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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 5-14: Installation of fieldbuses —
Installation profiles for CPF 14

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 30 comprising
all national electrotechnical committees (IEC National Commlttees) The i promote
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International St ) chni of |cat|ons
Technical Reports, Publicly Available Specifications (PAS) and Guides ¢ S “IEC

governmental organizations liaising with the IEC also partlmpate in
with the International Organlzatlon for Standardization (ISO with conditions determined by

2) The formal decisions or agreements of IEC on technical matiers & v @S possible, an international
consensus of opinion on the relevant subjects since gash\te i iittee has representation from all
interested IEC National Committees

3) IEC Publications have the form of recom ernatiQnal use/and are accepted by IEC National
Committees in that sense. While all reasonable effqrt o-ensdre that the technical content of IEC

Publications is accurate, IEC cannot be he it the way in which they are used or for any
misinterpretation by any end user.

indispensable fo hecorreef application of this publication.

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

International Standard IEC 61784-5-14 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

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

This bilingual version (2012-02) corresponds to the monolingual English version, published in
2010-07.
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The text of this standard is based on the following documents:

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

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

The French version of this standard has not been voted upon.

This publication has been drafted in accordance with the ISO/IEC Directivés, Paxt 2.

* reconfirmed,
* withdrawn,

* replaced by a revised edition, or
+ amended.

IMPORTANT - The 'cblourNi the gover page of this publication indicates
that it contains colo i onsidered to be useful for the correct
understanding i Id therefore print this document using a
colour 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 general background on fieldbuses, their profiles, and relationship bet
profiles specified in this standard, see IEC/TR 61158-1.

eenvthe installation

Each CP installation profile is specified in a separate annex of this . h agnex is

structured exactly as the reference standard IEC 61918 for it of\the_fersons
representing the roles in the fieldbus installation process as {efi i (planner,
installer, verification personnel, validation personnel, maintenahce | administration
personnel). By reading the installation profile in conjunction wi 3, these persons
immediately know which requirements are common forir stallation CPs and which
are modified or replaced. The conventions used to d defined in Clause 5.

The provision of the installation profiles i each CPF (for example
of a convenient size.

PLANNING
AND
INSTALLATION
OFFICE PREMISES Gé‘ﬁlﬁc > Offices
ABLING Annex
HOMES ISONEC 15018 > Home
Annex
N - ISO/IEC Data cent
R ata centre
DATA CENTRES x/ ISO/IEC 24764 > 147632 Annex
B WEEN‘/ Industrial
UTOMATION » ISO/IEC 24702 >
LANDS “ Annex
N A 7\
) t
\\)BETWEEN v
AUTOMATION >
INDUSTRIAL PREMISES ISLANDS IEC 61158 IEC 61918
series
and (Common
WITHIN IEC 617841, -2 requirements)
AUTOMATION »
ISLANDS
Common structure
APPLICATION-SPECIFIC
CABLING

Figure 1 — Standards relationships
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INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 5-14: Installation of fieldbuses —
Installation profiles for CPF 14

1 Scope

This part of IEC 61784 specifies the installation profiles for CPF 14 (EPA

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

IEC 61918:2010.

2 Normative references

IEC 61918:2010 Industrial communicatic
in industrial premises

The normative references

For the purpo terms, definitions and abbreviated terms of

IEC 61918 :201

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 61918in the normative annexes in this
standard, the subclause of IEC 61918 applies without modification.

1 EPA s the technology name of the CPF14. EPA is the trade name of Zhejiang SUPCON Technology Group Co.
Ltd, China. This information is given for the convenience of users of this International Standard and does not
const|tute an endorsement by IEC of the trademark holder or any of its products. Compliance Bacments
does not require use of the trade name. Use of the trade name requires permission of the tric=2 name holde
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The annex heading letter represents the installation profile assigned in Clause 4. The annex
(sub)clause numbering following the annex letter shall represent the corresponding
(sub)clause numbering of IEC 61918.

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

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

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

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

48 (sub)clause

applies with the additions written in the profile.

If in a (sub)clause it is written “Replacement.”, then the t&€ e & profile replaces
the text of the corresponding IEC 61918 (sub)clause.

NOTE A replacement can also comprise additions.

If all (sub)clauses of a (sub)clausé¢
“(Sub)clause x has addition:” (or
(sub)clause x becomg valid

in this (sub)clause it is written
)clause x is not applicable.”, then
all the other corresponding

Compliance to\lEC 61784-5-14 (Ed.1.0) for CP 14/m <name>

where the name within the angle brackets < > is optional and the angle brackets are not to be
included. The m within CP 14/m shall be replaced by the profile number 1 to 2.

NOTE The name may be the name of the profile, for example EPA.

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

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

2 |n accordance with ISO/IEC Directives

3 The date should not be used when the edition number is used. Documents
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Full document details: IEC 61784-5-14 2010


http://www.avadocuments.com/doc/iec-61784-5-14-2010
http://www.avadocuments.com/doc/iec-61784-5-14-2010

61784-5-14 © IEC:2010 -9-

Annex A
(normative)

CP 14/1 and 14/2 (EPA) specific installation profile

A.1 Installation profile scope
Addition:

This standard specifies the installation profile for Communication Profile and CP 14/2
(EPA). The CP 14/1 and CP 14/2 are specified in IEC 61784-2.

A.2 Normative references

A.3 Installation profile terms, definitions, and akb

A.3.1 Terms and definitions

A.3.2 Abbreviated terms

A.3.3 Conventions for installatio

Not applicable.

A.4 Installation pla

A.41 Introductio
A.41.1
A.41.2
A.413
A.41.4

Not applica

Q

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

A.4.21 Safety

A.4.2.11 General

A.4.2.1.2 Electric safety

A.4.21.3 Functional safety

A.4.21.4 Intrinsic safety

Addition:

Intrinsic safety functionality may be required for the devices mounted in the area with
flammable gases or fuels according to the relevant national, or local regulations. Documents
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1

Safety Barrier

< rinsic
\ safety
device

Intrinsic
safety
device

Intrinsic
safety
device

igure A.1 — Example of EPA explosion-proof system

For example (see Figure A.1), among EPA explosion-proof systems, switches are in
explosion-proof field boxes, and field devices are intrinsically safe. In intrinsic safety system,
each intrinsically safe device should be connected with three safety barriers. Two of them are
connected with the sending signal pairs (TX+/TX-) and the receiving signal pairs (RX+/RX-),
and the other one is connected with the power supply. Power cable to explosion-proof field
box should be protected by flexible pipes.

Intrinsic safety devices shall be connected to the normal devices in a safe area through a
safety barrier. Either zener safety barriers or isolated safety barriers can be used.

If zener safety barriers are used, the safety barrier and the intrinsic safety device shall be
both connected to intrinsic safety earth, so that the voltage on the cable can be safely
restricted. The intrinsic safety earth can be the same as the functional earth of the devices.
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Dangerous area Safe area
Intrinsic Zener Device in
safety < » safety < » safe area
device barrier

intrinsic sgfety earth

Figure A.2 — Earth of zener

If isolated safety barriers are used, the barriers do npt need to be

hed. The intrinsic safety
device may be earthed or not, which is to the ahdl r@ues .

Device in
safe area

\ 4

barrier

Figure A.3 — Earth of zener safety barrier

A.4.21.5 Safety of optical fibre communication systems
A.4.2.2 Security

Addition:
EPA security boundary devices contain an EPA bridge and EPA devices.

Messages from monitor layer to field device should be checked by EPA bridge. EPA bridge
should check the type of protocol, source IP address, source MAC address, destination IP
address, destination MAC address, link object, and password etc.

A.4.2.3 Environmental considerations and EMC Documents
Document Sharing Hub
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A.4.2.4
A.4.3 Network capabilities

A.4.3.1 Network topology

A.4.3.11 Common description

A.4.3.1.2 Basic physical topologies for passive networks
A.4.3.1.3 Basic physical topologies for active networks
A.4.3.1.4 Combination of basic topologies

A.4.3.1.5 Specific requirements for CPs

Not applicable.

A.4.3.1.6
ISO/IEC 24702
A.4.3.2 Network characteristics
A.4.3.21 General
A.4.3.2.2 Network characteristics

Not applicable.

A.4.3.2.3 Network characteristics fo

Replacement:. Table A.1
Table 2.

Table A.1-Network charactexisti

Specific requirements for generic cabling in a

61784-5-14 © IEC:2010

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

r balanced cabling based on Ethernet

RO N

CP 14/1

CP 14/2

Supported d{a hxtés\(M%)\\)

10, 100, 1 000

10, 100, 1 000d

Suppor@\chﬂ%lk\ng\th\(m)\% 100 100
N\
NMcthions in the channel (max.) @ b 4 4
Patonsard dnat See IEC 61918:2010, See
ateh bag*nd W Clause 4 and IEC 61918:2010,
ISO/IEC 24702 Clause 4 and
ISO/IEC 24702
Channel class per ISO/IEC 24702 (min.) P D D
Cable category per ISO/IEC 24702 (min.) © 5 5
Connecting HW category per ISO/IEC 24702 (min.) | 5 5

Cable types

No requirement

No requirement

a8  See4.4.3.2.

b Forthe purpose of this table, the channel class definitions of ISO/IEC 24702 are applicable.
¢ For additional information see IEC 61156 series.

d f system needs power over Ethernet or Intrinsic safety,1 000 Mbit/s data rate should not be
used.
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A.4.3.2.4 Network characteristics for optical fibre cabling

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

Table 3.
Table A.2 — Network characteristics for optical fibre cabling
CP 14/1 and CP14/2
Single mode silica Standard IEC 60793-2-50; Type B1

Attenuation coefficient at 1 310 nm < 1,0 dB/km

Attenuation coefficient at 1 550 nm < 1,0 dB/km

Modal bandwidth (MHz x km) at 1 310 nm (
N

Alternative description /\< (\

Core diameter (um)

N
Outer diameter (um) /\\ \ \h{i

Minimum length (m) o 1 310ufm
< or 1%50 nm

Maximum length (km) >\2 for 1 310 nm

Multi mode silica Standard J/YEQ 60793\&71\C§Wpe{/mé,\, R >
Attenuation cck(&cigh\a\f\{% n\q \ ) 3,5 dB/km

Attenuation coeﬁi}rknt amk}*lg nm 1,5 dB/km

Modal bandwid(h (M(r\\km\\ks\o @; 600 MHz x km
M b?'rﬂWrd\\MH&Bﬂ at}ym nm 800 MHz x km
\an\t&ve descr\bk}n\
W\&@me\q}b@ 50
<> Outel dimgto 125
Q \\/\ ) 0,240,015

\M@M |eng) (m) 0

aximqum length (m) > 550 m for 850 nm
> 550 m for 1 300 nm

2 for 1 550 nm

M m}ae§n \§tandard ‘ IEC 60793-2-10; Type A1b(]
Attenuation coefficient at 850 nm 3,5 dB/km
Attenuation coefficient at 1 310 nm 1,5 dB/km
Modal bandwidth (MHz x km) At 850 nm 250 MHz x km
Modal bandwidth (MHz x km) at 1 310 nm 500 MHz x km
Alternative description
Core diameter (um) 62,5
Outer diameter (um) 125
NA 0,275+0,015
Minimum length (m) 0
Maximum length (m) > 275 m for 850 nm
> 550 m for 1 300 nm
POF Standard IEC 60793-2-40; Type Ada.2
Nominal transmission wavelength (nm) 650
Attenuation coefficient at A(dB/km) 3_16_0_D_‘)_c1'"]J entS
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CP 14/1 and CP14/2

Modal bandwidth (MHz x km) at A

35 MHz x 100m

Alternative description

Core diameter (um) 980
Cladding diameter (um) 1000
NA 0,5+ 0,03
Minimum length (m) 0
Maximum length (m) 50

Plastic clad silica Standard

IEC 60793-2-30; Type A3c

Nominal transmission wavelength (nm)

Attenuation coefficient at A(dB/km)

Modal bandwidth (MHz x km) at A

Alternative description

Core diameter (um)

Cladding diameter (um)

NA / O\ 0374004
Minimum length (m) . ( (7 . \/ 0
Maximum length-m) /& \\// / S 100

A.4.3.2.5 Specific network chara

Replacement:

35 Vdc. The mijni
dependant on Q
The current in any ¢a

power supply shoulq

r with Ethernet is ranging from 22,8 Vdc to
or the devices is 18 V. The voltage drop is

Connector Connector
3 1
RX
6 2
1 3
TX
2 6
4 4
Power 5 5 Power
Supply 7 7 Receiving
8 8

Figure A.4 — Example of power with Ethernet
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Connector Connector
3 é 3 1 3 %TX
6 2

N —

3%

§§Rx

(@AN

O

Power o
Supply 7

ow

\s eivi
N

N

(@R
/\\ \\ De c\rﬂjtion

&22,8 V&{b\@ Vdc, M power supply

0 &@Nain\&oMpply

\ﬁwm, Redundant or switched power
s ly

Mundant or switched power supply

N%

A.4.4 e of cabling components

A.4.41 Cable sglection
A.4.411 Common description
A.4.4.1.2 Copper cables

A.4.41.21 Balanced cables for Ethernet based CPs

Replacement. Table A.4 provides values based on the template given in IEC 61918:2010,

Table 4.

Full document details: IEC 61784-5-14 2010
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Table A.4 — Information relevant to copper cable: fixed cables
Characteristic CP 14/1 CP14/2
Nominal impedance of cable (tolerance) 100Q+15Q 1000 +15Q

DCR of conductors

< 9,38 Q /100 m

<9,38 Q /100 m

DCR of shield

Not defined

Not defined

Number of conductors

8

8

Shielding

Unshielded U/UTP, shielded
SF/UTP or S/FTP

SF/UTP or S/FTP

Colour code for conductor

WH/OG, OG, WH/GN, BU,
WH/BU, GN, WH/BN, BN

WH/OG, OG, WH/GN, BU,

WH/BU, WIBN, BN

Jacket colour requirements

No requirement

No regnyj ement

Jacket material

No requirement

e U|re

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

No requirement

STV

Agency ratings

No requirement

a
N

Nomlr ent

Transfer impedance

50 mQ /m @ 10MHz \

Replacement:. Table A.5 provides values b
Table 5.

Table A.5 — Informati

a@i @l

iO\N @>1OMHZ

n in IEC 61918:2010,

gi

r cable: cords

Characteristic

CP14/2

Nominal impedance of cawer?fﬁ'\}\

&N \*a\w
2 >

100

100Q+15Q

DCR of conductors

\\\3\9 /10} m

< 9,38 Q /100 m

N ~
DCR of shield L No \Qflned Not defined
Number of co@u%rs 2 < 4,\6\,04/8 4,60r8
Shielding /l}ﬂshielded U/UTP, shielded | SF/UTP or SIFTP
A SF/UTP or SIFTP

Colour code for\conductar

N

2 pairs:
WH/OG, OC, WH/GN, GN
3 pairs:

WH/OG, OG, WH/GN, GN,
BU, BN

4 pairs:

WH/OG, OG, WH/GN, BU,
WH/BU, GN, WH/BN, BN

2 pairs:
WH/OG, OC, WH/GN, GN
3 pairs:

WH/OG, OG, WH/GN, GN,
BU, BN

4 pairs:

WH/OG, OG, WH/GN, BU,
WH/BU, GN, WH/BN, BN

Jacket colour requirements

No requirement

No requirement

Jacket material

No requirement

No requirement

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

No requirement

No requirement

Agency ratings

No requirement

No requirement

Transfer impedance

50 mQ /m @ 10MHz

50 mQ /m @ 10MHz

A.4.41.2.2 Copper cables for non Ethernet based CPs

Not applicable.
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A.4.41.3 Cables for wireless installation
A4.41.4 Optical fibre cables

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

Table 6.
Table A.6 — Information relevant to optical fibre cables
Characteristic 9..10/125 pm 50/125 um 62,5/125 pm 980/1 000 um 200/230 pm
single mode multimode multimode step index step index hard
silica silica silica POF clad silica
Attenuation per km (650 - - - <160 dB/ <10 dB/km
nm)
N
Attenuation per km (820 - 3,5 dB/km 3,5 dB/km — —
m) A\ N
Attenuation per km (1 310 1,0 dB/km 1,5 dB/km 1,5 dB/km -
nm) (
Number of optical fibres 2 2 2 \\ \
Connector type (e.g. duplex | SC duplex , SC duplex , %2 \pw SC duplex
or simplex)
SC-RJ SC-RJ C-RJ SC-RJ
FC duplex FC duplex
LC duplex duple >
ST simplex \S\T simpl )\
Jacket colour requirements | YE gbk BL RD
Jacket material No requirement o] No No requirement
quim \{Qq jrement requirement
Resistance to harsh req}ﬁ\%ment Y \yg No No requirement
environment (e.g. UV, oil requi ent requirement requirement
resist, LSOH) [\ S
Breakout (Y/N) /\ Yes > Ye\\ > Yes Yes Yes

A.4.41.5 Sp pose balanged and optical fibre cables

A.4.4.1.6 ements for CPs

A.4.41.7 3 requirements for generic cabling in accordance with
24702

A.4.4.2 Connecting hardware selection
A.4.4.21 Common description
A.4.4.2.2 Connecting hardware for balanced cabling CPs based on Ethernet

Replacement. Table A.7 provides values based on the template given in IEC 61918:2010,
Table 7.
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Table A.7 — Connectors for balanced cabling CPs based on Ethernet

IEC PAS
IEC 60603-7-x IEC 61076-3-106 IEC 61076-3-117 IEC 61076-2- 61076-2-
a b b 101 109
M12-4 with M12-8 for
(shielded) | (unshielded) | Variant 1 | Variant 6 Variant 14 D-coding 500 MHz
CP Yes Yes No No Yes Yes Yes
14/1
CP Yes No Yes Yes Yes
14/2
a For IEC 60603-7-x, the connector selection is based on the desired channel performance
b Housings to protect connectors. /\(\

A.4.4.2.3 Connecting hardware for copper cabling CPs ng r

Not applicable.

Table 9.
IEC 61754-2 IECQ?N w4\}ﬂ\_ IE&%754-20 IEC 61754-22 | IEC 61754-24-11
J IP67 Sealed
BFOC12<,5\ Cc SE-RJ LC F-SMA SC-RJ Duplex
connector
CP
14/1
Yes S Yes a No Yes
cP Yes
14/2
NOTE 1754\%rie defines” the optical fibre connector mechanical interfaces; performance
specifigat W {bre Connectors terminated to specific fibre types are standardised in the
IEC 6 ies.

a4 The LC duplx(\%o\rm%tor shall only be used in a environment according to M1I1C1Ex See Clause 4.2.3 of
IEC 61918:2010 fo her guidance.

Replacement. Table A.9 provides values based on the template given in IEC 61918:2010,
Table 10.
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Table A.9 — Relationship between FOC and fibre types (CP 14/1 and CP 14/2)

Fibre type
9..10/125 50/125 um 62,5/125 pm 980/1 000 um 200/230 um Others
pm single multimode multimode step index step index
mode silica silica POF hard clad
silica silica
BFOC/2,5 | Yes Yes Yes - - -
SC Yes Yes Yes - - -
SC-RJ Yes Yes Yes Yes Yes -
LC Yes Yes Yes - - -
F-SMA - - - - - -
IP67 Yes Yes Yes Yes Y N\ =
Sealed
SC-RJ

A.4.4.2.6 Specific requirements for CPs

Additions:

Table A.10 and Table A.11 offer two kinds of connhecfobs fornop internal connections
p pecified in Clause A.4.4.2.2.

IEG, 608072 ~
3 Open style connector @
IEC 60 s

AN Sub: 4 Pin 6 Pin 8 Pin
CP14/1 Yes Yes Yes
CP14/2

a The perf ce of thesy connections shall be considered by the user. Attention should especially be
paid to a proper shiglding cohaectipn and to avoid untwist of the wire pairs.

N
%&é Requirements of sub-D and open style connector

Characteristic CP 14/1 and CP14/2
Return loss See ISO/IEC 11801
Insertion loss See ISO/IEC 11801
Near end crosstalk(NEXT) See ISO/IEC 11801
Power sum near end crosstalk(PS NEXT) See ISO/IEC 11801
Far end crosstalk(FEXT) See ISO/IEC 11801
Power sum far end crosstalk(PS FEXT) See ISO/IEC 11801
Maximum input to output resistance(mQ) 200
Minimum current carrying capacity(A) 0,75
Propagation delay (ns) 2,5
Delay skew (ns) 1,25
Transverse conversion loss (TCL) See ISO/IEC 11801
Transfer impedance See ISO/IEC 11801 Documents
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