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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

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

EOQORE\WORD
LI "ARYB A A4 RN~/

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization for/5ta izahi mprising
all national electrotechnical committees (IEC National Committees). i promote
interpational co-operation on all questions concerning standardization in the elgctical and ic\flelds. To
this end and in addition to other activities, IEC publishes International Standa S iffcations,

Technical Reports, Publicly Available Specifications (PAS) and Guide hs “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committees; interested
in the subject dealt with may participate in this preparatory wor hd non-
govarnmental organizations liaising with the IEC also participate ip/thi sparati 4 closely
with |the International Organization for Standardization (ISO) in atsordance(wi ined by

agrepment between the two organizations.

national
from all

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

3) IEC |Publications have the form of recom¢hendation i i P National
Compmittees in that sense. While all reasoha 3 t of IEC
Publ|cations is accurate, IEC cannot be held responsjble for any
misipterpretation by any end user.

jittees undertake to apply IEC Pubjications
and regional publications. Any diergence
regional publication shall be clearly ind|cated in

4) In ofder to promote international uniformit
trangparently to the maxim |
between any IEC Publicatia
the latter.

5) IEC jitself does not proyide an 9 S ity/ Independent certification bodies provide cdnformity
asselssment services and, i cessN{o IEC marks of conformity. IEC is not responsiblg for any
services carried

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

3, employees, servants or agents including individual expprts and
C National Committees for any personal injury, property damage or

) whether direct or indirect, or for costs (including legal fdes) and
out of -the pu ication, use of, or reliance upon, this IEC Publication or any other IEC

8) ioh™ [ ormative references cited in this publication. Use of the referenced publicftions is

9) ion i the possibility that some of the elements of this IEC Publication may be the sdibject of

Indlustrial
| and

Interndtional” Standard IEC 61784- 5 3 has been prepared by subcommittee 65C:
netwo
automation.

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

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

This standard is to be used in conjunction with IEC 61918:2010.


https://iecnorm.com/api/?name=779abe1149de0be19afdf3570f58c520

~6- 61784-5-3 © IEC:2010(E)

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

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

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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

A list [of all parts of the IEC 61784-5 series, published under the geplferalN\title d¢ndlustrial

commdynication networks — Profiles — Installation of fieldbuses, can on.the IEC
website.

The cgmmittee has decided that the contents of this publicatigrmwi d until
the stability date indicated on the IEC web site under "httpy/web Nec. le data

related to the specific publication. At this date, the publicatig

* recpnfirmed,
* withdrawn,

* replaced by a revised edition, or
*+ ampgnded.

IMPORTANT - The 'cplo
that }l contains c¢ ur

ver page of this publication indicates
idered to be useful for the correct
understanding its_cont uld therefore print this document using a

coloun 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 61918:2010 provides the common requirements for the installation of communication
networks in industrial control systems. This installation profile standard provides the
installation profiles of the communication profiles (CP) of a specific communication profile
family (CPF) by stating which requirements of IEC 61918 fully apply and, where necessary, by
supplementing, modifying, or replacing the other requirements (see Figure 1).

For gepre ; ; ; i i wee irrstallation

Each nex is
structured exactly as the reference standard IEC 61918 for the rsons
repres ntmg the roles in the fleldbus mstallatlon process as defined\in \E 948 (planner,
install adminigtration
perso nel) W these persons
immed ati CPs and which
are mddified or replaced. The conventions used to drz i ¢ i i use 5.

The provision of the installation profiles in
IEC 61[784-5-3 for CPF 3), allows readérs\to

PLANNING
D AND
N INSTALLATION
OFFICEPREMISES ERIC 1 T 11801 Offices
BRING Annex
HOMES < % ISO/IEC 15018 > Home
Annex
| ISO/IEC Data gentre
DATA dENTRES > I1SO/EC 24764 > 147632 Py .

PN

i \ngVEEN Induistrial
,) AUTOMATION ISO/IEC 24702

+ N
A 4
A 4

Anjnex
% ISLANDS x
;A
BETWEEN T Y
AUTOMATION >
INDUSTPKQS(EMISES ISLANDS IEC 61158 IEC 61918
series >
and (Common
WITHIN IEC 617841, -2 requirements)
AUTOMATION >
ISLANDS

Common structure

APPLICATION-SPECIFIC
CABLING

Figure 1 — Standards relationships
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INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

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

This p:lzrt of IEC 61784 specifies the installation profiles for CPF 3 (PROFI

The ingtallation profiles are specified in the annexes. These annexe
C 61918:2010.

with [E

2 Nc

The fo
For da
of the

IEC 61
in indul

The nd
referer

3 Te

For t
IEC 61
see ClI

4 CH

CPF 3

The in
RS 48!

)rmative references

US/RROFRINET)1.

jlinction

ion”of this document.

ed references, only the edition cited applies. ces, the latest fedition
eferenced document (including any amendments %
918:2010, Industrial communication gtallation of communication ngtworks

btallation requ
b-IS,vand fibre) are specified in Annex A.

rmative references of IEC 61918: apply. For profile specific nofqmative

rms, definitio

e purpos@ he terms, definitions and abbreviated tefms of
918:2010, Cl4 rRrofile specific terms, definitions and abbreviated terms
buse(s) A.

°F 3: Q

con amrhunication profiles as specified in IEC 61784-1 and IEC 61784-2

ements for CP 3/1 (PROFIBUS with physical layer according to RS 485,

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

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

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

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

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

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

. Thelannex
onding

The arfnex heading Tetier represenis the Installation proflle assigned in
(sub)clause numbering following the annex letter shall represen
(sub)cllause numbering of IEC 61918.

EXAMPI

All majn clauses of IEC 61918 are cited and apply in full un SFVK in each
normafive installation profile annex.

If all supclauses of a (sub)clause are omitted, then the copfesponding bplies.

If in a (sub)clause it is written “Not applicable”, [ di clause
does npot apply.

If in & clause
applies
If in a (sub)clause it is writen ament., A i i [ es the

text of the corresponding |

NOTE A replacem

If in a|(sub)claus clause

applieg with the

If all |(sub)ctatrses clause are omitted but in this (sub)clause it is |written
“(Sub)¢ R gor “replacement”’, or "modification") or “(Sub)clause |is not
applicgbte. \ ause x becomes valid as declared and all the other corresponding

IEC 619

6 Cognformance-to installation profiles

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

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

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

2 In accordance with ISO/IEC Directives

3 The date should not be used when the edition number is used.
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NOTE The name may be the name of the profile, for example PROFIBUS or PROFINET.

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

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

@%
&



https://iecnorm.com/api/?name=779abe1149de0be19afdf3570f58c520

61784-5-3 © IEC:2010(E) -1 -

Annex A
(normative)

CP 3/1 (PROFIBUS) specific installation profile

A.1 Installation profile scope

Addition:

This sfandard specifies the installation profile for Communication Profile
with a[physical layer according to RS 485, RS 485-IS, and fibre). The
IEC 61)784-1.

1 (PROFIBUS
fied in

A.2 |Normative references
Additidn:

IEC 60079-11:2006, Explosive Athmospheres — Pa ] I iptrinsic
safety ['I"

IEC 60512-6-3, Connectors for elect rt 6-3:
Dynanlic stress tests; Test 6¢: Shock
IEC 60 grt 6-4:
Dynanic stress tests; Test6d:

IEC 61508 (all parts ctronic

safetydrelated systems

TIA/EIA-4@

ANSI Jse in

Baland

A.3

A.3.1
Additign:
6.1

hazar
potential source of harm

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

[IEC 61508-4:20104, 3.1.2]

6.2

intrinsic safety “i”

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

4 To be published.


https://iecnorm.com/api/?name=779abe1149de0be19afdf3570f58c520

-12- 61784-5-3 © IEC:2010(E)

[IEC 60079-11:2006, 3.1.1]

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

A.3.2 Abbreviated terms

Addition:

MAU Medium attachment unit

PELV Protective Extra Low Voltage

PNO PROFIBUS Nutzer Organisation (a non proiit 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,

A.4.1 Introduction

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

Subclduse 4.1.2 has additio

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

networ

CP 3/1
specifi

ed to the generic cabling via converter/adapter as

A.4.2
A.4.2.1
Subcla

NOTE [Each’and everyrdévice on CP 3/1 networks (standard and safety) should provide a test certificatp issued
by PROFIBUS International (more information available by <www.profibus.com>) based on IEC 61158 or|at least
provide p cofresponding manufacturers declaration stating compliance with CP 3/1 specification.

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

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

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

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

Effective cable shielding especially after bending the cable or after changing connectors shall
be ensured. In case of doubt, a more flexible and robust cable type should be used.
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Sub-D connectors shall have multi contact features at the connector housing in order to
provide an optimal contact between the cable shield, the cable connector and its counterpart
at the CP 3/1 device. Care shall be taken to achieve a good (low impedance) contact between
the cable shield and connector housing.

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

A cabinet of protection class IP54 (dust, shower water) shall be used for safety devices such
as drives with integrated safety that are offering a lower protection class such as IP20.

Cabinets with a lower protection class may only be used if safety devices explicitly

permit

other gnvironments according to the manufacturer's information (for exampfe

A.4.2.7 Security
A.4.2.3
A.4.2.31

Modifi¢ation:

The M|CE description methodology shown in IEC 61918

Environmental considerations and EMC

Description methodology

and cgmplex approach but nevertheless does npt

an environment exists that cannot be K
suitability of the components for the\ targe
compopent providers or additional mitigation t

To ma
condernsed into the two basi

NOTE

work more e

arameters of Table A.1.

e A.TXE

erpt of MICE definition

t probl

ather compreh
ible environments.

ems).

ensive
\Where
ermine
th the

3 for GP\3/Y fieldbus networks the MICE fable is
ents iRside and, outside data cabinets.

A

\J,ﬁei\de/e/nclosure

Outside enclosure

Mechanical < \

Shock/bump-a C 60512-6-3 IEC 60512-6-3
Pleak acoelerati 2(g /11 ms o 20g/11 ms o
N per axis in both directions | 3 per axis in both directions
VfiBration IEC 60512-6-4 IEC 60512-6-4
1P HZ~500 0,35 mm or 5g 0,35 mmor 5g
Ingress
IP profection class” IP20 IP65 / IP67
Plarticulate ingress (dia 12,5 mm 50 um
nlin)
Immersion None intermittent liquid jet

<12,5 I/min

> 6,5 mm jet

> 2,5 m distance

and immersion (<1 m for <30 min)

Climatic and chemical

Ambient temperature

0 °C to +60 °C

-20 °C to +70 °C
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Inside enclosure Outside enclosure
Electromagnetic
Transfer impedance See components selection

NOTE Additional parameters out of the MICE definition in IEC 61918:2010, Annex B, may be
observed depending on the application. The different products offered for these environments
typically meet the requirements of the respective IEC standards. Additional products are offered for

special applications (e.g. drag chain, festoon, robots, etc) and the recommendations for cable routin
should be followed.

g

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

A.4.2

Additidn:

Manufacturers mark their products designed for CP 3/1 network
marked products shall be used and be mentioned on the bill of

The plpnner shall take into account the mating interface
fieldbus network.

A.4.2
A.4.3
A.43
A.43
A.43

Modifi¢ation:

For CH

A.43
A.43
A.43

Additign:

For CH 3i1_ networks with data transmission rate of 12 Mbit/s spurs shall not be used.

3.2 Use of the described environment to produce a bill of mater

4 Specific requirements for generic
Network capabilities
. Network topology

14 Common description

1.2

.
.

.

3/1 pass@

sical topology requirements for CPs

Y these

to the

4702

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

Bus repeaters of different manufacturers should not be mixed due to their different
optimisation strategies. The number of repeaters permitted in a link between any two devices
is up to manufacturers’ specification.
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A.4.3.1.6 Specific requirements for generic cabling in accordance with ISO/IEC
24702

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

Replacement:

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

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

Characteristic CP 3/1 (PROngué\

Basic transmission technology RS 485 \R\SN-IS\

Length / transmission speed Sgn{?:\l\en@ \

9,6Kkbit/s — 93,75 kbit/s 1200 N 1290 \

181,5 kbit/s 1000 ( O 1\000\)

50 kbit/s 400 (\\// o\
1,5[Mbit/s éoo < h ( K

3 —|6 — 12 Mbit/s 10\0\ Not applicable
Maximum capacity ( Maximum No.
Deyices / segment 3\( \ \ 32
Number of devices / netwo \( g\ \\/ 125
@ ||mited by addressm’g\sQ;mé\ Q\ >
A.4.3.2.3 Net isties for balanced cabling based on Ethernet

Not applicable.

A.4.3.2, ristics for optical fibre cabling

Repladen

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

Table A3—N

Optical fibre type Description

Single mode silica Standard | 1320 nm

Attenuation coefficientat A | <1 dB/km

Bandwidth or equivalent at 1 200 MHz x km

A

Alternative description

Mode field diameter (um) 9...10
Outer diameter (um) 125
Minimum length (m) 0
Maximum length (m) 15 000

Multimode silica Standard 850 nm
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Optical fibre type

Description

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

Modal bandwidth 600

(MHz x km) at A

Alternative description

Core diameter (um) 50

Outer diameter (um) 125

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

Maximum length (m) 3000 /‘

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

Alternative description

Core diameter (um)

Outer diameter (un}i{ ~

a\J

\Q,Z%{O,MS

G )L

0

MaxigumNenyth (m)) " \_| 3 000
POF Standard  PegOgm
Atfenualionegeffivientayh | <230 aB/km
bandwidth 10 MHz x 100 m

)atA

P

Alt natNe\description

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

A.4.3.2.5 Specific network characteristics

Not applicable.
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A.4.3.2.6 Specific requirements for generic cabling in accordance with

A.4.4

ISO/IEC 24702

Selection and use of cabling components

A.4.4.1 Cable selection

A4.411 Common description

Addition:

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

networks
CP 3/1 networks only can be connected to the generic cabling vi nyerterfadapter as
specified in IEC 61918:2010, 4.1.2.
A.4.4.1.2 Copper cables
A.4.41.21 Balanced cables for non Ethernet base
Not applicable.
A.4.4.1.2.2 Copper cables for non Etherng
Additign:
Unshidlded cables shall not be used wj
Repladement:
Table A.4 provides val ate given in IEC 61918:2010, Table 4.
’ ant to copper cable: fixed cables
-~
Char CP 3)1 (PROFIBUS RS 485) CP 3/1 (PROFIBUS RS 485-I5) 2
Nomlnal abie\] 135="65 Q; f=3 MHz - 20 MHz
tolera ce)
BW or u&b\ﬁnc Balanced
Wc\?\ D |<s50m
DCR of\h'e\ Not defined
Numbep of conduétors 2
Shielding Mandatory
Colour code for conductor A = green; B = red
Jacket colour requirements Violet Light blue b
Jacket material Application dependant
Resistance to harsh Cable types for different applications available

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

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

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

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

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

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

A.4.41.3 Cables for wireless installation

Not applicable.

A.4.41.4 Optical fibre cables

Replagement:

Table A.5 provides values based on the template given in

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

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

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

Numbdr of optical fibres I 2 2

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

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

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

Resistance to ars Yes Yes Yes Yes Yes

envirorment( g. UV

resist,

Breako 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
Addition:

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

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

A.4.4.2 Connecting hardware selection
A.4.4.21 Common description

Modification:
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Applies with consideration of A.4.2.3.1.

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

Not applicable.

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

Replacement:

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

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

IEC
60807-2 IEC 60947-5-2
or or IEC 61169 ANSI/NFPA Y
-8 T3.5.29 R¥2003
IEC IEC 61076-2-101
60807-3 \
AN
M12-5 . . ) 16 )
o | ae | wasn | wizawin | comin | ] SRIEN gpen) Tormina [ opers
A-coding 9 9 THD
cp . /ﬁ Hybrid
3/ 4 pin No Yes No N /\\N\ Yes style

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

A4.4.24 Connecting hardware requ ireless installation
Not applicable. %

A.4.4.2.5 Connec

Replagement: Q

Table A.7 provide

<\ able AX - Optical fibre connecting hardware

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

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

CP Yes No No No No Others for

3N POF and
hard clad
silica

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

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

series.

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

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

BFOC/2,5 Yes Yes Yes Recommended Recommended No
SC No No No Yes Yes No
SC-RJ No No No Yes Yes No
LC No No No Yes Yes No
F-SMA No No No Yes @ No
Otherp No No No Yes \lo
NOTH |IEC 61754 series defines the optical fibre connector mechani aI | erfa erf hance
specifications for optical fibre connectors terminated to specific fibre types ar dlse inNNEC £0874
serieqy.

A.4.4.2.6 Specific requirements for CPs

Not applicable.

A.4.4.2.7 Specific requirements dance with
ISO/IEC 24702

A.4.4.3 Connections within a chap

A.4.43.1

A.4.43.2

Subclduse A.4.4.3.2.3

3/1 netw@

For CH

A.4.4.3.
Subcla

A.4.4.3. ‘net

Not applicable.

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

Ethernet

Addition:

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

A.4.44 Terminators
A.4.441 Common description

Addition:

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

terminated.

A.4.4. 42— Specific terminmator requirements for CPs
Additign:

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

For CR 3/1 networks with RS 485-IS the terminators shalkbe : with 22.2
IEC 61|158-2:2007. If the terminators are built-in withi devica-then~pagwer supp

curren{ limitation via built-in resistors shall be provide

A.4.44.3 Specific requirements fg
ISO/IEC 24702

gene 3 i dance with

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

Additign:

If devig¢es according tq

then the nationa gul hen installing such devices.

A.4.4.5. avice ation.and connection requirements for CPs

A.4.4.5. aciffe-reguirements for wireless installation

A.4.4.%. acificxequirements for generic cabling in accordance with

A.4.4.(r Coding and labelling

are intended to be used in hazardous lo

e with

2.4 of
y with

cations

A.4.46.1 Common description

Addition:

For CP 3/1 networks with RS 485-IS the colour coding of the bus cable for intrinsically safe

circuits shall be light blue.

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

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

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

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

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

The conflguratlon of the LV power d|str|but|on system shall comply W|th IEC 60364- 1 2005,

312.2. earth
(PE). nts of
local or national regulations for the erection of electrical or communicgtion hall be
observe

Where[the power distribution system does not comply with the 3yst .C. turrent
can b - ‘ th OF-
cables|(see IEC 61918, Annex E for details)

A properly installed a.c. power system ensures thay'no _curregts \ i and/or

ential bonding conductors connected to the GBN

Currents higher than approximately 01 A\ robimg e electrical installatign (that
means| more than one connection betwee ANPE anywhere in the power distdibution
systent).

e Cuflrents on the PExcond

e Cufrents through c
e Currents thr
o Prg i ! erpfinals, on lightning conductors, and water pipep.

NOTE i € 5 witching, ghort circuits, or atmospheric discharge (lightning strike) cgn cause
current in the

A.4.4.7.

A.4.4.7.1.3 Methods for controlling potential differences in the earth system

A.4.4.71. election of the earthing and bonding system
A.4.4.7.2 Bonding and earthing of enclosures and pathways
A.4.47.21 Equalisation and earthing conductor sizing and length

A.4.4.7.2.2 Bonding straps and sizing

A.4.4.7.2.3 Surface preparation and methods

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

A.4.47.31 Mesh, equipotential

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

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

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

A.4.4.7.4 Shield termination

A.4.4.7.4.1 Non-earthed or parallel RC termination

Not applicable

A.4.4.7.4.2 Direct

Additidn:

Shielding of bus cables shall always be connected to earth at both endg)of thescables.[Single
point shield termination shall be avoided.

Where| equipotential bonding is not guaranteed oy > i ple by
installing an equipotential bonding conductor in paralle} to istrj ication
cables) optical fibre cabling should be used.

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

For CH 3/1 networks

For th¢ operati
also the shielding0

earthin

hereby
ing the

Conve a two-
wire cgbles-With Tsglagting repeaters in the control room process d.c. signals or low-frequency
a.c. signals< The influence of wire-conducted noise signals with higher frequencies ¢an be
suppregssed by means of appropriate input filters having a low cut-off frequency. Thus, in
contrast to fieldbus systems, for such devices a predominantly electrostatically acting cable
shield (earthed on one side) is sufficient.

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

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

If the installation is made and maintained that it can be ensured with a hlgh degree of
certalr;{y that a potential equalisation exists between each end of the /ircu

betwegn the hazardous area and safe area) then cable screens and gqnducting
both e

In the
bondmg system is an absolute reqmrement anyway. The meas(res de ‘--c the

metallic components) can be supplemented using the follotw

e Laying of the bus cables on metallic cable trays.
e Incprporation of the cable tray into the equipo

e Intgrconnections of the cable tray these
intgrconnections should consider sa hpacity
and be designed for high-frequency cs N i

Figure| A.1 shows the recommended i . shieldi i CP 3/1
networks with RS 485-1S.

I
I
Autonation repeaigr I
]

system
AN T
| B
! l
\> T - i
: Field Field Field
4 | device device devicdg
|
|
|
|
|
|
R *
@ ig—— Equipotential bonding system
L=
Non-hazardous area éi—) Hazardous area

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

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

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

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

A.4.4. Storage and transportation of cables
A.4.48.1 Common description
A.4.4.8.2 Specific requirements for CPs

A.4.4.8.3 Specific requirements for generic cabling in ac
ISO/IEC 24702
A.4.4. Routing of cables
A.4.491 Common description
A.4.4.9.2 Cable routing of assemb
A.4.4.9.3 Detailed requirements fox cab g inside‘enclosures
A.4.49.4 i
Additign:
For CP 3/1 networks wi : or intrinsically safe circuits shall be kept
separz:e from pox ROS 'ble oupling of energy to this cables. IEC 60p79-14
and national 0®0‘ shall‘a
A.4.4.9
Additign
Balang es Y ketween buildings shall be installed on metal cable racks| Mesh
openings dedn order to improve EMC capabilites

Direct puried,cables _ghall be routed in a plastic pipe at least 60 cm below the surface. A cable
i be placed above |t approxmately 20 cm below the surfacg¢. The
equipotert - all be
routed approxmately 20 cm above the fleldbus cable The earth strap is also used as
protection against the effects of a lightning strike. The minimum cross section for the
equipotential bonding according to IEC 60364-5-54 for steel is 50 mm?2.

However optical fibre cabling should preferably be used between buildings.

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

Addition:

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

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

A.4.4.12 Installation in special areas
A.4.4121 Common description

A.4.4.1272—Specific Tequitements for CPs

A.4.4.12.3 Specific requirements for generic cabling in accordapce\wj
ISO/IEC 24702

A.4.5 Cabling planning documentation
A.4.5.1 Common description

A.4.5.% Cabling planning documentation for CP

A.4.5.3 Network certification documentation

A.4.54 Cabling planning docume n accordance with

ISO/IEC 24702

A.4.6 Verification of cabling planni
A.5

A.5.1

A.5.1.1
A.5.1.2
Additign:

For CH

A.5.1.3
A.5.2

A.5.2.1 General requirements for all cabling types

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

Table A.9 — Parameters for balanced cables

Characteristic Value
Minimum bending radius, single bending (mm) 30_754
Bending radius, multiple bending (mm) 60 — 150 @
Mechanical
force Pull forces (N) 80-1502
Permanent tensile forces (N) 80 — 100 @
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Maximum lateral forces (N/cm)

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

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

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

Table A.10 — Parameters for silica optical fibre cables

Replag

Table

Table

Characteristic Value
Minimum bending radius, single bending (mm) 50 — 200 @
Bending radius, multiple bending (mm) 50 — 200 @
Mechanical
force Pull forces (N) 5(}3<8%0 ﬁ\
Permanent tensile forces (N) g{)O\B a
Maximum lateral forces (N/cm) ( \b({— 00 \/
Temperature range during installation (°C) \ %\XSO\K
@ Depending on cable type; see manufacturer's data/shee\ \ \\/

ement:

\.11 provides values based on t ate gien\inlEC 61918:2010, Table 20.

Table A.11 — Paramete or optical fibre cables

{ \qurackﬁg\ig ) \\) CP3/1 (PROFIBUS)
Win}mqbéndwdwming (mm) 30-100 @
\gendin§}m{s,wﬁgb§ding (mm) 50 _ 150 @

Mecl

force WCN\‘) S 50 — 100 @
PWMtens%jcrces (N) Not allowed
bm{(im}«qla\fem/forces (N/cm) 35— 100
\f\emp ra@e range during installation (°C) 0_5082

\Qge Qg on éibh% type; see manufacturer's data sheet.

X

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

Iable A.12 — Parameters tor hard clad silica optical fibre cables

Characteristic CP 3/1 (PROFIBUS)

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

Mechanical

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

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

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

A.5.2.2.2 Separation of circuits

A.5.2.3 Specific cable installation requirements for CPs

Not appticabte:

A.5.2.4 Specific requirements for wireless installation
A.5.2.% Specific requirements for generic cabling in accordance\w / 4702

A.5.3 Connector installation

A.5.3.1 Common description

Additign:

Becaugse no mechanical encryption exjs \ntri ic@‘ safe and non-intrinsicallly safe
circuity, the manufacturer shall norm S ents appropriately in ofder to

prevent connection mistakes.

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

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

A.5.3.2 Shielded ¢

A.5.3.] Unse

Not applicable.

A.5.3.4 installation requirements for CPs

Additio

A.5.3.4. : onnectors

CP 3/1] networks usé the 9-pin Sub-D connector inside control cabinets (IP20). Unles$ using
pre-mgde‘Cable assemblies, the connector shall be fitted to the CP 3/1 cable.

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

e A: green
e B: red

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

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

Figure A.2 — Sub-D connector

in numberings (front view

Table A.13 shows the pin assignment of a 9 pin Sub-D connector w

networks and RS 485.

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

Pin Signal Description < \ S;ecif ation
Cable | Device ™~ \

1 (Shield) Shield or potential equalizq{ionm Not}commended

2 M24 Earth oféﬁ\wy{ S}fb&ily >Optiona| b

3 RxD/TxD-P

Receive/(ans}rq d@a;\in{B (re&{) U )\/ Mandatory

4 CNTR-P xCoWre}e@terw Optional b
5 DGND Data growna\(reference Mandatory
ltageto )
PO\W@up ly »5V (e.g. for Mandatory
\ts%s termination)
K Wer supply Optional P
%e}&Q/eNs it data; line A (green) Mandatory
\/\ Control of repeater direction Optional b

Table |A. assignment of a 9 pin Sub-D connector when used within

networ

CP 3/1

CP 3/1
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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 Intrinsical!y S_afe Mandatory 2
BL_Js Termination
6 ISP Intrinsically Safe Mandat a
Bus termination
plus AN
7 NC Not connected — \/
8 RxD/TxD-N | Receive/transmit data; line A (green) M cNor\y\
9 NC ‘ Not connecte)i/\ — Y

NN
@ With external termination only. Without the terminatiqn s&cirwmd
on a voltage of 3,3V = 5% shall be provided (&GP - IS

A.5.3.4.

The 5- treme industrial enviropments
exist.

Only s itted) Thnec qrs’feature a mechanical key (B-cqding).
Pin as i . ure A.4, Table A.15, and Table A.16.

]

readed joint
ield)

View ditection

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

v

Table
RS 48]

Table
RS 48!

View direction

\.15 shows pin assignment of

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

D .

Pin

\éable

(N
Sign{ /\\ \) Sbfscription

Device

Po%e‘ku'ppﬁ/ +5V (e.g. for bus termination)

\
'\RXDKXD-N é@iveﬁ@n\awit %ta; line A (green)

™\

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

_R&DITXD-P\Rebeive/trapsmit data; line B (red)

}}qmecti/an to shield not recommended

Housing/shield

ignment of a M12 connector when used within CP 3/1 networ

ks and

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

A.5.3.9
A.5.3.6

A.5.4
A.5.4.1
A.5.4.2

Additign:

Both e

Differe
shall b

A.5.5
A.5.5.1
A.5.5.2

Not applicable.

Specific requirements for wireless insta

Specific connector installation require
accordance with ISO/IEC 24702

Pin Signal Description
Cable Device
1 ISP Intrinsically safe bus
Termination plus @
2 RxD/TxD-N Receive/transmit data; line A (green)
3 ISM Intrinsically safe bus
Termination minus @
4 RxD/TxD-P Receive/transmit data; line B (red)
5 (Shield) Connection to shield not recommended (
Screwed Shield Shielding Housing/shield
(gland) /\ (\
@ With external termination only. Without the termination resistor circult s 'tcr@\
on a voltage of 3,3 V + 5% shall be provided (ISP — ISM)
X

Terminator installation

Common description

Specific termipator installa

pecific\device installation requirements for CPs

abling in

. Care

A.5.6
A.5.6.1
A.5.6.2

Coding and labeling

Common description

Specific coding and labelling installation requirements for CPs

Not applicable.

A.5.7

Earthing and bonding of equipment and device and shielded cabling
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A.5.71 Common description

A.5.7.2 Bonding and earthing of enclosures and pathways
A.5.7.21 Equalisation and earthing conductor sizing and length
A.5.7.2.2 Bonding straps and sizing

A.5.7.2.3 Surface preparation and methods

A.5.7.3 Earthing methods

A.5.7.31 Equipotential mesh

Additidn:

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 pe ys 3 tworks.

A.5.7.3.3 Earthing of equipment
A.5.7.3.3.1 Non-earthed or paralle

Not applicable.

A.5.7.3.3.2 Direct
A.5.7.3
A.5.7.4
A.5.7.4,
A.5.7.4.

Not ap

A.5.7.4.
A.5.7.4. es of direct and parallel RC termination

Not appticable.

A.5.7.5 Specific earthing and shielding installation requirements for CPs

Not applicable.

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

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

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

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

The commissioning process is divided into eight steps.

e Step 1: Visual inspection.
e Step 2: Acceptance measurements.

e Step 3: System configuration.

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

e Stdp 6: Test signal inputs.

e Stdp 7: Test signal outputs.

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

A.6.2.1 General

A.6.2.2 ation
A.6.2.7
A.6.2.3.

A.6.2.3. ents for earthing and bonding

A.6.2.4

Additign:

Verify b point
shield

Verify 0,1 A
indicat h does

A.6.2.8 Verification of cabling system

A.6.2.6 Cable selection verification

A.6.2.6.1 Common description
A.6.2.6.2 Specific cable selection verification 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 whether the cable parameters meet the transmission
requirements of the CP.
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A.6.2.6.3 Specific requirements for wireless installation

A.6.2.7 Connector verification

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

Verify that all connectors are classified by the manufacturer for use within CP 3/1 networks
(see declarations in the data sheets as provided from the manufacturer and/or marks on the
connectar)

A.6.2.7.3 Specific requirements for wireless installation
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. Terminators verification

A.6.2.9.1 Common description
A.6.2.9.2 ents for CPs
A.6.2.10
A.6.2.1
A.6.2.1
A.6.2.1
A.6.3
A.6.3.1
A.6.3.7

Not ap

A.6.3.3

A.6.3.3-

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

Additions:

Based on Annex N of IEC 61918:2010, the following information details the validation
measurements.

a) Determining the loop resistance

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

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

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

1) Test circuit A

Conrlection M3 Equivalent circuit diagr
betwg¢en pin 3 1
and ghield Shield
Sub-D9 connectors
3
Shield AN /7
!
Red Shw Possible
egistance . .
interruption
meter( )
Figure|A.5 shows short cjrsui i 3\ (pin 3) and the shielding at the femote
connegtor. Resistance € e \B Apin 3) and the shielding at the¢ local
connegtor. Measurem data line B and shield.
Connection Equivalent circuit diagram
between pin 3 /
and shield Possible
. interruption
Line B (red) /,,p,
o ; 1Y
Sub-D9 ector 3 :
/@' | Possible
3 1 short circuit
Shield i /,
o i
ot Shield Possible
esistance interruption
meter( ) e '

Figure A.5 — Test circuit A - resistance measurement of data line B and shield
2) Test circuit B:
Figure A.6 shows short circuit between data line A (pin 8) and the shielding at the remote

connector. Resistance meter between data line A (pin 8) and the shielding at the local
connector. Measurement of the loop resistance of data line A and shield.
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3)

Figure
conneq
conneg

QT O

4)

Figure

Connection = Equivalent circuit diagram
between pin 8 | —
and shield Shield Possible
. interruption
Line A (green) hih
T I
Sub-D9 connectors 8 :
/@' | Possible
8 i short circuit
Shield i )/
o 1
o 1 Shield Possible
meter( ) \/ emuglion

Shield
Resistance

meter ()

rcuit C - resistance measurement of data line A,
data line B, and shield

A8\shows n6 connection between data line B (pin 3) and data line A (pin 8)

remote

connector. Resistance meter between data line B (pin 3) and data line A (pin 8

Connection i 3
etween pin 3 | —
ndshield Sl Possible
Line A (green) Ccross v;irirng
Sub-D9 connecl{s\ : ’:I><Z:‘_
Line B (red) possible 3
short circuit
O

remote
b |local
hes.

at the

at the

local connector. Measurement of several possible termination resistor networks.
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No connection 3 Equivalent circuit diagram
between pin 3
and pin 8 8
Line A (green)
Sub-D9 connectors 3 H ' ;
: Several
3 /@V termination
8 H " networks
8 P 8
O 0
Line-B-(red)
Resistance N ’
meter( ) \ )
Fijgure A.8 — Test circuit D - resistance measurement betw B
If the ipstallation does not have a 9-pin Sub-D plug connectgr at the begigRi end of

Sahnectionbetween
dataline B andshield

Resistance
meter (Q)

ement without 9-pin Sub-D plug

érformed using the test circuits A to D.
c) Me

The di
resista
determyi
respectiv
determyi

the relationship between the cable length and tHe loop
d and reverse) of cable type A for CP 3/1 (RS 485). To
line A or B, the resistance value from the diagram for the
all be divided by two. The value for the shielding resistance |is best
ment of a known cable length.
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120

-
; /
-

e

20
r4v)

Resistance (Q)

0 200 400 600
Cable length (m)

Figure ed  for
measu : pective
test ci hextesistance of the shielding

(revers
length)

cable
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Test circuit A
Measured value R
X = calculated value

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

shielding

R = infinite

l

Test circuit C

-1S)
Figure ed for
measu ifcuit A.

The re
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Test circuit B

Measured value R
x = calculated value

D

R=x0Q R<xQ R = infinite
Data line A and Short circuit between Shleldmg or data line A
shielding ok data line A and interrupted
shielding
LAV

Test cirgdilkA

(N

R = infinite R<xQ
Short circuit between
data line B and
shielding

Test circuit C

R = infinite
Data line A or B

Figlire A.12 — Acti anre re uti BE measurement 2 (RS 485 and RS 485-1S)

e) Measureme@

This tgst is reveali
segment. Figure

1 cable
plan.

Start
Switch variant D
Measured value R

RN TN

. R>220 Q

R= |nf|n.|te . R< ?20 Q 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 Q/m

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

Only one network termination resistor at the end of a segment is permitted to be switched on.
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The values for the termination resistor of 220 Q (with RS 485-IS = 200 Q) may vary from
215 Q to 225 Q (with RS 485-1S = 196 Q to 204 Q) due to specified tolerances of £2 %.

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

Sub-D plug connectors. It verifies the correct connections (Pin 2 and 4) according to Table
A.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 optical fibre cabling for non/ Ethernet baLed
CPs

Additidn:
Table A.17 provides information on the minimum power budget for\vario [ types.

Table A.17 — Maximum fibre channel attenu

Singlemode Multimode ard (cl sH\ \/Plastic optical fipre

fibre optic fibre optic ibre
/\ > Standard Increased

Typical yavelength 1320 nm 85Q nm \ éQO nm\ 660 nm 660 nm

Maximumn fibre channel
attenuatjon

5dB 6d?> 3\dB 6 dB 11 dB

A.6.3.3.3 Specific rey ing i
ISO/IEC|2

A.6.3.4
A.6.3.5

A.7

A.8

Subclaluse 8.4 has addition:

In cases of fieldbus network trouble the checklist according to Annex G of IEC 61918:2010
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 dependant and therefore out of scope of
this standard. 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 standard specifies the installation profile for Communication Profile CP 3/2
(PROFIBUS with physical layer MBP, MBP-IS, and MBP-LP). The CP 3/2 is specified in
IEC 61/784=1=

B.2 |Normative references

Additign:

IEC 60079-0:2007, Explosive atmospheres — Part 0: Equipfnent<_GeReral requirements

IEC 60079-11:2006, Explosive atmospheres — Pa ptrinsic

H

safety [i

IEC 60079-27:2008, Explosive atmo
(FISCO)

oncept

IEC 61|000-4-2:2008, Electromagnetiq Part 4-2: Testing and

measufement techniques

—

EN 50

ANSI se in

Baland

B.3

B.3.1
Additign:

6.3
bus pgwering
type ofpowet cupp=y vvhclcby fietd—devices—obtain—theit |cqui|cd au;\i“aly powet ia the

fieldbus communication lines

6.4

common mode rejection ratio (CMRR)

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

6.5

fault disconnect electronic (FDE)

equipment used to limit the current consumed by a field device during a malfunction. This unit
can be a part of the field device, or it can be connected in front of it
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6.6
FISCO model
possible implementation of an intrinsically safe fieldbus for use in potentially explosive areas

6.7

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

6.8

intrinsically safe circuit
electric_circuit in which sparks or thermal effects cannot occur under specified test conditions
(for example EN 50020) neither during normal operation (that means opefing~and cloging of
the cirfuit) nor during a malfunction (that means short circuit or earthjng error\which could
cause |gnition in a potentially explosive area

NOTE [pening or short circuiting of intrinsically safe electric circuits only caugse sparks.

6.9
Manchester encoding

binary| encoding method enabling receivers of seri
determine the start, end, or middle of each bit x
(synchfonous)

unambiguously
clock

[IEC 6]1158-2]

6.10
mediu
part of

m attachement unit (MAU)

NOTE
receivin

Hulator),

B.3.2
Additio

CMRR
EExial
EEx ib |
FDE
FISCO
MAU
MBP Manchester coded and bus powered (IEC 61784-1)

MBP-1S —anchester coded—and bus powered for imtrimsic safety (tEC 6 1784-1)
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 applicable.

B.4 Installation planning

B.4.1 Introduction

Subclause B.4.1.1 has modification:
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CP 3/2 networks are typically not connected directly to the generic cabling but to a CP 3/1
network that is connected to generic cabling via converter/adapter as mentioned in
IEC 61918:2010, 4.1.2.

Interconnection among CP 3/1 and CP 3/2 networks can be accomplished by using a
converter/adapter offering a fieldbus interface

1) for CP 3/1 fieldbus networks and a fieldbus interface,

2) for CP 3/2 fieldbus networks.

Addition:

CP 3/2is a subsystem of the Ethernet based automation island; see\potenti iye area
within

One of the primary characteristics of CP 3/2 fleldbus d to be
integrdted into systems using devices with different p e optic
according to IEC 61784-1 CP 3/1. This means thz re (for

example gateways to other networks, engineering cpnsgles, and/display and operator control

CP 3/2 networks are linked to the components 3 cess by either an intggrated
CP 3/2 network interface with a physicaiNlaye o\ 61158-2:2010, Clause¢ 11 or
via a CP 3/2 to CP 3/1 signal coupler/This adapts interface of the components c|ose to
the pr P 3/1 field devices. The combfination

called a segment coupler.

NOTE Fieldbus terminator

9,
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WAN
s
PROFIBUS / PROFINET / industrial Ethernet

B.4.2 Plann

i reqg
B.4.2.1 Safeti

B.4.2.1.1
Additidn:

Three |ps
authorfty,
for enduring.th

BR
G
I— -— e (- —— -_
I CP 3/2 MBRIS | CP3/1RS 485 CP3/1 RS 485 .
I I PU|
PROFEIRLL PROFIBUS e - PROFIBUS ']
| MBP r B RS485 1
Example : Example : R8485 Example:
_ Transmitters - Decentralized Example: - Analysisnstr I
I _Control devices process I/O - Decentralized - Electric power
- Analysisinstc - Mux process /0 distribution
- MUX
I With profile With/without With profile I
definition profile definition Without definition
I profile definition |
I Safe Area I
I Decentralized process /O I
h I I I I IS B S S S .
EC: Engineering Console

GW:  Gateway
0S: Operation Sta

BR : Bridge

AS: Automation Statio
PU : Package Unit
SiK: ignal Coupl

CP 3/1 networks

gnsibility for a fieldbus installation. The testing and certification
and certified the individual components of the system, is resppnsible
the design of the devices meets the applicable standards.

The manufacturer of the individual devices is responsible for ensuring that each individgial unit

manufactured corresponds to the documentation, which was available to the certifying
authority, and 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 may 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
ignition _is not increased by connection of cables with distributed inductivities and
capacifances and line terminations on a power supply. The length of the fieldbug cable
(trunk pable) can thus be selected almost without regard to safety restyig is\dges not
mean |that environmental conditions resulting from the functioral s Clan be
disregarded. They shall indeed be considered.

The mpximum number of fieldbus stations that can be conné 3/1 to

CP 3/2 coupler and, if present, hand-held terminal) depend

a) the
b) the

If one
reduce

\), this

The mjnimum current to be delivered b can be
easily derived by adding the basic current d-held
termingl and the coupler, Aif present) \and held current for the fault disconpection
electronic (FDE) and for e m

hber of
nd the

Optimigation of the systen g
devices which caf\ be\xconnegs
appropriate typ .

In indi arner onuser for a specific fieldbus configuration shall cqlculate

valid p > rinex B.4.4.1.1 specifies a suggested procedure t¢ make
this anplysis €asi

The last

Field ¢ for the fieldbus master and line terminations shall be checKed for
conformance)to sa 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.

B.4.2.1.2 Electrical safety

B.4.2.1.3 Functional safety requirements
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
the intrinsic safety type of protection (MBP-IS). Planning of the non-intrinsically safe and
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intrinsically safe systems follows the same open concept. Field devices can be connected
together to create different topologies and be completely powered by the fieldbus. The
devices can be manipulated and connected or disconnected during running operation within
potentially explosive areas. Devices with higher power requirements can also be powered by
separate local power sources that mean local powering.

NOTE Bus powering may or may not be used in parallel.

The "i" intrinsically safe type of protection is advantageous for electrical apparatus and
electric circuits which require low current due to their design.

This offers a number of advantages:

e Mepsurements or calibrations are possible in potentially explosive argas wh vice is

engrgized.
e Deyelopment and manufacturing of intrinsically safe devices is

NOTE Added expense over the standard model of a device is low in coppaci types of

pro:lectlon
e Intfinsic safety is the only type of protection, which ajso™ B de the
deyices in the explosion protection.

The limited electrical power, which intrinsically safe etectricgirCuits can transmit, and the
relativgly complex rules and general conditions w 3 the cofinection of actiye and
passive devices, creates certain restrictions. The connection lines shall also

¢ e intrinsically safe systems

that udqually conS|st of only one active and oQe\p i ice. However, an intrinsically safe
fieldbus is harder to evaluate since a lagge numb evicesare connected together
B.4.2.{.4.2  Architect %

Figure| B.2 shows ay typi i akchitectire. The field devices with low |power

consumption (for exa e transmitters) are powered by a two-wire

fieldbul. Signal ed over the fieldbus. The sensors/actuat¢rs are
located in the f 3 il floef monitoring unit or components and the| signal
couplef connecting i€ldbus aye located in the control room or are to be explosion
protecied. Intrinsic,Safety a1l b ed by suitable construction of all devices connected

to the fieldbus e 3 are nofinstalled in the field.

; Field
; i Exi
AS SiC o 1 =
&) : (L
PS § ® B E

(Exi) :
AS Autorration System Ex i Intrinsically safe
SiC:  Sgnalcoupler F: Field device
PS Power supply T: Line terminator

Figure B.2 — Typical fieldbus architecture
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Type 1 and type 3 of IEC 61158-2 state that a maximum of 32 field devices can be connected
to the fieldbus. However, under certain conditions, this number may have to be reduced.
Some applications use field devices (for example transmitters) that cannot be operated on the
power available from the fieldbus. Another source of power can be used here. The intrinsically
safe fieldbus then transfers the data while separate electric circuits supply the auxiliary power
to the transmitters (see Figure B.3).

Control Room Field

AS (2:((?) - ; Exi
S é GRGRG

AS: Automation System
SiC: Signd coupler
PS: Power supply device

B.4.2.1.4.

The FISCO mo ifi n 1k QO7Q-27, provides the capability of implementing an "i"
fieldbus for use [ 3 . i isti i is that
only one active dewvce i k i [ 'ﬂdbus.
The other deviceg are i g In case
of magunctions, i ‘ kept in mind (fault conditions), there is only one|device
that cqn sup : fieldbus line. This maximizes the number of devices, which can
be connected. Sincexomy the bUs power supply device can provide power on the ling, only
this one/device nx ds to\be equipped with a current and voltage limiter safety circuit| Table

e limits of the parameter areas for use of the FISCO model I)r EEx
>/ These areas are based on the results of previous studi¢s and
reasonfable_extra jons. 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 La
and capacitance Ca are not listed for the supply current circuit of the bus power supply device. If these values had
been included, it would create the impression that La and Ca 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.

e Only one active source in the sense of intrinsic safety. No power is supplied when a
station is sending.

e Each station consumes a basic current (direct current), which remains constant after the
transient recovery time.

e The stations (that means transmitter, hand-held terminal, bus master and repeater) act as
a passive current sink.
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e The effective inner inductivities and capacities of the stations can be disregarded in

relation to intrinsic safety.
e Different types of lines can be used.

e The main fieldbus line shall be connected to earth at both ends.

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

Table B.1 — Valid parameter range of the FISCO model for use as EEx ib lIC / lIB

Power supply device characteristics

(Output characteristic curve approaching square form )

Values

Uz (Maximur-output-voliage)

14\ to-24 )\L

lx = Shart-circuit current in accordance with PTB report W-39

Exampldgs:

atUs =[5V (group IIC) up to 128 m

at Us = 15V (group IIB) up to ZSNA

Cable characteristics Values<ger Iér\\ \ )
R' (loop [resistance) = 18 Q to Q )

L
c
C' (if bu$ circuit is floating)

C' (if thg shield is connected to a port of the p@ vige)

luding an existing

'core/cgre + C'core/shield

Vaiues

Cable Idngth /X
Total lerjgth >5 000 m
Drop cables (each): (\ RN % <30m
Line terminations \k ) Values

AN ~
RC elenents with:
R 90 Qto 100 Q
C _ _ 0 uF to 2,2 uF
The resiptor shall be | W e sense,ofREN 5Q020.

NOTE A line terminaﬁt\}\'\s pémit%qat\eé%@é of the main fieldbus line.

Table B.2 Iid’ paxameter range of the FISCO model for use as EEx ia lIC
A\
Power qu % \xg:;bstics Values
(Trapezpidal outputicharacteristic curve)
Us \) 14V to 20 V (highest safe valud)
Uo 22" Us
Ik Shori=circuitTurrentimaccordance with PTBTeport W=39
Example:
at Us = 15 V (group IIC) up to 215 mA

Cable characteristics

Values per km

R' (loop resistance)

L

c

C' (if fieldbus electric circuit is floating)

C' (if the shield is connected to one pin

of the power supply

15 Qto 150 Q

0,4 mH to 1 mH

80 nF to 200 nF (incl. an existing shield)
C'core/core + 0,5 C'core/shield

C'core/core + C'core/shield

device)
Cable length Values
Total length <1000 m

Drop cables (each)

<30m
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Line ter

minations: Values

RC elements with:

R
C

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

90 Q to 100 Q
0 uF to 2,2 uF

NOTE A line termination is permitted at each end of the main fieldbus line.

B.4.2.1.4.4 Fieldbus model

Figure

B.4 shows an example of a fieldbus model.

The p
compo
potent
curren

CP 3/2
IEC 61

It is a3
least 1
commu

ally explosive area). The power supply device contains circ
and voltage on the fieldbus.

shall use a bit-synchronous transmission protocol ar
784-1:2010, 7.3.1.

Control
Room

o—lLine
terminator

P<s?

]

| 140 = 10mA

Basic current

s po upply

Bu
sithl e terminato
§
1
1
1
1

S

Figure B.4 — Fieldbus model

terminal

Field
device

r the\modulation that each fieldbus station consumes a basic currer
0 ndAjvand

nication signals by modulating £9 mA to the basic current (see Figure B.5).

ling to
a non-
tion of

al, see

t of at

sually used to power the device. The sending devices generate the
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Bt 10111010 1
g*9mA + | —— —
Ll
| |
g A Ll
| | |
| | |
| | |
g-omAa + | L | L4 L
| | | |
S
—> 1Bt |

The prlmary characteristics of the data transmission in ac&ord
IEC 61158-2 are listed below.
e Didital, bit-synchronous data transmission.

e Dafa transmission speed of 31,25 khit/s.

e Mapchester encoding.

e Prdamble with adapted coding.

e Fallt-proof start and end delimiter.

e Signal transmissio i [ 3 ielded/unshielded).
e Remote poweri
e Intiinsically s
e Bu
. Up
e Ca
B.4.2.1:

Not ap

B.4.2.7 Security

be 3 of

B.4.2.3 Environmental considerations and EMC
B.4.2.3.1 Description methodology

Modification:
See A.4.2.3.1.

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

Modification:

See A.4.2.3.2.
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B.4.2.4 Specific requirements for generic cabling in accordance with ISO/IEC 24702
B.4.3 Network capabilities
B.4.3.1 Network topology

B.4.3.1.1 Common description
B.4.3.1.2 Basic physical topologies for passive networks
Addition:

The tree topology (see Figure B.6) can be compared to classic field installation topology. The
multi-wire trunk cable is replaced by the two-wire fieldbus trunk cable junction box
retaing| its role as a central connection unit where all field devices are ¢ llel.

Control Field
Room

AS sic
(Exi)

(FI,EEi)

AS : Automation System
SiC : Signal Coupler

PS : Power Supp
T :Line Term(nato
JB : Juncti

The bt
the fie
may al
topology

fers connection points (taps or passive couplers) along
be’looped through the individual field devices. Field devices
ynk cable via spurs. The combination of tree topology and bus
pehyits the optimization of the fieldbus length and the adaptgtion to
existin S, The restricting factor for fieldbus design is the attenuation| of the
commu 3 N between the fieldbus stations and the signal distortions caused|by the
concer i ieldRus stations along the fieldbus cable. For more details, see IEC 61158-2.
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Control Field
Room

(m

SiC ?
AS  —| &x) % @
PS

AS : Automation System
SiC : Signal Coupler

PS : Power Suppy

T :Line Terminator

JB : Junction Box
(1)...(n) : Field Devices

Figure B.7 — Bus top

Tree tqpology, bus topology or a combination of as the fieldbus strucfure for

the CPH 3/2 shown in Figure B.8.

Control Fi%

Room JB

(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
installations according to FISCO (< 30 m, see Table B.10 and Table B.7) is based on a pure
tree or bus topology. If a combination as shown in Figure B.8 is used in a hazardous 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 junction
box is 20 m, then the cable length between the junction box and any device connected to it
shall not exceed 10 m. This rule shall also apply to the topology shown in Figure B.9.
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Control
Room

PNK

SiC
| (Exi)

SG
(Exi)

T

Field

R+JB

+T 0

The nd

NOTE
makes (
more co

B.4.3.1.

Not ap

B.4.3.1

Not ap

B.4.3.1.
Additidn:

See to

plicable.

4 Cc

plicable.

B.4.3.1

B.4.3.2
B.4.3.2.1

24702

Addition:

General

SiC : Signal Coupler
PS : Power Suppy
T :Line Terminator
JB : Junction Box
R : Repeater
(1)...(n) : Field Devices

Figure B.9 — Fieldbus exfe

i -
AS : Automation System é

sio

segments may be installed. Howe
ers, actuators, initiators, valves, an

pltage,
2.1).

ver, this
so on)

Network characteristics

Due to the load in the signal frequency range and due to the reflections and distortions
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 via the
signal conductors.

For intrinsically 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
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of the power device is limited. In addition, a large portion of the available power is lost
because of voltage drops on the transmission line. An optimally designed fieldbus network
requires the precise calculation of the partial voltage drops between the power supply and the
individual field devices. The supply voltage on the remote-powered field devices shall be at
least 9 V.

NOTE 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~ot violagte the

limits.

Table B.3 — Power supply (operational val@\

Type Area of use Supply voltage | Supply current Mmﬁ@ &»«e}

I EEx ialib IIC 13,5V 110 maC_ MW\

I EEx ib IIC 13,5V 110 mAN ,5}\W

m EEx ib IIB 13,5 V éso@ 5,32 W

v Not intrinsically safe |24V 12 w
Table B.4 - L|n>n\\ Mved

Power supply device Typ e ] elll Type IV Type IV Type IV

Supply oltage

T current demand {\

13,5 138) 13,5 24 24 24
440 <250 <110 < 250 <50

<4b\ g\}o <18 <130 < 60 <30

=

Maximym loop re5|s ce

/ 3&;%

¥ Line length for CM < 250 <1700 < 850 <400
section|q=0,5 mm?

¥ Line length for co <90 <900 <400 <1900 <1300 < 65p
section|q=0,8 m}a\

X Line length far core <1000 <1500 < 500 <1900 <1900 <1400
section q74\5\m

Y Line leng \%c&s\/}n <1000 <1900 <1200 <1900 <1900 <1400
section|q=2,5

The required current (= 3 current demand) is calculated through the sum of the basicldevice
currents of the field devices, the current of the hand-held terminal, the current of the coupler
for the bus master, the sum of currents of any repeaters used and the limiting current of the
FDE. The latter can be calculated for every device connected to the fieldbus as the difference
between the maximum current when a fault occurs and the operating current. The device with
the highest threshold current is the determining factor.

The number 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 devices.

NOTE It is up to the user to take into account the fault current (£ 9 mA) or not. Leaving out of consideration may
be accepted if a short circuit will not lead to a dangerous situation or to economically unwanted consequences
(with an expected probability).
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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 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.

Table B.5 — Limit values for distortion, reflection and signal delay

Attribute Value

Attg
Attg
Mismatching distortion at any point (7,8 kHz to 39 kHz)
Ma

N

nuation between any two fieldbus interfaces (at 31,25 kHz)

nuation distortion a(f = 39 kHz) - a(f = 7,8 kHz) , ascending monotonically W){IQ N

imum propagation delay between any two devices

In a npn-hazardous area all topologies of B.4.3.1.2 3 nin the
framework of these limit values. For intrinsic safe ingtallatio to FISCO th¢ limits
and restrictions listed in Table B.10 shall be conside}

Since Individual calculation of the abq btween
two fiefldbus interfaces to obtain the optima consuming, rules have been
specified for a basic topology which, although\be m, will ensure that the|above
limit vdlues will not be exceeded.

A tree fopology was selegfed \as r%of a network. This network consists of ja main
cable (that means trunk), S(that means spurs), connection el¢ments
(that means splices), ¢ total cable length is the sum of the lengths
of the main cable and

IEC 61|158-2 requie lues listed in Table B.6, Table B.7, and Tabl¢ B.8.
NOTE Although different c ¢/mixed in one network segment, this should be avoided. Detgermining
the maqimum c miXed structures is more time-consuming and less accurate thgn using
structurgs consistin

&R commended maximum cable lengths including spurs

\ Type of cable Total cable length
1900 m
B 1200 m
C 400 m
D 200 m

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
1510 18 30m@ 60 m
13 to 14 30m @ 90 m
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Number of stub cables Length of one stub cable
(Intrinsically safe)

Length of one stub cable
(Not intrinsically safe)

1to12 3Oma

120 m

Spurs < 1 m shall be considered as splices.

@ Preliminary values in accordance with FISCO.

Table B.8 — Maximum length of the splices

Total cable length Total length of the splices
>400 m 8m (
N
2 % <
<400 m o I~

The ne¢twork can be enlarged with repeaters. The above li
individpal network segment, and only the maximum signa
total ngtwork.

Compl
remote
in accg

B.4.3.2.

Not ap

B.4.3.2.

Not ap

B.4.3.2.

Additidn:
See ag

B.4.3.2:

Not applicable.

B.4.4 ' —Selectionand-use-ofcabling-components

apply tp each
ated for the

quired

B.4.4.1 Cable selection
B.4.4.1.1 Common description

Addition:

Generic cabling in accordance with ISO/IEC 24702 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 61918:2010, 4.1.2.
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B.4.4.1.2 Copper cables
B.4.4.1.21 Balanced cables for Ethernet based CPs

Not applicable.

B.4.4.1.2.2 Copper cables for non Ethernet based CPs

Replacement:

CP 3/2 MBP according IEC 61784-1 requires that a two-wire cable shall be used as the
transmission medium for the fieldbus. Although the electrical data are not specified, these
data in
which ¢
IEC 61158-2 is required for fieldbus tests and
recommended. Table B.9 distinguishes between four types of ca
25 °C.

Table B.9 — Information relevant to copper/cg :

Characteristic Type A \B\\ w Type D
(Reference)

Cable déscription Twisted pair, r o S Several twisted | Several non-
shjelded ste pa airs, not twisted pairs,
otaI h|e| D shielded not shielded

Nominallconductor cross sectional area 0.8 2 0N\32 mm 0,13 mm?2 1,25 hm?2
G 1/§_L \(@W 22) (AWG 26) (AW(G 16)

Maximum d.c. resistance (loop) 44\Qlkr>r\ \\ \QM(m 264 Q/km 40 Q/km

Charactegristic impedance a’g\Sﬁ&kN 10\)%&0%) Y\M{O Q +30% a a

N

Maximufn attenuation at 39Ik M/k}\\/ 5 dB/km 8 dB/km 8 dB/km

Maximummn capacitivmlﬁye > &N) 2 nF/km a a

Group dElay distortioWkQSQ)Q—lz) \7 @km a a a
N

Surface |covered by sézr(é@\ \99% a — —

Extent of network~i cmqiné\sp\chaBe\s 1900 m 1200 m 400 m 200 n

a Not spec%d\

The re erenXMeans type A) shall be used for the conformance tests.

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

NOTE 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.

Cables installed in hazardous area shall meet the requirements of the related standards (for
example IEC 60079-14:2007, 12.2.2.7 and 12.2.2.8). 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.
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Table B.10 — Safety limit values for the fieldbus cable

Indicator EEx ia EEx ib IIC / lIB
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 line length <30mb <30mb
Line length <1 km <5kmC

a See Table B 1 and Table B 2 for definition

b Prelim nary values in accordance with the FISCO model, for tree- and bus topologies.

C For oplerational reasons the line length shall be limited to 1,9 km.

requirgments stated in IEC 60079-14 shall apply.

B.4.4.1.3 Cable requirements for wireless instz

Not applicable.

B.4.4.1.4 Optical fibre cables

Not applicable.

B.4.4.1. ibre cables

Not ap

B.4.4.1.

B.4.4.1. i aq ui o r’generic cabling in accordance with

B.4.4.7
B.4.4.2.

Modifidq

Subcljuse Bl4.2.3.T applies.

N\ Q\
When [multi-pair cables are used in potentially explosive ateas, e\p\eémstallation

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 61918:2010, Table 8.
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Table B.11 — Connectors for copper cabling CPs not based on Ethernet

IEC
60807-2 IEC 60947-5-2 ANSI/NFPA
EN T3.5.29 R1-2003
or or 122120 Others
IEC IEC 61076-2-101
60807-3
Sub.p | M125with | MI25with | M12nwith | Coaxial | .o | 0835 | open | Terminal | o
A-coding B-coding X-coding (BNC) THD style block
CP . M12-4 with
3/2 9 pin No No A-coding No No No No No No
NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible and

when m

xed may cause damage to the applications.

B.4.4.7

Not applicable.

B.4.4.2

Not applicable.

B.4.4.2.

Not applicable.

B.4.4.7

B.4.4.3

B.4.4.3.
B.4.4.3.

Not ap

B.4.4.3.

Subcla

Refer o manu

B.4.4.3.

4 Connecting hardware requirements for wireless in§

.5 Connecting hardware for optical fibre cab

7

ion

6 Specific requirements f¢

4 Optical fibre cabling connections and splices for CPs based on Ethernet

Not applicable.

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

Ethernet

Not applicable.
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B.4.4.3.6 Specific requirements for generic cabling in accordance with

ISO/IEC 24702

B.4.4.4 Terminators verification

B.4.4.41 Common description

B.4.4.4.2 Specific terminator 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 gne resjstor.gn both
ends of the main fieldbus line.
Allowef values:

R4100Q +2 %

C 1 uF £20 %
When [considering safety of the line terminations, r¢ ha [ esistor
can be| designed as infallible in the sense of EN 50020, @ tapatj sa . itpr fault
results| in a short circuit, the resistor is located dif o i . This shall be
considered when providing for prevention € igni
B.4.4.4.3 Specific requirements fo

ISO/IEC 24702

B.4.4.% Device locatiofi
B.4.4.5.1
Additidn:
If deviges accordi; cations
then the national

When
require

components, make sure that all components meet the

079-11 are allowed to be installed in intrinsically safe fieldbus
ith 12.2.5.1 of IEC 60079-14 the permitted values of thg input
bters-Ut; Pl of an intrinsically safe apparatus (for example a field devicg) shall
less-than the certified maximum values of the output parameters U0, 10 and P( of the

associ

bted power device. Additional restrictions applicable to the individual components (for

examp

le 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
Ic 11B lc/nB Ic 11B lc/nB
EEx ia lIC [EEx ia] lIC Yes No Yes No No No
EEx ia lIB [EEx ia] IIB Yes Yes Yes No No No
[EEx ia] IIC Yes Yes Yes No No No
EEx ib lIC [EEX ib] lIC Yes No Yes Yes No Yes
[EEX id] o TES NO TES TES /’N\ i &)
EExib I1B [EEx ib] IB (Yes)@ |Yes Yes (Yes)/a\& Yes Yds
[EEx ib] IIC Yes Yes Yes \pe/s\ &s \(e S
[EEx ia] 1IB (Yes)@ |Yes Yes ( s)\ Yes )ﬂs
[EEx ia] IIC Yes Yes Yes \ Y}\\ Ye\\) vds
a Thesd combinations are possible in theory but in practice they are iregelevary, ) i i may be
certified for group IIC and for group IIB as well (see column IIC/IIB). B i i ed that
the absolute maximum ratings for the input of the field device isti power
device:
ul > Uo,
I >10, and
Pl > PO.
In gengral, several devices from differ lant rexs i ieldbus.
Conneftion of bus-powere &Vi wered devices on an intrinsically safe
fieldbuk is only permitted |f S ices are provided with suitable isolgtion in
accordance with IiC
Although connecti i ationr (that means field device, hand-held terminal, and
couplef for the burs vith ts\poles reversed does not affect the functionality|of the
other devices cannecte . the fieldbus, an incorrectly installed bus station which|is not
equipp, i ) icX ity detection will not be supplied with power or be able tp send
and regeive. Statl 3With 2 to patic polarity detection operate correctly with any allocgtion of
the inplut te

B.4.4.%.2 pecific device location and connection requirements for CPs

Additign:

To ensure compatibility with the 21.11.2 of IEC 61158-2, 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
connection from the connection room to the electronics is made via feed-thru capacitors with
high tolerances. For more details on CMRR, see 21.4.4 of IEC 61158-2.
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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
Signal coding Manchester Il 9.2
Start delimiter 1, N+, N-, 1, 0, N-, N+, 0 @ 9.4
End delimiter 1, N+, N-, N+, N-,1,0, 1@ 9.5
reamble 1,0,1,0,1,0,1,0 9.6

Data transmission rate

31,25 kbit/s £0,2 %

Dutput level (peak - peak) 0,75Vto1V 11. g/\
aximum difference between +50 mV 1.3
os. and neg. transmit amplitude
+10 %

istortion (oversvoltage, ringing

E\aximum transmit signal
n drop)

Transmitter noise

1mV (RMS)b //\

Dutput impedance

>3kQC (\\//

Dperating voltage

e (S

Common Mode Rejection Ratio
CMRR)

11.3

| eakage current f

i &\ %

B N+ and N- are non-

In frequency range af

1]

ta Wols ina

z to \OOkHZ.

c dance Wi C 61158-2.

gafe

A further imp

defecti
or met

of fauli.

ve deviceip

tant requifement aims to the system fault tolerance. It shall be avoided
s the operation of the other devices in the system. Appropriate
nads-(for example FDE) shall prevent unwanted excessive current consumption
The increase of d.c. current compared with the rated current is called “fault c

that a
means
n case
t]lrrent“.

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 fieldbus
interface shall not be regarded.

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

e The device shall

regarded.

IEC 61158-2, 12.6.

contain a self-interrupt capability (Jabber

inhibit) according to
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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 17,9V and permissible oufput power up to 1,8 W) or with a linear barri fput volipge up
to 24 \[ and permissible output power up to 1,2 W).

blvanic
ended

If the devices are powered locally, the device documentation shall
isolatign from the fieldbus interface. Table B.14 provides a
specifitations for the data sheets of the primary devices.

Table B.14 — Recommended data sheet specificati 3/2devices

Recommended data sheet specifications Intrinsically
intrinsicall fe | safe deviceq

deWwxices

@\
eldbus interface in accordance with I@ 6}“@8{ A ( K §‘e3} j\/ Yes

ype of explosion protection in accordance Xitth\GQWN a \Np_/ Yes

-n

T
Communication device in accordance wi% the(EQC()\KQ}dQI \ No Yes
Permissible operating vopé‘gg \ \ \ Yes No
Permissible output vg\lta}e\of Mpower }w{m ~ \\/ No Yes
Permissible output c‘]r}aqt/o\f\th pox(@sgppﬁ\\/ No Yes
Maximum permii ib|<a\9utput %v%&of}wv%u@ly No Yes
Maximum ope}xﬁr{w\?@t\ \ Yes Yes
Maximum fault/e't\wt \/\ Yes Yes
Permissible ak\Qieﬁ\t}Qper\awrM Yes Yes

0

;olatior<class \ Yes Yes
oys’i?lg\p}gtew\mtirﬁ\ Yes Yes

Othe s%em Mplosion protection types if necessary. Fieldbus electric circuit is alway
intrinsi

L

[V
(]

ly saf

B.4.4.5-

Not applicable.

B.4.4.5.4 Specific requirements for generic cabling in accordance with
ISO/IEC 24702

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 24702

B.4.4.7 Earthing and bonding of equipment and devices and shielded cakling

B.4.4.7.1 Common description
B.4.4.7.11 Basic requirements
Additign:

An equiipotential common bonding network (CBN)
power system according to IEC 60364-1:2005, 312.%.

e a.c.

A properly installed a.c. power system ‘ and/or
equipo|

Currents higher than approximately 0,1 A indic n (that
means ~ ibution

systen).

e Prg

L4

Additidn;

NOTE 1 S as switching, short circuits, or atmospheric discharge (lightning strike) cgn cause
current peaks in_the \ many times higher than the average value.

For CH 312, 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 finalising the
earthing concept, the following aspects should be taken into consideration.

e Ensuring electromagnetic compatibility (EMC).

e Explosion protection.

e Human safety.

Earthing means a permanent connection to the 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.

NOTE 2 Conventional field units (for example with a 4 — 20 mA interface) which are connected via two-wire
cables with isolating repeaters in the control room process d.c. signals or low-frequency a.c. signals. The influence
of wire-conducted noise signals with higher frequencies can be suppressed by means of appropriate input filters
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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 a.c. signals are being processed, the components and
also the interconnection of elements, like cables, shall be protected against the influence of
electromagnetic fields.

NOTE 3 The protective measures should create a complete encapsulation around the sensitive components. The
larger the processed signal frequencies in the systems, the greater the requirement placed on the completeness of
this gapless protective encapsulation. A shielding and earthing concept which satisfies these requirements
constitutes the basis for the EMC tests performed by the device manufacturers

Shield$ of cables shall be connected with the terminal locations in the~devicesNintenged for

intrinsic safety applications. When connecting the shields, a low-imp nnection shall
be proyided - considering the high noise frequencies. This applies got\ox : Wpection
of the ¢able shields, but also for the earthing connection of the d Q. isually

do not|meet these requirements.

For thg shielding and earthing measures to have their optifa ices and ghields

shall be earthed more than once (see Figure B.10). / 79-14,
this m Can be
utiliseq

NOTE 4 y that a
potentia nd safe
area) th eens at
intermed

In the tem is
an abgolute requiremeny tective
condugtors, protective hetallic

compopents) shall opti

e Lay

e Inc

e Int these
inti B high-
fre

Figure|&. - Sthe recommended combination of shielding and earthing.

1
Fieldbus 1
Isolating :
repeater I
“JAutomation |
system | 1 (] 107 Q] T
\ -
1
1 _ —
| - = -
\ Field Field Field
1 device device device
1
1
1
1 ‘ ‘
1
)\ 1
1 - . .' . -
[ R— equipotential bonding system
=
Non-hazardous area (—{—) Hazardous area

Figure B.10 — Recommended combination of shielding and earthing
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By taking these measures, it is possible to at least create equipotential islands (areas free of
potential differences). Low-frequency transient currents (50/60 Hz and harmonics) on the
shielding, such as for example those which can develop due to potential differences between
equipotential islands, have practically no noise impact on account of the high common mode
rejection ratio of the overall system and the high-pass effect of the reception filter in the case
of a.c.-interconnected systems. It shall nevertheless be ensured that these transient currents
do not damage the cable and cannot induce ignitable sparks in the hazardous area. This can
be achieved for example by means of a potential equalisation cable having a broad cross-
section and laid parallel 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 aII points
of trangtti ividual
condugtors of the cable sh|eld shall be twisted, shaII be protected from slayln ans of
an end

The cdnnection of the cable shields within the hazardous area is.no S vl It can

B.4.4.7.1.2

B.4.4.7.1.3

B.4.4.7.1.4

B.4.4.7.2

B.4.4.7.21

B.4.4.7.2.2

B.4.4.7.2.3

B.4.4.7.2.

B.4.4.7.

B.4.4.7.3.

Additidn:

Transmigsi 3 ms uing signal frequencies > 10 kHz shall also be protected against
(dyna eti g of the
field devicesxand o any auxmary equipment (for example connectors) shall make up a
comma@n shielding gtem, avoiding unnecessary gaps. The importance of this requifement

increagses with the signal frequencies processed in the system. With regard to the fi¢ldbus,
this m¢ans that ideally the cable shields are connected to the field devices' housings (tjr 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 far as unshielded devices are connected to a shielded cable further methods may be applied to
reduce the impact of noise (for example galvanic isolation or filtering). Housings of field devices or power supplies
may be connected to earth due to operational or safety reasons. This results in a shielding system, which is
connected to earth at several points (see Figure B.11). Taking into account EMC aspects as well as safety against
electrical shocks this is the preferable method and can be used without any restriction in systems with an optimum
potential equalization.
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Shielding
Connection

) 1) supply () Trunk Cable(]

other shielded
other s 2 0
Field Device

(Jg_Drop Cable {]

Junction Box

e.g. Power

Drop Cable

Field Device \(

Equipotential Bonding Systemi\

In this| context, according to 6.3 of
requirgd for installations in hazardous

NOTE 2| The rules concerning the equipoteritial bonding
conduitg, metal cable sheaths, steel wire armodring

metalli
® plading the cables on metajfacks,

e inteprating the metal cahle raeks i al equalization system, and

® intefconnecting the meial cablera y t, current carrying and low-impedance bonds.

Follow|ng these

frequepcy ground c
not impact the sigm
characteristics oi\th
curren j

If a suffici
or morg
the ca

capaciforz,"Fhe imp

.dance of the connection should be minimized for high frequ
Extended wires usually do not meet this requirement.

|_.

of structures) may be supplemented

hgcause, df the high common mode rejection ratio and th
ircuit/ However, damage of the cable shield by exceec

directly connected to the equipotential bonding system (earth)
In the safe area the shield shall be connected to earth thrg

(inclusion of protective conductors,

cipally

metal

Low-
s, will
e filter
ing its

th one
nteed,
only in
ugh a
Bncies.

Figure B.12 shows a possible solution. However, the need for an electric envelope as
complete as possible cannot be entirely fulfilled. 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.
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I other shielded
I Cables

Field Device

e.g. Power
Supply (J Trunk Cable () () Drop Cable {)
:D >=<1=51(%]\F/ Junction
Shielding Box ) )
Connection Field Device

(JDrop Caple ()

_L_

Functional Earth JIZQUIDOIen[IaI bonding sysiem /1

Safe Area <— :— —> Explosion Hazardous A

Figure B.12 — Capacitive eay

The cTacitor shall meet the following requirements.
[

e Solid dielectric (for example ceramic).
e C410nF.

e |solation voltage > 1,5 kV.

If the described system of eqmpotentl i iti oncept
may be used and the s S int only,
normally at the non-haza E tests
accordjing to IEC 6100Q-4- earth

close t

NOTE 3 t.

If a ne sed. If
there i hrough
small 210 nF) is acceptable, but the impedance of the conmpection

should

B.4.4.7.3:
B.4.4.7.3. arthing of equipment (devices)

B.4.4.7.34 Copper bus bars

B.4.4.7.4 Shield termination
B.4.4.7.41 Non-earthed or parallel RC termination

Not applicable.

B.4.4.7.4.2 Direct

Addition:

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

The IEC 61158-2 requires that all devices with fieldbus connections shall be operated without
direct connection to earth. For intrinsically safe devices according to 5.7 of
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IEC 60079-11:2006 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 61158-2 requires that the unbalanced capacitance measured between the two fieldbus
terminals and earth shall not exceed 250 pF.

If a part of the field device cannot be operated unearthed, galvamc |soIat|on shall be prowded

between olation
will bg hester
encodg citance

can be

kept very low when isolation is performed near the fieldbus c

Housing

v

b

l

Manchester

N
| Encoder/ o
Decoder

XA "
RXS* W D

Galvanic Isolation

VDD
Medium

Attachment
Unit

-‘l-lulu

SN SN NSNS NN EEEEEEEEEEEEE
S

llllllllllllll+ EEEEEEEEEEEEEEEEEN

Fieldbus VCC, VDD Supply Voltages

RxS = received signal
TxS = transmitted signal
TxA = Transmission Activation

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 60079-11:2006 (that means clearances, creepage,
distances and separations between conducting parts) shall be met.

If the |ntrinsically safe electric circuit is connected capacitively to eart e by a
capacifive EMC suppresser filter), the guidelines of the individual thority
applicgble to safety isolation by capacitors shall be adhered to.
B.4.4.7.4.3 Derivatives of direct and parallel RC terminati
B.4.4.7.5 Specific earthing, bonding and shielding reg
B.4.4.7.6 Specific requirements for generic cabling
ISO/IEC 24702
B.4.4. Storage and transportation of cabl
B.4.4. Routing of cables
B.4.4.9.1 Common description
B.4.4.9. Cable routing
B.4.4.9. ing inside enclosures
B.4.4.9.
Additign:
For CH gbles for intrinsically safe circuits shall be kept s¢parate
from p blé coupling of energy to this cables. IEC 60079-14 and
national regufat
B.4.4.94%
Additidn:
For CH ¢ racks
with good

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.

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.
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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.——Commom description
B.5.1.7 Installation of CPs
Additidn:

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

B.5.1.3 Installation of generic cabling in industrja
B.5.2 Cable installation

B.5.2.1 General requirements for cabli

Subclause B.5.2.1.2 has replacement:

Table B.15 provides values based on the t lat IEC 61918:2010, Table 18.

alanced cables

\&Qara ter tic Value
Q W\lmu ben mgnge bending (mm) 30_752

I%\}g\ram , Me bending (mm) 60 — 150 @
Mechariic
force Il fNSW 80 — 150 @

Karr%&ae@(ensile forces (N) 80— 100 @
< x Ma\\imum lateral forces (N/cm) a

\1‘sm/perature range during installation (°C) _20—+60 @

9 DeM on cable type; see 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:

Applies with respect to condensed MICE table according to B.4.2.3.1

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

Not applicable.
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B.5.2.4 Specific requirements for wireless installation

B.5.2.5 Specific requirements for generic cabling in accordance with ISO/IEC 24702

B.5.3
B.5.3.1
Additio
Annex

B.5.3.2
B.5.3.3

Not ap

B.5.3.4
Additio

The M2-4 “A”-coded circular connector and the fémajé>conn€gcto

Only s

Pin as

Connector installation
Common description

n:

A.5.3.1 applies.

——Shietded—commectors

Unshielded connectors

plicable.

| Specific connector installation requirements for

ns:

all be IP65 or higher.

ding).

Corh\{:t No. —~ Mction

M \ D}tﬁwthe option of power +
Q 2 ? M%nected

YV\ R ta — with the option of power —
)\ § Not connected
\'Qm-%(& Shield

The s

installgd cabless
Existing pre-harne

ield ric around the thread. The shield potential shall be transmitfed via
s pin 4 shall not be used and pin 4 shall not be connected il newly
ing Type 3 devices with connected pin 4 still conform to IEC 61158-2.
gd Type 3 cables with connected pin 4 still conform to IEC 61158-2.

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

e 2 X1 M o viow o fomate piug

- ) Pin assignment
front view to male plug

. . 1-> Data+
Pin assignment

3 4 -~
4 8 1 -> Data+ goa 2 -> not connected
3 -> Data-
2 -> not connected w ata
1 2 2 1 4 -> not connected

3 -> Data-
centered hole not fitted
4 -> not connected

Positioning pin Thread shield Positioning slot Thread  shield

Figure B.14 — Pin assignment of the male and female connectors
IEC 60947-5-2 (A-coding)
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B.5.3.5 Specific requirements for wireless installation

B.5.3.6 Specific connector installation requirements for generic cabling in
accordance with ISO/IEC 24702

B.5.4 Terminator installation
B.5.4.1 Common description
B.5.4.2 Specific terminator installation requirements for CPs

Addition:

Annex|[A.5.4.2 applies.

B.5.5 Device installation
B.5.5.1 Common description
B.5.5.7 Specific device installation requirements for GPs

Not applicable.

B.5.6 Coding and labelling

B.5.7 Earthing and bonding of eg

ev ce@d elded cabling

B.6 |Installation verifigation and\in i eptance test

B.5.8 As-implemented cabling doc

B.6.1 Introduction

Additign:
Annex|A.6.1 appli;s

B.6.2

B.6.2.1

B.6.2.7 erificati ording to cabling planning documentation
B.6.2.3 ification of earthing and bonding

B.6.2.4 Verification of shield earthing

Addition:

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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B.6.2.5 Verification of cabling system

B.6.2.6 Cable selection verification

B.6.2.6.1 Common description
B.6.2.6.2 Specific cable selection verification requirements for CPs
Addition:

Verify that all cables are marked by the manufacturer for use within CP 3/2 networks. If not
then check with the planner.

B.6.2.4.3 Specific requirements for wireless installation
B.6.2.7 Connector verification
B.6.2.1 Connection verification

1

B.6.2.§.

Not applicable.

B.6.2.8.2 Number of connections and connectors
B.6.2.3.3 Wire mapping

B.6.2.9 Terminators verification

Common description

B.6.2.10 Coding and labelling verificati

B.6.2.11 Verification Q

B.6.3

B.6.3.1

B.6.3.2 2 Ethernet based cabling

Not ap

B.6.3.3 ptance testing of non Ethernet based cabling
B.6.3.3. Qppereabling for non Ethernet based CPs
B.6.3.3. i ibre cabling for non Ethernet based CPs
Not applicable.

B.6.3.4 Specific requirements for wireless installation

B.6.3.5 Acceptance test report
B.7 Installation administration

Subclause B.7.8 is not applicable.

B.8 Installation maintenance and installation troubleshooting

Subclause B.8.4 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

C.1 Installation profile scope

This standard specifies the installation profile for Communication Profile 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,

dcr\ LaW/a 4 (I 1o 4704 0
an I/U alT opPCUIITU T TV U T7 054,

C.2 |[Normative references

Additign:

IEC 60793-2-10:2007, Optical fibres - ctional

specification for category A1 multimode fibres

IEC 60793-2-50:2008, Optical fibres — Part ctional

specifipation for class B single—-mode fibres

- Part
optical

IEC 61
2-107:
contac|

fions —
MHz —

IEC 61
Part 5
Horizo

IEC 61|754-24-1
connegtor interfaces
IEC 61

b optic
sed on

C3

C.3.1
C.3.2
Additidn:

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 applicable.

C.4 Installation planning
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Introduction

C.4.11 Objective

C.4.1.2 Cabling in industrial premises

C.4.1.3 The planning process

C4.1.4 Specific requirements for CPs

61784-5-3 © IEC:2010(E)

C.4.1.5 Specific requirements for generic cabling in accordance with ISO/IEC 24702
C.4.2 Planing requirements
C.4.2.1 Safety

C.4.2.7 Security

C.4.2.3 Environmental considerations and EMC

C.4.2.3.1 Description methodology

Modifi¢ation:

Annex

C.4.2.3.2
Additidn:

networks. Only these proé

The pl
fieldbu

C.4.2.4
C.4.3
C.4.3.1

C.4.3.1.
C.4.3.1.

Not ap

anner shall take

S network@

plicable.

to the

4702

C.4.31.3 Basic physical topologies for active networks

C.4.3.1.4 Combination of basic topologies

Not ap

plicable.
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C.4.3.1.5 Specific physical topology requirements for CPs

C.4.3.1.6 Specific requirements for generic cabling in accordance with ISO/IEC
24702
C.4.3.2 Network characteristics

C.4.3.2.1 General
Addition

Table C.1 gives information for selecting suitable media for the network.

Table C.1 — General transmission media selection information

~
Balanced cables: Fibre optical optical
cables (POF/PCF): ables\(glass): \/

Channel lengths: + + \%
<100 m POF: <50 m <M < 00\m
PCF: <100 &QMOOO
EMC Immunity: + ++ /\ AN \
Equipotential - \)

bonding:
\ngependant
V4

Correlations

+
(ndsp
Field assembly: ++ & W Q
4
+\\

Mating cycles: + /l

Network availability: | ++ \ (\

Security aspecte:/ /\\ ++‘ S ++
LN\
* N
htn
g 9)
e

++

Cost:

+
N

Mechanical %tr}s\s/.\ +

R

Interduilding - - ++
chan@ . \/ .
Q M Short distance
A
jon:

cessary
- ++ ++

ecessary with Not necessary Not necessary
inter building
channels

€ ﬁom gMning applies to the symbols “+” and “-*:

++welksuitable;
+ suitabl¥;
- not suitable;

should-be-aveided

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:

Table C.2 provides values based on the template given in IEC 61918:2010, Table 2.
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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
(PROFINET)
Supported data rates (Mbit/s) 100
Supported channel length (m) b 100
ab 4

Number of connections in the channel (maximum)

Patch cord length (m) @

100 (AWG22)

Channel class per ISO/IEC 24702 (minimum) P v /\
Chble category per ISO/IEC 24702 (minimum) © 5(\\ N\
Cpnnecting HW category per ISO/IEC 24702 (minimum) %\ \
Chble types RQFINET type
ORINET typ
FNET C

NIOTE See manufacturer's specification for restrictions in link length W\W@nd C.
alsee C.4.4.3.2.
blFor the purpose of this table, the channel definitions qf SO/ 24702\are appficable.
C|For additional information see IEC 61456 series O

C.43.24 Network characteristicg for opticalfibre cabling

Replagement:

Table €.3 provides values based o iven in IEC 61918:2010, Table 3.

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

/

Description

o pe

Standard | IEC 60793-2-50; Type B1

RS

Nominal transmission 1310
wavelength (nm)
Attenuation coefficient at A <0,5

K (dB/km)
Cut off wavelength (nm) <1260
Alternative description
Mode field diameter (um) 9..10
Cladding diameter (um) 125
Minimum length (m) 0
Maximum length (m) 14 000

Standard [ IEC 60793-2-10; Type A1

Multimode silica

a

Nominal transmission 1300
wavelength nm

Attenuation coefficient at <1,5
A(dB/km)

Modal bandwidth (MHz x km) | 600
at A

Alternative description

Core diameter (um) 50
Cladding diameter (um) 125
NA 0,20 + 0,02
Minimum length (m) 0
Maximum length (m) 2 000

Standard | IEC 60793-2-10; Type A1

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

Optical fibre type | Description
Multimode silica Standard [ IEC 60793-2-10; Type A1b
Nominal transmission 1300
wavelength (nm)
Attenuation coefficient at <1,5
A(dB/km)
Modal bandwidth (MHz x km) | 600
at A
Alternative description
Core diameter (um) 62,5
Cladding diameter (um) 125
AA 02 F—+0;645
Minimum length (m) 0
Maximum length (m) 2 000 /N
POF Standard | IEC 60793-2-40; Type AdaR
Nominal transmission 650
wavelength (nm)

Attenuation coefficient at <dA60
A(dB/km)
Modal bandwidth (MHz x k zXJ00m
at A
AN

Alternative description”

Core diameter (um)/ N \9Q0 B
Cladding dlamepar\(p&km)> /
NA L\ 2. T b\s + 0\93

Migimum_ledgth (m] A\
MaximumMength (MK N\ 50/
Plastic clad silica Stangétsd | _TEG.60%93-2-30;"Type A3c

&ﬁlnal transr?n\\ S 650
wavelengtiom)

&tt}eﬁ)\y\?l coefficient at” <10
A(dB/km) N
%szkm) 70
at

AlternativeNdescription
Core dizmgter (um) 200
add\hgg diameter (um) 230
0,37 £ 0,04

Migimum length (m) 0

Haximum length (m) 100
C.4.3.7 ific network characteristics
C.4.3.2. pecific r&quirements for generic cabling in accordance with

C.4.4 Selection and use of cabling components

C.4.41 Cable selection

C.4.41.1 Common description

C.4.4.1.2 Copper cables

C.4.41.21 Balanced cables for Ethernet based CPs

Replacement:

Table C.4, Table C.5, and Table C.6 show the characteristics of different cable types based
on the template given in IEC 61918:2010, Table 4.
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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
(PROFINET) Type A cable

Nominal impedance of cable (tolerance)

100 Q@ + 15 Q (IEC 61156-5)

Balanced or unbalanced Balanced

DCR of conductors <62 Q/km

DCR of shield -

Number of conductors 4

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

Colour code for conductor

WH, BU/YE, OG

Jacket colour requirements

GN (RAL 6018)

Jacket material

No requirement
Application dependang/\

Resistance to harsh environment (e.g. UV, oil
resist, LSOH)

Application depe

Agency ratings

No requirement
pdan
\

No requirement \

Cable marking (at least) PROFINET Fype A\ \\

Coupling attenuation > 80 dB at 30 MHZ YQXOOMH2

Installation type Statio éﬁ?\é\ ment a\
installation K

Outer cable diameter

Wire cross section AW,Q227‘}\

Wire diameter _ 1{rr;}n x 0,\1\mm

Delay skew @

//—

\i/fg/ns/ﬁ\o m\

@ Relevant only for CP 3/6 netwoﬁs

Table C.5 —

Information releyvant o c p rc
and CP 36t fl

le: CP 3/3, CP 3/4, CP 3/5
cables

Ch ac'étlstlcs

CP 3/3, CP 3/4, CP 3/5 and CP 3/6
(PROFINET) Type B cable

Nominal |p1\ped{nce\o’f?,§\e< (toT‘e{an\s\)

100 Q + 15 Q (IEC 61156-5)

Balanced orynbalanced Balanced

DCR of capdugtors, N < 60 Q/km

DCR of shighd NN -

Number of cenductoPs, > 4

Shielding\  \| S/FTP, S/IFTQ, S/STP
Colglirvade for'gontiictor WH, BU/ YE, OG

Jacket colouQeqWirements”

GN (RAL 6018)

No requirement
Application dependant

Rasistanse to, harsi’environment (e.g. UV, oil
resist,N<SO0H)

No requirement
Application dependant

Agency ratings”

Application dependant

Cable marking (at least)

PROFINET Type B

Coupling attenuation

80 dB at 30 MHz to 100 MHz

Installation type

Flexible, occasionally movement or

vibration
Outer cable diameter 5,5 mm -8 mm
Wire cross section AWG 22/7

Wire diameter

1,5mm £ 0,1 mm

Delay skew @

<20 ns/100 m

@ Relevant only for CP 3/6 networks.
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and CP 3/6 type C special cables

Characteristics

CP 3/3, CP 3/4, CP 3/5 and CP 3/6
(PROFINET) Type C Cable

Nominal impedance of cable (tolerance)

100 Q + 15 Q (IEC 61156-5)

Balanced or unbalanced Balanced

DCR of conductors <62 Q/km

DCR of shield -

Number of conductors 4

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

Colour code for conductor

WH, BU/YE, OG

Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5

JdCKeLl COIoUr lequilb‘lllb‘lllb I-\ppli(.dli()ll aepenadrit
Jacket material No requirement
Application dependant
Resistance to harsh environment (e.g. UV, oil No requirement
resist, LSOH) Application depen@\
Agency ratings Application dependant \ |
Cable marking (at least) PROFINET Rype O~ \ & N
Coupling attenuation >80 dB 9&\30\MHZ to\f@Q
Installation type Specia appll - per anent
mov entkas in ag haigs o
toon tems)
Outer cable diameter /\pph;cqtlon\d@pe}dgnt
Wire cross section N RIxx8\g. 7 19)
Wire diameter ( Ap'ﬁllq’atuerepeMant
B
Delay skew @ < ( N (<20 bs/1‘Q(_))m ‘\/
@ Relevant only for CP 3/6 networks. >
C.4.4.1.2.2 Copper cables forno Etb\>CPs
Not applicable.
C.44.1.3 5s installation
C.4.4.1.
Replag
Table on the template given in IEC 61918:2010, Table 6.
— Information relevant to optical fibre cables
(:haracterisw 9..10/125 um 50/125 pm 62,5/125 um 980/1 000 um 200/230 um
'3/, CP 3/4 single mode multimode multimode step index gtep index
CPJ 25 ¢ 1 cp 3",5 silica silica silica POF hard clad
silica
Attenuation per km (650 nm) — — — <160 dB/km <10 dB/km
Attenuation per km (820 nm) — — — — —
Attenuation per km (1 310 nm) | < 0,5 dB/km < 1,5 dB/km < 1,5 dB/km — —
Number of optical fibres 2 2 2 2 2
Connector type SC-RJ, SC-RJ, SC-RJ, SC-RJ, SC-RJ,
(duplex or simplex) SC Duplex, SC Duplex, SC Duplex, BEOC @ BEOC @
BFOC @ BFOC @ BFOC @
Jacket col i ts D Green Green Green Green Green
acket colour requirements (RAL 6018) (RAL 6018) (RAL 6018) | (RAL 6018) (RAL 6018)
Jacket material No requirement. Application dependant
Resistance to harsh No requirement. Application dependant
environment (e.g. UV, oil
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Characteristics 9..10/125 um 50/125 pm 62,5/125 um 980/1 000 um 200/230 um
CP 3/3. CP 3/4 single mode multimode multimode step index step index
CP 3/5 a’nd CP 3,16 silica silica silica POF hard clad
silica
resist, LSOH)
Breakout Yes Yes Yes Yes Yes

@ BFOC connector recommended only for connection to existing networks.

b No requirements for Type C cables.

Addition:
Table €.8 shows requirements for plastic and hard clad silica optical fi
[able C.8 — Requirements for plastic and hard clad silica
Cable type Plastic optical fibre and hard clad s\l\Qca opti I}i{)re\{l}@s
Desigr Communication cable <QMca\l¥ﬂ\cable\
Cable fnstallation type Stationary, flexible, ighty fleXible\permenently moverhent
depending on cable construction orwpfakign or togsion (special
m apph tion
Systeln concept
Minim{im cable marking PROFINET Type’B + |bre yp\é R&QF Type C + fibre type
requirgments (i.e.: PROFINET Rype (i.e.: PROFINET Type C 2P980/10p0
PROFINET Type B 3 ROFINET Type C 2K200/23)
Outer fable diameter No reqwrements No requirements
(cableg for use with IP20
connegtions)
Outer Fable diameter \) <9,5 mm
(cableg for use with
PROFINET IP65/67
connegtors in cable
assempplies)
Diameter coating POF: POF: 2,2 mm
RCF: O, mm PCF: 0,5 mm
Diameter subcable OFN\pa POF: na
/\\\\ |PBE: 2%2/mm PCF: 2,2 mm
Coloud (outer sheat) \ Greé\RW Depending on the application
Colours (subc +B OG + BK
ith grrow (pointing direction of data |OG with arrow (pointing direction qf data
R Nrea stream)
Numbgrof fibres\ _\ 2
Ambiem\c:{n}kior\ \/
Minim@im tensile,5tcengthy |POF: 100 N Depending on the application
(cable| long"term) PCF: 400 N
Bending fadius
static long term 15 times cable diameter Depending on the application
see manufacturer's data sheet
Pollution degree See Table A.1 — Excerpt of MICE Depending on the application
shock Definition - “Outside enclosure”
vibration
operating temperature
range

Transmission performance requirements

Relevant standard IEC 60793-2 [IEC 60793-2
Type POF: Ada
(according to PCF: A3c
IEC 60793-2)
Core/cladding diameter POF: 980/1 000 um
PCF: 200/230 um
Nominal wavelength 650 nm [650 nm
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