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Preface (UL)

This UL Standard is based on IEC Publication 60079-47: First edition Explosive atmospheres — Part 47:
Equipment protection by 2-wire intrinsically safe Ethernet concept (2-WISE). IEC publication 60079-47 is
copyrighted by the IEC.

This edition has been issued to satisfy UL Standards policy.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requepTs pertaining 10 the EXplosive atmospheres — Part 47: Equipment protection |by 2-wire
intrinsically safe Ethernet concept (2-WISE), UL 60079-47 Standard should be submitted to/JL

Note — Althqugh the intended primary application of this Standard is stated in its Scope, it is important {6, note that if remains the
responsibility of the users of the Standard to judge its suitability for their particular purpose.

The following people served as members of STP 60079 and participated in thereview of this standard:
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*M. Cole Hubbell Canada LP
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*R. Deadmpn

ULLLC

*K. Dhillon LCabTest Certification Tnc.
M. Dona Beach Energy

S. Dormann TUV SUD

T. Dubaniewicz NIOSH

G. Edwards Det-Tronics

M. Egloff Montana Tech, University of Montana
M. Ehrmann R Stahl Inc

D. El Tawy Siemens Energy

A. Engler Det Norske Veritas DNV
M. Fillip National Oilwell Varco
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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60079-
47, Explosive Atmospheres — Part 47: Equipment Protection by 2-Wire Intrinsically Safe Ethernet Concept
(2-WISE), copyright 2021, are indicated by notations (differences) and are presented in bold text. The

national d

ifference type is included in the body.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR -The

D1 - The
eliminatio

D2 - The

requiremgnts reflect national safety practices, where empirical substantiation ‘(for the IEC
requiremgnt) is not available or the text has not been included in the IEC standard.

DC - The
particular

DE - The

Each nati
following
text:

Addition / Add - An addition entails adding a complete new numbered clause, subclg

fig

Maqdification / Modify - A modification is an altering of the existing base IEC text s

ad
su

Ddletion / Delete - A-deletion entails complete deletion of an entire numbered clause,
taljle, figure, or annex’'without any replacement text.Deletion / Delete - A deletion entail

de

text.

Copyright Underwriters Laboratories Inc.

n of which would compromise safety for consumers and users of products.

e are National Differences from IEC requirements based on existing safety practig

component standard is harmonized with the IEC componentstandard.
te are National Differences based on editorial comments or corrections.

bnal difference contains a description of what the hational difference entails. Typically
vords is used to explain how the text of thecnational difference is to be applied to thg

ire, or annex. Addition is not meantto include adding select words to the base IEC tex

dition, replacement or deletion of certain words or the replacement of an ent
bclause, table, figure, or annex of the base IEC text.

etion of an entire numbered clause, subclause, table, figure, or annex without any reg

se are National Differences which are based on basic safety principles and.requirements,

es. These
br national

5e are National Differences based on the component standards and will not be del¢ted until a

one of the
b base |[EC

use, table,
t.

ich as the
re clause,

subclause,
5 complete
placement
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 47: Equipment protection by 2-wire intrinsically safe Ethernet

concept (2-WISE)

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions
concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes
International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter

referred to ap "IEC Publication(s)"). Their preparation is entrusted to technical commitiees; any [EC National Committeqd

the subject
liaising with
Standardizaf

2) The form
opinion on t}

3) IEC Publi
sense. Whilg
responsible

4) In order {
maximum e

corresponding national or regional publication shall be clearly indicated in thelatter.

5) IEC itself Hoes not provide any attestation of conformity. Independent-certification bodies provide conformity assessi
and, in sonje areas, access to IEC marks of conformity. IEC is/not responsible for any services carried out by
certification podies.

6) All users ghould ensure that they have the latest editiofof this publication.

7) No liability shall attach to IEC or its directors, emiployees, servants or agents including individual experts and m
technical committees and |IEC National Committees for any personal injury, property damage or other damage d

whatsoever,
reliance upo

8) Attention
correct appli

9) Attention

not be held responsible-for identifying any or all such patent rights.

The main] task of IEC technical committees is to prepare International Standards. In €

circumsta

Healt with may participate in this preparatory work. International, governmental and non-governmental
the IEC also participate in this preparation. IEC collaborates closely with the International, (@rg
ion (ISO) in accordance with conditions determined by agreement between the two organizations!

bl decisions or agreements of IEC on technical matters express, as nearly as possible,-an'international
e relevant subjects since each technical committee has representation from all interested 1EC National Con

Cations have the form of recommendations for international use and are acceptedyby IEC National Comn
all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC c
or the way in which they are used or for any misinterpretation by any end user.

b promote international uniformity, IEC National Committees underfake to apply IEC Publications transp
ktent possible in their national and regional publications. Any divergence between any IEC PublicH

whether direct or indirect, or for Costs (including legal fees) and expenses arising out of the publicatig
h, this IEC Publication or any other IEC Publications.

Ls drawn to the Normative.references cited in this publication. Use of the referenced publications is indispe
ation of this publication/

s drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rig

interested in
prganizations
lanization for

Fonsensus of
hmittees.
hittees in that

hnnot be held

arently to the
tion and the

nent services

independent

embers of its
f any nature
n, use of, or

hsable for the

hts. IEC shall

xceptional

hces a technical committee may propose the pL iblication of a technical Qpnnifihqfinn W

en

 the required support cannot be obtained for the publication of an International Standard, despite
repeated efforts, or

» the subject is still under technical development or where, for any other reason, there is the future but no
immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide whether they can
be transformed into International Standards.

IEC TS 60079-47, which is a technical specification, has been prepared by subcommittee 31G:
Intrinsically safe apparatus, of IEC technical committee 31: Equipment for explosive atmospheres.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 60079-47 2022.pdf

12 UL 60079-47 MARCH 15, 2022

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
31G/323/DTS 31G/334/RVC

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

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

A list of all|parts in the IEC 60079 series, published under the general title Explosive atmospheres, can be
found on the IEC website.

The comniittee has decided that the contents of this document will remain unchanged until the stability
date indichted on the IEC website under "http://webstore.iec.ch" in the data related to the specific
document.| At this date, the document will be

« reconfirmed,
« withdrawh,
* replaced py a revised edition, or

*« amended.

Copyright Underwriters Laboratories Inc.
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EXPLOSIVE ATMOSPHERES - Part 47: Equipment protection by 2-
wire intrinsically safe Ethernet concept (2-WISE)

1 Scope

1DV Modification of Clause 1 to replace with the following:

1DV.1 DE This part-of IEC-60079,-which-is-a-technical specification,-document specifies

rgquirements for the construction, marking and documenting of apparatus, systelns and
installations for use with the 2-Wire Intrinsically Safe Ethernet concept (2-WISE),;$uch as
the physical layer specification for 2-Wire Ethernet 10BASE-T1L as definedinIEEE
802.3cg.

2{WISE is a concept for an advanced physical layer (APL), designed to simplify the
examination process for intrinsic safety parameters of components and cabling within APL
seégments. This is achieved by defining universal intrinsic safety parameter limits for APL
ports, according to the specific hazardous area requirements and listing a congise set of
rdles for the segment setup.

1DV.2 DR The requirements for construction and installation of 2-WISE devices and
systems are included in IEC-60079-41 UL 60079-11, IEC-60079-144 NFPA 70, National
Electrical Code (NEC), and IEC-60079-25 UL 60079-25, except as modified by this
dpcument. Parts of a 2-WISE device can be protected by any Type of Protection listed in
UL 60079-0 appropriate to the-EPL for the intended hazardous area. In these
circumstances, the requirements of this technical-speecification document apply gnly to

intrinsically safe circuits of the apparatus.

1DV.3 DR Where a requirement-of'this document conflicts with a requirement of 1EC-60079-
8 UL 60079-0, IEC60079-11 UL-60079 11, IEC-60079-14 NFPA 70 or IEC-60079-25 UL 60079-
25, the requirements of this’"document take precedence.

1DV.4 DE Where references are made to IEC and ISO standards, the referenced
rgquirements found'in these standards shall apply as modified by any applicable US
Nptional Differences for the standard (see Clause 2).

2 Normative references

The following documents are referred to In the text in such a way that some or alt of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

2DV DR Modification of Clause 2 references to replace with the following:

Copyright Underwriters Laboratories Inc.
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IEC 60079-25, Explosi ! Part 25: Intrinsicallv.safe-eleetrical

NFPA 70, National Electrical Code (NEC)

UL 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

UL 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety "i"

UL 60079-25, Explosive atmospheres — Part 25: Intrinsically safe electrical systems

3 Terms

For the pJ
60079-14,

ISO and IH
* |[EC Elect
« |SO Onlin

3.1
10BASE-T
physical |9
cabling wit

Note 1 to enti

3.2
Advanced
APL

physical layer based on 10BASE-T1L

3.3
2-Wire Int
2-WISE
intrinsically
parameter,

and definitions

rposes of this document, the terms and definitions given in IEC 60079-0; IEC 60071
IEC 60079-25 and the following apply.

C maintain terminological databases for use in standardization at thefollowing addres
ropedia: available at http://www.electropedia.org/

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

1L
yer standard for 10 Mb/s Ethernet communication over a single balanced twisted-p
h optional provision of power

y: This is standardized in IEEE 802.3cg.

Physical Layer

finsically Safe Ethernet

safe €lectrical devices and system based on APL with standardized limits for intrir
5 at.each port

9-11, IEC

Ses!:

pir copper

sic safety

3.4

2-WISE device
electrical equipment, either intrinsically safe apparatus or associated apparatus, that provides at least one
2-WISE compliant port

3.5

2-WISE system
assembly of interconnected items of 2-WISE devices, described in a descriptive system document, in
which the circuits or parts of the circuits, intended to be used in an explosive atmosphere, are intrinsically
safe circuits

Copyright Underwriters Laboratories Inc.
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3.6
Ports

3.6.1
power so

urce port

port which in addition to communication feeds DC power into an APL segment

3.6.2

power load port
port which in addition to communication consumes DC power from an APL segment

3.6.3

communication only port

port whic
operation

3.6.1
auxiliary

N provides communication only and does not feed or consume significant power

device port

port of a Z2ZWISE device that provides functions other than communication

Note 1 to en
A surge prot

3.7

bctor is such a device.

APL segment
interconnection of a power source port and a powerdoad port or, alternatively, two communi

ports with
4 Requi
41 Gen

2-WISE d

n a 2-WISE system
rements for 2-WISE devices
eral

pvices shall conform to thé relevant requirements of IEC 60079-11, except as modif

documenf] 2-WISE devices shall be suitable for use in a 2-WISE system in accordancs

document

Each port

shall conform.to the requirements of 4.2, 4.3 or 4.4.

If a terminjation_network is present inside a 2-WISE power source port, power load port or com

only port,
capacitan

whichis additional to the specified maximum output values allowed for 2-WISE, pr

in normal

ry: 2-WISE devices with an auxiliary port can comprise a power load or introduce communication signal insertion losses.

cation only

ied by this
with this

munication
esenting a

Cenat the port connection facilities, the effective value of the capacitance shall not exc

bed 2,2 uF

when the capacitance is protected by a series resistor of minimum value 90 Q. Other equivalent
combinations of capacitance and resistance may also be selected according to the permitted reduction of
effective capacitance when protected by a series resistance requirements of IEC 60079-11.

NOTE The dielectric strength requirements for the insulation between the terminals of 2-WISE ports and the frame of the 2-WISE
device or parts which are earthed are identical to those required in IEC 60079-11 between an intrinsically safe circuit and the frame of

the electrica

| equipment or parts which are earthed.

4.2 2-WISE power source ports

Each 2-WISE power source port may have a linear or a non-linear output characteristic. The maximum
output voltage U, shall be in the range of 14 V to 17,5 V under the conditions specified in IEC 60079-11 for
the respective Level of Protection.
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The maximum voltage U, is the sum of the DC supply voltage and the communication voltage. The
maximum internal capacitance C; and inductance L; shall be not greater than 5 nF and 10 pH, respectively.

The maximum output current /, for any 2-WISE power source port shall be determined in accordance with
IEC 60079-11 and shall not exceed 380 mA.

The maximum output power P, shall not exceed 5,32 W.

NOTE 1 Voltage and current limits for 2-WISE power source ports with a rectangular output characteristic can be found in IEC 60079-
11 for the Fieldbus Intrinsically Safe Concept (FISCO) — apparatus requirements.

NOTE 2 Possible opening, shorting and earthing of field wiring connected to the port is also taken into account for the, determination
of the electridal parameters of a 2-WISE power source port.

4.3 2-WIBE power load ports and 2-WISE auxiliary device ports
The following requirements apply to 2-WISE power load ports and 2-WISE -auxiliary deyice ports
connected| to an intrinsically safe system whether installed inside or outside the hazardoug area, in

addition to|the relevant clauses of IEC 60079-11.

The electrical parameters for 2-WISE power load ports and 2-WISE *auxiliary device ports shall meet the
values givgn in Table 1.

Table 1
Intrinsically safe parameters for 2-WISE Power-load ports and auxiliary device ports

2-WISE power load port 2-WISE auxiliary device

port
Maximum irjput voltage U, 17,5V 17,5 V|
Maximum irjput current I; 380 mA 380 mA
Maximum irjput power P; 532W 5,32 W
Maximum irfternal capacitance G 5nF 5nF
Maximum irfternal inductance L; 10 uH 200 nH
Maximum Igakage current 1mA 50 pA
The values piven above apply for‘all equipment groups.

Under norfnal or«fault conditions as specified in IEC 60079-11 for the respective Level of Protéction, the
connectior facilities of 2-WISE load and auxiliary device ports shall not be a source of enefgy to the
system exg¢epbfor a leakage current not exceeding the values given in Table 1.

4.4 2-WISE communication only ports
2-WISE communication only ports shall have a linear output characteristic.

The electrical parameters for 2-WISE communication only ports, connected to an intrinsically safe system,
shall meet the values given in Table 2.

Copyright Underwriters Laboratories Inc.
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Table 2
Intrinsically safe parameters for 2-WISE communication only ports
Maximum output voltage U, 9V
Maximum output current Iy 112,5 mA
Maximum output power P, 254 mW
Maximum input voltage U 17,5V
Maximum input current I; 380 mA
Maximum input power P; 5,32 W
Maximum internal r\npnr\il‘annr\ f‘I E nE
Maximum ipternal inductance L; 10 uH
NOTE The|values of U, l; and P, are designed to prevent unintentional damage of an communication only port;ifit is agcidently
connected fo a powered port.
4.5 Simple apparatus
The internal inductance L; and internal capacitance C; of each simple apparatus connected tol a 2-WISE
system sHall be less than 1 yH and 1 nF respectively.
With the gxception of the marking requirements found in Clause 7, Simple apparatus shall comply with all
relevant requirements of this document and of IEC 60079-11.
5 Requifements for 2-WISE systems
5.1 Gengpral
A typical 2-WISE system comprises two 2-WISE ports connected to the opposite ends of a cgble, with a
maximum|of two 2-WISE devices with 2-WISE auxiliary device ports in between.
There arel|two different types of 2-WISE systems:
— the communication only system; and
—the powgred system.
The comrmon function is communication. The powered system provides additional supply pgwer in the
following fnanner:
— the power-sotreeport eupp“co BC powerto the OyDtCIII, and-the powet toad poertconstmes DC power
from the system. Auxiliary device ports may also consume DC power from the system.

—in an communication only system no DC power is provided to the system via the 2-WISE connection and
in this case 2-WISE devices are always separately powered. A communication only port shall not be
connected to a power source port.

Simple apparatus according to 4.5 may be added to a 2-WISE system without modifying the safety
assessment of the system.

The total inductance and capacitance of all simple apparatus connected to a 2-WISE system shall not
exceed 10 yH and 5 nF respectively.
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NOTE 1 2-WISE connection facilities or electromechanical switches are considered as simple apparatus according to 4.5 but do not
contribute to the total inductance and capacitance.

NOTE 2 For functional reasons, the cable (stubs) for connecting 2-WISE devices with auxiliary device ports in parallel to the 2-WISE
system, will be less than 1 m, and are not considered to be part of the total cable length of the 2-WISE system.

5.2 Wiring systems
The cable used in a 2-WISE system shall comply with the following parameters:

— cable resistance R;: 15 Q/km to 150 Q/km;

— cable inquctance L: 0,4 mH/km to 1 mH/km;

— cable capacitance C;: 45 nF/km to 200 nF/km;

NOTE 1 Th¢ installation and constructional requirements of individual cables and multi-circuit.cables carrying mare than one
intrinsically sgfe circuit are contained in IEC 60079-25.

NOTE 2 For the determination of cable parameters see IEC 60079-25.
5.3 Powered 2-WISE systems
A DC-powgred 2-WISE system shall be considered intrinsiéally safe if one 2-WISE source part, one 2-

WISE power load port and up to two 2-WISE auxiliary.\device ports are connected with g cable of
maximum |ength 200 m, according to the above specification and as shown in Figure 1.
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\ 4
1 |2 7 6| 1
! Cable r
4 4
1 1
IEC
su4141
a) 2-WISE auxiliary device ports connected with short wires (stubs) to the cable
( | [ i |
1 2 5 1 5 5 1 5 6:| 1
( ) Cable ( ) |
su4142 IEC
b) 2-WISE auxiliary device ports connected via a series connection in the cable
Key

1 2-WISE dgvice
2 2-WISE pdwer source port
4 2-WISE ayxiliary device port

5 2-WISE ayxiliary device port that is physically split into two termination facilities, but electrically connected through and therefore
counted as qne 2-WISE auxiliary device port per 2-WISE device

6 2-WISE pdwer load port

Figure 1
DC-powered 2-WISE system
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54 Com

munication only 2-WISE systems

A communication only 2-WISE system shall be considered intrinsically safe if two 2-WISE communication
only ports and up to two 2-WISE auxiliary device ports are connected with a cable of maximum length 1
000 m, according to 5.2 and as shown in Figure 2.

\ 4
1 |3 ! 3 1
! Cable r
4 4
1 1
IEC
su4143
a) 2-WISE auxiliary device ports connected in parallel with short wires (stubs) to the cable
1 3 5 1 5 5 1 5 3 ] 1
( ) Cable ( ) Bl
sud144 IEC
b) 2-WISE auxiliary device ports connected via a series connection to the cable
Key
1 2-WISE deyice
3 2-WISE cofnmunication only port
4 2-WISE auxiliary device port
5 2-WISE auxiliary device port that is physically split in two termination facilities but electrically connected through and therefore

counted as o

he 2-WISE auxiliary device port per 2-WISE device

Figure 2

Communication only 2-WISE system
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