe electric circuits only cause low-energy, non-
ignitablg sparks.

B.3.1.93

MancHhester encoding

binary| encoding method enabling receivers of serial communications to unambiduously
determine the start, end, or middle of each bit without (reférence to an external clock
(synchfonous)

B.3.1.94

medium attachement unit

MAU

part of|a fieldbus node providing the connection'4o the fieldbus cable

Note 1 tp entry: Within IEC 61158-2:2014 this unit~primarily consists of a sending amplifier (that meang current
modulatpr), receiving filter, receiving comparator-and impedance converter for bus power extraction.

Note 2 tp entry: This note applies to the Frénch language only.

B.3.2 Abbreviated terms

Additign:

CMRR Common'mode rejection ratio

EEx ia IIC Marking\of intrinsically safe components according to IEC 60079-0

EEx ib I|C/IIB Marking of intrinsically safe components according to IEC 60079-0

FDE Fault disconnect electronic

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

MAU ?V‘;UL“UIII dttdb;lclllcllt Ull;t

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

Not ap

plicable.
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B.4 Installation planning

B.4.1 General

Subclause B.4.1.1 has 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 a converter/adapter as mentioned
61918:2018, 4.1.2.

in IEC

Interconnection among CP 3/1 and CP 3/2 networks can be accomplished by using a

L (] Ll - Nl L .llL - e
converterfadapteroffermgafretdbusmterface

1) [for CP 3/1 fieldbus networks and a fieldbus interface,
2) |for CP 3/2 fieldbus networks.

Additidn:

CP 3/2 is specified in IEC 61784-1. CP 3/2 is not usable for a direct.physical conned
the A(Q because it’s a non-Ethernet-based fieldbus. CP 3/1 networks-only can be conne
the gemeric cabling via converter/adapter as mentioned in IEC 61948:2018, 4.1.2.

CP 3/2is a subsystem of the Ethernet-based automation jsland; see potentially explosiy
within Figure B.1.

One of the primary characteristics of CP 3/2 fieldbus networks is that it is easy
integrdted into systems using devices with different physical layers, as RS 485 or fibr
according to IEC 61784-1 CP 3/1. This means that the entire CP 3/1 infrastructu
exampl|e gateways to other networks, engineering consoles, and display and operator
compopents) can be utilized.

CP 3/2 networks are linked to the eomponents close to the process by either an intq
CP 3/2 network interface with a physical layer according to IEC 61158-2:2014, Clause]
via a CP 3/2 to CP 3/1 signal-coupler. This adapts the interface of the components ¢
the prdcess to the transmission’technology used by the CP 3/1 field devices. The comb|
of signgl coupler, power supply and fieldbus terminator is called a segment coupler.

NOTE Fieldbus terminator_can possibly be switched off.

tion to
cted to

€ area

to be
e optic
re (for
control

grated
11, or
ose to
ination
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WAN
OS
PROFIBUS / PROFINET / industrial Ethernet

AS
BR
GW,
I— - o o o o e e - - - -—
SiK SiK I
I CP 3/2MBP-IS CP 3/2 MBP-IS| CP3/1 RS 485 CP3/1 RS 485 .
I I PU
PROFIBUS ¥

PROFIBUS PROFIBUS 1
1 MBP sl PROFIEUS RS485 |

Example : E')fample N RS485 ) Example:

- Transmitters N - Ar i I
I -Control devices process /0 - Decentralized - Electric power

- Analysisinstc - Mux process 1/0 distribution
I With profile With/without - Mux With profile I PU

definition profile definition Without definition
I profile definition I
I Potentially explosive Area I Fieldbus
I Safe Area I (e.g., CP3l1FO)
I Decentralized process /0 I
h N I N S S S S S S S - - - J

EC: Engineering Console
GW: Gateway

OS: Operation Station
BR : Bridge

AS: Automation Station
PU : Package Unit

SiK: Signal Coupler EC

Figure B.1 — Connection of CP 3/1 networks

B.4.2 Planning requirements
B.4.2.1 Safety

B.4.2.1.1 General

Additign:

Three [parties (share responsibility for a fieldbus installation. The testing authority,| which
tested [and certified the individual components of the system, is responsible for ensuring that
the design 'of the devices meets the applicable standards.

The manufacturer of the individual devices is responsible for ensuring that each individual unit
manufactured corresponds to the documentation, which was available to the certifying
authority, and that final inspection and quality assurance are performed correctly.

The user also bears a significant share of the total responsibility; the user installs the fieldbus
system or gives the order to install it, and then puts it into operation. The user is responsible
for ensuring that installation regulations (for example IEC 60079-14) are complied with. The
special requirements and notes, concerning installation, operation and maintenance shall be
met.

NOTE This can be included in the test certifications or in the instruction manuals.

In addition, maintenance work and system modifications shall be carried out in accordance
with the applicable standards and regulations.
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When the fieldbus intrinsically safe concept (FISCO) model is applied to a fieldbus installation
the system is characterised by a small set of well-known parameters. This permits the user to
connect devices of different manufacturers to one intrinsically safe fieldbus system without
having to obtain special system certification.

In addition to functional considerations concerning the combination of different fieldbus
devices and components, safety and reliable protection against explosion shall also be
considered. Since both of these points are often linked together, a systematic analysis is
required.

Extensive studies have shown that, under the parameter ranges examined, the probability of
ignitior is not increased h\]/ connection of cables with distributed inductivitie and
capacifances and line terminations on a power supply. The length of the main fieldbug cable
(trunk fable) can thus be selected almost without regard to safety restrictions. This*dqes not
mean |that environmental conditions resulting from the functional structures cpan be
disregarded. They shall indeed be considered.

The mlaximum number of fieldbus stations that can be connected (inchiding the CP|3/1 to
CP 3/2 coupler and, if present, handheld terminal) depends on two fagtors:

a) the|lbus power supply characteristics (that means U/l characteristics), and
b) the|basic current requested by every station.

If one [field device consumes more than a basic current{ef 10 mA (for example 20 mA), this
reducels the number of devices which can be connected

The mjnimum current to be delivered by the power supply shall be calculated. This gan be
easily derived by adding the basic currents forcthe field devices (plus those of the ha’Fdheld
termingl and the coupler, if present) and the ‘threshold current for the fault disconpection
electronic (FDE) and for the modulation.

Optimigation of the system (that means longest possible line lengths and increased number of
devicep which can be connected), depends on selecting the correct power supply and the
approgriate type of cable.

In indiyidual situations, the.planner or user for a specific fieldbus configuration shall callculate
valid garameters and limit*values. Subclause B.4.4.1.1 specifies a suggested procedure to
make this analysis easier.

The last step is_€oncerned exclusively with safety.

Field devices, coupler for the fieldbus master and line terminations shall be checled for
conforllnance to safety regulations.

Permissible maximum input values for field devices, couplers and line terminations shall be
checked to determine whether they are equal to or greater than the maximum output safety
values of the bus power supply.
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B.4.2.1.2 Electrical safety

B.4.2.1.3 Functional safety

B.4.2.1.4 Intrinsic safety

Addition:

B.4.2.1.4.1 Planning intrinsic safety systems

CP 3/2 networks can be used outside hazardous areas and in potentially explosive areas with
rinsic safety type of protectron (MBP-IS). Plannrng of the non- |ntr|nS|caIIy safe and

the int

nected
5. The
within
red by

intrinsiea ystems—foHows—the—same—open—conecept—eld—devices—ean—-be—eor
together to create different topologles and be completely powered by the f|eIdbu
devices can be manipulated and connected or disconnected during running opetation
potentially explosive areas. Devices with higher power requirements can also_be powe
separate local power sources that mean local powering.

NOTE 1| Bus powering can or be used in parallel or not.

The "il' intrinsically safe type of protection is advantageous for(electrical apparatys and
electri¢ circuits which require low current due to their design.

This offfers a number of advantages:

e Me
ene

e De

NOT

of p

e Intfinsic safety is the only type of protection which also includes the cables outs

de

Bsurements or calibrations are possible in potentially explosive areas while a dd
rgized.

elopment and manufacturing of intrinsicallysafe devices is economical.

E 2 Added expense over the standard model,6f*a device is low in comparison to the cost of oth
fotection.

ices in the explosion protection.

The lin
relativ

passive devices, creates certain restrictions. The characteristics of connection lines sh
be conjsidered here. Given\today’s technology, it is easy to evaluate intrinsically safe s

that u
fieldbu

B.4.2.1

Figure
consur

hited electrical power, which intrinsically safe electric circuits can transmit, 3
ly complex rules and general conditions which apply to the connection of acti

ually consist of on|y one active and one passive device. However, an intrinsical
5 is harder to evaluate since a large number of devices are connected together.

4.2 Architecture

B.2" shows a typical fieldbus architecture. The field devices with low
nption (for example pressure or temperature transmitters) are powered by a ty

fieldbuls-

vice is

er types

de the

nd the
ve and
all also
ystems
ly safe

power
o-wire

Drs are

located in the fleld area whlle the plant- roor mon|tor|ng unit or components and the signal
coupler connecting them to the fieldbus are located in the control room or are to be explosion
protected. Intrinsic safety shall be ensured by suitable construction of all devices connected
to the fieldbus even when they are not installed in the field.
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Field

4

Type
conneq
reduce
operat
The in
the au

SiC Exi
AS (Exi)
PS GEGRG
(Exi)
AS: Automation System Exi: Intrinsically safe

SiC: Signal coupler

PS:

Power supply

Field device
Line terminator

Figure B.2 — Typical fieldbus architecture

IEC

and type 3 of IEC 61158-2:2014 state that a maximum~of-32 field devices

ted to the fieldbus. However, under certain conditions{ this number may have

d. Some applications use field devices (for example\transmitters) that can
bd on the power available from the fieldbus. Another source of power can be use
rinsically safe fieldbus then transfers the data while separate electric circuits
iliary power to the transmitters (see Figure B.3);

Control Room

Field

can be
to be
not be
d here.

supply

SiC Exi
AS (Ex i) Iﬂ
PS
(Exi) T
/ Example: Exd
| 230V

AS: Automation System Exi: Intrinsically safe
SiC: Signal coupler F: Field device
PS: Power supply device T: Terminating resistors

IEC

Figure B.3 — Fieldbus with stations supplied by auxiliary power sources

B.4.2.1.4.3

FISCO model

The FISCO model, specified in IEC 60079-27, provides the capability of implementing an "i"
fieldbus for use in potentially explosive areas. The main characteristic of this model is that
only one active device (typically the bus power supply) is connected to the fieldbus. The other
devices are passive with regard to their ability to supply power to the line. In case of
malfunctions which shall always be kept in mind (fault conditions), there is only one device
that can supply power on the fieldbus line. This maximizes the number of devices, which can
be connected. Since only the bus power supply can provide power on the line, only this one
device needs to be equipped with a current and voltage limiter safety circuit. Table B.1 and
Table B.2 show the limits of the parameter areas for use of the FISCO model for EEx ib
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IIC/1IB or EEx ia IIC. These areas are based on the results of previous studies and reasonable
extrapolations. Within certain limits, the characteristics of the bus cables do not affect intrinsic

safety.

NOTE It is interesting to note that the limit values usually given for maximum permissible external inductance L,
and capacitance C, are not listed for the supply current circuit of the bus power supply. If these values had been
included, it would create the impression that L, and C, are presenting the intrinsically safe circuit as unprotected
inductance and capacitance, which is not the case for the FISCO model.

In addition, the following requirements apply.

e Intrinsic safety category 'ib' or 'ia' shall be in accordance with EN 50020.

relation to intrinsic safety.

o Different types of lines can be used.

e Theé main fieldbus line shall be connected to earth at bothyends.

e The¢ power supply is connected to one end of the fieldbus line.

when a

act as

ded in

Table B.1 — Valid parameter range of the FISCO model for use as EEx ib IIC / I|B
Power qupply characteristics Values
(Output|characteristic curve approaching square form.)
U, (Maxyimum output voltage) 14V to 24V
I, = Shoft-circuit current in accordance with PTBreport W-39
Exampldgs:
at U, =15V (group IIC) up to 128 mA
at U, =15V (group IIB) up to 280 mA

Cable characteristics

Values per km

R' (loop fesistance) =
I
c
C' (if bug circuit is/fleating)

C' (if thg shieldis"connected to a port of the power supply)

15 Qto 150 Q
0,4 mH to 1 mH

80 nF to 200 nF (including an existin
shield)

C' __Jcore + 0,5 C'___/shield

core core

C' o lcore + C' /shield

Cable ldngth

Malues.

Total length <5000 m
Drop cables (each): <30m

Line terminations Values

RC elements with:

R 90 Q to 100 Q
C 0 puF to 2,2 uF

The resistor shall be infallible in the sense of EN 50020.

A line termination is permitted at each end of the main fieldbus line.
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Table B.2 — Valid parameter range of the FISCO model for use as EEx ia lIC

Power supply characteristics Values

(Trapezoidal output characteristic curve)

Ug 14 Vto20V (highest safe value)
U, >2x U,

I, Short-circuit current in accordance with PTB report W-39

Example:

at Ug =15V (group IIC) up to 215 mA

Cable characteristics Values per km

R' (loop peststeneey +5-rto—456

L 0,4 mH to 1 mH

C' 80 nF to 200 nF  (incl. an existing shield)
C' (if fieldbus electric circuit is floating) C'orefcore + 0,5 C' /shield
C' (if thg shield is connected to one pin of the power supply) C'.orelcore + C' o Ishield
Cable I¢dngth Values

Total lerjgth <1000 m

Drop cables (each) <30 m

Line terminations: Values

RC elemlents with:

R 90 O to 100 Q

C 0 uF to 2,2 uF

The resiftor shall be infallible in the sense of EN 50020.

A line tefmination is permitted at each end of the main fi€ldbus line.

B.4.2.1.4.4 Fieldbus model

Figure|B.4 shows an example of a fieldbus model.

The power supply for powering the fieldbus and the fieldbus master for the coupling to
compopents close to theSprocess are usually located in the control room (that means |a non-
potentially explosive area). The power supply contains circuits for reliable limitation of gurrent
and vojtage on the fieldbus.

CP 3/2 shall use)a bit-synchronous transmission protocol and a direct-current-free signgl, see
IEC 61|784-1:2010, 7.3.1.
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It is agsumed for the modulation that each fieldbus station consumes a basic curren
least 10 mA and is usually used to power the deviteY The sending devices generd
commynication signals by modulating £9 mA to the Kasic current (see Figure B.5).

The prlmary-characteristics of the data transmission in accordance with Type 1 and Ty
IEC 61[158-2:2014 are listed below

Control Room i
Field

1
1
]
1
1
1
1 .
1 Exi
1
[}
7 1
O L 4 , ® Line
u 1 terminator
1
/ IB 1 1 1 ]
Bus power supply with line V : V B B B ) =10 mA
_terminator ! Bmin
| Basic current
i
1
1
Fieldbus '
master 1 Hand Field  Field  Field
el device device device
| terminal
1
[}

IEQ

Figure B.4 — Fieldbus model
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Figure B.5 — Current modulation (Manchester Il code)

t of at
te the
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Digital, bit-synchronous data transmission.

Data transmission speed of 31,25 kbit/s.

Manchester encoding.

Preamble with adapted coding.

Fault-proof start and end delimiter.

Sending level of 0,75 Vto 1 V.

Signal transmission over twisted-pair cables (shielded/unshielded).
Remote powering via signal cable possible.

Intrinsically safe operation possible.

Bus and tree topology.
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to 32 stations per line segment.

e Can be expanded with up to 4 repeaters.

B.4.2.1.5 Safety of optical fibre communication systems (OFCS)

Not applicable.

B.4.2.2 Security

B.4.2.3 Environmental considerations and EMC

B.4.2.3.1 Description methodology

Modifidq

See A.

B.4.2.3

Modifiq

See A.

B.4.2.4

B.4.3
B.4.3.1
B.4.3.1
B.4.3.1

Additio

The treg
multi-w
retains

ation:
4.2.3.1.
.2 Use of the described environment to produce a bill of material
ation:
4.2.3.2.
Specific requirements for generic cabling.in accordance with
ISO/IEC 11801-3
Network capabilities
Network topology
A Common description
.2 Basic physical topologies for passive networks
n:
e topology (see Figure B.6) can be compared to classic field installation topolog

ire trunk cable jis replaced by the two-wire fieldbus trunk cable. The juncti
its role as a central connection unit where all field devices are connected in parsa

y. The
n box
llel.
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2:2014.

@ IEC

Automation system
Signal coupler
Power supply

Line terminator
Junction box

Field devices

Figure B.6 — Tree topology,

s topology (see Figure B.7) offers connection points (taps or passive couplers
dbus cable. The cable can be looped through the.individual field devices. Field d

j system structures. The restricting factar, for fieldbus design is the attenuation
nication signal between the fieldbus stations and the signal distortions caused

tration of fieldbus stations along the-fieldbus cable. For more details, see IEC
Control Field
room

(n)
AS e @

PS

IEC

along
evices

50 be connected to the trunk cable via spurs.:The combination of tree topology and bus
topology (see Figure B.8) permits the optimization-of the fieldbus length and the adapta

tion to
of the
by the
51158-

Key

SiC
PS

(1)...(n)

Automation system
Signal coupler
Power supply

Line terminator
Junction box

Field devices

Figure B.7 — Bus topology

Tree topology, bus topology or a combination of both can be used as the fieldbus structure for

the CP

3/2 shown in Figure B.8.
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Control Field
room JB

AS SiC T - @

[
PS \&/
T
IEC
Key
AS Automation system
SiC Signal coupler
PS Power supply
T Line terminator
JB Junction box

(1)...(n)| Field devices
Figure B.8 — Combination of the tree topology and’the bus topology

It shall be taken into account that the limitation of the Spur length for intrinsically safe
installgtions according to FISCO (< 30 m, see Table B0 and Table B.7) is based on|a pure
tree on bus topology. If a combination as shown in_Figure B.8 is used in a hazardouys area
then tHe limit shall be applied to each connection.between a field device and the trunk cable
(via the junction box). As an example, if the cable length between the trunk and the jlinction
box is |20 m, then the cable length between the junction box and any device connected to it
shall npt exceed 10 m. This rule shall also apply to the topology shown in Figure B.9.

3@5

Control Field
room
R+JB
+T
SiC
PNK %80 - T @
R
SG
(Ex ) l -
- -1
IEC
Key
AS Automation system
SiC Signal coupler
PS Power supply
T Line terminator
JB Junction box
R Repeater

(1)...(n) Field devices
Figure B.9 — Fieldbus extension
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The number of field devices that can be used on the fieldbus depends on the supply voltage,
the current consumption of the field devices and the extension of the fieldbus (see B.4.3.2.1).

NOTE To improve availability and dependability, redundant fieldbus segments can be installed. However, this
makes connection of simple fieldbus stations (for example transmitters, actuators, initiators, valves, and so on)
more complicated (for example double lines, double powering, intrinsic safety, and so on).

B.4.3.1.3 Basic physical topologies for active networks

Not applicable.

B.4.3.1.4 Combination of basic topologies

Not applicable.

B.4.3.1.5 Specific requirements for CPs

Additign:
See topology aspects in B.4.3.1.2.

B.4.3.1.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.3.2 Network characteristics
B.4.3.2.1 General

Additign:

Due tq the load in the signal frequency_tange and due to the reflections and distprtions
related to this, the number of stations, which can be connected to one fieldbus segment, shall
be limited to 32. Another restriction that'is usually quite important concerns powering pyia the
signal ponductors.

For infrinsically safe networks, both the maximum supply voltage and the maximum |supply
current are specified within narrow limits. Even for non-intrinsically safe networks, the| power
of the|power device is_fimited. In addition, a large portion of the available power |is lost
becauge of voltage drops on the transmission line. An optimally designed fieldbus network
requirgs the precise calculation of the partial voltage drops between the power supply %nd the
individpal field devices. The supply voltage on the remote-powered field devices shal| be at
least 9| V.

NOTE 1| In most cases, it is sufficient to calculate the required current, select a power supply from Table B.3, and
take the|minimum line length from Table B.4 for the core cross section chosen.

To the extent related to the power balance, the characteristics of a power supply are
completely described by the specification of the supply voltage and of the maximum current,
regardless of whether an intrinsically safe or non-intrinsically safe power supply is involved. It
can be built up as an ideal voltage source followed by a current limitation. Table B.3 lists the
characteristics of power supplies. Other combinations are possible, if they do not violate the
limits.
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Table B.3 — Power supply (operational values)

Type Area of use Supply voltage | Supply current | Maximum power
| EEx ia/ib [IC 13,5V 110 mA 2,52 W

1 EExib IIC 13,5V 110 mA 2,52 W

1 EEx ib IIB 13,5V 250 mA 5,32 W

v Not intrinsically safe |24 V 500 mA 12w

Table B.4 — Line lengths which can be achieved

IEC 61784-5-3:2018 © IEC 2018

Power supply Type | Type Il Type Il Type IV Type IV Type IV
Supply jvoltage v 13,5 13,5 13,5 24 24 24
¥ currept demand mA <110 <110 < 250 <110 <250 < 50D
Maximym loop resistance Q <40 <40 <18 <130 £.60 <30
> Line length for core cross < 500 < 500 < 250 <1700 < 850 <40p
section|¢=0,5 mm?
¥ Line length for core cross m <900 <900 <400 <@900 <1300 < 65D
section|¢=0,8 mm?
¥ Line llength for core cross m <1 000 <1500 <500 <1900 <1900 <1900
section|¢g=1,5 mm?
¥ Line length for core cross m <1000 <1900 <.4.200 <1900 <1900 <1900
section|g=2,5 mm?
The rgquired current (= X current demand)is calculated by the sum of the basic |device
currents of the field devices, the current of\the handheld terminal, the current of the ¢oupler
for the| bus master, the sum of currents;.\6f’any repeaters used and the limiting currenf of the
FDE. The latter can be calculated for every device connected to the fieldbus as the difference
betwegn the maximum current when‘a’fault occurs and the operating current. The devigte with
the highest threshold current is the'determining factor.
The nymber of field devices'that can be connected to a segment is determined by the|device
with the largest fault current (see B.4.4.5.2) and by the sum of the rated operating currents of
all devjces.
NOTE 2| Itis up to_the\User to take into account the fault current (< 9 mA) or not. Leaving out of considerdtion can
be accepted if a short circuit will not lead to a dangerous situation or to economically unwanted consefjuences
(with an|expected probability).
B.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet
Replacement:
Every fieldbus installation shall comply with certain rules (that means the network

configuration rules). The rules in 12.3.3 of |IEC 61158-2:2014 specify the limit values for
attenuation, reflection and distortions in rule 8 and the maximum signal delay in rule 4 that are
permitted in the network. Table B.5 summarizes these values.
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Table B.5 — Limit values for distortion, reflection and signal delay

Attribute Value
Attenuation between any two fieldbus interfaces (at 31,25 kHz) 10,5 dB
Attenuation distortion a(f = 39 kHz) — a(f = 7,8 kHz) , ascending monotonically with 6 dB
Mismatching distortion at any point (7,8 kHz to 39 kHz) 0,2
Maximum propagation delay between any two devices 640 ps

In a non-hazardous area all topologies of B.4.3.1.2 and all cables are permitted within the

framew ;
and restrictions listed in Table B.10 shall be obeyed

Since iIndividual calculation of the above four parameters for all possible connections b
two fiefldbus interfaces to obtain the optimal layout is very time-consuming;-rules hav
specified for a basic topology which, although below the optimum, will ensure that the

limit vdlues will not be exceeded.

A tree fopology was selected as the basic model of a network. This network consists of
cable (that means trunk), a number of stub cables (that means spurs), connection elgments

(that means splices), and two line terminators. The maximum ‘eable length is the sum

lengthsg of the main cable and all spurs.

IEC 61|158-2:2014 requires not exceeding the values listed in Table B.6, Table B.7, ang

B.8.

Although different cable types can be mixed .jn one network segment, this should be a
Determining the maximum cable lengths for such mixed structures is more time-con

and legs accurate than using structures consisting of only one type of cable.

Table B.6 — Recommended maximum cable lengths including spurs

Type of cable Maximum cable length
A 1900 m
B 1200 m
C 400 m
D 200 m

limits

ptween
e been
above

a main

of the

Table

oided.
suming
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Table B.7 — Recommended length of the spurs

Number of stub cables

Length of one stub cable
(Intrinsically safe)

Length of one stub cable
(Not intrinsically safe)

25 to 32 - -

19 to 24 30m 30m
15to 18 30m?@ 60 m
13 to 14 30m?®@ 90 m
1to 12 30m?@ 120 m

Spurs <1 m shall be considered as splices

Preliminary values in accordance with FISCO.

Table B.8 — Maximum length of the splices

Maximum cable length

Maximum length of the splices

>400 m

8m

<400 m

2%

The ne¢twork can be enlarged with repeaters. The above limit values then apply t¢ each
individpal network segment, and only the maximum (signal delay shall be calculated for the
total network.

Compllance with these requirements ensures-dccurate signal transmission. If systems with
remotg-powered fieldbus interfaces are involved, a preparation of a power balance is rgquired
in accqrdance with B.4.4.5.2.

B.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Not applicable.

B.4.3.2.4 Network characteristics for optical fibre cable

Not applicable.

B.4.3.2.5 Specific network characteristics
Additign:
See a pUUtO Uf IIUtV\lUI:\ UhaIGUtUI ;ot;uo ;II 8.4.3.1.

B.4.3.2.6 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

Not applicable.

B.4.4 Selection and use of cabling components
B.4.4.1 Cable selection
B.4.4.1.1 Common description

Addition:
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Generic cabling in accordance with ISO/IEC 11801-3 is not suitable for the cabling of CP 3/2
networks.

CP 3/2 networks only can be connected to the generic cabling via converter/adapter as
specified in [IEC 61918:2018, 4.1.2.

B.4.4.1.2 Copper cables
B.4.4.1.21

Not applicable.

Balanced cables for Ethernet-based CPs

B.4.4.1.2.2

Replagement:

Copper cables for non-Ethernet-based CPs

CP 3/2 MBP according IEC 61784-1 requires that a two-wire cable shall-be used fas the

transmfission medium for the fieldbus. Although the electrical data are)-not specified

these

data inffluence the performance that can be achieved by the fieldbus (that means disftances
which ¢an be covered, number of stations, electromagnetic compatibility). Subclause 13.8.2 in
IEC 61|158-2:2014 is required for fieldbus tests and IEC 61158-2(2014, Annex B (informative)
is recdnmended. Table B.9 distinguishes between four types.af,cables for a temperagure of

25 °C.
Table B.9 — Information relevant to copper cable: fixed cables
Characteristic Type A Type B Type C Type D
(Reference)
Cable déscription Twisted pair, One or more Several twisted | Several non-
shielded twisted pairs, pairs, not twisted pairs,
total shielding shielded not shielded
Nominal|lconductor cross sectional area 078 mm? 0,32 mm? 0,13 mm? 1,25 mm?
(AWG 18) (AWG 22) (AWG 26) (AW({ 16)
(9 1,024 mm) (94 0,644 mm) (40,511 mm) (2 1,291 mm)
Maximum DC resistance (loop) 44 Q/km 112 Q/km 264 Q/km 40 Q/Km
Charactgristic impedance at 31,25 kHz 1000Q+20% |100Q+30% |° °
Maximuim attenuation at,39-kHz 3 dB/km 5 dB/km 8 dB/km 8 dB/km
Maximuimm capacitive/unbalance 2 nF/km 2 nF/km a a
Group dElay distertion (7,9 kHz to 39 kHz) | 1,7 us/km 2 2 :
Surface |covered by shield 90 % a - -
Extent of network including spur cables 1900 m 1200 m 400 m 200 n

2  Not specified.

The reference cable (that means type A) shall be used for the conformance tests.

When new systems are installed, cables that meet the minimum requirements of types A and
B shall be used. When multi-pair cables (that means type B) are used, several fieldbuses
(31,25 kbit/s) can be operated in one cable.

Installation of other electric circuits in the same cable should be avoided. Type C and D
cables should only be used for so called retrofit applications (that means use of already
installed cables) for substantially reduced networks. In such cases the interference
susceptibility of the transmission frequently does not meet the requirements.
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Cables installed in hazardous area shall meet the requirements of the related standards.
Installations based on FISCO are not subject to safety restrictions when the limit values listed
in Table B.10 are complied with. Although operation outside these limit values is not
prohibited in general, each case shall be judged on an individual basis.

Table B.10 — Safety limit values for the fieldbus cable

Indicator EEx ia EEx ib lIC / 1IB
Loop resistance (direct current) 15 Q/km to 150 Q/km 15 Q/km to 150 Q/km
Inductivity per unit length 0,4 mH/km to 1 mH/km 0,4 mH/km to 1 mH/km
Capacitance per unit length 80 nF/km to 200 nF/km @ 80 nF/km to 200 nF/km @
Stub ling length <30m?® <30m?®
Line length <1 km <5 km

For opefational reasons the line length of EEx ib IIC / 1IB shall be limited to 1,9 km.

@ See|[Table B.1 and Table B.2 for definition.

b Preliminary values in accordance with the FISCO model, for tree- and bus topologiés.

When |multi-pair cables are used in potentially explosive ‘areas, the special installation
requirgments stated in IEC 60079-14 shall apply.

B.4.4.1.3 Cables for wireless installation
B.4.4.1.4 Optical fibre cables

Not applicable.

B.4.4.1.5 Special purpose balanced<and optical fibre cables

Not applicable.

B.4.4.1.6 Specific requirements for CPs

Not applicable.

B.4.4.1.7 Specificrequirements for generic cabling in accordance with
ISONAEC 11801-3

B.4.4.7 Connecting hardware selection
B.4.4.2.4 Common description
Modification:

Subclause B.4.2.3.1 applies.

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

Not applicable.

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

Replacement:

Table B.11 provides values based on the template given in IEC 61918:2018, Table 8.
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Table B.11 — Connectors for copper cabling CPs not based on Ethernet

IEC
608°0r7-2 IEC 60:r47-5-2 EN ANSI/(NFPA) Othere
IEC IEC 61076-2-101 122120 T3.5.29 R1-2007
60807-3
M12-5 M12-5 .
! . M12-n Coaxia 7/8-16 .
Sub-D with vath with | M1g | UN-2g | OPen | Terminal | g
) ; X-coding | (BNC) THD y
coding coding
CP 312 | 9pin No No M12-4 with |\ No No No No No
A-coding
NOTE For Ml12-5 connectors, there are many applications using these connectors that are not compatible ang¢ when mixed

can cause da

mage to the applications.

B.4.4.2.4 Connecting hardware for wireless installation

B.4.4.2.5 Connecting hardware for optical fibre cabling

Not applicable.

B.4.4.2.6 Specific requirements for CPs

Not applicable.

B.4.4.2.7 Specific requirements for generic.cabling in accordance with
ISO/IEC 11801-3

B.4.4.3 Connections within a channelipermanent link

B.4.4.3.1 Common description

B.4.4.3.2 Balanced cabling connections and splices for CPs based on Etherne

Not applicable.

B.4.4.3.3
Subclduse 4.4.3.3. Tvhas addition:

Refer fo the manufacturer's data sheet regarding number of allowed connections.

B.4.4.3.4

Optical fibre cabling connections and splices for CPs based on Ethe

Not applicable.

B.4.4.3.5
Ethernet

Not applicable.

Optical fibre cabling connections and splices for CPs not based on

Copper cabling connections and splices for CPs not based on Ethernet

'net
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B.4.4.3.6 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

B.4.4.4 Terminators

B.4.4.4.1 Common description

B.4.4.4.2 Specific requirements for CPs

Addition:

For CP 3/2 networks terminators shall be used.

Line tgrmination shall consist of a series circuit of one capacitor and one resistor‘o
ends o

Allowe

R41000Q+2 %
CH1uF+20%

When

can bel designed as infallible in the sense of EN 50020, a capacitor cannot. If a capacit
results

consid

B.4.4.4.3 Specific requirements for generic cabling in accordance with

B.4.4.1 Device location and connection

B.4.4.%.1 Common description

Additign:

If deviges according to CP 3/2 with MBP-IS are intended to be used in hazardous lo

then the national regulation shall be observed when installing such devices.

When

requirgments of the. FISCO model regarding safe implementation. Only components t
identifi

in acc

segme

param
not be
associ

f the main fieldbus line.

d values:

considering safety of the line terminations, remember that/although a single 1

in a short circuit, the resistor is located directly parallel with the fieldbus. This s
ered when providing for prevention of thermal ignition.

ISO/IEC 11801-3

ed as an intrinsically safe electrical apparatus or as an associated electrical apg

n both

esistor
pr fault
hall be

cations

selecting the individual components, make sure that all components me'Let the

at are
aratus

brdanceswith IEC 60079-11 are allowed to be installed in intrinsically safe f

hts. Toncomply with 12.2.5.1 of IEC 60079-14:— the permitted values of the
pters_ ), 1}, and P| of an intrinsically safe apparatus (for example a field devic
Iess than the certlfled maximum vaIues of the output parameters Up» 10 and P

eldbus

input
) shall
of the

example limitation of the supply power of < 1,2 W) have to be taken into account as well.

Table B.12 lists possible combinations of devices from different system categories.
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Table B.12 — Mixing devices from different categories

Explosion protection of Explosion Explosion protection of the field device
the bus-segment protection of the ) :
power device EEx ia EEx ib
lc 11B 1c/liB lc 11B lc/liB
EEx ia lIC [EEx ia] IIC Yes No Yes No No No
EEx ia IIB [EEx ia] lIB Yes Yes Yes No No No
[EEx ia] IIC Yes Yes Yes No No No
EEx ib IIC [EEx ib] IIC Yes No Yes Yes No Yes
[EExial lIC Yes No Yes Yes No Yes
EEx ib I|B [EEXx ib] IIB (Yes) @ Yes Yes (Yes) @ Yes Ygs
[EEx ib] IIC Yes Yes Yes Yes Yes Y4gs
[EEx ia] IIB (Yes) @ Yes Yes (Yes) @ Yes Ygs
[EEx ia] IIC Yes Yes Yes Yes Yes Y¢gs

a8 Thede combinations are possible in theory but in practice they are irrelevant, because-the field devices may be
certified for group IIC and for group IIB as well (see column IIC/IIB). By any combination it shall be assured
that fhe absolute maximum ratings for the input of the field device fit to the outplt characteristics of th¢ power
devige:

Ul >|Uuo,
I > 10, and

Pl >|PO.

In geng¢ral, several devices from different manufacturers may be connected via one fielgbus.

Conneftion of bus-powered devices andilocal-powered devices on an intrinsically safe
fieldbus is only permitted if the local-powered devices are provided with suitable isolgtion in
accordance with IEC 60079-11.

Although connection of a fieldbus station (that means field device, handheld terminal, and
couplef for the bus master) with its poles reversed does not affect the functionality|of the
other gevices connected ¢o the fieldbus, an incorrectly installed bus station which|is not
equipped with automatie-polarity detection will not be supplied with power or be able tp send
and regeive. Stationswijth automatic polarity detection operate correctly with any allocgtion of
the inplut terminals to the wires.

B.4.4.%.2 Specific requirements for CPs
Additign:;

To ensure compatibility with the 21.11.2 of IEC 61158-2:2014, the electrical characteristics
shown in Table B.13 shall be applied for all fieldbus interfaces.

Table B.13 gives only an overview of the primary requirements. Details are given in CP 3/2 of
IEC 61784-1.

If the device is sensitive to reverse wiring (that means the device will become inoperable if the
terminals are reversed), then, the input terminals of a communication device shall be clearly

marked with "+" and "-". This is not mandatory for devices equipped with automatic polarity
identification.

It is essential to avoid unbalanced capacitance between the two fieldbus terminals and earth
that means the CMRR requirements have to be met. This is particularly important when the
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connection from the connection room to the electronics is made via feed-through cap
with high tolerances. For more details on CMRR, see 21.4.4 of IEC 61158-2:2014.

IEC 61784-5-3:2018 © IEC 2018

acitors

Other EMC requirements of industrial process and laboratory control equipment shall be

adhered to in order to ensure electromagnetic compatibility.

Table B.13 — Electrical characteristics of fieldbus interfaces

Characteristics Specification Subclause in
IEC 61158-2:2014
Signal coding Manchester Il 9.2
Start delimiter 1, N+, N-, 1,0, N-, N+, 0?2 9.4
End delimiter 1, N+, N-, N+, N-,1, 0, 1 2@ 9.5
Preamble 1,0,1,0,1,0,1,0 9.6
Data transmission rate 31,25 kbit/s + 0,2 % 1M1
Dutput level (peak — peak) 0,75Vto1V 11.3
aximum difference between + 50 mV 11.3
plos. and neg. transmit amplitude
Elaximum transmit signal +10 % 11.3
istortion (oversvoltage, ringing
n drop)
Transmitter noise 1mV (RMS)P® 11.3
Dutput impedance >3kQ° 11.3
Dperating voltage 9Vto32Vvd 11.3
Common Mode Rejection Ratio >50dB ¢© 11.3
CMRR)
| eakage current f 50 pA
P N+ and N- are non-data symbols in accordance with IEC 61158-2:2014.
P In frequency range of 1 kHz to, 100"°kHz.
In frequency range of 7,8 kHzito 39 kHz.
! Operational voltage range./Can be limited to 9 V to 17,5 V or to 9 V to 24 V for intrinsically §afe
devices. For details see IEC 61158-2:2014.
P Corresponds to af“unbalanced capacitance of 250 pF at 39 kHz.
Only for intrinsic.safety.

A furthler important requirement aims to the system fault tolerance. It shall be avoided
defectivesdevice impairs the operation of the other devices in the system. Appropriate

that a
means

or methods (for example FDE) shall prevent unwanted excessive current consumption i

N case

of fault. The increase of DC current compared with the rated current is called "fault current".
Additionally appropriate means (for example jabber inhibit) shall prevent the device from

unwanted excessive signal transmission.

The requirements can be summarised as follows.

e In case of a single fault the current consumption of a device may exceed the rated current

by not more than 9 mA (fault current <9 mA). Faults of components close to the fi
interface shall not be regarded.

eldbus

e In case of a single fault the input impedance of a device shall not fall short of 1 kQ within
the signal frequency range. Faults of components close to the fieldbus interface shall not

be regarded.

e The device shall contain a self-interrupt capability (jabber inhibit) according to IEC 61158-

2:2014, 12.6.
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The fault current (< 9 mA) shall be described in the data sheet as well as the normal operation
current.

Communication devices, which are used in potentially explosive areas, shall comply with
standards for intrinsically safe apparatus. The device documentation shall contain a statement
specifying that the devices conform to the FISCO model. Other specifications which should
also be given include permissible operating voltage, maximum operating current, maximum
leakage current, maximum current consumed during a malfunction (that means limiting current
of a fault current limiter which may be installed or FDE), and maximum permissible power of
the corresponding power supply. Since the permissible operating voltage can be specified
based on the maximum permissible power of the related power supply, one and the same
communication device can either be operated with a FISCO power supply (output voltage up
to 17,9 V and permissible output power up to 1,8 W) or with a linear barrier (output voltage up
to 24 \f and permissible output power up to 1,2 W).

If the devices are powered locally, the device documentation shall contain @ note on galvanic
isolatign from the fieldbus interface. Table B.14 provides an overview Yof recomnjended
specifications for the data sheets of the primary devices.

Table B.14 - Recommended data sheet specifications for)CP 3/2 devices

Recommended data sheet specifications Non intrinsically | Intrinsicallyj
safe devices safe deviceq
Fleldbus interface in accordance with IEC 61158-2:2014 Yes Yes
Tlpe of explosion protection in accordance with IEC 60079-11 2 | No Yes
Clommunication device in accordance with the FISCO model No Yes
Permissible operating voltage Yes No
Permissible output voltage of the power supply. No Yes
Permissible output current of the power supply No Yes
Maximum permissible output power of‘power supply No Yes
Maximum operating current Yes Yes
Maximum fault current Yes Yes
Permissible ambient temperature Yes Yes
Iqolation class Yes Yes
Hlousing protectionrating Yes Yes
a8l Other supplementary explosion protection types if necessary. Fieldbus electric circuit is always
intrinsically safe.

B.4.4.5-3—Specific tequirements for wirstess instattation
Not applicable.

B.4.4.5.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.6 Coding and labelling
B.4.4.6.1 Common description

Addition:

For CP 3/2 with MBP-IS the colour coding of the bus cable for intrinsically safe circuits shall
be light blue.
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B.4.4.6.2 Additional requirements for CPs
B.4.4.6.3 Specific requirements for CPs
Addition:

The wires of all fieldbus cables shall be clearly marked (for example by colour or with rings).
Cables with intrinsically safe electric circuits shall be identified in accordance with related
standards (for example with light blue jackets).

B.4.4.6.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.7 Earthing and bonding of equipment and devices and shielded cabling
B.4.4.7.1 Common description

B.4.4.7.1.1 Basic requirements

Additign:

An equliipotential common bonding network (CBN) system is provided with installing {he AC
power system according to IEC 60364-1:2005, 312.2.1, TN-S,system.

A properly installed AC 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 indicatéproblems in the electrical installatign (that
means| more than one connection between N<and PE anywhere in the power distifibution
systen).

Indications of an unsuitable AC power supply are as follows.

e Currents on the PE conductor.
e Currents through cable shields.
e Currents through watenpipes and heating pipes.

e Prqggressive corrosion)at earthing terminals, on lightning conductors, and water pipe

U

Additidn:

NOTE 1| Sporadic-events such as switching, short circuits, or atmospheric discharge (lightning strike) cgn cause
current peaks-inithe system many times higher than the average value.

For CH 3/2 with MBP-IS 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 finalizing 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 equipotential bonding system via a sufficiently

low-impedance connection with adequate current loading capacity in order to keep
overvoltages out of connected devices and away from persons.


https://iecnorm.com/api/?name=86344451d8c31c9888c52c24a36cbdb7

IEC 61784-5-3:2018 © IEC 2018 - 69 -

NOTE 2 Conventional field units (for example with a 4 mA to 20 mA interface) which are connected via two-wire
cables with isolating repeaters in the control room process DC signals or low-frequency AC 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, for such devices, a predominantly electrostatically acting cable shield
(earthed on one side) is sufficient. For this reason, the earthing of the cable shield on one side developed to
become the traditional earthing concept in process technology.

In fieldbus systems, the usable frequency for the transmission of the signals is considerably
higher than in conventional field units and the requirements placed on the earthing concept of
the system accordingly tougher. Where AC signals are being processed, the components and
also the interconnection of elements, like cables, shall be protected against the influence of
electromagnetic fields.

nsitive
er the

e EMC

tests performed by the device manufacturers.

intrinsic safety applications. When connecting the shields, a low-impedance connection shall
be proyided — considering the high noise frequencies. This applies fiot only for the confection
of the ¢able shields, but also for the earthing connection of the dévice. Extended wires lsually
do not|meet these requirements.

Shield$ of cables shall be connected with the terminal locations in the)devices inten}ed for

For thg shielding and earthing measures to have their optimum effect, the devices and shields
shall be earthed more than once (see Figure B.10). Actording to 12.2.2.3 in IEC 60079+14:—,
this method, which is optimal for electromagnetic.cémpatibility and human safety, ¢an be
utilised without restriction in the area of the entire installation.

NOTE 3| If the installation is made and maintained in_'such a way that it can be ensured with a high degree of
certainty that a potential equalization exists between\each end of the circuit (that means between the hgzardous
area angl safe area) then — if desired — cable screens and conducting screens at both ends of the cable|and the
screens|at intermediate points, can be connected\to earth, if necessary.

In the hazardous area according to 6-3 in IEC 60079-14:—, an equipotential bonding $ystem
is an pbsolute requirement anyway. The measures detailed there (inclusion of prgtective
condugtors, protective tubes; ;metallic cable shields, cable reinforcements and metallic
components) may optionally be supplemented using the following measures.

e Laying of the bus cables on metallic cable trays.

e Incprporation oftthe cable tray into the equipotential bonding system.

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

FigurelBM0 shows the recommended combination of shielding and earthing |
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Figure B.10 — Recommended combination of shielding and)earthing
ng these measures, it is possible to at least create equipotential islands (areas

al differences). Low-frequency transient currents (50/60"Hz and harmonics)
ng, such as for example those which can develop due,to.potential differences bg
tential islands, have practically no noise impact on account of the high commor

nterconnected systems. It shall nevertheless be“ensured that these transient c

ieved for example by means of a potentialequalization cable having a broad
and laid parallel to the bus cable.

r to prevent impermissible energy potentials from being carried into the hazardod
ble shield shall be connected "safely" to the equipotential bonding system at all
sition between the safe and hazardous areas. Here, safely means that the ind
tors of the cable shield shall be twisted, shall be protected from splaying by mg
covering sleeve, and shall.be connected to an appropriate screw terminal.

nnection of the cable shields within the hazardous area is not relevant to safety

be realized using conventiional shield terminals (clamp straps).

B.4.4.7.1.2 Planner tasks

B.4.4.7.1.3 Methods for controlling potential differences in the earth system
B.4.4.7.1/4 Selection of earthing and bonding systems

B.4.4.7.2 Bonding and earthing of enclosures and pathways

B.4.4.7.2.1 Equalization and earthing conductor sizing and length

B.4.4.7.2.2 Bonding straps and sizing

B.4.4.7.2.3 Surface preparation and methods

B.4.4.7.2.4 Bonding and earthing

B.4.4.7.3 Earthing methods

B.4.4.7.3.1 Equipotential

Addition:

EC

free of
pn the
ptween

mode

n ratio of the overall system and the high-pass effect of the reception filter in thle case
urrents
damage the cable and cannot induce ignitable sparks in the hazardous area. This can

Cross-
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ividual
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It can
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Transmission systems using signal frequencies > 10 kHz shall also be protected against
(dynamic) electromagnetic fields. Therefore the cable shield and the (metallic) housings of the
field devices and of any auxiliary equipment (for example connectors) shall make up a
common shielding system, avoiding unnecessary gaps. The importance of this requirement
increases with the signal frequencies processed in the system. With regard to the fieldbus,
this means that ideally the cable shields are connected to the field devices' housings (or other
protective coverings), which are frequently made of metal. The connections between the cable
shield and the metallic housings as well as the connections between the shields of different
cable segments shall be low-impedance (for high frequencies). Extended wires usually do not
meet this requirement.

NOTE 1 As long as unshielded devices are connected to a shielded cable, further methods can be applied to
reduce the impact of noise (for example galvanic isolation or filtering). Housings of field devices or power supplies
can be [connected to earth due to operational or safety reasons. This results in a shielding system,)Which is
connectgd to earth at several points (see Figure B.11). Taking into account EMC aspects as well as'safety| against
electricdl shocks this is the preferable method and can be used without any restriction in systems(with an pptimum
of potential equalization.

other shielded
Cables

Field Device

(g _Dron.Cabié ()

Junction Box

(B

e.g. Power

-. Supply . Trunk Cable

Shielding
Connection
rop Cable

Field Device

Equipotential Bonding System

L i
Safe Area < — L =  Explosion Hazardous Area
| IEC

Figure B.11 = Ideal combination of shielding and earthing

In this| context, according to 6.3 of IEC 60079-14:—, a potential equalization is prirjcipally
requirgd for installations in hazardous areas.

NOTE 2| The _rules” concerning the equipotential bonding system (inclusion of protective conductor$, metal
conduitg, metal cable sheaths, steel wire armouring and metallic parts of structures) can be supplemented by

e pladingdhe cables on metal racks,

e integrating the metal cable racks into the potential equalization system, and

e interconnecting the metal cable racks by permanent, current carrying and low-impedance bonds.

Following these instructions, it is possible to create at least equipotential islands. Low-
frequency ground current (50/60 Hz, including harmonics), flowing between the islands, will
not impact the signal quality because of the high common mode rejection ratio and the filter
characteristics of the receiver circuit. However, damage of the cable shield by exceeding its
current carrying capability shall be avoided.

If a sufficient potential equalization between the hazardous area (equipotential island with one
or more field devices) and the safe area (for example the control room) cannot be guaranteed,
the cable shield shall be directly connected to the equipotential bonding system (earth) only in
the hazardous area. In the safe area the shield shall be connected to earth through a
capacitor. The impedance of the connection should be minimized for high frequencies.
Extended wires usually do not meet this requirement.
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Figure B.12 shows a possible solution. However, the need for an electric envelope as
complete as possible cannot be entirely fulfiled. The shown connection between both
earthing systems through a capacitor may also be placed at another position between power
supply and the hazardous area (or between different hazardous areas), but it has always to

be in a safe area.
I other shielded :r
| Cables
e.g. Power ! I Field Device
Supply Trunk Cable Drop Cable
= |
2 1) >=<151(§)6]\F/_ | Junction
Shielding i Box ] ]
Connection I ricid pevice
I
| ( !DroF Cable! )
g — I
— | _ ) ,
Functional Earth | Equipotential Bonding System
[ J':_
Safe Area < — I_ = Explosion Hazardous Area
I IEC
Figure B.12 — Capacitive earthing
The cTacitor shall meet the following requirements.
e Solid dielectric (for example ceramic).
e C410nF.
e Isolation voltage > 1,5 kV.

If the ¢
may b
norma
accord
close t

NOTE 3

If a ne
there i
small

escribed system of equipotential isfands cannot be realized then the traditional ¢
e used and the screen shall .be electrically connected to earth at one poin
ly at the non-hazardous area,“far away from the field device. In this case all EM

b the device under test((for example a field device).

5 danger of«eXxeceeding current carrying capability of the shield multiple earthing t

Therefore in case of single earthing the EMC can be reduced compared with the test environment.

oncept
t only,
C tests

ng to IEC 61000-4-2 assume a direct connection between the cable shield and earth

fwork does not.cover or cross a hazardous area single earthing should not be ysed. If

hrough

capacitors(for example 10 nF) is acceptable, but the impedance of the connpection

should|be minimized for high frequencies, as already mentioned.
B.4.4.7.32 Star

B.4.4.7.3.3 Earthing of equipment (devices)

B.4.4.7.3.4 Copper bus bars

B.4.4.7.4 Shield earthing

B.4.4.7.41 Non-earthed or parallel RC termination

Not applicable.

B.4.4.7.4.2

Addition:

Direct
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Shielding always shall be connected to earth at both ends of the cables. Single point shield
termination shall be avoided.

The IEC 61158-2:2014 requires that all devices with fieldbus connections shall be operated
without direct connection to earth. For intrinsically safe devices according to 5.7 of
IEC 60079-11:2011 it is required that the isolation voltage (that means effective value)
between the intrinsically safe electric circuit and grounded / earthed parts shall be twice as
high as the voltage of the intrinsically safe electric circuit, but at least 500 V.

NOTE For some devices, it is possible to meet these requirements by setting up the entire field device isolated
from the environment. An example of such a device is a temperature transmitter with its sensor contained in non-
conducting material, as shown in Figure B.13.

IEC 61|158-2:2014 requires that the unbalanced capacitance measured between tILe two
fieldbul terminals and earth shall not exceed 250 pF.

If a paft of the field device cannot be operated unearthed, galvanic isolation;shall be provided
betwegn this part and the fieldbus. It depends on the device developer where this isplation
will be provided. The isolation between the medium attachment unit and Manghester
encoder/decoder shown in Figure B.13 is particularly useful since thelunbalanced capacitance
can belkept very low when isolation is performed near the fieldbus.cable.

Sensor | I
Housin .’ -

Application
—Pp| Unit ~ I

17

Communication

|- —p{ Controller q |

17

Manchester ¢ !

—pp»] Encoder/ q | .
Decoder .

XA* :

| % B
VeCH|  Ryst VDD
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2
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am

Medium
Attachment
Unit

Fieldbus

IEC

Figure B.13 — Galvanic isolated field device
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When a bus-powered field device is involved, the galvanic isolation shall cover both the
signals (that means capacitive, inductive or optical transmission) and the power supply of the
field device (that means DC/DC converters).

Locally powered devices do not require DC/DC converters. In case of locally powered devices
only the medium attachment unit is powered by the fieldbus while the other parts of the field
device are powered by a second power circuit. If this electric circuit is intrinsically safe, the
above requirements (that means isolation voltage of 500 V) apply to signal isolation. If the
supply circuit is not intrinsically safe, isolation voltage shall be at least 1500 V. In addition,
the requirements of Table 2 of IEC 60079-11:2011 (that means clearances, creepage,
distances and separations between conducting parts) shall be met.

If the |ntrinsically safe electric circuit is connected capacitively to earth (for example by a
capacifive EMC suppresser filter), the guidelines of the individual certification “aythority
applicgble to safety isolation by capacitors shall be adhered to.

B.4.4.7.4.3 Derivatives of direct and parallel RC
B.4.4.7.5 Specific requirements for CPs

Not applicable.

B.4.4.7.6 Specific requirements for generic cabling infaccordance with
ISO/IEC 11801-3:___

B.4.4. Storage and transportation of cables

B.4.4. Routing of cables

B.4.4.9.1 Common description

B.4.4.9.2 Cable routing of assemblies

B.4.4.9.3 Detailed requirements-for cable routing inside enclosures

B.4.4.9.4 Cable routing inside buildings
Additign:

For CH 3/2 with MBP-IS Jinterface the cables for intrinsically safe circuits shall be kept sgparate
from powerlines due-‘to the possible coupling of energy to this cables. IEC 60079-14 and
national regulations shall apply.

B.4.4.9.5 Cable routing outside and between buildings

Addition:

For CP 3/2 networks copper cables routed between buildings shall be installed on cable racks
with good conductivity. Mesh openings shall be small.

Direct buried CP 3/2 cables shall be routed in a plastic pipe approximately 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 CP 3/2 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 shall be 50 mm?2.
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B.4.4.9.6 Installing redundant communication cables
B.4.4.10 Separation of circuits

Addition:
For CP 3/2 with MBP-IS interface the IEC 60079-14 applies.

B.4.4.11 Mechanical protection of cabling components

B.4.4.12 Installation in special areas

B.4.5 Cabling planning documentation

B.4.6 Verification of cabling planning specification
B.5 |[Installation implementation

B.5.1 General requirements
B.5.1.1 Common description
B.5.1.7 Installation of CPs
Additign:

For CH 3/2 with MBP-IS interface the IEC 60079-14~applies.

B.5.1.3 Installation of generic cabling indndustrial premises
B.5.2 Cable installation
B.5.2.1 General requirements for, all cabling types

Subclause B.5.2.1.2 has replacement:

Table B.15 provides values_based on the template given in IEC 61918:2018, Table 18.

Table B.15 — Parameters for balanced cables

Characteristic Value

Minimum bending radius, single bending (mm) 30to 75?2

Bending radius, multiple bending (mm) 60 to 150 2
Mechanical | Pull forces (N) 80 10 150 °
force )

Permanent tensile forces (N) 80 to 100

Maximum lateral forces (N/cm) a

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

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

Subclause B.5.2.1.11 is not applicable.

B.5.2.2 Installation and routing
B.5.2.2.1 Common description

Modification:
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Applies with respect to the condensed MICE table according to B.4.2.3.1

B.5.2.2.2

B.5.2.3

Separation of circuits

Specific requirements for CPs

Not applicable.

B.5.2.4

Specific requirements for wireless installation

Not applicable.

B.5.2.4

B.5.3
B.5.3.1

Additidn:

Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

Connector installation

Common description

Subclguse A.5.3.1 applies.

B.5.3.7
B.5.3.3

Shielded connectors

Unshielded connectors

Not applicable.

B.5.3.4

Additidn:

The M[12-4 "A"-coded circular connector and the female connector shall be IP65 or
Only shielded connectors are permitted. The connectors feature a mechanical key (A-cg

Specific requirements for CPs

Pin assignment is as shown.in Table B.16 and Figure B.14.

Table BA16 — Contact assignments for the external connector
for harsh industrial environments

nigher.
ding).

Contact No. Function
1 Data + with the option of power +
2 Not connected
3 Data — with the option of power —
4 Not connected
Thread Shield

The shield shall be concentric around the thread. The shield potential shall be transmitted via
the thread. For new devices pin 4 shall not be used and pin 4 shall not be connected in newly
installed cables. Existing Type 3 devices with connected pin 4 still conform to IEC 61158-

2:2014. Existing pre-harnessed Type 3 cables with connected pin 4 still

IEC 61158-2:2014.

conform

to

The centred hole of the female plug shall not be fitted because of the increased air and
creepage distances in potentially explosive atmospheres.


https://iecnorm.com/api/?name=86344451d8c31c9888c52c24a36cbdb7

IEC 61784-5-3:2018 © IEC 2018 77—

LAY LD ot view to remate piug

Thread M12 x 1 T —
‘/ . Pin assignment
front view to male plug
. . 1 -> Data+
Pin assignment 3 .
->
4 3 1 > Data+ OOO 2 -> not connected
2 -> not connected O O 3 > Data-
1 2 2 1 4 -> not connected
3 -> Data-
Centered hole not fitted
4 -> not connected

Positioning pin Thread shield Positioning slot Thread ~ shield

IEC

Figure B.14 — Pin assighment of the male and female connectors
IEC 60947-5-2 (A-coding)

B.5.3.5 Specific requirements for wireless installation

Not applicable.

B.5.3.94 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3:

B.5.4 Terminator installation

B.5.4.1 Common description
B.5.4.2 Specific requirements for CPs
Additign:

Subclause A.5.4.2 applies.

B.5.5 Device installation
B.5.5.1 Common description
B.5.5.2 Specific requirements for CPs

Not applicable.

B.5.6 Coding and labelling

B.5.7 Earthing and bonding of equipment and device and shielded cabling

B.5.8 As-implemented cabling documentation

B.6 Installation verification and installation acceptance test

B.6.1 General

Addition:

Subclause A.6.1 applies.
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B.6.2 Installation verification

B.6.2.1 General

B.6.2.2 Verification according to cabling planning documentation
B.6.2.3 Verification of earthing and bonding

B.6.2.4 Verification of shield earthing

Addition:

Verify that shicldinag alwavs is connected to earth at hoth onds of the cahles  Sinal
) Y S
shield fermination shall be avoided.

Verify [that shield currents are less than 0,1 A. Currents higher than approximately
indicate problems in the electrical installation (that means the power distribution syster
not comply with the TN-S rules).

B.6.2.5 Verification of cabling system
B.6.2. Cable selection verification
B.6.2.6.1 Common description

B.6.2.¢.2 Specific requirements for CPs
Additign:

Verify that all cables are marked by the manufacturer for use within CP 3/2 networks
then clheck with the planner.

B.6.2.6.3 Specific requirements_for wireless installation
B.6.2.7 Connector verification

B.6.2. Connection verification

B.6.2.8§.1 Common-description

Not applicable.

B.6.2.§.2 Number of connections and connectors

B.6.2.8.3 Wire mapping

2 point

0,1 A
n does

if not

B.6.2.9 Terminator verification

B.6.2.10 Coding and labelling verification

B.6.2.11 Verification report

B.6.3 Installation acceptance test

B.6.3.1 General

B.6.3.2 Acceptance test of Ethernet-based cabling

Not applicable.
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B.6.3.3 Acceptance testing of non-Ethernet-based cabling
B.6.3.3.1 Copper cabling for non-Ethernet-based CPs
B.6.3.3.2 Optical fibre cabling for non-Ethernet-based CPs

Not applicable.

B.6.3.4 Specific requirements for wireless installation

Not applicable.

B.6.3.1 Acceptance testreport
B.7 [Installation administration

Subclguse B.7.8 is not applicable.

B.8 |Installation maintenance and installation troubleshooting

Subclause B.8.4 is not applicable.
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Annex C
(normative)

CP 3/3, CP 3/4, CP 3/5, CP 3/6 (PROFINET) specific installation profile

cA1

Installation profile scope

This annex specifies the installation profile for Communication Profiles CP 3/3, CP 3/4,
CP 3/5, and CP 3/6 (PROFINET). The CP 3/3 is specified in IEC 61784-1 and CP 3/4, CP 3/5,
and CP 3/6 are specified in IEC 61784-2.

C.2 |Normative references

Additign:

IEC 60793-2-50:2008, Optical fibres — Part 2-50: Product specifications — Sdctional
specifipation for class B single—-mode fibres

IEC 61|076-2-107:2009, Connectors for electronic equipment’ ~ Product requirements —
Part 24107: Detail specification for circular hybrid connectors ‘M12 with electrical and fibre-
opticallcontacts with screw-locking

IEC 61|156-5:2009, Multicore and symmetrical pair/quad cables for digital communications —
Part 51 Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz —
Horizohtal floor wiring — Sectional specification

IEC 61|754-24-11, Fibre optic interconnecting devices and passive components — Fibrg optic
connegtor interfaces — Part 24-11: Type.SC-RJ connectors with protective housings bajsed on
IEC 61076-3-117

IEEE §02.3ah-2004, /[EEE Standard for Information technology-- Local and metropolitdn area
networks — Part 3: CSMA/CD(Access Method and Physical Layer Specifications Amendment:
Media| Access Control Parameters, Physical Layers, and Management Parametgrs for
Subscihiber Access Networks

C.3 |Installation profile terms, definitions, and abbreviated terms

C.3.1 Terms and definitions

C.3.2 Abbreviated terms

Addition:

AO Automation outlet

MMF Multimode fibre

POF Plastic optical fibre

RAL Deutsches Institut fir Gitesicherung und Kennzeichnung e. V.

SMF Single mode fibre

TO Telecommunication outlet

C.3.3 Conventions for installation profiles

Not ap

plicable.
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Installation planning

General

C.4.11 Objective

C.4.1.2 Cabling in industrial premises

C.4.1.3 The planning process

Cc4.1.4 Specific requirements for CPs

Not apphteable-

C.4.1.5 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.2 Planning requirements

C.4.2.1 Safety

C.4.2.7 Security

C.4.2.7 Environmental considerations and EMC

C.4.2.3.1 Description methodology

Modifi¢ation:

Subclduse A.4.2.3.1 applies for CP 3/3, CP 3/4 CP 3/5 and CP 3/6 respectively.

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

Additidn:

Manufacturers mark their products allowable for CP 3/3, CP 3/4, CP 3/5 and CP 3/6 fi

networks. Only these products-shall be used and be mentioned on the bill of material.

The pl
fieldbu

bnner shall take(into account the mating interface of devices to be connected
s network.

C4.24 Specific requirements for generic cabling in accordance with

C.4.3

ISOHEC 11801-3

Network capabilities

C.4.31 Network topology

C.4.3.1.1 Common description

C.4.3.1.2 Basic physical topologies for passive networks
Not applicable.

C.4.3.1.3 Basic physical topologies for active networks

C4.314 Combination of basic topologies

Not ap

plicable.

eldbus

to the
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C.4.3.1.5 Specific requirements for CPs

Not applicable.

C.4.3.1.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.3.2 Network characteristics

C.4.3.2.1 General

Addition
Table €.1 gives information for selecting suitable media for the network.
Table C.1 — General transmission media selection information
Balanced cables: Fibre optical Fibre optical
cables (POF/PCF): cables)(glass):
Channel lengths: + + +€
<100 m POF: <50 m MM:< 2 000 m
PCF: <100 m SM:< 14 000 m
EMC immunity: + ++ ++
Equipotential bond - + +
influence: )
Correlations Independent Independent
Field assembly: ++ e -
Mating cycles: + + +
Network availability: | ++ ++ ++
Security aspects: + ++ ++
Cost: ++ ++ -
Mechanical stress: ++ ++ -
Inter building -- - ++
channels:
Lightning Short distance
protection
necessary
Lightning -- ++ ++
protection: .
Necessary with Not necessary Not necessary
inter building
channels
The following meaning applies to the symbols "+" and "-":
++ well suitable;
+ suitable;
- not suitable;
- should be avoided.

C.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet

Not applicable.

C.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Replacement:
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Table C.2 provides values based on the template given in IEC 61918:2018, Table 2.

Table C.2 — Network characteristics for balanced cabling based
on Ethernet (ISO/IEC 8802-3)

Characteristic

CP 3/3, CP 3/4, CP 3/5

and CP 3/6
Supported data rates (Mbit/s) 100
Supported channel length (m) ? 100
Number of connections in the channel (maximum) 2 © 4

o

See C.4.4.3.2.

Patch cord length (m) @ 100 (AWG22)
(2 0,644 mm)
Channel class per ISO/IEC 61156 (minimum) P D
Cpble category per ISO/IEC 61156 (minimum) °© 5
Cpnnecting HW category per ISO/IEC 11801-3 (minimum) 5
Chpble types type’/A
type B
type C
NIOTE See manufacturer's specification for restrictions in link length forcable types B and C.

For the purpose of this table, the channel definitions of ISONMEC 11801-3 are applicable.

For additional information see IEC 61156 series.

C.4.3.2

Replad

Table

4 Network characteristics for optical fibre cabling
ement:
.3 provides values based onxthe template given in IEC 61918:2018, Table 3.

Table C.3 — Network characteristics for optical fibre cabling

CP 3/3, CP 3/4, CP 3/5 and CP 3/6
Opticalfibre type Description
Single mode silica Minimum length (m) 0
Maximum length? (m) 14 000
Maximum channel n.a. (see IEEE
insertion loss/optical power |802.3ah;
budget (dB
udget (dB) 10 km specified)
Connecting hardware See C.4.4.2.5
Multimode silica Modal bandwidth (MHz x km) | 600 at 1 300
at A (nm)
Minimum length (m) 0
Maximum length? (m) 2 000
Maximum channel 4,5
insertion loss/optical power
budget (dB)
Connecting hardware See C.4.4.25
POF Modal bandwidth (MHz x km) | 35 at 660
at A (nm)
Minimum length (m) 0
Maximum length? (m) 50
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CP 3/3, CP 3/4, CP 3/5 and CP 3/6

Optical fibre type Description

Maximum channel 11,5
insertion loss/optical power
budget (dB)

Connecting hardware See C.4.4.25
Hard clad silica Modal bandwidth (MHz x km) |70 at 650

at A (nm)

Minimum length (m) 0

Maximum length? (m) 100

Maximum channel 4

insertion loss/optical power
budget (dB)

Connecting hardware See C.4.4.2.5

a8 This value is reduced by connections, splices and bends in
accordance with Formula (1) in 4.4.3.4.1 of IEC 61918:2018.

C.4.3.2.5 Specific network characteristics

C.4.3.2.6 Specific requirements for generic cabling incaccordance with
ISO/IEC 11801-3

c4.4 Selection and use of cabling components

C.4.4.1 Cable selection

Cc.4.411 Common description

C.4.4.1.2 Copper cables

C.4.4.1.21 Balanced cables for’Ethernet based CPs

Replagement:

Table [C.4, Table C.5, andiTable C.6 show the characteristics of different cable types
on thetemplate given in"lEC 61918:2018, Table 4.

based
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Table C.4 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5
and CP 3/6 type A fixed cables

Characteristics CP 3/3, CP 3/4, CP 3/5 and CP 3/6 CP 3/3, CP 3/4, CP 3/5 and

Type A cable

CP 3/6 Type A cable

Nominal impedance of cable
(tolerance)

100 Q + 15 Q (IEC 61156-5)

100 Q + 15 Q (IEC 61156-5)

Balanced or unbalanced Balanced Balanced
DCR of conductors <62 Q/km <62 Q/km
DCR of shield - -

Number of conductors 4 8

Shigdlding

S/IFTP, S/IFTQ, S/STP

S/FTP, S/IFTQ, S/STP

Colqur code for conductor

WH, BU/ YE, OG

T568A or T568B

Jaclet colour requirements

GN (RAL 6018)

GN (RAL 6018)

JacKet material

No requirement

Application dependent

No requirement

Application dependent

Res|stance to harsh
envifonment (e.g. UV, oil resist,
LSOH)

No requirement

Application dependent

No requirement

Application dependent

Agepcy ratings

No requirement

No requirement

Cable marking (at least)

Type A

Type A

Coupling attenuation

> 80 dB at 30 MHz to 100 MH2

> 80 dB at 30 MHz to 100 MHZ

Installation type

Stationary, no movement\after
installation

Stationary, no movement after|
installation

Outer cable diameter 55 mm to 8 mm 10 mm max.
Wirg cross section AWG 22/1 (90,644 mm)/1 AWG 23/1(92 0,573 mm)/1
Wirg diameter 1,5 mm = 0,4"mm 1,0 to 1,6 mm

Deldy skew @

<20 ns/i400 m

<20 ns/100 m

2 Relevant only for CP 3/6 networks.
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Table C.5 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5

and CP 3/6 type B flexible cables

IEC 61784-5-3:2018 © IEC 2018

Characteristics

CP 3/3, CP 3/4, CP 3/5 and CP 3/6
Type B cable

CP 3/3, CP 3/4, CP 3/5 and
CP 3/6 Type B cable

Nominal impedance of cable
(tolerance)

100 © + 15 Q (IEC 61156-5)

100 & + 15 Q (IEC 61156-5)

Balanced or unbalanced Balanced Balanced

DCR of conductors <60 Q/km <60 Q/km

DCR of shield - -

Number of conductors 4 8

Shiglding S/FTP, S/IFTQ, S/STP S/FTP, S/IFTQ, S/STP
Col¢pur code for conductor WH, BU / YE, OG T568A T568B

Jacket colour requirements GN (RAL 6018) GN (RAL 6018)
Jacket material No requirement No requirement

Application dependent

Application dependent

Reslistance to harsh
envlronment (e.g. UV, ail resist,
LSOH)

No requirement

Application dependent

No requirement

Application dependent

Agency ratings

Application dependent

Application dependent

Calblle marking (at least)

Type B

Type B

Coypling attenuation

> 80 dB at 30 MHz to 100 MKz

> 80 dB at 30 MHz to 100 MHZ

Instpllation type

Flexible, occasionally movement or
vibration

Flexible, occasionally moveme
or vibration

Outgr cable diameter 55 mm to 8 mm 10 mm max.
Wirg cross section AWG 22/7(9D 0644 mm) AWG 23/7 (@ 0,573 mm)
Wire diameter 1,5 mm + 0 "mm 1,0 to 1,6 mm

Del@y skew 2

<20 ns/100 m

<20 ns/100 m

a8 Relevant only for CP 3/6 networks.
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Table C.6 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5
and CP 3/6 type C special cables

Characteristics

CP 3/3, CP 3/4, CP 3/5 and CP 3/6
Type C cable

CP 3/3, CP 3/4, CP 3/5 and
CP 3/6 Type C cable

Nominal impedance of cable
(tolerance)

100 © + 15 Q (IEC 61156-5)

100 © + 15 Q (IEC 61156-5)

Balanced or unbalanced Balanced Balanced
DCR of conductors <62 Q/km <62 Q/km
DCR of shield - -

Numper of conductors 4 8

Shie|ding

S/FTP, S/IFTQ, S/ISTP

S/FTP, SIFTQ, S/ISTP

Cololur code for conductor

WH, BU/ YE, OG

T568A or T568B

Jacklet colour requirements

Application dependent

Application dependent

Jacket material

No requirement

Application dependent

No requirement

Applicationidependent

Resiptance to harsh environment
(e.g.J]UV, oil resist, LSOH)

No requirement

Application dependent

No reguirement

Application dependent

Agercy ratings

Application dependent

Application dependent

Cable marking (at least)

Type C

Type C

Coupling attenuation

> 80 dB at 30 MHz to 100 MHz

> 80 dB at 30 MHz to 100 MHz

Instdllation type

Special applications (e.g:
permanent movement-asin drag
chains or festoon systems)

Special applications (e.g.
permanent movement as in dfag
chains or festoon systems)

Outgr cable diameter

Application dependent

Application dependent

Wire| cross section

AWG 22/x (xe.g. 7/19)
(9 0,644~mm)

AWG 24/x (x: e.g. 7/19)
(9 0,511 mm)

Wire| diameter

Application dependent

Application dependent

Delaly skew @

<20 ns/100 m

<20 ns/100 m

2 Relevant only for CP 3/6 networks.



https://iecnorm.com/api/?name=86344451d8c31c9888c52c24a36cbdb7

- 88 - IEC 61784-5-3:2018 © IEC 2018

Table C.7 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5
and CP 3/6 of cabinet cord sets

Characteristics CP 3/3, CP 3/4, CP 3/5 and CP 3/6

Cabinet cord sets

Nominal impedance of cable 100 Q + 15 Q (IEC 61156-5)

(tolerance)

Balanced or unbalanced Balanced

DCR of conductors <62 Q/km

DCR of shield -

Number of conductors 4/8

Shielding S/FTP, S/IFTQ, S/STP

Colour code for conductor TIA 568A / TIA 568B

Jacket colour requirements GN (RAL 6018)

Jacket material No requirement

Application dependent

Resistance to harsh environment | No requirement

(e.g. UV, oil resist, LSOH) L
Application dependent

Agency ratings No requirement

Cable marking (at least) Cabinet cord _set'2 pair

Cabinet cord set 4 pair

Coupling attenuation > 80 dB.at 30 MHz to 100 MHz
Outer cable diameter n. a.
Wire cross section 2-pair: AWG 22 - 24
4-pair: 22 — 26
Wire diameter n.a.

Delay skew <20 ns
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Table C.8 — Requirement data cable inside and outside cabinet:
CP 3/3, CP 3/4, CP 3/5 and CP 3/6 type B flexible cables

Application

Data Cabling

Inside switching cabinet environment

Cabling type

2 pair P)

4 pair ©

Connector type

8 way connector compatible

a) with
IEC 60603-7-series, at least compatible

8 way connector compatible 2 with
IEC 60603-7-series, at least compatible

WITth ©UBbUS-7-5.ZUTU

with BUBUS-7-5.2

10

Mandatpry Number of Contacts
Data 4 8
Power --- c--
Rated Voltage © Data 57 VDC
Currgnt (min.) Data 600 mA per contact @,70,°C
Oufer Cable Diameter 5,5 mm to 8,0 mm 5,5 mm to 9,0 mmn
Wire Cyoss Section Data AWG 22 AWG 22 to 24
Wire|Diameter Data 1,4 mm to 1,6 mm 1,0 mm to 1,6 mm

Wire Construction

Salid / Stranded 9

ISO/IEC 11801:2017

Category
Category 5 at least Category|[5
Shielding mandatory
Cpble Strain Relief IEC 61984

Mating Cycles

Min. 50 (IEC 61984)

Operati

Protection Class

Pollution Degree
Shock

Vibration

hg Temperature Range.

see Table 6-1 "Inside enclosure”

a)

RJ44
of in
appl
2 pa
4 pa

If ca

ror 1 quad

r or 2 quad

pinning compatibility applies only to the pins themselves. For full plug-in compatibility, the shape]
dustrial connecters shall also be taken into account. The specified RJ45 receptacle (Jack)
cations hasdd.be mating compatible with the RJ45 Plug, in accordance with IEC 60603-7.

pblesvother than AWG 22/7 are used, the conformance to the IDC of the connector is mandatory.

of the casing
for "Outside"

As defined by IEC 61984:2008, 3.22.
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Table C.9 — Requirement to copper cable inside and outside cabinet:
CP 3/3, CP 3/4, CP 3/5 and CP 3/6 type B flexible cables

Inside enclosure

Outside enclosure 2

Mechanical

Shock/bump a)

Peak acceleration

IEC 60512-6-3, test 6¢
20g/ 11 ms

3 per axis in both

IEC 60512-6-3, test 6¢
50g/11 ms

3 per axis in both

directions

directions

Vibration IEC 60512-6-4, test 6d IEC 60512-6-4, test 6d

10-500 Hz 0.35 mm or 59 0.35 mm or 59
Ingress

IP Protection class IP20 IP65 and P67

Climatic

Ambient temperature

0°Cto+70°C

-20 °C to +70 °C

Electromagnetic

Transfer Impedance

See components\selection

Bump: the repetitive nature of the
account.

shock experienced by the channel shall be taken into

An additional heating by POE has to bé’considered by the user.
a) Used connectors of outside environment:
e Variant 14 (IEC 61076-8-117)
e Variant 4(IEC 61076<3-106 with RJ45 Connector as defined in IEC 60603-7)
e Variant 5 (IEC 61076-3-106 with RJ45 Connector as defined in IEC 60603-7)
e M12 D-coded(IEC 61076-2-101 Edition 2)
e M12- X-coded( IEC 61076-2-109)

C.4.4.1.2.2 Copper cables for non-Ethernet-based CPs

Not applicable.

C.4.41.3 Cables for wireless installation

C4.41.4 Optical fibre cables

Replacement:

Table C.10 provides values based on the template given in IEC 61918:2018, Table 6.
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Table C.10 — Information relevant to optical fibre cables

Characteristics 9..10/125 pm 50/125 pm 62,5/125 pym 980/1 000 um 200/230 pm
single mode multimode multimode step index step index
CP 3/3, CP 3/4, silica silica silica POF hard clad
CP 3/5 and CP 3/6 silica
Standard IEC 60793-2 IEC 60793-2 IEC 60793-2 IEC 60793-2 IEC 60793-2
Attenuation per km (650 nm) - - - <160 dB <10 dB
Attenuation per km (820 nm) - - - - -
Attenuation per km (1 310 nm) | <0,5dB <1,5dB <1,5dB - -
Number of optical fibres 2 2 2 2 2
Connecfor type SC-RJ, SC-RJ, SC-RJ, SC-RJ, SCHRJY,
(duplex pr simplex) SC Duplex, SC Duplex, SC Duplex, BFOC & BFpPC 2
BFOC @ BFOC 2 BFOC 2 LC
LC
Jacket dolour requirements © Green Green Green Green Grgen
(RAL 6018) (RAL 6018) (RAL 6018) (RALY6018) (RAL 6018)
Jacket material No requirement. Application dependent
Resistarjce to harsh No requirement. Application dependent
environment (e.g. UV, oil
resist, LBOH)
a8 BFO[ connector recommended only for connection to existing networks!

® Nor

bquirements for Type C cables.

Additio

Table

n:

.11 shows requirements for plastic-and hard clad silica optical fibre cables.

Tlable C.11 — Requirements forplastic and hard clad silica optical fibre cablep
Cable type Plastic optical fibre and hard clad silica optical fibre cables
Desigr Communication cable Communication cable
Cable fnstallation type Stationary, flexible, Highly flexible, permanently movement

depending on cable construction

or vibration or torsion (special
applications)

System concept

Minimyim cable nrarking Type B + fibre type Type C + fibre type
requirgments . .
(i.e.: Type B 2P980/1000 (i.e.: Type C 2P980/1000
Type B 2K200/230) Type C 2K200/230)
Outer table diameter No requirements No requirements

(cables for use with IP20
connections)

Outer cable diameter <9,5mm <9,5mm

(cables for use with

IP65/67 connectors in

cable assemblies)

Diameter coating POF: 2,2 mm POF: 2,2 mm
PCF: 0,5 mm PCF: 0,5 mm

Diameter subcable POF: na POF: na
PCF: 2,2 mm PCF: 2,2 mm

Colour (outer sheath)

Green RAL 6018

Depending on the application

Colours (subcable)

OG + BK

OG with arrow (pointing direction of data

stream)

OG + BK
OG with arrow (pointing direction of data
stream)
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Cable type Plastic optical fibre and hard clad silica optical fibre cables
Number of fibres 2 2
Ambient conditions
Minimum tensile strength |POF: 100 N Depending on the application
(cable, long term) PCF: 400 N

static

Bending radius

long term

> 15 times cable diameter

Depending on the application
see manufacturer's data sheet

shock

Pollution degree

See Table A.1 — Excerpt of MICE
Definition — "Outside enclosure"

Depending on the application

vibrati

operat
range

DN

ng temperature

Transmission performance requirements

Relevgnt standard IEC 60793-2 IEC 60793-2
Type POF: A4a
(accorfling to )
IEC 6]793-2) PCF: A3c
Core/dladding diameter POF: 980/1 000 pm
PCF: 200/230 pm
Nominpl wavelength 650 nm 650 nm
Bandwidth POF: > 35 MHz
MHz r¢ferred to 100 m
at 650|nm; launch NA =  |PCF: =70 MHz
0,5
Maximum attenuation POF: 160 dB/km POF: see manufacturer's data shes
at 650|nm; FWHM < 4 nm

PCF: 10 dB/km

PCF: 10 dB/km

Numetfical aperture

POF: 0,50 + 0,03
PCF: 0,37 £ 0,04

Delay

Ekew 2@

< 20 ns/100\m

2 Rel

evant only for CP 3/6 networks’

Table

C.12 shows requirements for multimode optical fibre cables.
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Table C.12 — Requirements for glass multimode optical fibre cables

Cable type Glass multimode optical fibre cables
Design Data cable Data cable
Cable installation type Stationary, flexible, Highly flexible, permanently movement or
. . vibration or torsion (special applications)

depending on cable construction

System concept

Minimum cable marking PROFINET Type B + fibre type PROFINET Type C + fibre type

requirements

d (i.e.: PROFINET Type B 2G50/125 ((i.e.: PROFINET Type C 2G50/125
PROFINETTypeB PROFINETType€-2662:5+435)

2G62,5/125)

Outer cgble diameter No requirements No requirements

(cables for use with IP20

connections)

Outer cgble diameter <9,5mm <9,5mm

(cables for use with PROFINET

IP65/67 [connectors in cable

assembljes)

Diametey secondary coating 1,4 mm 1,4 mim

Diametef subcable 2,9 mm 2,9 mm

Colour (puter sheath) Green RAL 6018 Depending on the application

Colours [(subcable) OG + BK OG + BK
OG with arrow (pointing directien of |OG with arrow (pointing direction of data
data stream) stream)

Number|of fibres 2 2

Ambient conditions

Minimun tensile strength 600 N Depending on the application

Bending|radius

static long term  [> 15 times cable diameter Depending on the application

Pollutior] degree See Table A.1 — Excerpt of MICE Depending on the application
Definition — "Outside enclosure”

Shock

Vibratio

Operatirl]g temperature range

Transmission perfarmance requirements

Relevan} standard IEC 60793-2-10

Type acgording jto A1a, A1b

IEC 607P3<2-10

Core/cladding diameter 50/125 pm
62,5/125 pm

Nominal wavelength 1300 nm

Bandwidth > 500 MHz @

MHz referred to 1 km

Maximum attenuation 1,5 dB/km @ at 1 300 nm

Delay skew ? <20 ns/2 000 m

2 Measured according to IEC 60793-1-40 and IEC 60793-1-41.

b Relevant only for CP 3/6 networks.

CP 3/3, CP 3/4, CP 3/5, CP 3/6 transmission performance requirements are supported by
OM1, OM2 and OM3 fibre types as specified in ISO/IEC 11801.
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Table C.13 shows requirements for glass singlemode optical fibre cables.

Table C.13 — Requirements for glass singlemode optical fibre cables

Cable type Glass singlemode optical fibre cables
Design Data cable Data cable
Cable installation type Stationary, flexible Highly flexible, permanently
) ) movement or vibration or torsion

depending on cable construction (special applications)

System concept:

Minimp-eable-mardrgreguirements RROFINEF—TypeB—+Fibre-type PROFHMNEFType-6—Fihre type
(i.e.: PROFINET Type B 2E9/125) (i.e.: PROFINET Type-d 2E9/125)

Outer|cable diameter No requirements No requirements

(cablgs for use with IP20 connections)

Outer|cable diameter <9,5mm <9,5mm

(cablégs for use with PROFINET IP65/67

connegtors in cable assemblies)

Diamdter secondary coating 1,4 mm 1,4 mm

Diamdter subcable 2,9 mm 2,9 mm

Colouf (outer sheath) GN RAL 6018 depending on the appligation

Coloufs (subcable) OG + BK OG + BK
OG with arrow (pointing“direction of |OG with arrow (pointing|direction
data stream) of data stream)

Numbgr of fibres 2 2

Ambi¢nt conditions:

Minimum tensile strength 600 N Depending on the appligation

(cabld, long term)

Bendipg radius

static long term~|> 15 times cable diameter Depending on the appligation

Pollutfon degree See Table A.1 — Excerpt of MICE Depending on the appligation

shock Definition — "Outside enclosure”

vibration

operaling temperature range

Transmission performance requirements:

Relevant standard IEC 60793-2-50

Type f@ccording to IEC 60793-2 B1

Cladd|ng, diameter 125 ym £ 2 pm

Nominal wavelength 1310 nm

Maximum attenuation (at 1 310 nm) 0,5 dB/km P

Cut-off wavelength <1260 nm?2

Delay skew © <20 ns/14 000 m

2 According to IEC 60793-1-44.
b According to IEC 60793-1-40.

¢ Relevant only for CP 3/6 networks.



https://iecnorm.com/api/?name=86344451d8c31c9888c52c24a36cbdb7
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