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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2.201: Particul . ts § trol . |
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization'compris
all national electrotechnical committees (IEC National Committees). The object of IE€\is to prom
international co-operation on all questions concerning standardization in the electrical and electronic fields.
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaftéet “referred to as “I
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interes
in the subject dealt with may participate in this preparatory work. Internationaly governmental and n

ng
pte
To
ns,
EC
ed
bn-

governmental organizations liaising with the IEC also participate in this prepatation. IEC collaborates closgly

with the International Organization for Standardization (ISO) in accordance\with conditions determined
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technigal~eommittee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are @wade to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for 4§
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatiq
transparently to the maximum extent possible in“their national and regional publications. Any diverger
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated
the latter.

IEC itself does not provide any attestation.of conformity. Independent certification bodies provide conforn
assessment services and, in some areasy/access to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC.@pits directors, employees, servants or agents including individual experts 4
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature”whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawh to the Normative references cited in this publication. Use of the referenced publicationg
indispensable for the correct application of this publication.

Attention is_drawn to the possibility that some of the elements of this IEC Publication may be the subject
patent rights® IEC shall not be held responsible for identifying any or all such patent rights.
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is@edline version of the official IEC Standard allows the user to identify the chang

has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61010-2-201 has been prepared by IEC technical committee 65:
Industrial-process measurement, control and automation.

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

FDIS Report on voting
65/652/FDIS 65/657/RVD

vaotina—farth
T

Th

copnstitutes a technical revision.

Th

previous edition;

a)
b)
c)
d)
e)
f)
9)
TH

Th

the basis of the third edition (2010)%f that standard. Consideration may be given to futy

ed

TH
ole

Where a particular subclause of Part 1 is not mentioned in this part 2, that subclause appli

as
“d
ad

|
voting indicated in the above table.

o a_ann
LASIER A-ATL RS I A~d LA~ =4 =

is second edition cancels and replaces the first edition published in 2013. This "editipn

is second edition includes the following significant technical changes with respect to the

clarify, change, delete definitions which were causing confusion,
change and clarify the temperature testing methodology,
change documentation methodologies allowed,

change some TERMINAL markings,

add clarity to some of the informative annexes,

add Annex E with changes,

add Annexes AA — FF.

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

is Part 2-201 is intended to be usedsin conjunction with IEC 61010-1. It was established pn

itions of, or amendments to, IEC61010-1.

is Part 2-201 supplements” or modifies the corresponding clauses in IEC 61010-1 so as

nvert that publication into,the IEC standard: Particular requirements for control equipment.

far as is reasonable. Where this part states “addition”, “modification”, “replacement”,
bletion”, the relevant requirement, test specification or NOTE in Part 1 should be adapt
cordingly.

this standard, the following print types are used:

reduirements and definitions: in roman type;

A

NOTES: in smaller roman type;
conformity and tests: in italic type;

terms used throughout this standard which have been defined in Clause 3: SMALL ROMAN
CAPITALS.

list of all parts in the IEC 61010 series, published under the general title Safety
requirements for electrical equipment for measurement, control and laboratory use, can be
found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

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

INt’ORTANT — The 'colour inside' logo on the cover page of this publication indicatds
thpt it contains colours which are considered to be useful for the, ‘correc¢t
urjderstanding of its contents. Users should therefore print this document \using |a
cdlour printer.
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INTRODUCTION

IEC 61010-2-2xx documents are a-planned series of standards on safety of industrial-process
measurement, control and automation equipment.

This part specifies the complete safety related requirements and related tests for control
equipment (e.g. programmable controller (PLC), the components of distributed control
systems (DCS), I/0 devices, human machine interface (HMI)).

Sammmwmm in
each part of [IEC 61010.
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-201: Particular requirements for control equipment

1 Scope and object

THis clause of Part 1 is applicable, except as follows.

1.1.1 Equipment included in scope

Replacement:

e [ This part of IEC 61010 specifies safety requirements and related verification tests for any
product performing the function of control equipment-of-thefollowing-types—which andjor
their associated peripherals. In addition, these products have as- their intended use the
command and control of machines, automated manufacturing’and industrial processes,
e.g. discrete and continuous control. Some equipment exafaples are: programmable logic
controller (PLC);

e | programmable automation controller (RLGand PAC);

o | thecomponentis-of distributed control systems (DES);

o | the components-of remote I/O—systems;

e | industrial PC (computers) and panel PC;

e [ programming and debugging tools (PADTs);

e [ displays and human-machine interfaces (HMI);

Py anv  nroduect nerformina—the  funection—of  control—eauinment and/lor their associatkd
any—product—performing—thefdnttion—of—control—equipment—and/or—their—associatpd
sorshomles

e | positioners.

Cgmponents of the above named equipment and in the scope of this standard are:

Cq
en

(auxiliary) stand-alohe power supplies;
peripherals stich as digital and analogue /O, remote-I/O;

industrial-network equipment.

ntrol egquipment and their associated peripherals are intended to be used in an industr
virohment and may be provided as OPEN or ENCLOSED EQUIPMENT.

ial

NOTE T Conirol equipment intended also for uUse In other environments or for other purposes (example: T0r use

in

building installations to control light or other electrical installations, or for use on cars, trains or ships) can have
additional conformity requirements defined by the safety standard(s) for these applications. These requirements
can involve as example: insulation, spacings and power restrictions.

NOTE 2 Computing devices and similar equipment within the scope of IEC 60950 (planned to be replaced by
IEC 62368) and conforming to its requirements are considered to be suitable for use with control equipment within
the scope of this standard. However, some of the requirements of IEC 60950 for resistance to moisture and liquids
are less stringent than those in IEC 61010-1:2010, 5.4.4 second paragraph.

Control equipment covered in this standard is intended for use in OVERVOLTAGE CATEGORY I,
Il and IV (IEC 60664-1) in low-voltage installations, where the RATED equipment supply
Iltage does not exceed AC. 1 000 V r.m.s. (50/60 Hz), or DC-4-500 1 000 V.

Ao
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17

The requirements of ISO/IEC Guide 51 and IEC Guide 104, as they relate to this part of
IEC 61010, are incorporated herein.

1.1.2 Equipment excluded from scope

Replacement:

This standard does not deal with aspects of the overall automated system, e.g. a complete
assembly line. Control equipment (e.g. DCS and PLC), their application program and their
associated peripherals are considered as components (components in this context are items

wh

Si
fo
of
re

1-A

R4

TH
OH

NQ
HA

Re
as

ich perform no useful function by themselves) of an overall automated system.

nce control equipment (e.g. DCS and PLC) are component devices, safety congideratio

the overall automated system including installation and application are beyond the sco
this standard. Refer to IEC 60364 series of standards or applicable~‘national/log
julations for electrical installation and guidelines.

.1 Aspects included in scope

placement:

e purpose of the requirements of this standard is to ensure that all HAZARDs to t
ERATOR, SERVICE PERSONNEL and the surrounding area aré reduced to a tolerable level.

TE 1 By using the terms "OPERATOR" and "SERVICE PERSONNEL" this standard considers the perception
FARDS depending on training and skills. Annex AA gives a general approach in this regard.

quirements for protection against particular types of HAZARD are given in Clauses 6 to 1
follows:

electric shock or burn (see Clause 6);

mechanical HAZARDS (see Clauses.7and 8);

spread of fire from the control equipment (see Clause 9);

excessive temperature (see ‘Cltause 10);

effects of fluids and fluid.pressure (see Clause 11);

effects of radiation,. including lasers sources, and sonic and ultrasonic pressure (s
Clause 12);

liberated gasesj.explosion and implosion (see Clause 13);

: ﬁ : :

arising from REASONABLY FORESEEABLE MISUSE and ergonomic factors-are-specified-in (s
Clause 16);

RISKassessment for HAZARDS or environments not fully covered above-is—spesified-in (s

be
al

he

of

71

Clause 17).

NOTE 2 Attention is drawn to the existence of additional requirements regarding the health and safety of labour
forces.

1.2.2 Aspects excluded from scope

Replacement:

This standard does not cover:

a)

b)
c)

reliability, functionality, performance, or other properties of the control equipment not

related to safety;
mechanical or climatic requirements for operation, transport or storage;
EMC requirements (see e.g. IEC 61326 or IEC 61131-2);
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d) protective measures for explosive atmospheres (see e.g. IEC 60079 series);
e) functional safety (see e.g. IEC 61508, IEC 61131-6).

2 Normative references
This clause of Part 1 is applicable, except as follows.

Addition:

IEC 800688-2-31:-2008
T ACA-A-ASAS I = oo S

@

IEC 60384-14:2005, Fixed capacitors for use in electronic equipment — Part 14: Sectional
splecification: Fixed capacitors for electromagnetic interference suppression and)connection|to
the supply mains

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part|1:
Principles, requirements and tests

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methodg —
Glow-wire flammability test method for end-products (GWEPT)

IEC 60695-11-3, Fire hazard testing — Part 11-3: Test flatnes — 500 W flames — Apparatus apd
colnfirmational test methods

IEC 60947-5-1:2003, Low-voltage switchgear<and controlgear — Part 5-1: Control circpit
devices and switching elements — Electromechanical control circuit devices

aar Dart 7_1- Aneill
eat —aHt——1+—HEGH

D
M
K

()

rry

IEC 61010-1:2010, Safety requifements for electrical equipment for measurement, contrpl,
arld laboratory use — Part 1: General requirements

IEC 61010-2-030, Safety requirements for electrical equipment for measurement, control, apd
laboratory use — Part.2-030: Particular requirements for testing and measuring circuits

IEC 61051-2:4994/ Varistors for use in electronic equipment — Part 2: Sectional specificatipn
for surge suppression varistors

IEC 61643-21, Low voltage surge protective devices — Part 21: Surge protective devices
conneetéd to telecommunications and signalling networks — Performance requirements apd
te$tictg’ methods

IEC 61643-311, Components for low-voltage surge protective devices — Part 311:
Performance requirements and test circuits for gas discharge tubes (GDT)

IEC 61643-321, Components for low-voltage surge protective devices — Part 321:
Specifications for avalanche breakdown diode (ABD)

IEC 61643-331, Components for low-voltage surge protective devices - Part 331:
Specification for metal oxide varistors (MOV)
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Terms and definitions

This clause of Part 1 is applicable, except as follows.

3.2.3
PROTECTIVE CONDUCTOR TERMINAL

Modification:

In

this part “PROTECTIVE CONDUCTOR TERMINAL” is replaced by “PROTECTIVE EARTH TERMINAL”.

17

No|
sin

3.
OA

Ad

No|

Ad

3.
AM

temperature, determined under prescribed conditions, of<the air surrounding the equipment

3.

e
EN
the
to

mechanical strength, flammability, and stability (where applicable)

Nofe 1 to entry: Examples are portablesand HAND-HELD EQUIPMENT.

Nofe 2 to entry: This definition-is\related to IEC 60050-441:4896 2000, 441-12-02.

3.103

ENCLOSURE

hdusing affordingthe type and degree of protection suitable for the intended application

No|
ap

No|
oth

EgCLOSED EQUIPMENT

e 1 to entry: PROTECTIVE EARTH TERMINAL is most familiar to industrial users, manufacturers, etc. Theref

ce this part is targeted towards industrial use, the most familiar term is utilized.
6.11

ERATOR

dition:

e 1 to entry: See definition in Part 1 and Annex AA.

d the following terms and definitions:

01

BIENT TEMPERATURE

02

uipment which includes an ENCLOSURE, having safety capability, or combination of
CLOSURE, having safety capability, and installation provisions enclosing on all sides, w

iching HAZARDOUS LIVE, hot or moving. parts contained therein and meeting requirements

e 1 to entry;/~An ENCLOSURE, in general, may or may not have any safety capabilities, which depend on
blication-gurpose and construction.

e 2 fo entry: In this standard an ENCLOSURE is assumed to have safety capability, unless specifically sta
erwise.

pre

an
th

b possible exception of its mounting\surface, to prevent personnel from accidentally

of

ts

[SOURCE: IEC 60050-195:1998, 195-02-35, modified — the notes to entry have been added]

3.104

EX
cir

TERNAL CIRCUIT
cuit connected by FIELD WIRING of the control equipment

3.105

FIELD WIRING
wiring of the control equipment, which is not installed-by-the-user in the control equipment
manufacturer's facility

Note 1 to entry: Examples of FIELD WIRING are power supply, digital and analogue input and output wiring.
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Note 2 to entry: Control equipment manufacturer’s, e.g. pre-assembled or molded cabling is not considered FIELD
WIRING.

3.106
MODULAR EQUIPMENT
equipment consisting of different modules such as a Rack, CPU, different I/O-modules,

network-modules efc

Note 1 to entry: MODULAR EQUIPMENT can:
a) | be OPEN EQUIPMENT or ENCLOSED EQUIPMENT;

b) | consist of modules that cannot operate alone or of a basic module that is operational alone and can |be
enhanced in functions by additional modules;

c) | vary in size and functionality depending on the combination and the number of modules;

d) | be combined with operational equipment or enhanced in function by the addition of modules by the customey.

3.107

OFEN EQUIPMENT
equipment which does not protect personnel from accidentally-touching HAZARDOUS LIVE |or
moving parts contained therein nor meet requirements of mechanical strength, flammabiljty
and stability (where applicable)

Nofe 1 to entry: See Annex AA.
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Addition:

Nofe 1 to entry: A
se%wa#e%pdate&pmwded%ﬁh&manuiaew#e# See deflnltlon in Part 1 and Annex AA of this document

Nole 2 to-entr\ The o
L0 Rthy~ +e—6
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3.109

PANEL MOUNTED EQUIPMENT
guipment where-a portion of the equipment may form part of the ENCLOSURE
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Nofe 1 to entry/ See Figure 103.

3.110
PORTABLE EQUIPMENT
equipment intended to be carried by hand and not fixed during NORMAL USE

3.111

PROTECTIVE EXTRA-LOW VOLTAGE CIRCUIT

PELV CIRCUIT

protectlve earth referenced electr|cal circuit in wh|ch the voltage cannot exceedﬁem—30—v

ether—eweu#s the foIIowmg:

NORMAL CONDITION and SINGLE FAULT CONDITION: The AC voltage levels are 30 Vr.m.s., 42,4V
peak and the DC voltage level is 60 V. For equipment intended for use in WET LOCATIONS, the
AC voltage levels are 16 V r.m.s., 22,6 V peak and the DC voltage level is 35 V.
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[SOURCE: IEC 60050-826-12-32:2004, modified — clarified and more fully described]

3.112

SAFETY EXTRA-LOW VOLTAGE CIRCUIT

SELV CIRCUIT

non-protective earth referenced electrical circuit in which the voltage cannot exceed-a-c—30-\/

rmhs— 42 4 \/ neak ordc 60V in normal and clnnln 'Fallll’ r‘nnrllhr\n includinag earth faulistHn
= R T Pe g FRUHRSHAR

othercireuits the following:

NJRMAL CONDITION and SINGLE FAULT CONDITION: The AC voltage levels are 30 V r.nfls., 42,4V
pelak and the DC voltage level is 60 V. For equipment intended for use in WET LOCATIONS, the
AC voltage levels are 16 V r.m.s., 22,6 V peak and the DC voltage level is 35 V.

[SPURCE: IEC 60050-826-12-31:2004, modified — clarified and more{ylly described]

3.113

SERVICE PERSONNEL
person, with the appropriate technical training, experiencetand awareness of HAZARDS and|of
measures to minimize danger to themselves, other perséns or to the control equipment, in pn
industrial environment, changing or repairing the conirol~equipment

Nofe 1 to entry: SERVICE PERSONNEL are persons having({the appropriate technical training and experienges
negessary to be aware of HAZARDS — e.g. electrical HAZARDS, temperature HAZARDS, fire HAZARDS — to which they
argq exposed in performing a task and of measures to minimize danger to themselves or to other persons or to the
control equipment, in an industrial environment.

Nofe 2 to entry: SERVICE PERSONNEL change ‘or“repair the control equipment e.g. hardware configuration|or
installing software updates provided by the manufacturer.

4| Tests
This clause of Part 1 is applicable, except as follows.

4, General

Addition:

THe productyis verified to this standard in a test configuration, defined by the manufacturer,
which represents the least favourable configuration. See 4.3.

It [sMikely or possible that there are different test configurations which yield least favourable
test conditions. For example there may be a least favourable configuration for temperature
tests;—a-leastfavourable-test configurationfor-electrical-safety, and a different least favourable
test Conflguratlon for voltage test If thls is the case then—these—d+ﬁe#eni—least—ﬁa¥eu¥a«b+e—test
i the appropriate least

favourable test conflguratlon(s) shaII be used W|th regard to 4.3.2 and 4.4.

These least favourable test configurations and test conditions shall be practical and useful for
the intended applications.

Conformity verification: The selected test configuration(s) and test conditions shall be
documented with the rationale in the test report.
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4.4
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4.4
4.4
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ifioati it ’ L 1

1.2 Application of fault conditions

d the following subclause:

1.2.101 Switching devices tests

1.2.101.1 Overload test

itching devices shall close and open a test circuit having the current, voltage, and pow
ctor values given in Table 101. Fifty cycles, each censisting of 1 closing and 1 openir

ST” be completed using a timing of 1 s ON, 9 s OFFE. After completion of the 50 cycles, t

uipment shall be subjected to the endurance testin 4.4.2.101.2, if required by 14.102.

Table 101 — Overload'test circuit values

er

91
he

Z

Intended-use load Current Voltage Power factor
AC general use 1,5 x RATED RATED 0,75 to 0,80
DIC general use 1,5 x RATED RATED 10 -
A[C resistance 1,5 x RATED RATED 1,0
DIC resistance 1,5.% RATED RATED 40 -
AC pilot duty 2 RATED @ 1,1 x RATED P <0,35
D|C pilot duty 2 RATED @ 1,1 x RATED P 40 -
NOTE 1 Source IEC54434-2:2007 60947-5-1.

OTE 2 Piletdiity = RATING assigned to a relay or switch that controls the coil of another relay or switch.

Unless\otherwise specified, the inrush current shall be 10 times the steady-state current.

Set_up the EUT at its RATED voltage and current and then increase the voltage by 10 % without furth

h

=

adjustment of the load.

Conformity, pass/fail, is determined by test completion without electrical/dietectrie/mechanical
breakdown of the equipment and an additional dielectric voltage test.

4.4.2.101.2 Endurance test

After completion of the overload test in 4.4.2.101.1, the switching device is to close and open
a test circuit having the current, voltage, and power factor values given in Table 102. A total
of 6 000 cycles, consisting of 1 closing and 1 opening, shall be completed. The cycle timing
shall be 1 s ON and 9 s OFF, except for the first 1 000 cycles of the pilot duty test. The first
1 000 cycles of the pilot duty test shall be at a rate of 1 cycle per second except that the first
10 to 12 cycles are to be as fast as possible.
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The endurance test need not be conducted on solid-state output devices for general or
resistive use.
Table 102 — Endurance test circuit values
Intended-use load Current Voltage Power factor

AC general use RATED RATED 0,75 to 0,80

DC general use RATED RATED 106 -

AC resistance RATED RATED 1,0

DC resistance RATED RATED 106 -

AC pilot duty @ RATED RATED <0,35

DIC pilot duty @ RATED RATED 40 -

NOTE 1 Source IEC-684431-2:2007 60947-5-1.

N[OTE 2 Pilot duty = RATING assigned to a relay or switch that controls the coil of anothexkelay or switch.

2] The test circuit is identical to the overload test circuit except that the voltage is the' RATED voltage.
Canformity, pass/fail, is determined by test completion without electrical/dietectric/mechanic¢al
breakdown of the equipment and an additional dielectric voltdge test.
5| Marking and documentation
This clause of Part 1 is applicable, except as follows.
5.1.5.2 TERMINALS
Modification:

Ré¢place item a) as follows:
a)| FUNCTIONAL EARTH TERMMNALS (i.e. used for non-safety purposes such as interferengce
immunity improvement)'shall be marked with one of the following symbols:
/-lx IEC 60417-5018 (2002-10) or
-_— symbol 5 of Part 1, IEC 60417-5017 (2006-08).
Where a TERMINAL serves both as the PROTECTIVE CONDUCTOR TERMINAL and as| a
FUNCTIONAL EARTH TERMINAL, symbol 6 and other requirements for PROTECTIVE CONDUCTPR

TERMINAL chall ha annliad Whara 5 TEDMINAL carvac hath
St e—apPHea- He+e— —SeHeS

AL

L =IRYAZEEE 7= L= 32 154 LA A~ =TIV TNt Ot

ac an aarth (handina) TEoAIN
aS—aH - ea A PBeRaR g =

and FUNCTIONAL EARTH TERMINAL, symbol 5 and other requirements for earth TERMINALS

shall be applied.

5.1.8 FIELD WIRING TERMINAL boxes

Addition after first paragraph:

A FIELD WIRING TERMINAL need not be marked to indicate the temperature RATING if it is

int

ended for the connection of a control circuit conductor only.

A control circuit is any circuit that does not carry MAINS power and is generally limited to

15

A.


https://iecnorm.com/api/?name=d885172430c407cf1c4e4948c3110299

IEC 61010-2-201:2017 RLV © IEC 2017 -17 -

5.4.1 General

Addition:

For equipment intended to be installed by SERVICE PERSONNEL or trained installers, all
documentation may be provided by electronic media.

Where the documentation is provided by electronic media, this may be accomplished by
including the symbol No. 14 of Table 1 (ISO 7000-0434B: 2004-01), on the product, and the
location of the documentation, e.g. URL, QRcode, on the product, packaging or printed
information with the product.

5.4.3 Equipment installation
Addition:

h)] OPEN EQUIPMENT: If the control equipment is classified as OPEN “EQUIPMENT |its
documentation shall specify the—final-safety ENCLOSURE—characteristies that has to pe

provided by the user, e.g.-safety-enclosure mechanical rigidity, IP RATING;

NQTE See also 7.1.101 and 8.1.101.

Maodification:

Replace item d)1) as follows:

d)|1) supply and FIELD WIRING requirements, e.g. instlation, temperature RATING;
5.4.4 Equipment operation

Madification:

j) | details of methods of reducing the RISKS of burns from surfaces permitted to exceed the
temperature limits of 10.1, Table #9?

6 [ Protection against electric shock
THis clause of Part 1 is applicable, except as follows.

6.1.2 Exceptions

Replacement:

If |t is not(feasible for operating reasons to prevent the following parts being both ACCESSIBLE
and HAZARDOUS LIVE, they are permitted to be ACCESSIBLE to SERVICE PERSONNEL duripg
NJQRMAL-USE while they are HAZARDOUS LIVE:

For example:

a) parts of lamps and lamp sockets after lamp removal:

b) parts intended to be replaced by SERVICE PERSONNEL (for example, batteries) and which
may be HAZARDOUS LIVE during the replacement or other SERVICE PERSONNEL action, but
only if they are ACCESSIBLE only by means of a TooL and have a warning marking (see
5.2):

If any of the parts in examples a) and b) receive a charge from an internal capacitor, they
shall not be HAZARDOUS LIVE 10 s after interruption of the supply.

If a charge is received from an internal capacitor, conformity is checked by the measurements
of 6.3 to establish that the levels of 6.3.1 c) are not exceeded.
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6.2.1 General

This subclause of Part 1 is applicable to ENCLOSED EQUIPMENT.

6.2.2 Examination

This subclause of Part 1 is applicable to ENCLOSED EQUIPMENT.

6.2.3 Openings above parts that are HAZARDOUS LIVE

THiIS Subclause of Part T 1s applicable 10 ENCLOSED EQUIPMENT.

6.2.4 Openings for pre-set controls

Addition:

First paragraph: This subclause of Part 1 is applicable to ENCLOSED ‘EQUIPMENT. This
subclause applies to SERVICE PERSONNEL only.

Add the following subclauses:



https://iecnorm.com/api/?name=d885172430c407cf1c4e4948c3110299

IEC 61010-2-201:2017 RLV © IEC 2017 -19 -

6.2.101 Accessibility of interfaces/TERMINALS and ports

I
Ar Peripherals |
tly /
non_pgﬂz,{lﬁa x,sta”ed) C | 4 Interface/port digital and analogue input signals
Al | T Remote 10s m | < 110 power interface/port
— . 3 : D » Interface/port digital and analogue output signals
Local extension raé:k JI lq o power interface/port
4 - ]
[ — — | 1 n I
nout C J I E | > Communication interface/port with third- party
module(s) =l 5 / | € devices (e.g. computers, printers)\
J I E |
Processing _l _F| 4 Equipment power interface/port
unit(s) Output _DI |
and module(s) J E I
memory l —F| KI > Auxiliary power output interface/port
) I used to power sensors and actuators
[Communicat E F G I
dul
[ teptona [ 1 — 5| —] IP Protective earth térndinal/port
F K 5 ull
Power supply — 3 | | ® Functional earth terminal/port
I
K G H Be 4 Open eommunication interface/port,
|— Auxiliary power — i I L;¢| I I ® a156/0pen to third-party devices
supply (optional)
G Be, |
— Bi | I l
’ I
= I
Be |
Bi| |

d 'nternal commun'cation interface/port
for peripherals |

|
| . .
Limit of the scope of this standard P Interfaced devices and signals
s EC
Ke
Al| Communieation interface/port for local extension rack
Ar| Communication interface/port for remote 1/0 station, control network, fieldbus
Be| Open com_munication interface/port, also open to third-party devices; e.g. PADT, personal computer used [for
pfogramming
Bi ftermatcommumicationm mterface/port for peripherats
C Interface/port for digital and analogue input signals
D Interface/port for digital and analogue output signals
E Serial or parallel communication interfaces/ports for data communication with third-party devices; e.g.
computers, printers
F
G PROTECTIVE EARTHiNG TERMINAL/port
H FUNCTIONAL EARTHNG TERMINAL/port
J 1/0 power interface/port
K Auxiliary power output interface/port used to power sensors and actuators

Figure 101 — Typical interface/port diagram of control equipment
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Table 103 defines whether ports of control equipment are OPERATOR ACCESSIBLE, and thus
require protection against electric shock. Other than for Ports Ar, Be and E, protection can be

achieved by making the HAZARDOUS LIVE parts within the port-inraccessible—asdetermined-by

6-2 not ACCESSIBLE.

Table 103 — OPERATOR-accessibility ACCESSIBLE ports for open and ENCLOSED EQUIPMENT

OPERATOR ACCESSIBLE®

Port OPEN EQUIPMENT ENCLOSED
EQUIPMENT
Al communication interface/port for local extension rack No Yes
Ar  communication interface/port for remote 10 station, control network, Yes Yes
fieldbus @
Bé open communication interface/port, also open to third-party devices; |Yes Yes
e.g. PADT, personal computer used for programming @
Bif internal communication interface/port for peripherals No Not applicable
interface/port for digital and analogue input signals No Yes
D| interface/port for digital and analogue output signals No Yes
E| serial or parallel communication interfaces/ports for data Yes Yes
communication with third-party devices; e.g. computers and printers 2
F| equipment power interface/port No Yes
G| PROTECTIVE EARTH#NG TERMINAL/port No Yes
H| FUNCTIONAL EARTHING TERMINAL/port No Yes
J I/O power interface/port No Yes
K| auxiliary power output interface/port used to power sénsors and No Yes
actuators
a8 Ports Ar, Be and E contain circuits which may bel€onnected to other equipment and shall be considered
ACCESSIBLE.

Port Bi is an internal communication port and thus never leaves the ENCLOSED EQUIPMENT, by definition.

¢ | Under special circumstances, some poxts’ of either OPEN or ENCLOSED EQUIPMENT may or may not be
considered OPERATOR ACCESSIBLE,

OHERATOR ACGESSIBLE parts and the ports, as defined in Table 103 as OPERATOR ACCESSIBLH =
Ygs shall -bé~ prevented from becoming HAZARDOUS LIVE under normal and single-faplt
conditions:

Canfermity is checked by inspection and in case of doubt by measurement and test accordipng
to 6.2

6.2.102 Control equipment
6.2.102.1 ACCESSIBLE parts

ACCESSIBLE parts of control equipment shall not be, or in the case of a single fault, become
HAZARDOUS LIVE. Although these requirements are principally directed at ENCLOSED EQUIPMENT,
these requirements also apply TO OPEN EQUIPMENT. When applied to OPEN EQUIPMENT, the
control equipment shall be considered to be installed, according to the manufacturer’s
instructions. Also see 5.4.3 and Annex AA.

If SERVICE PERSONNEL are required to make adjustments, etc., during e.g. commissioning of
OPEN EQUIPMENT, then protection from HAZARDS in the area near the adjustment shall be
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provided to prevent contact. If the HAZARD is not indicated by a warning label (see 5.2) then
other protective means-by e.g.-safetyy ENCLOSURE or PROTECTIVE BARRIER is required.

Conformity is checked by inspection and examination according to 6.2.2.

6.2.102.2 SELV/PELYV circuits

SELV/PELV circuits do not require additional evaluation for RISK against electrical shock,
provided that those circuits are in dry locations.

6.9.2.1 General

Addition:

NQTE 101 PROTECTIVE-earthing CONDUCTOR TERMINALS and earthirg contacts are not connhected directly to the
neptral TERMINAL within the—system equipment. This does not prevent the connection of appropriately RATED
deyices (such as capacitors or surge suppression devices) between the PROTECTIVE EARTHiNG TERMINAL gnd
neuytral.

L

@

.5.2.6 Transformer PROTECTIVE BONDING screen

bdification:
Add the following second paragraph:

If the control equipment.-has no overcurrent protection means for the winding then the tgst
current shall be twicetthe RATING of the control equipment overcurrent protection means (e|g.
fuge, circuit breaker). This overcurrent protection means may be integrated into the contfol
equipment either of specified in the manual.

Add the following subclauses:

6.9.2101 Classes of equipment or equipment classes

6.5.2.101.1 General

Equipment classes are described to designate the means by which electric shock protection is
maintained in NORMAL CONDITION and single-fault conditions of the installed equipment.

NOTE Derived from IEC 61140:2001, Clause 7.
6.5.2.101.2 Class | equipment

Equipment in which protection against electric shock is achieved using BASIC INSULATION. And
alse—providing additionally a means of connecting the conductive parts, which are otherwise
capable of assuming HAZARDOUS LIVE voltages if the BASIC INSULATION fails, to the protective
earth conductor.
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NOTE Class | equipment can have parts with DOUBLE INSULATION or REINFORCED INSULATION or parts operating at
safety extra-low voltage.

If a flexible cord is utilized, it shall include a provision for a protective earth conductor that
shall be part of the cord set.

ACCESSIBLE conductive parts of equipment, which may become HAZARDOUS LIVE in the event of
a single fault, shall be connected to the protective circuit of the equipment. Conductive parts,
such as screws, rivets and nameplates, which-ean otherwise could become HAZARDOUS LIVE

under single-fault conditions, shall be protected by other means such as double/REINFORCED
INSULATION-so-that +hny do-not become HAZARDOUS LIVE

When a part of the equipment is removed from the ENCLOSURE, for normal maintenance, for
example, the protective circuits serving other parts of the equipment shall not be intérrupted|

Prptective earthing requirements are specified in 6.5.2.102 or 6.5.2.103.

6.5.2.101.3 Class Il equipment

Equipment in which protection against electric shock does not rely ;,0n)BASIC INSULATION only,
but also on the provision of additional safety precautions, suchas DOUBLE INSULATION [or
REINFORCED INSULATION. There is no provision for protective, ‘earthing or reliance uppn
ingtallation conditions.

A PROTECTIVE IMPEDANCE may be used in lieu of DOUBLE /NSULATION.

A |means for maintaining the continuity of cireuits is acceptable (i.e. grounded internal
components or conductive surfaces) provided that\these circuits are double insulated from the
AQCESSIBLE circuits of the equipment.

Cgnnection to the earthing TERMINALS\for functional purposes is acceptable (such s
ragdiofrequency interference suppression) provided the DOUBLE INSULATION system is sfill
prpvided for protective purposes.

=

Sygeh Equipment may be of one_of the following types:

a)| insulation-encased by a durable and substantially continuous ENCLOSURE of insulating

material which envelops all conductive parts;—with-the-exception—of. Small parts, such jas
nameplates, screws and rivets—which are exempted if they are isolated from HAZARDOUS

LIVE parts by jinsulation at least equivalent to REINFORCED INSULATION;

b)| metal-encased by a substantially continuous metal ENCLOSURE, in which DOUBLE
INSULATION-"is used throughout, except for those parts where REINFORCED INSULATION]|is
used;

c)| cotmbination of a) and b).

NQIE-1 Insulation-encasement can form a part of the whole of the SUPPIEMENTARY INSULATION or of the
REINFORCED INSULATION.

NOTE 2 Utilization of DOUBLE INSULATION and/or REINFORCED INSULATION throughout, with a PROTECTIVE EARTHiRg
TERMINAL or contact, is deemed to be of class | construction.

NOTE 3 This equipment may have parts operating at safety extra-low voltage.
6.5.2.101.4 Class lll equipment

Equipment in which protection against electric shock is provided by circuits supplied by safety
extra-low voltage (SELV/PELV). And additionally,-where the voltages generated by or within
the equipment do not exceed the limits for SELV/PELV.
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Connection to the earthing TERMINALS for functional purposes is acceptable (such as
radiofrequency interference suppression).

Wiring for SELV/PELV circuits shall be either segregated from the wiring for circuits other
than SELV/PELV, or the insulation of all conductors shall be RATED for the higher voltage.
Alternatively, earthed screening or additional insulation shall be arranged around the wiring
for SELV/PELYV circuits or around the wiring of other circuits, based on IEC 60364-4-41.

6.5.2.102 Protective earthing requirements for ENCLOSED EQUIPMENT

THe AcCESsIBLE parts of Class | equipment (e.g, chassis, frame and fixed metal parts of mjal
ENCLOSURES) other than those which cannot become HAzARDOUS LIVE shall be electrically
inferconnected and connected to a PROTECTIVE EARTH TERMINAL-fer-connection-to-an“extergal
protective-conductor.

THis requirement can be met by structural parts providing adequate electricakcontinuity. This
applies whether the equipment is used on its own or incorporated in an asseémbly.

Cards or cables that supply power to Class | equipment PORTABLE EQUIPMENT peripherals shall
bel provided with a protective earthing conductor.-See-6-5-2-2-

AQCESSIBLE isolated conductive parts are considered not to gonstitute a danger if they are o
lo¢ated as to exclude any contact with live parts and withstand the dielectric test voltage |of
Tgble 5 for REINFORCED INSULATION, corresponding to the:highest RATED operational voltage|of
the unit.

Class Il equipment may have an internal functiohal earth bonding conductor but shall not pe
provided with a PROTECTIVE EARTHirg TERMINAL or a protective earthirg conductor in the
equipment power input cord.

If the equipment is provided with a PROTECTIVE EARTHing TERMINAL (Class | equipment), the
following requirements also apply,’in addition to the previous general connectipn
splecifications.

e | The PROTECTIVE EARTHRG\TERMINAL shall be readily ACCESSIBLE and so placed that the
connection of the equipment to the protective earthing conductor is maintained when the
cover or any removable/part is removed.

e [ Products which «are intended for MAINS cord connected use (such as equipment
peripherals) shall be provided with a PROTECTIVE EARTHing TERMINAL integral to the plug
cap or socket\(if removable cord set).

e [ The PROTECTIVE EARTHing TERMINAL shall be of screw, stud or pressure type and shall pe
made_6f & suitable corrosion resistant material.

e | Thé jclamping means of PROTECTIVE EARTHirg TERMINALS shall be adequately locked
against accidental loosening, and it shall not be possible to loosen them without the aid|of

S tToOH
A T UUL.

e PROTECTIVE EARTHiRg TERMINALS and earthinrg contacts shall not be connected direct to the
neutral TERMINAL within the equipment. This does not prevent the connection of
appropriately RATED devices (such as capacitors or surge suppression devices) between
the PROTECTIVE EARTHirg TERMINAL and neutral.

e The PROTECTIVE EARTHiRg TERMINAL and subsequent protective equipment internal to the
equipment shall comply with the requirements in 6.5.2.4 or 6.5.2.5.

e The PROTECTIVE EARTHirg TERMINAL shall have no other function.
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6.5.2.103 Protective earthing requirements for OPEN EQUIPMENT

17

OPEN EQUIPMENT shall comply with the requirements of 6.5.2.4 or 6.5.2.5 with the exception
that the provision for connection to an external protective conductor may be replaced by a
means for bonding to the ENCLOSURE ACCESSIBLE to the OPERATOR.

6.6.1 General

Modification:

R4

NG
6.
M

Ad

Al
m{

]

TH
to
col

Cdq

Clu

R4

Th

Fd
EQ

Cd

place NOTE 2 as follows:

TE 2 For cord connected MAINS supply, see 6.10.
5.2 TERMINALS for EXTERNAL CIRCUITS

bdification:

d at beginning of the subclause:

parts of TERMINALS that maintain contact and carry current shall be of metal of adequa
echanical strength.

e mechanical design of the interfaces shall allow~that no individual conductor is subject
bending of a radius of curvature less than §ixvtimes its diameter after removal of t
mmon covering elements (armour, sheaths, fillers).

nformity is checked by inspection.

EARANCES between TERMINALS and @ERMINAL to earthed parts are given in 6.7.101.

.6.3 Circuits with TERMINALS'Which are HAZARDOUS LIVE

placement:
is subclause appliesito both TERMINALS and ports (see Table 103).

r ENCLOSED EQUIPMENT no ACCESSIBLE conductive parts may be HAZARDOUS LIVE. For OP
UIPMENT protection for those TERMINALS and ports defined in Table 103 shall be provided.

nformity is checked by inspection.

ed
he

EN
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6.7.1.1 General

Modification:
Add after the first paragraph:

Insulation requirements between separate circuits and between circuits and ACCESSIBLE
conductive parts are specified in Figure 102.

Mains circuit #1 i =l Mains circuit #2
B1
HAZARDOUS VOLTAGE HAZARDOUS WBLTAGH
SECONDARY CIRCUIT #1 AT B2 )| SECONDARY OIRCUIT #2
Cperating &t less than or equal to Operating,at l2ss than or equalto
mains voltage B1 or B2' ‘mains voltage
HAZARDOUS VOLTAGE B2 HAZARDOUS VOLTAGH
YECONDARY CIRCUIT #1 At PN NN N B2 SECONDARY CIRCUIT 2
Qperating at greater than mains Crperating at greater than maigs
vallage voltage
B1 B2 B2
Upaccessible ELV CIRCUIT Avrhohuh P I B2 || Unaccessible ELV CIRCUIT
#1 #2
R1 R2 R2 R
Ageessible SELV CIRCUIT #1 | T T A BS— Accessible SELV CIRCUIT|#2
\ 4
R1 R2 R2 R2 83 |
Adessible PELV CIRCUIT #1 L\ h IV DV Ve B3__|1 Accessible PELV CIRCUIT}#2
Acessible conductive parts R1 R2 R2 R2 F F F Accessible conductive parfs
# | | N | L #2
(unearthed) \ (unearthed)
' 4
Edrthed conductive parts and B1 B2 B2 B2 F F F Earthed conductive parts gnd
afpcessible earthed parts | | | | accessible earthed pars
of PELV circuit #1 of PELV circuit #2
EC

B1| Basic level of protection shall meet’the requirements of 6.4. Creepage, CLEARANCES, and solid insulation shall
meet the requirements of 6.7.2.

B2| Basic level of protection shall meet the requirements of 6.4. Creepage, CLEARANCES, and solid insulation shall
meet the requirements of,6.7.3.

B3| Basic level of protection shall meet the requirements of 6.4. Creepage, CLEARANCES, and solid insulation shall
meet the requirements of 6.7.3. May be waived if fault testing per 4.4 demonstrates no HAZARD occurs.

R1| Supplementary -Double/reinforced level of protection shall meet the requirements of 6.5. Creepage,
CLEARANGCES N and solid insulation shall meet the requirements of 6.7.2.

R2[ Supplementary Double/reinforced level of protection shall meet the requirements of 6.5. Creepage,
CLEARANCES, and solid insulation shall meet the requirements of 6.7.3.

F Functional insulation. No specific level specified.

Earthedconductive parts = onadill meet tne requirements ol 6.9.£.4 0 6.9.£.90.

Items circled in red, on right side, may only apply to spread of fire considerations, Clause 9.
1 The greater of B1 or B2 insulation, depending on the higher of the WORKING VOLTAGES of the MAINS and
secondary circuits.

Figure 102 — Requirements for insulation between separate circuits
and between circuits and ACCESSIBLE conductive parts

Add at the end of the subclause:
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17

Between 1) ACCESSIBLE SELV circuits, 2) ACCESSIBLE PELV circuits or 3) ungrounded conductive
ACCESSIBLE parts and HAZARDOUS LIVE parts, there shall be two levels of protection: e.g. a)
DOUBLE INSULATION, b) REINFORCED INSULATION, C) BASIC INSULATION + PROTECTIVE BONDING.

6.7.1.2 CLEARANCES

Ad

L
mi
Oa

6.

Re

R4
co|

b)

d)

Re

NG

dition:

mear interpolation is permitted between the nearest two points in Table 3. The_calculat

nimum CLEARANCE using this multiplication factor shall be rounded up to the mext high
mm increment.

f.1.5 Requirements for insulation according to type of circuits

placement:

quirements for insulation between separate circuits and between circuits and ACCESSIB
nductive parts are specified as follows:
in Figure 102;

in IEC 61010-1:2010, Clause K.3 for circuits that-have one or more of the followi
characteristics:

1) the maximum possible TRANSIENT OVERVOLTAGE is limited by the supply source
within the equipment to a known levelbélow the level assumed for the MAINS CIRCUIT

2) the maximum possible TRANSIENT ,OVERVOLTAGE is above the level assumed for t
MAINS CIRCUIT;

3) the WORKING VOLTAGE is the .sam of voltages from more than one circuit, or is a mix
voltage;

4) the WORKING VOLTAGE_includes a recurring peak voltage that may include a periog
non-sinusoidal wavefarm or a non-periodic waveform that occurs with some regularity

5) the WORKING VOLTAGE has a frequency above 30 kHz;

in IEC 61010-1:2010, Clause K.1 for MAINS CIRCUITS of OVERVOLTAGE CATEGORY Il or IV
for OVERVOLTAGE CATEGORY Il over 300 V;

in IEC 610%0-%2010, Clause K.2 for secondary circuits separated from the circuits in
only by means of a transformer.

quirements for insulation of measuring circuits are specified in IEC 61010-2-030.

TE</See IEC 61010-1:2010, Clause K.3 for requirements for switching circuits such as a switching poV

or

he

Cc

or

c)

ver

Su

piy-

Add the following subclauses:

6.7.1.101 Non-metallic material supporting HAZARDOUS LIVE parts

Non-metallic material supporting HAZARDOUS LIVE parts shall have a comparative tracking
index greater than, or equal to, 175.
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6.7.2

Modification:

- 27 —

Insulation for MAINS CIRCUITs of OVERVOLTAGE CATEGORY Il with a nominal supply
voltage up to 300 V

For MAINS CIRCUITs above 300 V, see Annex K. For Tables K.2, K.3 and K.4, linear
interpolation of creepage is allowed, but creepage can never be below CLEARANCE.

6.7.2.1

CLEARANCES and CREEPAGE DISTANCES

Maodification:

Replace Table 4 by the following:

Table 4 — CLEARANCE and CREEPAGE DISTANCES for MAINS CIRCUITs of

OVERVOLTAGE CATEGORY Il up to 300 V

Values for CLEARANCE

Values for CREEPAGE DISTANCES?" P

distances?
Vqltage |POLLUT-|{POLLUT-|POLLUT-
line-to- ION ION ION POLLUTION
ndutral | DEGREE | DEGREE | DEGREE DEGREE 1 POLLUTION DEGREE_2 POLLUTION DEGREE 3
AC 1 2 3
rjm.s
PWB MG 1. Il PWB
\V © MG |, III' I MG MG | MGIl | MGIII | MG MGIl | MG Il
mm mm mm 11, LilLllla
mm mm mm mm mm mm mm mm mn
£ 50 0,04 0,22 0,8 0,04 0,18 0,04 0,6 0,85 1,2 1,5 1,7 1,9
<100 0,1 0,22 0,8 0,1 0,25 0,16 0,71 1,0 1,4 1,8 2,0 2,2
<150 0,5 0,5 0,8 0,5 0,5 0,5 0,8 1,1 1,6 2,0 2,2 2,5
<300 1,5 1,5 1,5 1,5 1,5 1,5 1,5 2,1 3 3,8 4,2 4.7

Interpolation for CLEARANCES.is not permitted.

@ | For printed wiring board, the values for~ROLLUTION DEGREE 1 apply.

¢ [ DC or AC peak values are V2:x(AC r.m.s. values shown.

Linear interpolation of creepage is allowed. But creepage can never be below CLEARANCE.

NOQTE 1

Table derived from IEC 60664-1,+EC-60664-5.

N@TE 2 MG | = Material group I, CTI > 600.

NOTE 3 MG il =Material group Il, 600 > CTI > 400.

NOPTE 4 MG1lla = Material group llla, 400 > CTI > 175.

NOTEAS, MG llIb = Material group Illb, 175 > CTI > 100.

NOTE 6 MG Ill = MG llla and MG llib.

NOTE 7 PWB = Printed wiring board.

NOTE 8 Creepages in this table have already increased so they are not below the CLEARANCE distance.
NOTE 9 For printed wiring boards, 0,04 mm is the minimum CREEPAGE DISTANCE.

Add after the conformity statement:

Since conformity is checked by inspection and measurement, dielectric test is not required.



https://iecnorm.com/api/?name=d885172430c407cf1c4e4948c3110299

- 28 - IEC 61010-2-201:2017 RLV © IEC 2017

Add after the last conformity statement:

NOTE 101 See Annex FF for examples of CLEARANCE and CREEPAGE measurement special cases.
6.7.2.2.1 General

Add the following first line:

If MAINS or secondary voltage is greater than 300 V, use Annex K.

Replace Table 5:

Table 5 — Test voltages for solid insulation between MAINS and between
MAINS and secondary circuits OVERVOLTAGE CATEGORY Il up to 300 V ¢

Veltage line- Rated Test voltagesfor up-to2000-m Rated Test voltages for up-to2000-4n
a-6—r-m-s- I Vv I v

va 1.2/50 a-e- d-e- 1 2/50 a6+ d-e-
vV 1 min 1-min vV 1 min 1 min
<50b 500 1250 1750 804 2500 3500
<100 800 1300 1800 2500 2600 3600
<150 1500 1350 1-900 2 500 2700 3-800
<300 2500 1-500 2100 4000 3-000 4200

H

Jottage tine-to- For BASIC |NSUL&Tslglr:lAe_\rT:NsuPPLEMENTARY For REINFORCED INSULATION
Arée:tr:‘a.ls. Test voltages, V Test voltages, V
y a AC DC AC DC
5's 1 min 5s 1 min 5s 1 min 5s 1 min
<50° 1250 300 1750 420 2 500 600 3 500 850
<100¢° 1300 350 1800 500 2 600 700 3600 990
<180 1350 400 1900 570 2700 800 3800 1100
£ 300 1500 550 2100 780 3 000 1100 4 200 1600

NOTE Table derived from IEC 60664-1.

DC or AC peak values are V2 x AC r.m.s. values shown.
For DC products this range ends at 60 V.
For DC products this range begins at 60 V.

No test is needed for SELV/PELV circuits/units.

Replace the second paragraph on conformity:

Conformity is checked by inspection, and by the AC test of 6.8.3.1, or-for—<circuits—stressed
enly-by-d-e- the DC test of 6.8.3.2, using the applicable voltage from Table 5. Both the 1 min
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and 5 s test shall be performed or a single test which is the worst case combination of the 1
min and 5 s tests.

NOTE 101 For example, if a 1 min test with 1,1 kV and a 5 s test with 3 kV are required, instead a single test with
3 kV and 1 min is sufficient.

6.7.3.1 General

Modification:
Add at end of paragraph:
Far MAINS CIRCUITs above 300 V, see Annex K.

6.7.3.2 CLEARANCES

Maodification:

Replace Table 6:
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CIRCUITS of OVERVOLTAGE CATEGORY Il up to 300 V
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Table 6 — CLEARANCES and test voltages for secondary circuits derived from MAINS

MAINS voltage, OVERVOLTAGE CATEGORY Il
<100 VAC r.m.s.” <150 VAC r.m.s.® <300 VAC r.m.s. "
RATED impulse voltage RATED impulse voltage RATED impulse voltage
500 V 800 V 1500V

Secondary WORKING CLEARANCE Test CLEARANCE Test CLEARANCE Test

VOLTAGE voltage voltage voltage
VACTMS. ® mm VACTM.S. m VACTM.S. mm VACT M §.

10 0,04 440 0,10 500 0,47 770

12,5 0,04 440 0,10 500 0,47 770

16 0,04 440 0,10 500 0,50 840

33 0,05 455 0,11 510 0,52 850

50 0,05 455 0,12 520 0458 860

100 0,07 476 0,13 540 0,61 900

150 0,10 507 0,16 580 0,69 940
300 0,24 641 0,39 770 0,94 1040
600 0,79 980 1,01 1070 1,61 1450
1000 1,66 1500 1,92 1630 2,52 1970
1250 2,23 1700 2,50 1960 3,16 2 280
1600 3,08 2 200 3,89 2 390 4,11 2730
2 000 4,17 2750 4,49 2 890 5,30 3230
2 500 5,64 3300 6,02 3520 6,91 3850
3 200 7,98 4 000 8,37 4 390 9,16 4 660
4 000 10,6 4,900 10,9 5320 11,6 5610
5000 13,7 6 000 14,0 6 590 14,9 6 960
6 300 17,8 8 000 18,2 8 270 19,1 8 620
8 000 28,5 10 000 23,9 10 400 24,7 10 700
10 000 30,3 12 500 30,7 12 900 31,6 13 300
12 500 39,1 15 800 39,6 16 100 40,5 16 400
16 000 52,0 20 000 52,5 20 400 53,5 20 700
20 000 67,4 25 000 67,9 25 300 68,9 25 600
25000 87,4 31 300 87,9 31600 89,0 32 000
327000 117 40 400 117 40 400 118 40 700
40 000 151 50 300 151 50 300 153 50 800
56-6660 196 62-8660 196 62-866 198 63-466
63 000 258 79 400 258 79 400 260 80 000

a

b

Linear interpolation allowed.

DC or AC peak values are V2 x AC r.m.s. values shown.

Modification:
ltem-3)-doesnotapphs-
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6.7.3.3 CREEPAGE DISTANCES

Modification:

Replace the first column heading of Table 7 of Part 1:
Secondary WORKING VOLTAGE AC. r.m.s V°.

N et . : Table 7 of P .

°_d.c—or-a-c—peak-values-are V2 \-a.c.r-m.s—values-shown-

Add the following subclause:

6.7.101 Insulation for FIELD WIRING TERMINALS of OVERVOLTAGE CATEGORY Il with| a
nominal voltage up to 1 000 V

Minimum CLEARANCES at FIELD-WIRING TERMINALS from TERMINAL {0 /TERMINAL and from
TERMINAL to conductive ENCLOSURE shall comply with the requirements-of Table 104.

Minimum CREEPAGE DISTANCES for FIELD WIRING TERMINALS ‘Shall be in accordance wijth
Tdble 104.

Table 104 — Minimum CREEPAGES and CLEARANCES in air of OVERVOLTAGE
CATEGORY Il up to 1 000 V at FIELB-WIRING TERMINALSY€

Termination CLEARANCES Termination CREEPAGES
mm mm
WORKING
VOLTAGE To walls_ of
AC Vr.m.s. metallic
General use Limited ENCLOSURES General use Limited
Ve RATINGS 2 P which RATINGS 2 P
may be
deflected
<50 3,216 1,6 12 3,216 3.21,6
<150 3,2 1,6 12 684 3,2 321,6
< 300 6:4.3,2 1,6 12 9,5 3,2 3216
<600 256,4 4.8 12 12,7 6,4 95438
<1000 14 - 14 21,6 -

NOTE Table derived from UL 508, UL 1059 and IEC 61131-2:2007.

a8l Applicable to control equipment having ratings not more than 15 A at <150 V, 10 A at 151V - 300 V,or 5 A
atv301 V - 600 V.

Applicable to control equipment which control more than one load, provided that the total load connected at
one time does not exceed 30 A at <150 V, 20 A at 151V —-300V, or 10 A at 301 V- 600 V.

¢ DC or AC peak values are V2 x AC r.m.s. values shown.
For OVERVOLTAGE CATEGORY Il and IV, Annex K shall be applied.

€ For FIELD WIRING TERMINALS (and connectors) with mixed voltages (e.g. SELV 24 V and 230 V) the larger
CLEARANCE and CREEPAGE DISTANCES, for the higher WORKING VOLTAGE between the two, of Table 104 or
6.7.2 shall be utilized.
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Conformity is checked by inspection and measurement.

17

Th

NQ
ing

7

Th

Ad

7.

OH

.10 Connection to the MAINS supply source and connections between parts
equipment
is subclause of Part 1 is only applicable to cord connected MAINS supply.

.11 Disconnection from supply source

is subclause of Part 1 is not applicable.

TE 101 This subclause of Part 1 is not used for this standard, Local practices and codes govern the aspec
tallation and use of control equipment.

Protection against mechanical HAZARDS
is clause of Part 1 is applicable, except(as follows.
d the following subclause:

.101 OPEN and PANEL MOUNTED EQUIPMENT

EN EQUIPMENT is intended to be installed within anether ENCLOSURE which—supphles—

saffety—aspects—protecting protects the OPERATOR from HAZARDS, including mechaniq

HA

ZARDS. PANEL MOUNTED EQUIPMENT may be considered as OPEN EQUIPMENT for the porti

that is inside the ENCLOSURE, however, the portion of the control equipment that is not insi

thq
co|
HA

b ENCLOSURE—providing—safety and is otherwise ACCESSIBLE to an OPERATOR shall

of

of

he

al
bn
de
be

nsidered touform part of an ENCLOSURE providing—safety protection against potentjal

\Z/ARDS~-and shall be evaluated to Clause 7.
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Enclosure, with regard
to mechanical hazards

HMI screen area is outside
the enclosure and as such
shall meet requirements of
enclosed equipment, with
regard to mechanical

The bulk of the HMI circuitry hazards.

is inside the enclosure and
as such shall meet, at least,
requirements of open
equipment, with regard to
mechanical hazards.

N- IEC

Figure 103 — Mechanical HAZARDS requirements-for, wﬂﬂjegard
to PANEL MOUNTED EQUIPMENT '\Q

7.2 Sharp edges ©
Addition : \Q/

wirement_therezisod |
Iu h—\ur\hnd-y

1astion-—of nnnfnrmuf checking a
HOR—O1 €h KH

5
= «

tWe- Set—a Of

arae L
a2 ge t g5
lieddifferentlybetween nnr\lnenrl and o
ec—aierent 1557 €h 1CHO ARG
t b

uuuuu 54

\

J
e considered I:vamhln DIN-—rail {dee
RASIGEerea- SHv—ah—(§
e

numn \unulrl be-a worrvifor
a—WOHY-HOf

NQTE 101 Consideration may be given to parts 0(6%'33 uniquely ACCESSIBLE to SERVICE PERSONNEL.

7.3.3 RISK assessment for mechan®§l HAZARDS to body parts
Q\

xO

Add after first paragraph %«)@G\lj‘e\fore conformity statement:

Maodification:

If |]a control equipn]%\‘("has only cooling fans as moving parts, then only a check for
accessibility is nee@ .

7.3.4 Limitation of force and pressure

THis sut@se of Part 1 is not applicable.

7.,3.€(2ap limitations between moving parts

This subclause of Part 1 is not applicable.

7.7 Expelled parts

This subclause of Part 1 is not applicable.

8 Resistance to mechanical stresses

This clause of Part 1 is applicable, except as follows.
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1 General

Modification:

Replace the second paragraph and its listed points with the following:

The normal energy protection level is 6,8 5 % J.

Add the following subclauses:

8.

17

.101 OPEN EQUIPMENT

OHREN EQUIPMENT is intended to be installed within another ENCLOSURE which supplies t
safety aspects protecting the OPERATOR from-mechanical HAZARDS.

8.

.102 PANEL MOUNTED EQUIPMENT

PANEL MOUNTED EQUIPMENT may be considered as OPEN EQUIPMENT for the portion that is insi

th

b ENCLOSURE, however, the portion of the control equipment(Cthat is not inside t

ENCLOSURE-providing-safety and is otherwise ACCESSIBLE to an OPERATOR shall be consider

to

form part of an ENCLOSURE providing-safety protection against\potential HAZARDS and sh

beg evaluated to Clause 8.

8.2.2 Impact test

M

bdification:

Ré¢place the fifth paragraph with the following:

Eqch test point is subjected to onédimpact by a smooth steel sphere with a diameter
apjproximately 50 mm.

Ré¢place the ninth paragraph(@bove Figure 10) with the following:

THe dimension X and mass are determined by the following equation: J = X xm x g

F 6,8 Joules + §%

= 10 m/s?

NQTE, 1 Yalues of the dimension X and mass are approximately 1,3 m and 0,5 kg using this formula.

de
he
ed
all

of

NATEr2 Test formula units etc derived from pnnr{ulum test method of |IEC 60068-2-75

8.3 Drop test

Addition:

This subclause is applicable for ENCLOSED EQUIPMENT, not for OPEN EQUIPMENT.
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Add to item a) 2), at end of paragraph before conformity statement:

See also Figure 102.

9.3.2 Constructional requirements

Modification:

Add at the beginning of the subclause:

For OPEN EQUIPMENT, items a) and b) apply.
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For ENCLOSED EQUIPMENT, a), b) and c) apply.

equmem— If the port|on of PANEL MOUNTED EQUIPMENT see Flgure 104, that forms a part of
the ENCLOSURE in which it is mounted is non-metallic material, it shall have a flame spread
RATING of V-1 or better or-utilize conformity is tested by the glow wire test described below.

NOTE Example a panel mounted HMI device extending through the wall of a cabinet.

A

HMI screen area/iaa |de
the enclosure a s such

shall meet r ements of]
enclosed ment, with
regard }&pread of fire.

Q
N
NO

to spread of fire

The bulk of the HMI circuitry
is inside the enclosure and
as such shall meet, at least,
requirements of open
equipment, with regard to
spread of fire.

1EQ

O

Fjgure 104 —WWW%—WW Spread of fire HAZARD$
with regard to P% MOUNTED EQUIPMENT

$
Nagn-metallic materials that are not ba@es (see IEC 61010-1:2010, Figure 12), flame barrig
and do not form a part of the ENCLO&@E require no flame spread RATING.

p

S

Add under a) at the end of th%’bnform/ty statement:

or|optionally by a glow-v&é test at 750 °C with a 30 s application and an extinguishing time
legs than, or equal to,+30-s according to IEC 60695-2-11.

Ré¢place item c) y the following text:

-

The ENCL&E and any baffle or flame barrier shall be made of metal or of non-metallic
materi ving a flammability classification of V-1 or better, of IEC 60695-11-10.| If
magnesiim alloy is used for the ENCLOSURE or a flame barrier it shall be verified as specifipd

inAfgiex DD.

Replace the conformity statement after item 3) with the following:

Conformity is checked by inspection. If the ENCLOSURE or flame barrier is made of magnesium
alloy, the flammability test of requirement c) 2) is checked as specified in Annex DD. In other
cases of doubt, the flammability classification of requirement c) 2) is checked by performing
the vertical burning test of IEC 60695-11-10 on samples of the material used in the relevant
parts.

10 Equipment temperature limits and resistance to heat

This clause of Part 1 is applicable, except as follows.
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10

.1 Surface temperature limits for protection against burns

Modification:

Replace Table 19:

Table 19 — Surface temperature limits, under NORMAL CONDITIONS

OTE 2 This table is based on IEC Guide 117:2010-

ENCLOSED OPEN
Part EQUIPMENT EQUIPMENT
T T
1l Outer surface of ENCLOSURE or barrier (unintentional contact)
a) metal uncoated or anodized 65 70
b) metal coated (paint, non-metallic) 80 85
c) plastics 85 85
d) glass and ceramics 80 85
e) small areas (< 2 cm?) that are not likely to be touched in NORMAL USE 100 100
2| Knobs and handles (NORMAL USE contact)
a) metal 55 55
b) plastics 70 70
c) glass and ceramics 65 70
d) non-metallic parts that in NORMAL USE are held only for short_periods 70 85
(1 s-4s)
NOTE 1 NORMAL USE contact could be surfaces touched by an OPERATOR in NORMAL USE or by SERVI]QE
PERSONNEL.

Fd

10
A4

Ad

TH
oo

ssible. See clause 10.1 of IEC®1010-1:2010. See 5.4.4 item j).

.3 Other temperature-measurements

[dition Modification:

d at the end of.item a):

ntrol equipment FIELD WIRING which do not contain power consuming parts.

r equipment with ambient temperature ratings above 40C, higher temperatures 4

is does/not apply to control equipment FIELD WIRING, e.g. I/O’s or to TERMINAL boxes

or

Add item-g 1)

FIELD WIRING TERMINALS’ temperature shall be monitored during the temperature test. This data
is—te shall be used in conjunction with the device’s RATED AMBIENT TEMPERATURE to determine
the FIELD WIRING insulation temperature-rating requirements.

10

4.1 General
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17

,,

ble combination—of conditions mdnnoa realistic—sit
o oA HOR —C 1S RAS—a—FEearHSHC——SH

NQTE Practical-least favoura situation—as—the device—wouldlbe
usd ea N Q pDe D
Replace this subclause of Part 1 as follows: \\
QO

10.4.1.100 General method 7

&
Equipment under test (EUT) shall tz@isted under reference test conditions. The referenge
test AMBIENT TEMPERATURE shall be\ same as the maximum RATED AMBIENT TEMPERATURE,
as| defined in IEC 61010-1:2010&6$1 c)or1.4.2.c).
NQTE 1 RATED AMBIENT TEMPE@E may be referenced in other terminology, e.g. RATED operating temperature,
or fesignation, such as Ta.
Unless a particula INGLE FAULT CONDITION specifies otherwise, the manufacturef’s
instructions conce ventilation, cooling liquid, limits for intermittent use, etc. are followdgd.
Any cooling quui@hall be at the highest RATED temperature.
The EUT g?'be mounted in its least favourable position/orientation.
The shall be generating its least favourable heat dissipation. This dissipation may pe
ca by some combination of load current, input voltage, input frequency, I/O duty cycle,

etc.

EUT FIELD WIRING shall be the smallest size suitable for the maximum current RATING of the
EUT according to manufacturer’s instructions.

The test room/chamber/box (size is not a test criteria) environment surrounding the EUT shall
not be subject to air movement caused by sources not part of the EUT, i.e. it shall be a

na

tural convection environment. See Figure 105.

NOTE 2 To reduce and block forced air movement in a test room or in a climatic chamber around the EUT, the
EUT can be placed in a partially or completely closed test box allowing air movement / natural convection only
caused by the EUT. Or barriers made of any suitable material could be used around the EUT, to block air
movement.
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Parametric and
temperature recording
instrument(s)

EUT natural convection ambient environment,

size is not a criterion \
_________________ .

Td

If

standalone HMI or communications .Switch/router.

If
EQ
sh

NG
for

TH
th
TH
wi
Fi

X S ¢

7

— o — o —

X
a0

\
N - ; ______ - -
d1, d2, d3, d4, d5 = possibte,'ambient air temperature
measuremeént points of EUT IEC

Figure 105 — General temperature test environment
mperatures are measured when steady state has been reached.

the EUT is meant to function as &>Standalone unit it shall be tested standalone, e.g.

the EUT is not meant to function as a standalone unit, e.g. I/0 module of a MODUL
UIPMENT system, then ,a\xepresentative system shall be utilized for testing. This systd
all represent a practicaMéast favourable combination of conditions for the EUT.

TE 3 Practical least favourable combination of conditions means a realistic situation the EUT can be utiliZ
in a real world appligation, not a theoretical combination which would never be used in practice.

is practical ¥east favourable combination shall be, at a minimum, the items necessary
b EUT tg function, e.g. power supply, communication module (TM’s in Figure 106) and EU
e EUd=shall be surrounded, as permitted by manufacturer’s documentation, on both sid
th ,real modules or “simulation modules” (thermally representative modules, TM'’s
e’ 106) representing the worst case thermal environment for the EUT, i.e. adding md

modules around the EUI does not cause further temperature increase of the EUT.
justification of the configuration for the test shall be provided in the test report.

An example configuration for testing an I/O module EUT, of a modular system, might be:

the EUT (I/0 module),

a power supply,

communication module,

three of the same type I/0 module operating at full load to the left of the EUT,

three of the same type I/O module operating at full load to the right of the EUT, and

adding more I/0O modules left or right does not cause the EUT’s temperature to change.
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For vented equipment, cooled by natural air convection, the AMBIENT TEMPERATURE is the
incoming air temperature at a point not more than 50 mm and not less than 25 mm away from
the plane of the equipment’s air flow entry point. See Figure 106. The points d1, d2 and d3, in
Figure 106, are the possible measurement points. The point with the lowest temperature
should be utilized as the AMBIENT TEMPERATURE.

NG
co

Fq
a

eq

-

D

Standalone vented EUT Modular vented EUT, configured in test system
with thermal modules (TM’s)

Vented: air flowing through EUT Vented: air flowing through EUT,

ling, not incidental vents, e.g. sww‘c‘h

r non-vented equipmel(?\}co)oled by natural air convection, the AMBIENT TEMPERATURE IS |
temperature at a poin

uipment,

Figure 107. The @ s d2-d5 in Figure 107 are the possible measurement points. The po

with the lowest tewp

utflize.

AN

AR

horizontally or vertically mounted q/ v
s

\\‘QQ

Figu[e®1$6 — Vented equipment
Q\

TE 4 Vents are purposeful air ope@s intended to allow air to pass through the equipment for the purpos¢g

haft or communication jack openings.
not more than 50 mm and not less than 25 mm away from f
on a horizontal plane located at the vertical mid-point of the equipment. S
@ erature should be utilized as the AMBIENT TEMPERATURE.

ting requirements, some of the measurement points may not be practical

of

he
he
e
int
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PA|

In
en

Vel

It
ap

Es
ou

TH

Non-vented: air flowing around EUT Non-vented: air flowing around EUT,

a2 X

.4.1.101 Special method, PANEL MOUNTED\%UIPMENT

INEL MOUNTED EQUIPMENT presents sochQecial considerations, see Figure 108.

should be kept i ind, it may be necessary that these two different environments pe
plied simultaneo

ch part of. @'equipment (EUT, and EUT,) shall be evaluated separately according to

n envir@?nt.

fa

iﬁaera/ method described in 10.4.1.100 with regard to test conditions and legst
b

Standalone non-vented EUT Modular non-vented EUT, configured in test
system with thermal modules (TM’s)

horizontally or vertically mounted

d5 X

ds X

Due to mounting requirements, some of the measuremer@g\%ts,
e.g. d1, may not be practical to utilize g\\

Figure 107 — Non-venéequipment

b

this case part of the equipment ( a) may be in one ambient environment, e.g. ambignt
vironment #1 and the rest of theAbuipment (EUT,) may be in another ambient environmeht,
.§. ambient environment #2. equipment construction techniques can be quite differept,
.g. (referring to Figure 108,]:open/vented in ambient environment #1 and enclosed/ngn-
nted in ambient enviromésgﬂ #2.

.

, to ensure least favourable conditions.

~

jits

le EUT configuration, orientation, etc. shall be followed.

Three special methods for testing PANEL MOUNTED EQUIPMENT are provided:

a)

b)

The equipment shall be mounted such that the two portions (EUT, and EUT,) of the EUT
are subjected to their specific environments.

NOTE 1 This provides the most accurate results, but is the most difficult to create for a test.

The total EUT (EUT, + EUT,) shall be mounted in a single environment, which shall be the
higher RATED temperature of the two, and the recorded temperatures of the lower RATED
temperature EUT portion are corrected by the difference between the EUT’s maximum
RATED AMBIENT TEMPERATURE and the actual test AMBIENT TEMPERATURE.
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EXAMPLE: If EUT, ‘s maximum RATED AMBIENT TEMPERATURE = 60 °C and EUT ‘s maximum RATED AMBIENT
TEMPERATURE = 50 °C, the test shall be run with a test AMBIENT TEMPERATURE = 60 °C. Temperatures taken for
EUT, would be corrected by —10 °C (50 °C - 60 °C).

NOTE 2 This method is not as accurate as a) but will yield conservative results compared to c).

The total EUT (EUT, + EUT,) shall be mounted in a single environment, which shall be the
lower RATED temperature of the two, and the recorded temperatures of the higher RATED
temperature EUT portion are corrected by the difference between the EUT’s maximum
RATED AMBIENT TEMPERATURE and the actual test AMBIENT TEMPERATURE.

EXAMPLE: |If EUT ‘s maximum RATED AMBIENT TEMPERATURE = 60 °C and EUT ‘s maximum RATED AMBIENT
UR

for
EUT, would be corrected by +10 °C (60 C 50 C)
NOTE 3 This method is not as accurate as a) and will not yield conservative results compared to&q -
The bulk of the equipment Para c and
circuitry may be inside the te ure recordinig
enclosure and as such is i ment(s)
subject to equipment
ambient environment #1
_____ )
|
|
Engclosure, into whose !
wafl a panel mounted !
egliipment is assembled 1
|
X -
Equipment screen area is \\ 1
oufside the enclosure and s\Q 1
as|such is subject to !
eqbipment ambient )
enyironment #2
@ EUT ambient
\ environment #1
NQTE The red i letel h | d th EUT ambient
' e 're. items afe completely |n§{q®t e gray enclosure and the environment #2
grgen item is installed in the wall of ray enclosure Panel wall ec
W
Figure 108 —P&hel mounted device extending through the wall of a cabinet
10.4.1.102 S | method, large or heavy equipment
Equipment ﬁarge or too heavy can be tested at room AMBIENT TEMPERATURE, if the
recorded [emperatures are corrected by the difference between the EUT’s maximum RATED
AM BIEI\E) EMPERATURE and the actual test room AMBIENT TEMPERATURE.
Wheeg this method is applied. rationale shall be provided in the test report.

10.4.1.103 Other considerations, applying to all cases

Other considerations for temperature testing:

a)

b)

The temperature of insulating material of windings is measured as the temperature of
winding wire and of core lamination in contact with the insulating material. It can be
determined by the resistance method or by using temperature sensors selected and
positioned so that they have a negligible effect on the temperature of the winding. The
latter method may be used if the windings are non-uniform or if it is difficult to measure
resistance.

Due to the difficulty of setup and repeat for single fault tests, these tests can be done at
room AMBIENT TEMPERATURE. The recorded temperatures shall be corrected by the
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difference between the EUT’s maximum RATED AMBIENT TEMPERATURE and the actual test

room AMBIENT TEMPERATURE.

10.4.2 Temperature measurement of heating equipment

This subclause of Part 1 is not applicable.

d

(1}3“ BYy-oReot
}\.

an out - zone - arou

heot,

MO TP OUtT—=ZoT—aroupta

e O o oo o Ot T O CVICC, o gt — Wikt —arta—Trorghttg—proao—at

to the annronriate dimension{(§&)

laraest accommodated wira diamaeter

radius

favarahla intended use The maximum -enclosure dimensions cshall to be determifbad bv onelof

oy oot It o O—oo C— iAo oo Ut O o oo o oAt to— o TGt toi

b)

=7
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The bulk of the HMI circuitry
is inside the enclosure and
as such shall meet, at least,
requirements of open
equipment, with regard to
temperature limits.

Enclosure, with regard
to temperature limits

HMI screen area is outside
the enclosure and as such \A
shall meet requirements of/ .
enclosed equipment, wit»?\t
regard to temperatur@fhm S.

IEC 152/13

10.5.2 Non-metallic ENCLOSURES QOQ
Madification: N\
O

Add at the beginning of the subclause: \~'Q

THis subclause is applicable for EN&\@SED EQUIPMENT.

xO

11 Protection against H Ds from fluids
N

This clause of Part 1i§applicable, except as follows.

11.6 Specially ected equipment
Rd placeme@'

If the e@ment is rated and marked by the manufacturer as conforming to a stated degree|of
prptection, e.g. from IEC 60529, it shall resist the entry of fluids and other material to the
ext specified.

Conformity is checked 1) by inspection—and or 2) by subjecting the equipment to the
appropriate treatment, e.g. of IEC 60529, after which the
CLEARANCES and solid insulation shall pass the voltage tests of 6.8 (without humidity
preconditioning) applicable to the type of insulation (see 6.7) and ACCESSIBLE parts shall not
exceed the limits of 6.3.1. 1 1 1

Bl

- If there is any doubt, 2) shall be applied.

12 Protection against radiation, including laser sources, and against sonic
and ultrasonic pressure

This clause of Part 1 is applicable.
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13 Protection against liberated gases and substances, explosion and implosion

This clause of Part 1 is applicable, except as follows.

13.1 Poisonous and injurious gases and substances

This subclause of Part 1 is not applicable.

13.2.1

Components

Th

13.

Ad

NG
UL

is subclause of Part 1 is not applicable.
2.2 Batteries and battery charging
dition:

TE For batteries and battery packs the following standards can additionally apply: IEC,62133 (battery pack
1642 (lithium batteries), UL 2054 (rechargeable batteries).

14 Components and subassemblies

Th

Ad

is clause of Part 1 is applicable, except as follows.

d the following subclauses:

1
1

]

101 Components bridging insulation

101.1 Capacitors

A [capacitor connected between two linesconductors in a MAINS CIRCUIT, or between one lipe
cojnductor and the neutral conductor shall'comply with subclass X1 or X2 of IEC 60384-14.

A papacitor between the MAINS CIRCUIT and protective earth shall comply with subclass Y1, ¥2
or|Y4 of IEC 60384-14-and-shallbe used-inaccordance-with-itsrating.

THic roauiramant alea andlidad tn 4 ~ranacritar hridaina doubla inculatinn ar rainfarcad inciilatihn
FHisrequirement-also-applies-to-a-capacitor-bridging-double-insulation-orreinforced-insulatipn
aleawhara in tha cantral caainmaent whara that inculatinn iec nravidina nrotaction from alactkie
elgewhere-in-the-conttol-equipment—where-thatinsulation-isproviding-protection-from-electric
shiock-or-fire-

A |capacitor bridging DOUBLE INSULATION or REINFORCED INSULATION in the control equipmgnt
shiall complywith subclass Y1 or Y2 of IEC 60384-14.

In|all caS€és a capacitor shall be used in accordance with its RATING.

voltage secondary circuit and protectlve earth, where onIy BASIC INSULATION is requwed.

Capacitors in conformity with |[EC 60384-14 and approved by a recognized testing authority
may be-dismounted removed from the circuit for the high-voltage TYPE TEST.

NOTE
test is higher than the rated value of the capacitor.

Compliance is checked by inspection

Removal from the circuit is allowed, when the value of the required voltage
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.101.2 Surge suppressors

17

It is permitted to use any type of surge suppressor, including a voltage dependent resistor

v

NOTE 1

DR, also known as MQOV), in a secondary circuit.

It is not a requirement of this standard to comply with any particular component standard for surge

suppressors used in secondary circuits. However, attention is drawn to the IEC 61643 series of standards, in
particular:

IEC 61643-21 (surge suppressors in telecommunications application),

IEC 61643-311 (gas discharge tubes),

If
IE

NQ
dis]
co

Cdq

14.102 Switching devices

Th

SV
IE
te
su
sh

TH
re

18 Protection by interloc¢cks

Th

16

Th

IEC 61643-321 (avalanche breakdown diodes),
IEC 61643-331 (metal oxide varistors).

A surge suppressor is used in a MAINS CIRCUIT, it shall be a VDR and it shall comply w|
C 61051-2.

TE 2 A VDR is sometimes referred to as a varistor or a metal oxide varistor (MOV,)\ Devices such as g
charge tubes, carbon blocks and semiconductor devices with non-linear voltage/current/characteristics are
sidered as VDRs in this standard.

nformity is checked by inspection.

is subclause is only applicable to switching devices with'a’RISK of fire or shock.

itching devices controlling outputs shall be «sed within their RATINGS, according
C 60947-5-1, or equipment utilizing them shall<be“subjected to the overload and enduran
5ts  specified in 4.4.2.101.1 and 4.4.2.101.2, respectively. The same sample shall

all immediately follow the endurance testor the overload test when conducted alone.

e endurance test-shall need not be,conducted on solid-state output devices for general
Sistive use.

is clause of Part 1_is\not applicable.

HAZARDS resulting from application

is clause_of Part 1 is applicable—except-asfollows.

bjected first to the overload test and then the’endurance test. The test specified in 6.7.2.2.

—

h

as
hot

ce
be

or

17 RISK assessment

This clause of Part 1 is applicable—except-asfollows.

o ping ol the-clause:
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Annexes

All annexes of Part 1 are applicable, except as follows:
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Annex E
(informative)

Guideline for reduction of POLLUTION DEGREES

Replacement:

The micro-environment inside the equipment is determined by the environmental conditions to

which the equipment is exposed during operation, installation, maintenance, and any
PJLLUTION generated by the equipment itself as well as by the effectiveness of applied se&mg
measures. \/
Equipment can be divided into environmental situations as depicted in Table E.16<\
Table E.1 — Environmental situations '\q/
D
Environmental situation Equipment operated in ... Install 'ngor maintenance of
o\ uipment in ...
A controlled environment? com'\}ed environment
B uncontrolled environment @trolled environment or
C quipment is not opened during
</ installation or maintenance
N Vi
: AN\ 4 :
C uncontrolled environment ,}\\ uncontrolled environment
@] A controlled environment is an environment having the conc@o#s} of IEC61010-1:2010, 1.4.1 c) and d).
NQTE The environmental situation of Table E.1 prowg@x systematic classification of the environments to whjch
thgd equipment is exposed and whether the eqmpmen y be opened for installation and maintenance purposes
Reduction of the POLLUTION DEGREE sf'\'the micro-environment may be achieved by the
m¢thods of Table E.2. The POLLUTI EGREE may not be reduced when the equipment]|is
supject to condensation or it produc&\s pollutants itself.
xO
O

N
oo® |
S
S
g
S

NS
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Table E.2 — Reduction of POLLUTION DEGREES (PD)

| Original POLLUTION DEGREE
| 2 3 4
Environmental situation (Table E.1)
A |8 |c]e |c]e |c

| Additional Protection Protection Degree with additional protection
ENCLOSURE IPx4 - -- -- -- - - -
ENCLOSURE IPx5, IPx6 1 - - - - - \
ENCLOSURE IPx7, IPx8 1 1 - 2a.b - ga.b -
Qonstant heating within the equipment with 1 -- -- -- -- 2 --
an ENCLOSURE of IPx4 or higher
Hermetically sealed ENCLOSURE 1 1 1 1 1 1 1

NOTE 1 Reduction maximum to PD 1.

NOTE 2 PD 3 and PD 4 not considered as controlled environment.

OTE 3 Reduction measures are meant as alternatives.

OTE 4 IP classification based on I[EC 60529.

Conformal coating, further 1 POLLUTION DEGREE reduction
Potting or encapsulation, further 1 POLLUTION DEGREE reductjon

= no reduction

NG

2)

TE Examples how to use the tables:

Equipment in an external environment of PD %2 and environmental situation = B protected by an ENCLOSY{
IPx7 or IPx8 gets a reduction to PD = 1.

Equipment in an external environment of\PD = 3 and environmental situation = B protected by an ENCLOSU
IPx7 or IPx8 gets a reduction to PD %2, and with additional protection by conformal coating gets a reduction
PD = 1.

RE
to
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Annex F
(normative)

ROUTINE TESTS

is annex of Part 1 is applicable, except as follows.

F.2 Protective earth

M

Ad

Th

bdification:
d between the paragraph and the NOTE:

e resistance shall not exceed 0,1 Q.

.B.1 General

dition:

test is required for supply voltages equal to or below those specified in IEC 61010-1:201

.3.1, a).

F.4 Floating circuits

Ad

Th

A

a)
b)

dition:

test is required for supply voltages equal'to or below those specified in IEC 61010-1:201

.3.1, a).

d the following clause:

101 Supply circuits-other than MAINS and floating circuits

ese are supply cireuits other than those defined in Clause F.3 and F.4.

est voltage is_applied between

the supply circuit, and

all imput and output TERMINALS of all other circuits which have to be isolated from t
supply circuit in a), connected together.

he |

During this test, the control equipment shall be elecirically isolated from any external earthirg.

This test is not applied to small metal parts e.g. name plates, screws or rivets, since they are

no

t normally connected to any circuit.

The test voltage may be AC or DC or impulse, and is selected from IEC 61010-1:2010,
Table F.1 for the appropriate OVERVOLTAGE CATEGORY. For the AC and DC tests, the test
voltage is raised to its specified value within 5 s, and maintained for at least 2 s. Impulse tests
are the 1,2/50 us test specified in IEC 61180, conducted for a minimum of three pulses of

ea

ch polarity at 1 s minimum intervals.

No flashover of CLEARANCES or breakdown of solid insulation shall occur during the test, nor

sh

all the test device indicate failure.
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No test is needed for SELV/PELV circuits/units.

No test is required for supply voltages equal to or below those specified in IEC 61010-1:2010,
6.3.1, a).
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Annex L
(informative)

Index of defined terms

This annex of Part 1 is not applicable.

See Clause 3 of Part 1 and Clause 3 of this standard for a complete set of defined terms.
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Annex AA
(informative)

General approach to safety for control equipment

AA.1 Personnel

AA.1.1 General

17

TH
SH

NG

A4

OH
pr

ere are two types of persons whose safety needs to be considered, OPERATORs. a
RVICE PERSONNEL. Figure AA.1 depicts the general situation.

TE SERVICE PERSONNEL is described in 3.113.

Open equipment

Service access area \
Wall
Sennce pus
Mi ersonnel
Door Safety provision

;! Enclosed
Serwce Operator equipment
o ey

Operating access area Enclosure (housing)

Service
personnel w Operator

IECI

Figure AA.1 — Control equipment access and safety concerns

\.1.2 OPERATOR

ERATOR is the term applied to all persons other than SERVICE PERSONNEL. Requirements
btection should assume that OPERATORs are not trained to identify HAZARDS, but will 1

infentionally creaté Ya hazardous situation. Consequently, the requirements will provi

pr
OH

btection for cleamers and casual visitors as well as the assigned OPERATORS. In gener

ERATORs shotld not have access to hazardous parts, and to this end, such parts shol

only be in_service access areas or in ENCLOSED EQUIPMENT-{i-e—safety-enclosure} located

oplerating.access areas.

AA.1{3 SERVICE PERSONNEL

or
ot
de
al,
Id
n

SERVICE PERSONNEL are expected to use their training and skill to avoid possible injury to
themselves and others due to obvious HAZARDS that exist in service access areas of the
control equipment or on ENCLOSED EQUIPMENT located in operating access areas. However,

SE

RVICE PERSONNEL should be protected against unexpected HAZARDS.

This can be done by, for example:

locating parts that need to be ACCESSIBLE for servicing away from areas with electrical and

mechanical HAZARDS;
providing shields to avoid accidental contact with hazardous parts;
providing interlocks as protection against HAZARDS;

providing labels or instructions to warn personnel about any residual RISK.
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Information about potential HAZARDS can be marked on the control equipment or provided with
the control equipment, depending on the likelihood and severity of injury, or made available
for SERVICE PERSONNEL. In general, OPERATORs shall not be exposed to HAZARDS likely
cause injury, and information provided for OPERATORs should primarily aim at avoiding misuse
and situations likely to create HAZARDS, such as connection to the wrong power source and
replacement of fuses by incorrect types.

to

Local requirements may specify that SERVICE PERSONNEL need to be licensed or certified for
the equipment they service.

Al

TH
ar
ne

Al

Th

i.gl.

PE
no

AA.4 Equipment types

A/
™

re
ar

A4

OH
SE|

a)
b)

c)

\.2 Operating access areas

is is meant as the control equipment location. SERVICE PERSONNEL have access, to the
bas and OPERATORs may be allowed depending on the level of training ©Or instructi
cessary for access. This could be a room or a cabinet, as examples.

\.3 Service access areas

ese are areas of the control equipment where service tasks aré expected to be performe
changing fuses, batteries, cleaning filters, performing (solation tests. Only SERVI
RSONNEL have access. This could be a room or a cabinet, as examples. These areas ¢
rmally secured.

A\.4.1 General

o types of control equipment are,l'available. These have different constructior
uirements. These are meant for use by different personnel and/or installation in differg
pas. These two control equipment types are OPEN and ENCLOSED EQUIPMENT.

\.4.2 OPEN EQUIPMENT

EN EQUIPMENT is meant for:dccess only by SERVICE PERSONNEL. It-will provides protection
RVICE PERSONNEL-ir-theféllowing-areas against unintentional contact with:
unexpected HAZARPOUS LIVE parts;

unexpected hoty surfaces, as opposed to expected hot surfaces such as heat sinks a
semiconducters;

unexpected mechanical HAZARDS, such as sharp edges, protruding wires and screws,
opposed to expected mechanical hazards such as fans.

on

al
nt

or

nd

as

AA.4.3 ENCLOSED EQUIPMENT

ENCLOSED EQUIPMENT is meant for access by an OPERATOR. It-will provides protection for the
OPERATOR-in-the-followingareas in NORMAL CONDITION and SINGLE FAULT CONDITION against:

a)
b)
c)

contact with HAZARDOUS LIVE parts;
hot surfaces;
mechanical HAZARDS.
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.  fire s . _

NOTE The-safety-enclose ENCLOSURE can be used-as-the-method,—in-this-case; to prevent spread of fire, from the
ENCLOSED EQUIPMENT, if the ENCLOSURE is designed for that purpose.
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Annex BB
(informative)

System drawing of isolation boundaries

BB.1 General

The intent of Annex BB is to foster a consistent use of this standard by designers and

Atifi
CUI UTICro.

One concept discussed is a kind of system drawing, which can be used to understand aphd
communicate the electrical safety and isolation in a system as it is developed. This drawipg
can then help inform future designers and certification parties, working on the system, of the

concepts originally set down.

THis annex will focus on OPEN EQUIPMENT. The figures shown in this Annex BB are examples

anld serve for illustration of the text.

BB.2 Installation environment of OPEN control equipment

Figure BB.1 depicts an example of a typical ENCLOSURE{The ENCLOSURE contains multif
items which comprise parts of the overall automation system.

e

THe incoming circuit breakers/disconnects are shown near the top of the ENCLOSURE. This

may be the factory three phase distribution AC.power, e.g. 480 V AC Next to this is a cont
trgnsformer. This is used to step down the factory power to local control power, e.g. 480 V /
thfee phase to single phase 120 V AC.

THe system power supply, which utilizes the local control power to provide control equipme
pawer, e.g. 24 V DC is located to the’left of the control transformer. Located close by the
itegms, would be power distribution Circuit breakers and TERMINALS so as to distribute the log

Fol
\C

nt
S5e
al

control and control equipment power within the ENCLOSURE. Note these items are normally

lo¢ated near the top of the ENCLOSURE to keep their heat production from affecting more hg
sensitive equipment below:

Located on the rightside of the ENCLOSURE are a set of PWM drives, which are not the subje
of| this standard,~see¢ IEC 61800 series. However it is typical to see such an automati
syptem configuration.

More sensitive equipment (sensitive from a temperature and/or of EMC noise perspective)
ndrmallyfocated near the bottom of the ENCLOSURE.

at

ct
bn

S

re

The Qllhjﬂr‘f of this standard cantrol pquilnmpnt, is _located at the left centre 1t is md
temperature and noise tolerant, but not as insensitive as those items near the top of t
ENCLOSURE.

he

Note the wireway organization. It is laid out to segregate wiring by type; e.g. high power,

higher voltage, noise prone wiring in the black wireway and low power, low voltage, low noi
wiring in the shaded wireway. Note also the noise barrier where it is necessary for hi
power/noise and low power/noise wiring to be in close proximity.

se
gh
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Figure BB.1 — Typical system ENCLOSURE layout

BB.3 Control equipment electrical safety drawing

Utjlizing the general layout-just discussed, and focusing on the control equipment, it|is
pdssible to create a generalized schematic of the environment in which the control equipmgnt
resides. Figure BB.2 represents an example schematic for what might be called a contfol
equipment electrical safety drawing.

THis diagram can-provide a key item in the design of any control system the environment apd
thé method byswhich that system will achieve its electrical safety.
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Enclosure
" Manufacturer supplied modules and assemblies

Customer supplied

components SPYSte“" Processor T0 Modute T0 Module Bridge Aux PWR In 10 Module

ower
Supply ercemmYy
M snz:l‘rm ovcl E_
ains
Internal i I
mmmmmm — Sy I o |
Overvoltage Category Ill U U
Pollution Degree 2-4 = L_..E
outside enclosure JO © 3o o=l m

88 @ 33§
22 9 &%

I o )
g2 3 2¢ D - D
3 288 —
2 i 3 = |
= - Power Parts Power Port

TH
to
Wi

modules, e.g. processor or communication module, /O module, bridge (another type

CO

are possible. See Figure 101.

Eli 1/O Ports 1/0 Ports 1/O Ports
External
P.S.

Pollution Degree 2 within enclosure Communication Port A Communication Port B

P.E.

terface port

Figure BB.2 — Simplified system schematic

h the help of this standard. As this example is a meodular system, a number of examy

mmunication module) and a power input module-ate shown. Many other types of modul

e control equipment, which is being designed, is within the- dashed green box and referrgd
as “manufacturer supplied modules and assemblies”. This'is the equipment being designgd

le
of

Sipce this example is OPEN EQUIPMENT, it is shown housed inside the-system ENCLOSURE. This

is

Ngte The two—blue lines exiting-ithe ENCLOSURE, in Figures BB.2 to BB.11,—these 4

CO

mmunications lines normally‘2ccessed ACCESSIBLE by personnel, e.g. OPERATORS,

generally a larger ENCLOSURE into which<many different equipment items are housed. Sge
Figure BB.1.

re
or

inferfaced to other equipment;- e.g. PWM drives. As these items could be ACCESSIBLE py

OH
an

E3
auy
1/
ar

At
iSq

xiliary power input module may have other ports where connection is made to the modu
ports are shown in the schematic, e.g. C or D Figure 101 and Table 103. And power po
b also shown, e.g. F or J on Figure 101 and Table 103.

the( top of each module a transformer is shown. This is used to schematically indic3

ERATORS, protection is provided. See communication ports e.g. Ar, Be or E on Figure 1p1
d Table 103.
ch of the modules e.g. processor or communication module, I/O module, bridge aphd

e.

rts

te

lation between power entering at the top and the “internal circuitry” fed from the

tra

Again this indicates the isolation between the

which may be on the opposite side.

“Internal circuitry”

msformer—Simitarty atthebottomof sideof eachmodute Ts—another transformer—symbol.
“internal circuitry” and the power and circuitry

is that circuitry, e.g. microprocessor or memory, which is internal to the

module and sits inside a sort of isolation island formed by the indicated transformers. Hence it

Cco

uld be said the internal circuitry is isolated from the outside world.

! et :_

Figure BB.3 depicts two example situations for the safety aspects provided in the example

ab

ove.
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Following the blue lightning bolts, representing a hazardous voltage, the voltage is shown
entering a power port. If there are failures of the processor module isolation devices or they
do not exist, then the person working on the communication port A will be exposed to the
hazardous voltage.

Similarly, again referring to Figure BB.3, following the red lightning bolts, also representing a
hazardous voltage, the voltage shown entering a different power port. If there are failures of
the 1/0 module and-ecommunication-module bridge isolation devices or they do not exist, then
the person working on the communication port B will be exposed to the hazardous voltage.

Enclosure

Customer supplied Manufacturer supplied modules and assemblies

CEEIS System Processor O Modute 0 Modute Bridge AuxPWRIn | 10 Wodule
240 Vac g°‘”“]' or Com
ttan upp
o OVCII v
Mains <240 e L
| VaRmm—):  chemet Internal ‘ Internal I internal Inernal | ‘ Internal
=\ — & "
Overvoltage Category il _,||C\°°¢"y it Gty = Gy Cirggitry (—jt Circuiry | —{jj—
Hollution Degree 2-4 e u U
40 U 3O specified === =4 b X
putside enclosure 3 S 7 33 rvxv- f H A il
2% 8 @3 — ] f
oS 3 8¢ E ~3 E]
$” 383 s
Q 3 ~
o 3 wﬁod ‘ : >
N e p|$_ —Puwarnl Power Port
"\ -
2240V ac 110 Ports /0 Ports 110 Ports
External 7
~ — <240V ac / I

Pollution Degree 2 within enclosure Communication Port A Communication Port B

P.E.

.Acce fole

ipment or module power interface port
I or analog interface port (field side
ower)

EC
Figure BB.3 — HAZARD situation of the control equipment

BB.4 Applying the standard to the control equipment electrical safety drawing

W

standa#d—be—applwdi F|gure BB4 Flgure BB 5 and Flgure BB 6 prowdes a reference or
which clauses of{this standard apply to which areas of the control equipment electrical safety

drawing.
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Mains 3"g
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- 61—

Boundary of the equipment associated
with mains power, Clause 6.7.2 and its

Internal circuitry, Clause 6.7.3 and its Tables

Customer supplied
components

System
Power
Supply

Isolation

ovcl

ot
specified

Boundary of the equipment
associated with mains power,
Clause 6.7.2 and its Tables

ehernet

Tables
Enclosure
Manufacturer supplied modules/ and assemblies
1/0 Module 1/0 Mogule Bridge Aux PWR In 1/0 Module
it { intoral [ internal T i it { intoral
Circuitry 1} Circuitry Circuitry |—{} Circuitry

|

outside enclosure ;."' Q > g Q spetied .
22 9 73 speping ¥ l l
2
g5 3 24 :
g 3 25 urs oo 3
El 2 S0 e —
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= - ' /}L‘uwar\ Ports Power Port \
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External
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[o]
<

A

Pollution Degree 2 within enclosure

P.E.

MP = Equipment or module power interface port

SA = Digital or analog interface port (field side

‘sensor or actuator power)

Power ports, Clause 6.7.2 and its Tables

Boundary of the equipment
associated with mains power,
Clause 6.7.2 and its Tables

Commnication Port A Communication Port B

Accessible Accessible

Figure BB.4 — Application of the'standard to
the control equipment safety.drawing

Switching Power Supply,
Annex K.3

Power Ports, Clause 6.7.2 and its Tables

Customer supplied

Relay Output, Clause 6.7.2 and its Tables
Digital I/O, Clause 6.7.2 and its Tables

Enclosure

Manufacturer supplied/modules and assemblies

Boundary ofithe equipment
associated with mains power,
Clauge6.7:2 and its Tables

Field wiring, Clause 6.7.101 and its
Tables

Clause 6.7.2 and its Tab)

components Power Supply 1/0 Module 1/0 Module Bridge Aux AWR In 1/0 Module
and Processor /
noion 240 Vac . spacing
. st OVC I \ = =
Mains Y ¥ .
—\_ I internal — - Internal
L rvoltage Category Il Power Port: Circuitry —f}—} S Circuitry —j—}
ollution Degree 2-4 (W | >
i -0 o IO ==
putside enclosure 56 = 5 2 m m
88 @ S 3 spacin
32 o g3 9
a3 o ea
o2 3 = £ i i s
g 2 @3 A
3 LIRS
ol 240 Vac
Isolation 1/0 Ports 1/0 Ports 1/0 Ports
specified
e | =

External
P.S.

Pollution Degree 2 within enclosure

P.E.

MP = Equipment or module power interface port

SA = Digital or analog interface port (field side

sensor or actuator power)

Communication Port A Communication Port B

EC

es

Transformer Meeting Clause 6.7.3.1

Accessible

Accessible

]

Clause 6.7.3 and its Tables

Field wiring, Clause 6.7.101 and its

Tables

Clause 6.7.3 and its Tables

Figure BB.5 — Application of 6.7.1.5 items a) and b)
to the control equipment safety drawing

IEC
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Relay Output, Annex K.1 and its Tables
Switching Power Supply,

Annex K.3 Digital I/0, Annex K.1 and its Tables
Power Ports, Annex K.1 and its Tables Annex K.1 and its Tables
’ Enclosure
0 - -
Customer supplied : Manufacturer supplleé modules and g@ssemblies
components ' Power Supply 1/0 Module 1/0 Module Bridge Aux AWR In 1/0 Module
: and Processor
240 Vac ' L
. ovci ' N
Mains !
Internal Internal Internal
Overvoltage Category Iil v |, ' H C‘”%} =
Pollution Degree 2-4 - 5 LJ / N
outside enclosure o 32 ' vl vyl ’
23 -] " T s 1
S ag ' i <
3 53 ' atermat ateenet R
2 Sa '
- =S e i B coemsEeee e e i e s e
240 Vac r
Isolation 1/0 Ports 1/0 Ports 1/0 Ports
specified
A T L
3l
External
P.S.
Pollution Degree 2 within enclosure Communication Port A Communication Port B
@-E- MP = Equipment or module power interface port
SA = Digital or analog interface port (field side
sensor or actuator power)
" Ac ible A il
Transformer Meeting Annex K.2.1 coesshe R
and capable of reducing
Overvoltage Category by one level Annex K.2 and its-Tables
Annéx K.2 and its Tables EC

Figure BB.6 — Application of 6.7.1.5 items a), b), c) and d)
to the control equipment-safety drawing

Fgr this standard, the equipment shall bée safe under normal and SINGLE FAULT CONDITIQN.
Sgme examples of different methodologies to make the schematic in Figure BB.3 sgfe
m¢ethods are now presented.

Referring to Figure BB.7, REINFORCED INSULATION provides the method to handle single fau|ts
anld maintain safety.

REINFORCED INSULATION at 1/O and module power makes the—data—path ACCESSIBLE
communication ports)SELV/PELV.

Cammunication® connections can utilize functional insulation, as they are not required [to
provide any-protection.

A9 such a single fault at any connection cannot propagate to cause communicatipn
cojnnhections to become hazardous.

SEL : : o

Implementation of the associated safety methods in this example makes the use of
SELV/PELV as a protection method unnecessary, but still permissible.
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Customer supplied

Enclosure

Manufacturer supplied modules and assemblies
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Pollution Degree 2 within enclosure Communication Port A ‘Communication Port B
P.E.
F.l. = Functional isolation

B.l. = Basic insulation (250V) . .
R.l. = Reinforced insulation Accessible Accessible

P.l. = Limiting Impedance

MP = Equipment or module power interface port
SA = Digital or analog interface port (field side
sensor or actuator power)

Figure BB.7 — REINFORCED INSULATION

EC

Referring to Figure BB.8, BASIC INSULATION provides/the method to handle single faults apd

maintain safety.

BASIC INSULATION is provided at all connections;*One failure of a BASIC INSULATION is allowed,
but a second level of BASIC INSULATION is always present.

A9 such a single fault at any conhection cannot propagate to cause communicati

connections to become hazardous.

Implementation of the, associated safety methods in this example makes the use

SELV/PELV as a protéetion method unnecessary, but still permissible.

of
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Accessible Accessible

R.l. = Reinforced insulation
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MP = Equipment or module power interface port
SA = Digital or analog interface port (field side
sensor or actuator power)

EC

Figure BB.8 — BASIC INSULATION

‘ Referring to Figure BB.9, REINFORCED INSULATION, BASIC INSULATION and-limiting PROTECTIVE
IMPEDANCE provide the method to handle single faulis)and maintain safety.

‘ RE[INFORCED INSULATION is provided at module.power.-Limiting PROTECTIVE IMPEDANCE, by intér-
maodule capacitors, and basic (supplementary) insulation is provided at the 1/0.

Cgmmunication connections can be fufictional insulation, as they are not required to provide
anly protection.

A9 such a single fault atsany connection cannot propagate to cause communicatipn
cojnnections to become hazardous.

Implementation,_ ef the associated safety methods in this example makes the use |of
SELV/PELV as-a protection method unnecessary, but still permissible.
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Referring to Figure BB.10, external power suppti€s provide REINFORCED INSULATION w
SHELV/PELV output levels and hence provide the{thethod to handle single faults and mainta
saffety.

I/Q, communication connections can becféhctional insulation, as they are not required
prpvide any protection.

REINFORCED INSULATION is necessary wherever any non-SELV/PELV power is applied, e.g. A
/0.

AS
co|

F.l. = Functional isolation .

B.l. = Basic insulation (250V) Accessible
R.l. = Reinforced insulation

P.l. = Protective Impedance

MP = Equipment or module power interface port
SA = Digital or analog interface port (field side
sensor or actuator power)

Figure BB.9 — REINFORCED INSULATION, BASIC INSULATION
and-limiting PROTECTIVE IMPEDANCE

such a single fault("at" any connection cannot propagate to cause communicati
nnections to become hazardous.
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R.l. = Reinforced insulation
P.l. = Limiting Impedance

MP = Equipment or module power interface port
SA = Digital or analog interface port (field side
sensor or actuator power)

Figure BB.10 — REINFORCED INSULATION from external power supplies

ferring to Figure BB.11, external power supplies provide BASIC INSULATION and hen
bvide a method to handle single faults and maintain safety.

SIC INSULATION is also provided at all conngctions 1/0. One failure of a BASIC INSULATION
b power supplies is allowed, but a secondslevel of BASIC INSULATION is always present, at t

OTECTIVE IMPEDANCE, by inter-m0dule capacitors, and BASIC INSULATION can also
bvided at the 1/0O. In this way afirst failure is protected against.

mmunication connectiong.ean be functional insulation, as they are not required to provi
y protection.

such a singlg Yault at any connection cannot propagate to cause communicati
nnections to bécome hazardous.

Implementation of the associated safety methods in this example makes the use

SH

FLV/PELWas a protection method unnecessary, but still permissible.

EC

ce

at
he

be

of
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MP = Equipment or module power interface port
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sensor or actuator power)

Figure BB.11 — BASIC INSULATION from extepnal power supplies

Th
el

ese-three five scenarios are just a few of many which’)can be the basis of a control syste
ctrical safety.

Whatever the method chosen,
shjown here.

it is recommended it be documented in a drawing, such

BB.5 Conclusion

THe development of a contrdD equipment electrical safety drawing is invaluable
unlderstanding and communicating the electrical safety and isolation in a system as it
deiveloped. This can keep~all parties involved in the original certification, as well as futd
participants making additiens to an expandable system, on a consistent path.

in
is
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Annex CC
(informative)

Historical techniques for secondary circuits

CC.1 Secondary circuits background

17

Annex CC is meant to describe a set of circuits utilized historically in control equipment.

T

de

TH
te

information on these circuits, see UL 508.
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vised and accepted into common practice eliminating the need for these circuits.

is annex is an overview and is not meant to be a complete description of these circuits, t
Chniques nor the requirements and conditions to utilize them. For a complete set

e circuits listed offered two areas of effect: controlling the provisions_against electric sho
d against spread of fire.

.2 Secondary circuits without RISK of electrical shock

£.2.1 General

e following secondary circuits also do not pose a Risk-of electrical shock and do not requ
ditional evaluation for RISK against electrical shock;

class 2 circuit;

limited voltage/current circuit;

limited voltage circuit;

limited energy circuit that involves open circuit potential less than or equal to 30 V AC
42,4 V peak;

limiting impedance circuit.

ese circuits are describedyn CC.2.2.1, CC.2.2.2, CC.2.2.3, CC.2.2.4 and CC.2.2.5.

[.2.2 Secondary-circuits which do not pose a RISK of electrical shock
£.2.2.1 Class_2 circuit

Class 2 cireuit shall be supplied by an isolating source, providing DOUBLE INSULATION
INFORCED)INSULATION, which has a maximum output voltage of 42,4 V peak (sinusoidal
n-sipusoidal AC) or 60 V for continuous DC or 24,8 V peak for DC interrupted at a rate
0 Hz-or less with approximately 50 % duty cycle.
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The maximum output current of a Class 2 source depends on whether it is inherently limited
or not inherently limited. For inherently limited sources, Table CC.1 applies. For not inherently
limited sources, Table CC.2 applies.

CC.2.2.2 Limited voltage/current circuit

A limited voltage/current circuit shall be supplied by an isolating source, providing DOUBLE or
REINFORCED INSULATION, in such a way that the maximum open-circuit voltage available to the
circuit is not more than AC 30 V r.m.s. and 42,4 V peak and the current available is limited to
a value not exceeding 8 A measured after 1 min of operation.

The secondary winding of an isolating type transformer may be used to comply with this
requirement.
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A secondary fuse or other such secondary circuit protective device used to limit the available
current shall be RATED at no more than 5,0 A for a circuit RATED less than, or equal to, 20 V
peak, or 100 VA for a circuit RATED from 20 V to 30 V peak.

If the current-limiting device is provided in the MAINS CIRCUIT, there are no restrictions on its
current RATING as long as it limits the available secondary current to 8 A.

CC.2.2.3 Limited voltage circuit

A limited voltage circuit shall be supplied by an isolating source, providing DOUBLE or
REINFORCED INSULATION, with a maximum open-circuit voltage of not more than AC 30 V r.m(s.
and 42,4 V peak without any limitation on the available current or volt-ampere capacity.

Oyercurrent protection shall be provided to protect against burnout and damage to the
sefcondary circuit cables/wiring insulation resulting from any overload of\ short-circpit
condition. This protection may alternately be provided in the MAINS CIRCUIT by overcurrent
prptective devices provided with the control equipment or by branch circuit-devices.

CC.2.2.4 Limited energy circuit which involves open-circuit potential less than, or
equal to, AC 30 V r.m.s. and 42,4 V peak

A |limited energy circuit shall be supplied by an isolating ‘Source, providing DOUBLE |or
REINFORCED INSULATION, in such a way that the maximum volt<ampere capacity available to the
cirfcuit is 200 VA or less at a maximum open-circuit voltage of less than or equal to AC
30 Vr.m.s. and 42,2 V peak. The secondary winding of-an isolating type transformer may pe
used to comply with this requirement. A primary or secondary fuse or other circuit protective
device may be used to limit the maximum volt-ampgre capacity.

CC€.2.2.5 Limiting impedance circuit

A [limiting impedance circuit shall be supplied by an impedance that complies with the
following two requirements:

a)| the calculated power dissipation of the impedance, as the result of a direct short applipd
across the circuit downstream-of the impedance, does not exceed the power RATING of the
impedance, and

b)| the power dissipated in the impedance shall be less than 15 W.

If |the above calculated power dissipation exceeds the RATING of the impedance, the
impedance may still be used if the power is less than 15 W and if the impedance does not
open or short when subjected to a direct short applied across the circuit downstream of the
imjpedance.

THe limiting” impedance shall be able to function under SINGLE FAULT CONDITION unless the
cincuit{limited by the impedance is enclosed.

A single resistor, or a single across-the-line capacitor approved per 14.101.1, is considered to
comply with this limiting impedance requirement.

CC.3 Secondary circuits without RISK of spread of fire

CC.3.1 General

The following secondary circuits also do not pose a RISK of spread of fire and do not require
additional evaluation for RISK of spread of fire:

a) class 2 circuit;
b) limited voltage/current circuit;
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limiting impedance circuit;

limited power circuit.

CC.3.2 Secondary circuits which do not pose a RISK of spread of fire

17

CC.3.2.1 Class 2 circuit

See CC.2.2.1.

CC.3.2.2 Limited voltage/current circuit

Sge CC.2.2.2.

CC€.3.2.3 Limiting impedance circuit

Sge CC.2.2.5.

CC.3.2.4 Limited power circuit

A |limited power circuit is a circuit supplied by sources such as a battery or a transformer

winding where the open-circuit potential is not more than AC 30,V y.m.s. and 42,4 V peak|or

DC 60 V, and the energy available to the circuit is limited accoerding to one of the followihg

means:

a)| the maximum output current and power are inherently limited to not more than the valuges
of Table CC.1;

b)| the maximum output current under all conditiohs) and power are limited by impedance |to
be not more than the values of Table CC.1;

c)| an over-current protective device limits ¢the maximum output current and power to rot
more than the values of Table CC.2;

d)| a regulating network limits the maximum output current and power to not more than the
values of Table CC.1 in NORMAL USE or as a result of one fault in the regulating network; jor

e)| a regulating network limits the maximum output current and power to not more than the
values of Table CC.1 in NORMAL USE, and an over-current protective device limits the
output current and power-to not more than the values of Table CC.2 as the result of any
one fault in the regulating network.

Where an over-current\protective device is used, it shall be a fuse or a non-adjustable ngn-

S€

If-resetting device:

Table CC.1 — Limits of output current and output power
for inherently limited power sources

Open-circuit output voltage U Maximum output current | Maximum output powef
AC Vr.m.s. DCV A V x A
<20 <20 8,0 5x U
20<U<30 20<U<30 8,0 100
30< U<60 150/U 100

For non-sinusoidal AC and for DC with ripple exceeding 10 %, the

exceed 42,4 V peak.

peak voltage shall not
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Table CC.2 — Limits of output current, output power and RATINGS
for over-current protective devices for non-inherently limited power sources

Open-circuit output

RATED current value of

voltage Maximum output current | Maximum output power over-current protective
U device
ACVr.m.s. DCV A V x A A
<20 <20 1000/U 250 <5
20<U<30 | 20<U<60 1000/U 250 <100/U

RATED current values for over-current protective devices are for fuses and circuit-breakers
which break the current within 120 s at a current value of 210 % of the value 4h the Igst

column of Table CC.2.

Canformity is checked by measuring the output voltage, the maximum output current and the
maximum available output power under the following conditions:

1)| output voltage is measured in no-load condition;

2)| output current and available power are measured after 60 s oPoperation, with any ovér-

current protective devices short-circuited, with a resistivéCJoad (including short-circyit)
which produces the highest value of current and power respectively.
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Annex DD
(normative)

Flammability test for magnesium alloy fire ENCLOSURES
or flame barriers (see 9.3.2)

DD.1 General

w
pr

wh

el naghne UTT dallOVy used d d s N OSUR O d dime barrier, e almir
pperties shall be determined to support the requirements of 9.3.2. The method described

Arinex DD will demonstrate whether the material will ignite under typical conditiQ},’aqd
ether the flame, if it does ignite, will propagate long enough to cause a HAZA{{D of the
spread of fire.

P

THis method is similar to the method used for determining the flammabilit@aéracteristics
plastics.

fl,’q’

NQTE The test methods and conformance criteria of the 500 W Vertical Burnin&est for plastic materials| of

ANSI/UL 94 are equivalent.

Cq

DIP.2 Samples

S

D

One sample is tested, consisting of a completeQ(e ENCLOSURE or flame barrier.

QO
DD.3 Mounting of samples \‘(\Q)
THe sample is mounted and oriente&@é it would be in actual use.
xO
DD.4 Test flame &
N

THe 500 W nominal t@’ﬂame of IEC 60695-11-3 is used.

O

DD.5 Test protedure

THe test f is applied to an inside surface of the sample at a minimum of three points a

a
thi
of
to

maxi of five points, including the section of the sample where the material is t
n& sections of the sample where ventilation or other openings are located, and sectio
t

N
nformity is checked as specified in Clause DD.2 to Claus, &P).S. During the test and until
1 min after the last application of the test flame, the samp@ Il not ignite.

of

hd
he
ns

ample that are located near a source of ignition. If it is not possible to apply the flarhe

the inside surface, It may be applied to the outside surface.

If a vertical part is involved, the flame is applied at an angle of approximately 20° from the
vertical. If ventilation or other openings are involved, the flame is applied to an edge of an
opening, otherwise to a solid surface. In all cases, the tip of the inner blue cone of the flame

is

to be in contact with the sample.

The flame is applied to each point for 5 s, removed for 5 s, then reapplied again to the same
point until a total of five applications have been made to this point. After that, the flame is
removed for 60 s, and then applied in the same manner to the next test point on the sample.
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Annex EE
(informative)

Information/documentation and correlation to its uses

Annex EE is not a certification requirement. It is included only to depict one of many ma

17

ny

examples of how industrial components are combined together to form a useful application.

Other industries have a similar or the same work flow.

flow through the development process of that useful application.

(1/,‘19
N

1:C 61010-2-201
Products
Manufacturer

For Assembling

Assembling Box (Panel)

Assembled Condition

In to FIELD
Id Wiring

____:__WWWM

l In the FIELD ™
(e g. factory) ﬁ

CS, others...

THis example focuses on how information/documentation, regarding safety aspects, Qc ht

Q.

Aq shown in Figure EE.1, component products generally shall be combined t her w
other products to execute some useful application. As such, the information umentati
has more of an installer, service, system designer focus rather than an er)q e focus a
need.

th
bn
nd

Other Products/Units, I bpen Equipment
(Cables/Wires Manufacturer ;

Semce Ha-*
Personnel

Safety P

afety Provision NTS

F r $krvicing

'v Wall

? Door
DOCUMENTS

For Opefating
Enclosed

Serwce @ equipment
Personnel (e.g. HMI)
DOC ng

% erating Access Area
For Opetati nproranng Access Area

Enclosure (housing)

Ill' S III
Fowt Syoot .
Transformer Semce = 5
Personnel w perator

Figure EE.1 - Information/documentation for component products

Figure EE.2 shows an example of safety information as it is collected, selected and

differentially compiled for different end uses, with regard to some certain installation.

On the left are the documentation sets provided by the component manufacturers. These m

ay

include safety information (the focus in the example), programming information, specification

information, end-of-life recycling information, warranty information, etc.
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Moving to the right, next those components may be utilized by panel manufacturers to build
their part of the overall installation. They might select parts of the information from each to the
component manufacturers to include in their safety information to reformat, include and pass
on with their own panel safety information.

At the next stage, a system integrator selects, reformats, and passes on his safety information
which the system owner requested or the integrator feels the owner will need.

Lastly then the system owner may again partition the information targeted at his OPERATORS
and maintenance people

PLC Panel System
manufacturer . Manufacturer integlater > System owner<
E-E Safety document _E Safety document _E Safety document _E Safefy\Information
HMI Panel
manufacturer manufacturer | | _
*x = 2| Opérator Maintenance
3= Safety document = Safety document p person
. = (Safety manual = safety manial
D;'V&; Panel
Winanu acturer manufaturer
= Safety document = Safety document
Sensor
|| manufacturer
E-E Safety document IS
manufactuer
Actuator _E Safety document
| manufacturer
== Safety document e

Figure EE.2 ~ Information/documentation accumulation
and segregation tree for an example installation

THis is one on many ways information/documentation of various types, threads its way frgm
thé¢ manufacturer to-the OPERATORS, maintenance personnel, etc.
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Annex FF
(informative)

Measurement of CLEARANCES and CREEPAGE DISTANCES

The following examples complement those examples given in IEC 61010-1:2010, Annex C.

These examples are presented to enhance explanation of situations commonly found in
control equipment. Very often they occur in the cases where surface mount devices (SMD)

ar

utilized on printed wiring boards (PWBs). SMD devices present situations where there

bg minimal or no distance between a component and the PWB. This brings into fo
question of which CLEARANCE and CREEPAGE rules apply with regard to the componen

m
to

TH
fol
gr
TH

a)

b)

In
PQ

re

CLEARANCES and CREEPAGE DISTANCES mg

least favourable position.

terial group (MG) and the PWB when the distance between component and P,@B shrin

minimal values. Q
e methods of measuring CLEARANCES and CREEPAGE DISTANCES a@ndlcated in t
lowing Figure FF.1 and Figure FF.2. These cases do not differenti etween gaps a
boves or between types of insulation.
,\Q
e following assumptions are made: r\Q
where the distance across a groove is equal to or la than X (see Table FF.1), t
CREEPAGE DISTANCE is measured along the contours groove (see Figure FF.1);
any recess is assumed to be bridged with an msé link having a length equal to X a
being placed in the least favourable position (s igure FF.2);

ured between parts which can assur
different positions in relation to each oth@are measured when these parts are in th

Q)
the following examples dimension XFQ the value given in Table FF.1 depending on t
LLUTION DEGREE. . Q)$
Q\
Table FF.1 - Dimensions of X
ok
\\KP)OLLUTION DEGREE Dimension X
C) mm
@~ ’ 1 0,25
C)O 2 1,0
1,5

@. 3
X

i to one-third of this CLEARANCE.

the ciated CLEARANCE is less than 3 mm,

the dimension X in Table FF.1 may

G5 the

ome

ks

he
hd

{
=
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Component

dimension 2 X

[ ] Honconductive surface

— B e orous

l of Component

A
PN

Figure FF.1 — The path a component mounted to a PWB (side vi
r\’.

EXIAMPLE Figure FF.1: The path a component mounted to a PWB (side view). ‘.19

4
THe CLEARANCE is the shortest direct air path across the top of the PV&B,(I/
N

measured on any side of the component.

distance can be along the surface of the component. If the surface
mdunted have the same MG, the critical CREEPAGE DISTANCE canq-:'

or peside the component, and not necessarily below the nent as shown.

Insulating Iink\AI-
dimension <X ¢

Y
@ Com t
QQ ponen

W _
- 5.@&;9 of PWEB I:I Hon conductive surface

of Component

-

Conductive surface
or part of Component

&ure FF.2 — The path a component mounted to a PWB (side view)

EXAV@E‘QFigure FF.2: The path a component mounted to a PWB (side view).

I:I Conductive surface \/
or part of Component %

THe CREEPAGE DISTANCE follows the contour of the componen@ along the shortest ps

e component and the surface on which i

NQTE 1 When components have a lower MG value than the sur§b&§n which they are mounted, the criti
e direct path along the surface of the PWH.

NQTE 2 The conductive contacts on a component might b?} tioned such that the shortest path might be abg

‘L/Insulating link

3

IEC

cal
is

Theé CLEARANCE 1s the shortest direct air path across the top of the PWB.

The CREEPAGE DISTANCE follows the insulating links to the contour of the bottom of the

component.

The MG of the various surfaces shall be taken into consideration.

NOTE 3 The measurement across the surface of the component starts where the link distance, value from
Table FF.1, starting from the conductive contacts meets the surface of the component and continues to where the

link distance from the opposite conductive contact meets the surface of the component.

NOTE 4 The conductive contacts on a component might be positioned such that the shortest path might be
between these two contacts, or between one conductive contact and the conductive surface on the PWB, and not

always between the two conductive surfaces on the PWB surface.



https://iecnorm.com/api/?name=d885172430c407cf1c4e4948c3110299

- 78— IEC 61010-2-201:2017 RLV © IEC 2017
Bibliography
This bibliography of Part 1 is applicable, except as follows.
Addition:

IEC 60050 (all parts), |International Electrotechnical Vocabulary (available at
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IEC 60079 (all parts), Explosive atmospheres
IEC 60364 (all parts), Low-voltage electrical installations

IEC 60364-4-41, Low-voltage electrical installations — Part 4-41: Protection) for safety| —
Prptection against electric shock

IEC 60664-5:2007, Insulation coordination for equipment within low-voltage systems| —
Pgrt 5: Comprehensive method for determining clearances and creépage distances equall|to
or|less than 2 mm1

IEC 60715:4984, Dimensions of low-voltage switchgear .and controlgear — Standardized
mounting on rails for mechanical support of electrical devices in switchgear and controlggar
ingtallations

IEC 60721-2-3:4987, Classification of environmehftal conditions — Part 2-3: Environmental
conditions appearing in nature — Air pressure

IEC 61131-2:2007, Programmable controllers — Part 2: Equipment requirements and tests
IEC 61131-6:2042, Programmable controllers — Part 6: Functional safety?

IEC 61140:2004, Protection against electric shock — Common aspects for installation apd
equipment

IEC 61326 (all parts), Electrical equipment for measurement, control and laboratory use| —
EMC requirements

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
saffety-relatedsystems

IEC 61643.(all parts), Low-voltage surge protective devices

1 Withdrawn.
2__To be published-
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IEC 61800 (all parts), Adjustable speed electrical power drive systems

IEC 62133:2002, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications

IE" B2280 (A1l nortoN A i hidan infarmaadiny na oopanainioantings fanhmala~, Ao inannf
Oz o000 armpartS); T aarorviGC o oriat 1%}

IEC Guide 117:2040, Electrotechnical equipment — Temperatures of touchable hot surfacés

ANSI/UL 94, Standard for Tests for Flammability of Plastic Materials for Parts ji_Dévices anpd
Appliances

Ul 508:4999;, Standard for Industrial Control Equipment
Ul 1059:2004,, Standard for Terminal Blocks
Ul 1642:2009;, Standard for Lithium Batteries

Ul 2054:2044, Standard for Household and Commercial‘Batteries
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization'compris
all national electrotechnical committees (IEC National Committees). The object of IE€\is to prom
international co-operation on all questions concerning standardization in the electrical and electronic fields.

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaften ‘referred to as “I
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interes
in the subject dealt with may participate in this preparatory work. Internationaly” governmental and n

with the International Organization for Standardization (ISO) in accordance\with conditions determined
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express; as nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technigal~eommittee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are 4made to ensure that the technical content of |

misinterpretation by any end user.

the latter.

services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

indispensable for the correct application of this publication.

patent rights® IEC shall not be held responsible for identifying any or all such patent rights.

justrial-process measurement, control and automation.

Part 2.201: Particul : (s § trol : I

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications

ng
pte
To

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

EC
ed
bn-

governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closgly

by

hal
all

hal
EC

Publications is accurate, IEC cannot be held responsible for the way in which they are used or for gny

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatigns
transparently to the maximum extent possible in“their national and regional publications. Any divergerce
between any IEC Publication and the correspondiing national or regional publication shall be clearly indicateq in

IEC itself does not provide any attestation.0f conformity. Independent certification bodies provide confornity
assessment services and, in some areasy/access to IEC marks of conformity. IEC is not responsible for any

No liability shall attach to IEC.@nits directors, employees, servants or agents including individual experts gnd
members of its technical committees and IEC National Committees for any personal injury, property damage] or
other damage of any nature”whatsoever, whether direct or indirect, or for costs (including legal fees) gnd

FC

is

Attention is_drawn to the possibility that some of the elements of this IEC Publication may be the subjec of

ernational Standard IEC 61010-2-201 has been prepared by IEC technical committee §5:

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

FDIS Report on voting
65/652/FDIS 65/657/RVD

Full information on the voting for the approval of this standard can be found in the report on

A

ting indicated in the above table.

This second edition cancels and replaces the first edition published in 2013. This edition

co

nstitutes a technical revision.
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This second edition includes the following significant technical changes with respect to the
previous edition;

a)
b)
c)
d)
e)

clarify, change, delete definitions which were causing confusion,
change and clarify the temperature testing methodology,
change documentation methodologies allowed,

change some TERMINAL markings,

add clarity to some of the informative annexes,

f)
g)
TH

Th
thq

editions of, or amendments to, IEC 61010-1.

TH
CO

W
as
l‘d

ac

A
re
fo

Th
thq
re

LA = il 1
aUU ATITTCA L WILT CITdalTyco,

add Annexes AA — FF.

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

is Part 2-201 is intended to be used in conjunction with IEC 61010-1. It was established
b basis of the third edition (2010) of that standard. Consideration may (be given to futy

is Part 2-201 supplements or modifies the corresponding clauses.in IEC 61010-1 so as

far as is reasonable. Where this part states “addition®,” “modification”, “replacement”,
bletion”, the relevant requirement, test specification 0b"NOTE in Part 1 should be adapt
cordingly.

this standard, the following print types are used:

requirements and definitions: in roman _type;
NOTES: in smaller roman type;
conformity and tests: in italic type§

terms used throughout this standard which have been defined in Clause 3: SMALL ROMAN
CAPITALS.

list of all parts in thev IEC 61010 series, published under the general title Safe
quirements for electrical equipment for measurement, control and laboratory use, can
ind on the IEC website.

e committeechas decided that the contents of this publication will remain unchanged ur
b stability~date indicated on the IEC website under "http://webstore.iec.ch" in the de
ated to the specific publication. At this date, the publication will be

reconfirmed,

nvert that publication into the IEC standard: Particular requirements for control equipment.

here a particular subclause of Part 1 is not mentioned in‘this part 2, that subclause applies

ed

:ty
be

til
ta

withdrawn,

replaced by a revised edition, or
amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

IEC 61010-2-2xx documents are a series of standards on safety of industrial-process
measurement, control and automation equipment.

This part specifies the complete safety related requirements and related tests for control
equipment (e.g. programmable controller (PLC), the components of distributed control
systems (DCS), I1/0 devices, human machine interface (HMI)).

Sqfety termsof generat use are defimed im tEC 6 1010-tMore specific terms are defimed]in
each part of IEC 61010.
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-201: Particular requirements for control equipment

1 Scope and object

THis clause of Part 1 is applicable, except as follows.
1.1.1 Equipment included in scope

Replacement:

Cq
en

NQ
bu
ad
ca

This part of IEC 61010 specifies safety requirements and related verification tests for ary
I

product performing the function of control equipment and/or their.associated periphera
In addition, these products have as their intended use the lsobmmand and control
machines, automated manufacturing and industrial processes, e.g. discrete a

continuous control. Some equipment examples are: prograramable logic controller (PLC);

programmable automation controller (PAC);
distributed control systems (DCS);

remote 1/0O;

industrial PC (computers) and panel PC;
programming and debugging tools (PADTSs);
displays and human-machine interfaces{HMIl);

positioners.
mponents of the above named equipment and in the scope of this standard are:

(auxiliary) stand-alone power supplies;
peripherals such as digital and analogue I/O, remote-Il/O;

industrial network eguipment.

ntrol equipment anhd their associated peripherals are intended to be used in an industn
vironment and may be provided as OPEN or ENCLOSED EQUIPMENT.

TE 1 Caoantrol equipment intended also for use in other environments or for other purposes (example: for uss

Iding installations to control light or other electrical installations, or for use on cars, trains or ships) can hg

Hitional Jconformity requirements defined by the safety standard(s) for these applications. These requireme
involve as example: insulation, spacings and power restrictions.

S.
of
hd

ial

in
ve
hts

NOTE 2 Computing devices and similar equipment within the scope of IEC 60950 (planned to be replaced by
IEC 62368) and conforming to its requirements are considered to be suitable for use with control equipment within
the scope of this standard. However, some of the requirements of IEC 60950 for resistance to moisture and liquids
are less stringent than those in IEC 61010-1:2010, 5.4.4 second paragraph.

Control equipment covered in this standard is intended for use in OVERVOLTAGE CATEGORY I,
1l and IV (IEC 60664-1) in low-voltage installations, where the RATED equipment supply

Ao

Iltage does not exceed AC. 1 000 V r.m.s. (50/60 Hz), or DC 1 000 V.

The requirements of ISO/IEC Guide 51 and IEC Guide 104, as they relate to this part of
IEC 61010, are incorporated herein.
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1.1.2 Equipment excluded from scope

Replacement:

17

This standard does not deal with aspects of the overall automated system, e.g. a complete
assembly line. Control equipment (e.g. DCS and PLC), their application program and their
associated peripherals are considered as components (components in this context are items
which perform no useful function by themselves) of an overall automated system.

Since control equipment (e.g. DCS and PLC) are component devices, safety considerations

fo
of
re

1-A

R4

TH
OR

NG
HA

the overall automated system including installation and application are beyond the sco
this standard. Refer to IEC 60364 series of standards or applicable national/loc
julations for electrical installation and guidelines.

.1 Aspects included in scope

placement:

e purpose of the requirements of this standard is to ensure that” all HAZARDs to t
ERATOR, SERVICE PERSONNEL and the surrounding area are reduced\to a tolerable level.

TE 1 By using the terms "OPERATOR" and "SERVICE PERSONNEL" this. standard considers the perception
FARDS depending on training and skills. Annex AA gives a general approach in this regard.

pe
al

he

of

7a

ee

pur

Requirements for protection against particular types of HAZARD are given in Clauses 6 to 1

as| follows:

a)| electric shock or burn (see Clause 6);

b)| mechanical HAZARDS (see Clauses 7 and 8);

c)| spread of fire from the control equipment;(see Clause 9);

d)| excessive temperature (see Clause 10);

e)| effects of fluids and fluid pressure’(see Clause 11);

f) | effects of radiation, including) lasers sources, and sonic and ultrasonic pressure (s
Clause 12);

g)| liberated gases, explosien and implosion (see Clause 13);

h)| arising from REASQNABLY FORESEEABLE MISUSE and ergonomic factors are specified in (s
Clause 16);

i) | RISK assessmient for HAZARDS or environments not fully covered above (see Clause 17).

][\lC TE 2 Attention'is drawn to the existence of additional requirements regarding the health and safety of lab

orges.

1.2.2 (Aspects excluded from scope

Replacement:

This standard does not cover:

a)

b)
c)
d)

e)

reliability, functionality, performance, or other properties of the control equipment not

related to safety;

mechanical or climatic requirements for operation, transport or storage;
EMC requirements (see e.g. IEC 61326 or IEC 61131-2);

protective measures for explosive atmospheres (see e.g. IEC 60079 series);
functional safety (see e.g. IEC 61508, IEC 61131-6).
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2

Normative references

This clause of Part 1 is applicable, except as follows.

Addition:

IEC 60384-14, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specification: Fixed capacitors for electromagnetic interference suppression and connection to
the supply mains

IE
P

IE
G

IE
co

IE
an

IE
an

IE

laboratory use — Part 2-030: Particular requirements for testing and measuring circuits

IE
sy

IE
co
te

IE
Pe

IE
Sq

IE

C 60664-1, Insulation coordination for equipment within low-voltage systems — Part
inciples, requirements and tests

C 60695-2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire based teSt)y methods
pw-wire flammability test method for end-products (GWEPT)

C 60695-11-3, Fire hazard testing — Part 11-3: Test flames — 500 W flam€es — Apparatus a
nfirmational test methods

C 60947-5-1, Low-voltage switchgear and controlgear — Part“~6-1: Control circuit devic
d switching elements — Electromechanical control circuit devices

C 61010-1:2010, Safety requirements for electrical équipment for measurement, contr
d laboratory use — Part 1: General requirements

C 61010-2-030, Safety requirements for electrical equipment for measurement, control, a

C 61051-2, Varistors for use in electronic equipment — Part 2: Sectional specification
rge suppression varistors

C 61643-21, Low voltage surge protective devices — Part 21: Surge protective devic
nnected to telecommunications and signalling networks — Performance requirements a
5ting methods

Sq

C 61643-311, Components for Ilow-voltage surge protective devices — Part 31
rformance requirements and test circuits for gas discharge tubes (GDT)

C 61643-321,\Components for low-voltage surge protective devices — Part 321:
ecifications-for avalanche breakdown diode (ABD)

C 61643-331, Components for Ilow-voltage surge protective devices — Part 33

3

or

es
nd

egcification for metal oxide varistors (MOV)

3

Terms and definitions

This clause of Part 1 is applicable, except as follows.

3.2.3

PR

OTECTIVE CONDUCTOR TERMINAL

Modification:

In

this part “PROTECTIVE CONDUCTOR TERMINAL” is replaced by “PROTECTIVE EARTH TERMINAL”.
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Note 1 to entry: PROTECTIVE EARTH TERMINAL is most familiar to industrial users, manufacturers, etc. Therefore
since this part is targeted towards industrial use, the most familiar term is utilized.

3.5.11
OPERATOR

Addition:

Note 1 to entry: See definition in Part 1 and Annex AA.

Add the following terms and definitions:

3.101
AMBIENT TEMPERATURE
temperature, determined under prescribed conditions, of the air surrounding the eqdipment

3.102

ENCLOSED EQUIPMENT
eguipment which includes an ENCLOSURE, having safety capability, or combination of gan
ENCLOSURE, having safety capability, and installation provisions enclosing on all sides, wijth
th¢ possible exception of its mounting surface, to prevent persaonnel from accidentally
toliching HAZARDOUS LIVE, hot or moving parts contained therein and meeting requirements|of
mechanical strength, flammability, and stability (where applicabte)

Note 1 to entry: Examples are portable and HAND-HELD EQUIPMENT.

Note 2 to entry: This definition is related to IEC 60050-441:2000, 441-12-02.

3.103
ENCLOSURE
hdusing affording the type and degree of protection suitable for the intended application

ts

Note 1 to entry: An ENCLOSURE, in general, may of may not have any safety capabilities, which depend on
application and construction.

Note 2 to entry: In this standard an ENCLOSURE is assumed to have safety capability, unless specifically stajed
otHerwise.

[SPURCE: IEC 60050-195:1998, 195-02-35, modified — the notes to entry have been added]

3.104
EXTERNAL CIRCUIT
circuit connectedby-FIELD WIRING of the control equipment

3.105

FIELD WIRING
wifing ofithe control equipment, which is not installed in the control equipment manufacturer
facility

S

Note 1 to entry: Examples of FIELD WIRING are power supply, digital and analogue input and output wiring.

Note 2 to entry: Control equipment manufacturer’s, e.g. pre-assembled or molded cabling is not considered FIELD
WIRING.

3.106

MODULAR EQUIPMENT

equipment consisting of different modules such as a Rack, CPU, different I/O-modules,
network modules etc.

Note 1 to entry: MODULAR EQUIPMENT can:
a) be OPEN EQUIPMENT or ENCLOSED EQUIPMENT;

b) consist of modules that cannot operate alone or of a basic module that is operational alone and can be
enhanced in functions by additional modules;
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c)
d)

vary in size and functionality depending on the combination and the number of modules;

be combined with operational equipment or enhanced in function by the addition of modules by the customer.

3.107

OPEN EQUIPMENT
equipment which does not protect personnel from accidentally touching HAZARDOUS LIVE or
moving parts contained therein nor meet requirements of mechanical strength, flammability

an

No

d stability (where applicable)

te 1 to entry: See Annex AA.

3.
OR

Ad

No|

3.

e

No|

3.
PQ

08
ERATOR

dition:

e 1 to entry: See definition in Part 1 and Annex AA of this document.

09

PgNEL MOUNTED EQUIPMENT

uipment where a portion of the equipment may form part of the ENCLOSURE

e 1to entry: See Figure 103.

10
RTABLE EQUIPMENT

equipment intended to be carried by hand and not fixed during NORMAL USE

3.

1

PROTECTIVE EXTRA-LOW VOLTAGE CIRCUIT

PE|
pr

NG

LV CIRCUIT

RMAL CONDITION and SINGLE FAULT CONDITION: The AC voltage levels are 30 V r.m.s., 42,4

pelak and the DC voltage level is 60\V. For equipment intended for use in WET LOCATIONS, t

AC voltage levels are 16 V r.m.s..~22,6 V peak and the DC voltage level is 35 V.

[SPURCE: IEC 60050-826-12-32:2004, modified — clarified and more fully described]

3.112

SAFETY EXTRA-LOW VOLTAGE CIRCUIT

SE[LV CIRCUIT

ngn-protective ‘earth referenced electrical circuit in which the voltage cannot exceed t

fol

NG

lowing:

p
A

RMALCONDITION and SINGLE FAULT CONDITION: The AC voltage levels are 30 V r.m.s., 42,4
ak’and the DC voltage level is 60 V. For equipment intended for use in WET LOCATIONS, t

btective earth referenced electrical circuitdn which the voltage cannot exceed the following:

voltage levels are 16 V r.m.s., 22,6 V peak and the DC voltage level is 35 V.

[SOURCE: IEC 60050-826-12-31:2004, modified — clarified and more fully described]

3.113

SE

RVICE PERSONNEL

person, with the appropriate technical training, experience and awareness of HAZARDS and of
measures to minimize danger to themselves, other persons or to the control equipment, in an
industrial environment, changing or repairing the control equipment

Note 1 to entry:

SERVICE PERSONNEL are persons having the appropriate technical training and experiences

necessary to be aware of HAZARDS — e.g. electrical HAZARDS, temperature HAZARDS, fire HAZARDS — to which they
are exposed in performing a task and of measures to minimize danger to themselves or to other persons or to the
control equipment, in an industrial environment.
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SERVICE PERSONNEL change or repair the control equipment e.g. hardware configuration

installing software updates provided by the manufacturer.

4

Th

Tests

is clause of Part 1 is applicable, except as follows.

4.1 General

Addition:

17

or

Th
wh

It
te
te
the
4 4

Th

the intended applications.

Canformity verification: The selected test configuration(s) and test conditions shall
dacumented with the rationale in the test report.

4.4.2 Application of fault conditions

Add the following subclause:

4.4.2.101 Switching devices tests

4.4.2.101.1 Overload test

Syitching devices shall close\land open a test circuit having the current, voltage, and pow
fagtor values given in Table101. Fifty cycles, each consisting of 1 closing and 1 openir

e

sf:fll be completed using‘a’/timing of 1 s ON, 9 s OFF. After completion of the 50 cycles, t

e product is verified to this standard in a test configuration, defined by the manufaectur
ich represents the least favourable configuration. See 4.3.

s likely or possible that there are different test configurations which yield Iéast favouralj
5t conditions. For example there may be a least favourable configuration:\for temperatu
5t, and a different least favourable test configuration for voltage test. If this' is the case th
p appropriate least favourable test configuration(s) shall be used with“regard to 4.3.2 a
L.

ese least favourable test configurations and test conditions shall be practical and useful

uipment shall be subjected to the endurance test in 4.4.2.101.2, if required by 14.102.

Table 101 — Overload test circuit values

e

en

nd

or

be

er

g,
he

Intendédtoad Current Voltage Power factor
AC generalUse 1,5 x RATED RATED 0,75 to 0,80
DIC general use 1,5 x RATED RATED -
AE-resistance 5= RATED RATED 16
DC resistance 1,5 x RATED RATED
AC pilot duty @ RATED @ 1,1 x RATED P <0,35
DC pilot duty 2 RATED @ 1,1 x RATED P -

NOTE 1

Source IEC 60947-5-1.

NOTE 2 Pilot duty = RATING assigned to a relay or switch that controls the coil of another relay or switch.

b

2 Unless otherwise specified, the inrush current shall be 10 times the steady-state current.

Set up the EUT at its RATED voltage and current and then increase the voltage by 10 % without further
adjustment of the load.
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Conformity, pass/fail, is determined by test completion without electrical/mechanical
breakdown of the equipment and an additional dielectric voltage test.

4.4.2.101.2 Endurance test

After completion of the overload test in 4.4.2.101.1, the switching device is to close and open
a test circuit having the current, voltage, and power factor values given in Table 102. A total
of 6 000 cycles, consisting of 1 closing and 1 opening, shall be completed. The cycle timing
shall be 1 s ON and 9 s OFF, except for the first 1 000 cycles of the pilot duty test. The first
1 000 cycles of the pilot duty test shall be at a rate of 1 cycle per second except that the first
10fTo T2 Ccycles are to be as 1ast as possible.

THe endurance test need not be conducted on solid-state output devices for general |or
resistive use.

Table 102 — Endurance test circuit values

Intended load Current Voltage Power factor
AC general use RATED RATED 0,75 to 0,80
DIC general use RATED RATED -
AC resistance RATED RATED 1,0
DIC resistance RATED RATED -
AC pilot duty @ RATED RATED <0,35
DIC pilot duty @ RATED RATED. -
NOTE 1 Source IEC 60947-5-1.

Z

OTE 2 Pilot duty = RATING assigned to a relay or switch that controls the coil of another relay or switch.

O

The test circuit is identical to the overload testceircuit except that the voltage is the RATED voltage.

Canformity, pass/fail, is determined by test completion without electrical/mechani¢al
breakdown of the equipment and:an additional dielectric voltage test.

5| Marking and documentation
This clause of Part(1)is applicable, except as follows.

5.1.5.2 TERMINALS

Modification:

Replace item a) as follows:

a) FUNCTIONAL EARTH TERMINALS (i.e. used for non-safety purposes such as interference
immunity improvement) shall be marked with one of the following symbols:

AT_\ IEC 60417-5018 (2002-10) or

= symbol 5 of Part 1, IEC 60417-5017 (2006-08).

Where a TERMINAL serves both as the PROTECTIVE CONDUCTOR TERMINAL and as a
FUNCTIONAL EARTH TERMINAL, symbol 6 and other requirements for PROTECTIVE CONDUCTOR
TERMINAL shall be applied. Where a TERMINAL serves both as an earth (bonding) TERMINAL
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and FUNCTIONAL EARTH TERMINAL, symbol 5 and other requirements for earth TERMINALS

shall be applied.

5.1.8 FIELD WIRING TERMINAL boxes

Addition after first paragraph:

A FIELD WIRING TERMINAL need not be marked to indicate the temperature RATING if it is

int

ended for the connection of a control circuit conductor only.

A
15

5.4

Ad

Fa
dog

w
ing
lo¢

control circuit is any circuit that does not carry MAINS power and is generally limited
A.

1.1 General
dition:

r equipment intended to be installed by SERVICE PERSONNEL or {raihed installers,
cumentation may be provided by electronic media.

here the documentation is provided by electronic media, this may be accomplished
luding the symbol No. 14 of Table 1 (ISO 7000-0434B: 2004-01), on the product, and t
ation of the documentation, e.g. URL, QRcode, on the-product, packaging or print

information with the product.

5.4
Ad
h)

NQ

M

Ré
d)
5.4
M

1.3 Equipment installation
dition:

OPEN EQUIPMENT: If the control equipment is classified as OPEN EQUIPMENT
documentation shall specify the ENELOSURE that has to be provided by the user, e
mechanical rigidity, IP RATING;

TE See also 7.1.101 and 8.1.101.

bdification:

place item d)1) as follows:

1) supply and FIELD WIRING requirements, e.g. insulation, temperature RATING;
i.4 Equipment operation

bdificationy

details of methods of reducing the RISKS of burns from surfaces permitted to exceed t

temperature limits of 10.1, Table 19.

by
he
ed

its

6

Protection against electric shock

This clause of Part 1 is applicable, except as follows.

6.1.2 Exceptions

Replacement:

If it is not feasible for operating reasons to prevent the following parts being both ACCESSIBLE
and HAZARDOUS LIVE, they are permitted to be ACCESSIBLE to SERVICE PERSONNEL during
NORMAL USE while they are HAZARDOUS LIVE:
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For example:

a)
b)

parts of lamps and lamp sockets after lamp removal:

parts intended to be replaced by SERVICE PERSONNEL (for example, batteries) and which
may be HAZARDOUS LIVE during the replacement or other SERVICE PERSONNEL action, but
only if they are ACCESSIBLE only by means of a TooL and have a warning marking (see

5.2):

If any of the parts in examples a) and b) receive a charge from an internal capacitor, they

sh

all not be HAZARDOUS LIVE 10 s after interruption of the supply.

If
of

6.]
Th

6.]
Th

6.]
Th

6.]
Ad

Fi
SU

Ad

b charge is received from an internal capacitor, conformity is checked by the measuremer
6.3 to establish that the levels of 6.3.1 c) are not exceeded.

P.1 General

is subclause of Part 1 is applicable to ENCLOSED EQUIPMENT.

.2 Examination

is subclause of Part 1 is applicable to ENCLOSED EQUIPMENT.

P.3 Openings above parts that are HAZARDOUS LIVE

is subclause of Part 1 is applicable to ENCLOSED EQUIPMENT.

P.4 Openings for pre-set controls

dition:

st paragraph: This subclause of Part 1 is applicable to ENCLOSED EQUIPMENT. This

bclause applies to SERVICE PERSONNEL only.

d the following subclauses:
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6.2.101 Accessibility of TERMINALS and ports

Ar Peripherals |

tly / . . .
non_péﬁfnrg‘,,i",,‘i,’; ?;,sta“ed) c |4 Interface/port digital and analogue input signals

Al |= Remote 108 7 | < 1/0 power interface/port

» Interface/port digital and analogue output signals
| d /0 power interface/port

(3 (@)

Ao

Local extension rack
£ Cy

| > Communication interface/port with third- partyl

C
mo'gz.“;(5> i | € devices (e.g. computers, printers)\

|
Processing d Equipment power interface/port
unit(s) Output _DI |
and module(s) I
memory > Auxiliary power output interface/port

I used to power sensors and actuators
Communicati E

ons modules}
(optional) _I

lo Ix L In

» Protective earth terndinal/port

Power supply

|_ Auxiliary power

supply (optional)

» Functional earth terminal/port

|=

MHe .

4 Open communication interface/port,
P also open to third-party devices

ol L Lk

LT
F L b Lk

03]

Ig;_l_c%j 1= Jo

d nternal commun'cation interface/port
for peripherals |

|
| - -
Limit of the scope of this standard P Interfaced devices and signals
s EC
Kely
Al| Communieation interface/port for local extension rack
Ar| Communication interface/port for remote 1/0 station, control network, fieldbus
Be| Open com_munication interface/port, also open to third-party devices; e.g. PADT, personal computer used [for
pfogramming
Bi —Imtermatcommunication tmterface/port for peripherals
C Interface/port for digital and analogue input signals
D Interface/port for digital and analogue output signals
E Serial or parallel communication interfaces/ports for data communication with third-party devices; e.g.
computers, printers
F Equipment power interface/port.
G PROTECTIVE EARTH TERMINAL/port
H FUNCTIONAL EARTH TERMINAL/port
J 1/0 power interface/port
K Auxiliary power output interface/port used to power sensors and actuators

Figure 101 — Typical interface/port diagram of control equipment
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Table 103 defines whether ports of control equipment are OPERATOR ACCESSIBLE, and thus
require protection against electric shock. Other than for Ports Ar, Be and E, protection can be
achieved by making the HAZARDOUS LIVE parts within the port not ACCESSIBLE.

Table 103 — OPERATOR ACCESSIBLE ports for open and ENCLOSED EQUIPMENT

OPERATOR ACCESSIBLE®

Port OPEN EQUIPMENT ENCLOSED
EQUIPMENT
A orfraRieatierrterfaceltporifortocal-extensienrasck N ¥es
Ar communication interface/port for remote 10 station, control network, Yes Yes
fieldbus @
Bé open communication interface/port, also open to third-party devices; |Yes Yes
e.g. PADT, personal computer used for programming @
B internal communication interface/port for peripherals No N6t applicable P
interface/port for digital and analogue input signals No Yes
D| interface/port for digital and analogue output signals No Yes
E| serial or parallel communication interfaces/ports for data Yes Yes
communication with third-party devices; e.g. computers and printers 2
F| equipment power interface/port NO Yes
G| PROTECTIVE EARTH TERMINAL/port No Yes
H| FUNCTIONAL EARTH TERMINAL/port No Yes
J I/O power interface/port No Yes
K| auxiliary power output interface/port used to power sensors’and No Yes
actuators
a8 Ports Ar, Be and E contain circuits which may be cennected to other equipment and shall be considered
ACCESSIBLE.

Port Bi is an internal communication port and thus never leaves the ENCLOSED EQUIPMENT, by definition.

¢ | Under special circumstances, some ports;of'either OPEN or ENCLOSED EQUIPMENT may or may not be
considered OPERATOR ACCESSIBLE.

OHERATOR ACCESSIBLE partsiand the ports, as defined in Table 103 as OPERATOR ACCESSIBLH =
Ygs shall be prevented“-from becoming HAZARDOUS LIVE under normal and single-faplt
conditions.

Canformity is checked by inspection and in case of doubt by measurement and test accordipng
tol6.2.

6.2.102 . Control equipment

6.2.102.1 ACCESSIBLE parts

ACCESSIBLE parts of control equipment shall not be, or in the case of a single fault, become
HAZARDOUS LIVE. Although these requirements are principally directed at ENCLOSED EQUIPMENT,
these requirements also apply TO OPEN EQUIPMENT. When applied to OPEN EQUIPMENT, the
control equipment shall be considered to be installed, according to the manufacturer’s
instructions. Also see 5.4.3 and Annex AA.

If SERVICE PERSONNEL are required to make adjustments, etc., during e.g. commissioning of
OPEN EQUIPMENT, then protection from HAZARDS in the area near the adjustment shall be
provided to prevent contact. If the HAZARD is not indicated by a warning label (see 5.2) then
other protective means e.g. ENCLOSURE or PROTECTIVE BARRIER is required.

Conformity is checked by inspection and examination according to 6.2.2.
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6.2.102.2 SELV/PELV circuits

17

SELV/PELV circuits do not require additional evaluation for RISK against electrical shock,
provided that those circuits are in dry locations.

6.5.2.1 General

Addition:

NOTE 101 PROTECTIVE CONDUCTOR TERMINALS and earth contacts are not connected directly to the neutral

TE
ca

6.
M

Add the following second paragraph:

If

current shall be twice the RATING of the control equipment overcurrent protection means (e

fu

equipment either or specified in the manual.

Add the following subclauses:

6.
6.

Equipment classes are described to designate the means by which electric shock protection
maintained in NORMAL CONDITION and single-fault conditions of the installed equipment.

NQTE Derived from IEC 61140:2001, Clause 7.

6.

Equipment in which protection against electric shock is achieved using BASIC INSULATION. A
additionally a means of connecting the conductive parts, which are otherwise capable
asjsuming HAZARDOUS\LIVE voltages if the BASIC INSULATION fails, to the protective ea
conductor.

NQTE Class | equipment can have parts with DOUBLE INSULATION or REINFORCED INSULATION or parts operating
safety extra-low/voltage.

If

shiall’be“part of the cord set.

RVNACT—withi—the—eguipment—Thisdoes motprevent—thecommectiomof appropriatety RATED devices (SUTHT]

acitors or surge suppression devices) between the PROTECTIVE EARTH TERMINAL and neutral.
b.2.6 Transformer PROTECTIVE BONDING screen

bdification:

the control equipment has no overcurrent protection means for the”’winding then the te

5e, circuit breaker). This overcurrent protection means may be “integrated into the cont

b.2.101 Classes of equipment or equipment classes

5.2.101.1 General

5.2.101.2 Class | equipment

a flexible cord is utilized, it shall include a provision for a protective earth conductor th

as

st

g.
rol

S

nd
of
th

at

at

ACCESSIBLE conductive parts of equipment, which may become HAZARDOUS LIVE in the event of
a single fault, shall be connected to the protective circuit of the equipment. Conductive parts,
such as screws, rivets and nameplates, which otherwise could become HAZARDOUS LIVE under
single-fault conditions, shall be protected by other means such as double/REINFORCED
INSULATION so that they do not become HAZARDOUS LIVE.

When a part of the equipment is removed from the ENCLOSURE, for normal maintenance, for
example, the protective circuits serving other parts of the equipment shall not be interrupted.

Pr

otective earth requirements are specified in 6.5.2.102 or 6.5.2.103.
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6.5.2.101.3 Class Il equipment

Equipment in which protection against electric shock does not rely on BASIC INSULATION only,
but also on the provision of additional safety precautions, such as DOUBLE INSULATION or
REINFORCED INSULATION. There is no provision for protective earth or reliance upon installation
conditions.

A PROTECTIVE IMPEDANCE may be used in lieu of DOUBLE INSULATION.

A means for maintaining the continuity of circuits is acceptable (i.e. grounded internal
components or conductive surfaces) provided that these circuits are double insulated from, the
AQCESSIBLE circuits of the equipment.

Cgnnection to the earth TERMINALS for functional purposes is acceptable\ (such s
ragdiofrequency interference suppression) provided the DOUBLE INSULATION system is sill
prpvided for protective purposes.

Equipment may be of one of the following types:

a)| insulation-encased by a durable and substantially continuous™ENCLOSURE of insulating
material which envelops all conductive parts. Small parts, sueh as nameplates, screys
and rivets are exempted if they are isolated from HAZARDOUS LIVE parts by insulation |at
least equivalent to REINFORCED INSULATION;

b)| metal-encased by a substantially continuous metal” ENCLOSURE, in which DOUBLE
INSULATION is used throughout, except for those parts where REINFORCED INSULATION]|is
used;

c)| combination of a) and b).

NQTE 1 Insulation-encasement can form a part of‘the whole of the SUPPLEMENTARY INSULATION or of the
RE[NFORCED INSULATION.

NQTE 2 Utilization of DOUBLE INSULATION and/or REINFORCED INSULATION throughout, with a PROTECTIVE EARTH
TERMINAL or contact, is deemed to be of classb.construction.

NQTE 3 This equipment may have parts~operating at safety extra-low voltage.
6.5.2.101.4 Class lll equipment

Equipment in which protection against electric shock is provided by circuits supplied by safety
extra-low voltage (SELV/PELV). And additionally, the voltages generated by or within the
equipment do not exgeed the limits for SELV/PELV.

Cgnnection te-'the earth TERMINALS for functional purposes is acceptable (such s
ragdiofrequency interference suppression).

Wiring\for SELV/PELV circuits shall be either segregated from the wiring for circuits otHer
than SELV/PELV, or the insulation of all conductors shall be RATED for the higher voltage.
Alternatively, earthed screening or additional insulation shall be arranged around the wiring
for SELV/PELYV circuits or around the wiring of other circuits, based on IEC 60364-4-41.

6.5.2.102 Protective earth requirements for ENCLOSED EQUIPMENT

The ACCESSIBLE parts of Class | equipment (e.g, chassis, frame and fixed metal parts of metal
ENCLOSURES) other than those which cannot become HAzZARDOUS LIVE shall be electrically
interconnected and connected to a PROTECTIVE EARTH TERMINAL.

This requirement can be met by structural parts providing adequate electrical continuity. This
applies whether the equipment is used on its own or incorporated in an assembly.
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17

Cords or cables that supply power to Class | equipment PORTABLE EQUIPMENT peripherals shall

be

provided with a protective earth conductor.

ACCESSIBLE isolated conductive parts are considered not to constitute a danger if they are so
located as to exclude any contact with live parts and withstand the dielectric test voltage of
Table 5 for REINFORCED INSULATION, corresponding to the highest RATED operational voltage of
the unit.

Class Il equipment may have an internal functional earth bonding conductor but shall not be

pr

vided with 8 PROTECTIVE EARTH TERMINAL or a protective earth conductor in the equipm

nt

oo

If
fol

Sp

6.
ol:

that the provision-for connection to an external protective conductor may be replaced by

mg

6.
M

wer input cord.

the equipment is provided with a PROTECTIVE EARTH TERMINAL (Class | equipment), t
lowing requirements also apply in addition to the previous general "“connecti
ecifications.

The PROTECTIVE EARTH TERMINAL shall be readily ACCESSIBLE and ,s0)placed that t
connection of the equipment to the protective earth conductor is~maintained when t
cover or any removable part is removed.

Products which are intended for MAINS cord connected Cuse (such as equipme
peripherals) shall be provided with a PROTECTIVE EARTH TERMINAL integral to the plug c
or socket (if removable cord set).

The PROTECTIVE EARTH TERMINAL shall be of screw, stud or pressure type and shall
made of a suitable corrosion resistant material.

The clamping means of PROTECTIVE EARTH TERMINALS shall be adequately locked agair

PROTECTIVE EARTH TERMINALS and earth, contacts shall not be connected direct to t
neutral TERMINAL within the equipment:” This does not prevent the connection
appropriately RATED devices (such asccapacitors or surge suppression devices) betwe
the PROTECTIVE EARTH TERMINAL and\neutral.

The PROTECTIVE EARTH TERMINALYand subsequent protective equipment internal to t
equipment shall comply with the requirements in 6.5.2.4 or 6.5.2.5.

The PROTECTIVE EARTH TERMINAL shall have no other function.
b.2.103 Protective earth requirements for OPEN EQUIPMENT

EN EQUIPMENT shallicomply with the requirements of 6.5.2.4 or 6.5.2.5 with the excepti

pans for bonding-to the ENCLOSURE ACCESSIBLE to the OPERATOR.

5.1 General

bdification:

accidental loosening, and it shall not be possibléto loosen them without the aid of a TOOL.

he
he

nt
Ap

be

st

he
of
en

Replace NOTE 2 as follows:

NOTE 2 For cord connected MAINS supply, see 6.10.

6.6.2 TERMINALS for EXTERNAL CIRCUITS

Modification:

Add at beginning of the subclause:

All parts of TERMINALS that maintain contact and carry current shall be of metal of adequate
mechanical strength.
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The mechanical design of the interfaces shall allow that no individual conductor is subjected
to bending of a radius of curvature less than six times its diameter after removal of the
covering elements (armour, sheaths, fillers).

Co

CL

nformity is checked by inspection.

EARANCES between TERMINALS and TERMINAL to earthed parts are given in 6.7.101.

6.6.3 Circuits with TERMINALS which are HAZARDOUS LIVE

Re

Th

Fa
EQ

Cd

6.7.1.1 General

Modification:

Ad

Insulation requirements between separate circuits” and between circuits and ACCESSIB
conductive parts are specified in Figure 102.

placement:

is subclause applies to both TERMINALS and ports (see Table 103).

r ENCLOSED EQUIPMENT no ACCESSIBLE conductive parts may be HAZARDOUS LWE. For OPEN

UIPMENT protection for those TERMINALS and ports defined in Table 103 shall*be provided.

nformity is checked by inspection.

d after the first paragraph:
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Mains circuit #1 B1 Mains circuit #2
B1
HAZARDOUS VOLTAGE HAZARDOUS VOLTAGE

SECONDARY CIRCUIT #1 A B2 ) | SECONDARY CIRCUIT #2

Operating at less than or equal to Operating at less than or equal to
mains vaoltage Blor 521 mains voltage
HAZARDOUS VOLTAGE B2 HAZARDCUS VOLTAGE
SECCONDARY CIRCUIT #1 Ao PN N N B2 SECONDARY CIRCUIT #2
Operating at greater than mains Cparating at greater than mains
vaoltage valtage
f1 5 B2
Unaccessible ELV CIRCUIT PPN Ao A A A B2 ]| Unaccessible ELV CIRGUIT
#1 #2
R1 R2 R2 R2
Ackessible SELV CIRCUIT #1 | T T el BS— AccessibleSELY CIRCUIT j#2
R1 R2 R2 R2 B3
Acessible PELV CIRCUIT #1 LA ] 'V NI v NV B3_(accessible PELY GIRCUITf#2
Abcessible conductive parts R1 R2 R2 R2 F F Accessible conductive parfs
#1 | | | F || #2
(unearthed) ‘ (unearthed)
Edthed conductive parts and B1 B2 i B2 : F ¢ [ [Earthed conauctve parts sha
atcessible earthed parts | | | | accessible earthed parfs
of PELV circuit #1 of PELV circuit #2

EC

B1| Basic level of protection shall meet the requirements of 6.4¢Creepage, CLEARANCES, and solid insulation shall
meet the requirements of 6.7.2.

B2| Basic level of protection shall meet the requirements, of6.4. Creepage, CLEARANCES, and solid insulation shall
meet the requirements of 6.7.3.

B3| Basic level of protection shall meet the requirements of 6.4. Creepage, CLEARANCES, and solid insulation shall
meet the requirements of 6.7.3. May be waivediiffault testing per 4.4 demonstrates no HAZARD occurs.

R1[ Double/reinforced level of protection shallimeet the requirements of 6.5. Creepage, CLEARANCES, and sglid
insulation shall meet the requirements.o0f6.7.2.
R2[ Double/reinforced level of protection Shall meet the requirements of 6.5. Creepage, CLEARANCES, and sglid

insulation shall meet the requirements of 6.7.3.

F Functional insulation. No specific level specified.

Eafthed conductive parts — Shall meet the requirements of 6.5.2.4 or 6.5.2.5.

Itens circled in red, on right\side, may only apply to spread of fire considerations, Clause 9.

1 The greater of B1{orn B2 insulation, depending on the higher of the WORKING VOLTAGES of the MAINS gnd
secondary circuitsk

Figure 102 — Requirements for insulation between separate circuits
and between circuits and ACCESSIBLE conductive parts

Addatthe end of the subclause:

Between 1) ACCESSIBLE SELV circuits, 2) ACCESSIBLE PELV circuits or 3) ungrounded conductive
ACCESSIBLE parts and HAZARDOUS LIVE parts, there shall be two levels of protection: e.g. a)
DOUBLE INSULATION, b) REINFORCED INSULATION, C) BASIC INSULATION + PROTECTIVE BONDING.

6.7.1.2 CLEARANCES

Addition:

Linear interpolation is permitted between the nearest two points in Table 3. The calculated
minimum CLEARANCE using this multiplication factor shall be rounded up to the next higher
0,1 mm increment.
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6.7.1.5 Requirements for insulation according to type of circuit

Replacement:

Requirements for insulation between separate circuits and between circuits and ACCESSIBLE
conductive parts are specified as follows:

a)
b)

in Figure 102;

in IEC 61010-1:2010, Clause K.3 for circuits that have one or more of the following

characteristics:

c)

d)

Re

NG
su

Ad

6.

N¢

ingex greater than, or equal\o, 175.

6.

M

Fao

1) the maximum possible TRANSIENT OVERVOLTAGE is limited by the supply souree
within the equipment to a known level below the level assumed for the MAINS CIRCWIT

or

2) the maximum possible TRANSIENT OVERVOLTAGE is above the level assumied for the

MAINS CIRCUIT;

3) the WORKING VOLTAGE is the sum of voltages from more than one circuit,”or is a mixgd

voltage;

4) the WORKING VOLTAGE includes a recurring peak voltage that may include a period

non-sinusoidal waveform or a non-periodic waveform that occurs with some regularity
5) the WORKING VOLTAGE has a frequency above 30 kHz;

in IEC 61010-1:2010, Clause K.1 for MAINS CIRCUITs of OVERVOLTAGE CATEGORY lll or IV
for OVERVOLTAGE CATEGORY Il over 300 V;

in IEC 61010-1:2010, Clause K.2 for secondary circuits separated from the circuits in
only by means of a transformer.

quirements for insulation of measuring circuits<are’specified in IEC 61010-2-030.

TE See IEC 61010-1:2010, Clause K.3 for requirements for switching circuits such as a switching poV
ply.

d the following subclauses:

.1.101 Non-metallic material, supporting HAZARDOUS LIVE parts

n-metallic material supporting HAZARDOUS LIVE parts shall have a comparative tracki

.2 Insulation for-MAINS CIRCUITS of OVERVOLTAGE CATEGORY Il with a nominal supp
voltage up to 300 V

bdification;

r MAINS' CIRCUITs above 300 V, see Annex K. For Tables K.2, K.3 and K.4, line

in1erpolation of creepage is allowed, but creepage can never be below CLEARANCE.

Cc

or

c)

ver

ar

6.7.2.1 CLEARANCES and CREEPAGE DISTANCES

Modification:

Replace Table 4 by the following:
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Table 4 — CLEARANCE and CREEPAGE DISTANCES for MAINS CIRCUITs of
OVERVOLTAGE CATEGORY Il up to 300 V

Value;_for CLEARANCE Values for CREEPAGE DISTANCES P
istances
Voltage |POLLUT-(POLLUT-|POLLUT-
line-to-| ION ION ION POLLUTION
neutral | becree | bEGReE | bEGREE DEGREE 1 POLLUTION DEGREE 2 POLLUTION DEGREE 3
AC 1 2 3
r.m.s.
PWB MG I 1l PWB
\/ C MG 1 |||’ 'l MG MG 1 MGU | MG MG MG | MGl
mm mm mm 11, 1 LiLIla
mm mm mm mm mm mm mm mm mm
£ 50 0,04 0,22 0,8 0,04 0,18 0,04 0,6 0,85 1,2 1,5 197 1,9
<4100 0,1 0,22 0,8 0,1 0,25 0,16 0,71 1,0 1,4 1,8 2,0 2,2
4150 0,5 0,5 0,8 0,5 0,5 0,5 0,8 1,1 1,6 2,0 2,2 2,5
<300 1,5 1,5 1,5 1,5 1,5 1,5 1,5 2,1 3 3/8 4,2 4,7

@ | For printed wiring board, the values for POLLUTION DEGREE 1 apply.
Linear interpolation of creepage is allowed. But creepage can never be below GLEARANCE.
¢ | DC or AC peak values are V2 x AC r.m.s. values shown.

d | Interpolation for CLEARANCES is not permitted.

NOQTE 1

NQTE 2

NOTE 3

NOQTE 4

NOTE 5

NQTE 6

NQTE 7

NQTE 8

NOQTE 9

Table derived from IEC 60664-1.

MG | = Material group I, CTI > 600.

MG Il = Material group Il, 600 > CTI > 400.

MG llla = Material group llla, 400 > CTI > 175

MG IlIb = Material group Illb, 175 > CTI*3+00.

MG IIl = MG llla and MG lllb.

PWB = Printed wiring board.

Creepages in this table.h@ye already increased so they are not below the CLEARANCE distance.

For printed wiring boards, 0,04 mm is the minimum CREEPAGE DISTANCE.

Add after the caenfermity statement:
Since conformity is checked by inspection and measurement, dielectric test is not required.

Add<after the last conformity statement:

NOTE 101 See Annex FF for examples of CLEARANCE and CREEPAGE measurement special cases.

6.7.2.2.

1 General

Add the following first line:

If MAINS or secondary voltage is greater than 300 V, use Annex K.

Replace Table 5:
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Table 5 — Test voltages for solid insulation between MAINS and between

MAINS and secondary circuits OVERVOLTAGE CATEGORY Il up to 300 V d

Voltage line-to-

For BASIC INSULATION and SUPPLEMENTARY
INSULATION

For REINFORCED INSULATION

Ar(':e:-tr:fls. Test voltages, V Test voltages, V
v a AC DC AC DC
5s 1 min 5s 1 min 5s 1 min 5s 1 min
<50° 1250 300 1750 420 2 500 600 3 500 850
<100 ¢ 1300 350 1 800 500 2 600 700 3600 990
<150 1350 400 1900 570 2700 800 3 800 1.100
< 300 1500 550 2100 780 3 000 1100 4 200 1600

NIOTE Table derived from IEC 60664-1.

] For DC products this range ends at 60 V.

¢] For DC products this range begins at 60 V.

4] No test is needed for SELV/PELV circuits/units.

al DC or AC peak values are V2 x AC r.m.s. values shown.

Reéplace the second paragraph on conformity:

Canformity is checked by inspection, and by the“AC test of 6.8.3.1, or the DC test of 6.8.3
usling the applicable voltage from Table 5. Both:the 1 min and 5 s test shall be performed of
single test which is the worst case combinationof the 1 min and 5 s tests.

NQTE

3 KV and 1 min is sufficient.

.7.3.1

6
Maodification:

General

Add at end of paragraph:

Far MAINS CIRCUITS jabove 300 V, see Annex K.

6.7.3.2 CLEARANCES

Modifieation:

101 For example, if a 1 min test with 1,1\kV" and a 5 s test with 3 kV are required, instead a single test Wi

21

h
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Table 6 — CLEARANCES and test voltages for secondary circuits derived from MAINS
CIRCUITS of OVERVOLTAGE CATEGORY Il up to 300 V

MAINS voltage, OVERVOLTAGE CATEGORY Il
<100 VAC r.m.s.” <150 VAC r.m.s.® <300 VAC r.m.s."”
RATED impulse voltage RATED impulse voltage RATED impulse voltage
500 V 800 V 1500V

Secondary WORKING CLEARANCE Test CLEARANCE Test CLEARANCE Test

VOLTAGE voltage voltage voltage
VACTMS. ® mm VACTM.S. m VACTM.S. mm VACT M §.

10 0,04 440 0,10 500 0,47 770

12,5 0,04 440 0,10 500 0,47 770

16 0,04 440 0,10 500 0,50 840

33 0,05 455 0,11 510 0,52 850

50 0,05 455 0,12 520 0458 860

100 0,07 476 0,13 540 0,61 900

150 0,10 507 0,16 580 0,69 940
300 0,24 641 0,39 770 0,94 1040
600 0,79 980 1,01 1070 1,61 1450
1000 1,66 1500 1,92 1630 2,52 1970
1250 2,23 1700 2,50 1960 3,16 2 280
1600 3,08 2 200 3,89 2 390 4,11 2730
2 000 4,17 2750 4,49 2 890 5,30 3230
2 500 5,64 3300 6,02 3520 6,91 3850
3 200 7,98 4 000 8,37 4 390 9,16 4 660
4 000 10,6 4,900 10,9 5320 11,6 5610
5000 13,7 6 000 14,0 6 590 14,9 6 960
6 300 17,8 8 000 18,2 8 270 19,1 8 620
8 000 28,5 10 000 23,9 10 400 24,7 10 700
10 000 30,3 12 500 30,7 12 900 31,6 13 300
12 500 39,1 15 800 39,6 16 100 40,5 16 400
16 000 52,0 20 000 52,5 20 400 53,5 20 700
20 000 67,4 25 000 67,9 25 300 68,9 25 600
25000 87,4 31 300 87,9 31600 89,0 32 000
327000 117 40 400 117 40 400 118 40 700
40 000 151 50 300 151 50 300 153 50 800
56-6660 196 62-8660 196 62-866 198 63-466
63 000 258 79 400 258 79 400 260 80 000

a

b

Linear interpolation allowed.

DC or AC peak values are V2 x AC r.m.s. values shown.

6.7.3.3 CREEPAGE DISTANCES

Modification:

Replace the first column heading of Table 7 of Part 1:
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Secondary WORKING VOLTAGE AC. r.m.s V.

Add the following subclause:

6.7.101 Insulation for FIELD WIRING TERMINALS of OVERVOLTAGE CATEGORY Il with

nominal voltage up to 1 000 V

a

Minimum CLEARANCES at FIELD-WIRING TERMINALS from TERMINAL to TERMINAL and from
TERMINAL to conductive ENCLOSURE shall comply with the requirements of Table 104.

Minimum CREEPAGE DISTANCES for FIELD WIRING TERMINALS shall be in accordance. wjth
Tgble 104.
Table 104 — Minimum CREEPAGE and CLEARANCE in air of OVERVOLTAGE
CATEGORY Il up to 1 000 V at FIELD-WIRING TERMINALSY ©
Termination CLEARANCE Termination CREEPAGE
mm mm
WORKING
VOLTAGE To waIIs. of
AC V r.m.s. o metallic o
General use Limited ENCLOSURES General use Limited
Ve RATINGS & P which RATINGS & P
may be
deflected
<50 1,6 1,6 12 1,6 1,6
<150 3,2 1,6 12 3,2 1,6
<300 3,2 1,6 12 3,2 1,6
<600 6,4 4,8 12 6,4 4,8
<1000 14 - 14 21,6 -
NOTE Table derived from UL 508, UL 1059¢and IEC 61131-2:2007.
2] Applicable to control equipment hating ratings not more than 15 A at <150 V, 10 A at 151 V - 300 V,or 5 A
at 301 V - 600 V.
bl Applicable to control equipmént which control more than one load, provided that the total load connected at
one time does not exceed'30 A at <150V, 20 Aat 151 V -300 V, or 10 A at 301 V — 600 V.
¢| DC or AC peak values'are V2 x AC r.m.s. values shown.
4] For OVERVOLTAGE €ATEGORY lIl and IV, Annex K shall be applied.
€| For FIELD WIRING TERMINALS (and connectors) with mixed voltages (e.g. SELV 24 V and 230 V) the larggr
CLEARANCEvyahd CREEPAGE DISTANCES, for the higher WORKING VOLTAGE between the two, of Table 104 ¢r
6.7.2 shall<be utilized.

Cd

niormity is checked by inspection and measurement.

6.10 Connection to the MAINS supply source and connections between parts of

Th

equipment

is subclause of Part 1 is only applicable to cord connected MAINS supply.

6.11 Disconnection from supply source

Th

NOTE 101

is subclause of Part 1 is not applicable.

installation and use of control equipment.

This subclause of Part 1 is not used for this standard. Local practices and codes govern the aspect of
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7 Protection against mechanical HAZARDS
This clause of Part 1 is applicable, except as follows.
Add the following subclause:

7.1.101 OPEN and PANEL MOUNTED EQUIPMENT

OPEN EQUIPMENT is intended to be installed within an ENCLOSURE which protects the OPERAT

C" AAARD H eHg—hReerahn a RB FA S B SHP 28 A San

as| OPEN EQUIPMENT for the portion that is inside the ENCLOSURE, however, the portion ef\the

tential HAZARDS and shall be evaluated to Clause 7.

Enclosure, withregard
to mechanical hazards

HMIiscreen area is outside
the enclosure and as such
shall meet requirements of
enclosed equipment, with
regard to mechanical

The bulk of the HMI circuitry hazards.

is inside the enclosure and
as such shall meet, at least,
requirements of open
equipment, with regard to
mechanical hazards.

Figure 103.— Mechanical HAZARDS, with regard
to PANEL MOUNTED EQUIPMENT

7.2 Sharp edges
Addition :

NQTE 101 Consideration may be given to parts or areas uniquely ACCESSIBLE to SERVICE PERSONNEL.
7.3.3 RIsK'assessment for mechanical HAZARDS to body parts

Modification:

IEC

ERATOR shall be considered to form part of an ENCLOSURE providing protection “against

Add after first paragraph but before conformity statement:

If a control equipment has only cooling fans as moving parts, then only a check

accessibility is needed.

7.3.4 Limitation of force and pressure

This subclause of Part 1 is not applicable.

7.3.5 Gap limitations between moving parts

This subclause of Part 1 is not applicable.

for
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7.7 Expelled parts

This subclause of Part 1 is not applicable.

8 Resistance to mechanical stresses

This clause of Part 1 is applicable, except as follows.

8.1 General

Modification:

Reé¢place the second paragraph and its listed points with the following:
THe normal energy protection level is 6,8 £5 % J.

Add the following subclauses:

8.1.101 OPEN EQUIPMENT

OFEN EQUIPMENT is intended to be installed within another~ENCLOSURE which supplies the
safety aspects protecting the OPERATOR from HAZARDS.

8.1.102 PANEL MOUNTED EQUIPMENT
PANEL MOUNTED EQUIPMENT may be considered as(OPEN EQUIPMENT for the portion that is inside
th¢ ENCLOSURE, however, the portion of the. control equipment that is not inside the
ENCLOSURE and is otherwise ACCESSIBLE to an‘OPERATOR shall be considered to form part|of

an| ENCLOSURE providing protection against potential HAZARDS and shall be evaluated [to
Clause 8.

8.2.2 Impact test

Maodification:
Replace the fifth paragraph’ with the following:

Edch test point is( subjected to one impact by a smooth steel sphere with a diameter |of
approximately 50.mm.

Reéplace thehinth paragraph (above Figure 10) with the following:

THe diménsion X and mass are determined by the following equation: J =X xm x g

J = 6,8 Joules + 5%
g =10 m/s®

NOTE 1 Values of the dimension X and mass are approximately 1,3 m and 0,5 kg using this formula.
NOTE 2 Test formula, units, etc. derived from pendulum test method of IEC 60068-2-75.

8.3 Drop test

Addition:

This subclause is applicable for ENCLOSED EQUIPMENT, not for OPEN EQUIPMENT.
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9 Protection against the spread of fire
This clause of Part 1 is applicable, except as follows.

9.2 Eliminating or reducing the sources of ignition within the equipment

Modification:

Add to item a) 1):

NQTE Insulation within an energy limited circuit is considered to be functional insulation. \/A
Add to item a) 2), at end of paragraph before conformity statement: ,\Q~
Q’\
Sqe also Figure 102. )
Q™
9.3.2 Constructional requirements ‘],
V
Mbdification: Q
N
NO
Add at the beginning of the subclause: Q)

FQgr OPEN EQUIPMENT, items a) and b) apply.
FQr ENCLOSED EQUIPMENT, a), b) and c) apply. O<<

If |the portion of PANEL MOUNTED EQUIPMENT\\ee Figure 104, that forms a part of the
ENCLOSURE in which it is mounted is non-metallic material, it shall have a flame spread RATING
of |V-1 or better or conformity is tested b;(\{@)glow wire test described below.

NQTE Example a panel mounted HMI devip@ﬁending through the wall of a cabinet.

Q\

Enclosure, with regard N
to spread of fire \C)

HMI screen area is outsidg
the enclosure and as such
shall meet requirements of
enclosed equipment, with
regard to spread of fire.

spread of fire.

IEC

Figure 104 — Spread of fire HAZARDS, with regard to PANEL MOUNTED EQUIPMENT

Non-metallic materials that are not baffles (see IEC 61010-1:2010, Figure 12), flame barriers
and do not form a part of the ENCLOSURE require no flame spread RATING.

Add under a) at the end of the conformity statement:
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or optionally by a glow-wire test at 750 °C with a 30 s application and an extinguishing time
less than, or equal to, 30 s according to IEC 60695-2-11.

Replace item c) 2) by the following text:

The ENCLOSURE and any baffle or flame barrier shall be made of metal or of non-metallic
materials having a flammability classification of V-1 or better, of IEC 60695-11-10. If
magnesium alloy is used for the ENCLOSURE or a flame barrier it shall be verified as specified
in Annex DD.

Réplace the conformity statement after item 3) with the following:

Canformity is checked by inspection. If the ENCLOSURE or flame barrier is made of magnesiym
alloy, the flammability test of requirement c) 2) is checked as specified in Annex~-DD. In other
calses of doubt, the flammability classification of requirement c) 2) is checked by performing
the vertical burning test of IEC 60695-11-10 on samples of the material used.in the relevant
parts.

10 Equipment temperature limits and resistance to heat
THis clause of Part 1 is applicable, except as follows.

10.1 Surface temperature limits for protection against burns

Modification:
Replace Table 19:

Table 19 — Surface temperature limits, under NORMAL CONDITION

ENCLOSED OPEN
Part EQUIPMENT EQUIPMENT
°C °C
1l Outer surface of ENCLOSURE orbarrier (unintentional contact)
a) metal uncoated or anadized 65 70
b) metal coated (paint, non-metallic) 80 85
c) plastics 85 85
d) glass andiceramics 80 85
e) smalléafeas (< 2 cm?) that are not likely to be touched in NORMAL USE 100 100
2| Knobs\and handles (NORMAL USE contact)
a)\metal 55 55
h) plaefine 70 Z0
c) glass and ceramics 65 70
d) non-metallic parts that in NORMAL USE are held only for short periods 70 85
(1 s-4s)
NOTE 1 NORMAL USE contact could be surfaces touched by an OPERATOR in NORMAL USE or by SERVICE
PERSONNEL.
NOTE 2 This table is based on IEC Guide 117:2010.

For equipment with ambient temperature ratings above 40C, higher temperatures are
possible. See clause 10.1 of IEC 61010-1:2010. See 5.4.4 item j).


https://iecnorm.com/api/?name=d885172430c407cf1c4e4948c3110299

10

-32 - IEC 61010-2-201:2017 © IEC 2017

.3 Other temperature measurements

Modification:

Add at the end of item a):

This does not apply to control equipment FIELD WIRING, e.g. I/O’s or to TERMINAL boxes for

co

A

ntrol equipment FIELD WIRING which do not contain power consuming parts.

ditem f):
7

FIH
sh
FIH

10.

R4

10

Eq
te
as|

NG
or

un
ing
Ar

TH

TH
Ca

et¢.

E(
EL

TH
nag
na

all be used in conjunction with the device’s RATED AMBIENT TEMPERATURE to detérmine t

LD WIRING TERMINALS’ temperature shall be monitored during the temperature test. This“dg

LD WIRING insulation temperature requirements.

4.1 General

place this subclause of Part 1 as follows:

.4.1.100 General method

uipment under test (EUT) shall be tested under referencge test conditions. The referen
5t AMBIENT TEMPERATURE shall be the same as the maxitmum RATED AMBIENT TEMPERATUF
defined in IEC 61010-1:2010, 1.4.1 c) or 1.4.2.c).

TE 1 RATED AMBIENT TEMPERATURE may be referenced in other terminology, e.g. RATED operating temperatu
Hesignation, such as Ta.

less a particular SINGLE FAULT CONDITION specifies otherwise, the manufacture
btructions concerning ventilation, cooling diquid, limits for intermittent use, etc. are followg
y cooling liquid shall be at the highest-\RATED temperature.

e EUT shall be mounted in its least-favourable position/orientation.

e EUT shall be generatinglits least favourable heat dissipation. This dissipation may
used by some combination’of load current, input voltage, input frequency, I/0 duty cyc

h

T FIELD WIRING Shall be the smallest size suitable for the maximum current RATING of
T according to_manufacturer’s instructions.

e test roemi/chamber/box (size is not a test criteria) environment surrounding the EUT sh
t be subject to air movement caused by sources not part of the EUT, ie. it shall be
tural convection environment. See Figure 105.

ta
he

bE,

re,

r's
d.

he

all

NOTE 2~ To reduce and bIOCK Torced alr movement in a test room or in a cimatic chamber around the EUT,

he

EUT can be placed in a partially or completely closed test box allowing air movement / natural convection only
caused by the EUT. Or barriers made of any suitable material could be used around the EUT, to block air
movement.
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Parametric and
temperature recording
instrument(s)

AN

EUT natural convection ambient environment,

size is not a criterion \

«— X 43

d2 X
!
X
d1

d1, d2, d3, d4, d5 = possible’ ambient air temperature
measurement points of EUT IEC

Figure 105 — General temperature test environment
mperatures are measured when steady state has been reached.

the EUT is meant to function as @&->standalone unit it shall be tested standalone, e.g.

the EUT is not meant to function as a standalone unit, e.g. I/0 module of a MODUL
UIPMENT system, then ,a\representative system shall be utilized for testing. This systd
all represent a practicalMeast favourable combination of conditions for the EUT.

TE 3 Practical least favourable combination of conditions means a realistic situation the EUT can be utiliZ
in a real world applieation, not a theoretical combination which would never be used in practice.

is practical feast favourable combination shall be, at a minimum, the items necessary
b EUT to function, e.g. power supply, communication module (TM’s in Figure 106) and EU

th ,real modules or “simulation modules” (thermally representative modules, TM’s

Fi

AR
m

ed

for
T.

e EUi=shall be surrounded, as permitted by manufacturer’s documentation, on both sides

in

plre” 106) representing the worst case thermal environment for the EUT, i.e. adding md

re

modules around the EUT does not cause further temperature increase of the EUT.
justification of the configuration for the test shall be provided in the test report.

An example configuration for testing an I/0 module EUT, of a modular system, might be:

the EUT (I/0 module),

a power supply,

communication module,

three of the same type I/0 module operating at full load to the left of the EUT,

three of the same type I/0 module operating at full load to the right of the EUT, and

adding more I/0O modules left or right does not cause the EUT’s temperature to change.

A
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For vented equipment, cooled by natural air convection, the AMBIENT TEMPERATURE is the
incoming air temperature at a point not more than 50 mm and not less than 25 mm away from
the plane of the equipment’s air flow entry point. See Figure 106. The points d1, d2 and d3, in
Figure 106, are the possible measurement points. The point with the lowest temperature

should be utilized as the AMBIENT TEMPERATURE.

Modular vented EUT, configured in test system

Standalone vented EUT
with thermal modules (TM’s)

NQTE 4 Vents are purposeful air openings intended to allow air to pass through the equipment for the purposg
ling, not incidental vents, e.g. switch shaft or communication jack openings.

co

ai
eq

Vented: air flowing through EUT Vented: air flowing through EUT,

Fqgr non-vented equipment,;cooled by natural air convection, the AMBIENT TEMPERATURE iS t

uipment, on a horizontal plane located at the vertical mid-point of the equipment. S
Figure 107. The points d2-d5 in Figure 107 are the possible measurement points. The po
with the lowest temperature should be utilized as the AMBIENT TEMPERATURE.

Dyge to mounting requirements, some of the measurement points may not be practical
utflize.

LTS 1 1)

horizontally or vertically mounted

Figure-106 — Vented equipment

temperature at a point not more than 50 mm and not less than 25 mm away from t

of

he
he
ce
int
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10

PA

In
en

ve

It
ap

Es
ow

TH

.§. ambient environment #2. Thé equipment construction techniques can be quite differe
.g. (referring to Figure 108)-_open/vented in ambient environment #1 and enclosed/ng

Standalone non-vented EUT Modular non-vented EUT, configured in test system
with thermal modules (TM’s)

Non-vented: air flowing around EUT Non-vented: air flowing around EUT,
horizontally or vertically mounted

d5 X

ds X

X 43
d2 X
4
Due to mounting requirements, some of the measurement(points,
e.g. d1, may not be practical to utilize
Figure 107 — Non-vented equipment
.4.1.101 Special method, PANEL MOUNTED EQUIPMENT

INEL MOUNTED EQUIPMENT presents some_ special considerations, see Figure 108.

this case part of the equipment (EUT,) may be in one ambient environment, e.g. ambie
vironment #1 and the rest of the-equipment (EUT,) may be in another ambient environme

nted in ambient environment #2.

should be kept in_mind, it may be necessary that these two different environments
plied simultaneosly, to ensure least favourable conditions.

n environmeént.

e ,general method described in 10.4.1.100 with regard to test conditions and lea

fa

ch part of the equipment (EUT, and EUT,) shall be evaluated separately according to |i

nt
nt,
ht,

be

st

olirable EUT configuration, orientation, etc. shall be followed.

Three special methods for testing PANEL MOUNTED EQUIPMENT are provided:

a) The equipment shall be mounted such that the two portions (EUT, and EUT,) of the EUT

b)

are subjected to their specific environments.

NOTE 1 This provides the most accurate results, but is the most difficult to create for a test.

The total EUT (EUT, + EUT,) shall be mounted in a single environment, which shall be the
higher RATED temperature of the two, and the recorded temperatures of the lower RATED
temperature EUT portion are corrected by the difference between the EUT’s maximum
RATED AMBIENT TEMPERATURE and the actual test AMBIENT TEMPERATURE.
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EXAMPLE: If EUTa‘s maximum RATED AMBIENT TEMPERATURE = 60 °C and EUTb‘s maximum RATED AMBIENT
TEMPERATURE = 50 °C, the test shall be run with a test AMBIENT TEMPERATURE = 60 °C. Temperatures taken for
EUT, would be corrected by —10 °C (50 °C - 60 °C).

NOTE 2 This method is not as accurate as a) but will yield conservative results compared to c).

The total EUT (EUT, + EUT,) shall be mounted in a single environment, which shall be the
lower RATED temperature of the two, and the recorded temperatures of the higher RATED
temperature EUT portion are corrected by the difference between the EUT’s maximum
RATED AMBIENT TEMPERATURE and the actual test AMBIENT TEMPERATURE.

EXAMPLE: If EUT,‘s maximum RATED AMBIENT TEMPERATURE = 60 °C and EUT ‘s maximum RATED AMBIENT
= - = B for
EUT, would be corrected by +10 °C (60 °C - 50 °C).

NOTE 3 This method is not as accurate as a) and will not yield conservative results compared to b).

Parametric and
temperature recording
instrument(s)

The bulk of the equipment
circuitry may be inside the
enclosure and as such is
subject to equipment
ambient environment #1

Closure, into whose

lipment is assembled — X d4

Lipment screen area is
side the enclosure and
such is subject to
lipment ambient
ironment #2

EUT ambient

environment #1
EUT ambient

environment #2

TE The red items are completely inside the gray enclosure and the

en item is installed in the wall of the gray enclosure Panel wall cc

Figure 108 — Panel mounted device extending through the wall of a cabinet

.4.1.102 Special method, large or heavy equipment

uipment too."large or too heavy can be tested at room AMBIENT TEMPERATURE, if the
corded temperatures are corrected by the difference between the EUT’'s maximum RATED
BIENT<FEMPERATURE and the actual test room AMBIENT TEMPERATURE.

W

here this method is applied, rationale shall be provided in the test report

10
Ot

a)

b)

.4.1.103 Other considerations, applying to all cases
her considerations for temperature testing:

The temperature of insulating material of windings is measured as the temperature of
winding wire and of core lamination in contact with the insulating material. It can be
determined by the resistance method or by using temperature sensors selected and
positioned so that they have a negligible effect on the temperature of the winding. The
latter method may be used if the windings are non-uniform or if it is difficult to measure
resistance.

Due to the difficulty of setup and repeat for single fault tests, these tests can be done at
room AMBIENT TEMPERATURE. The recorded temperatures shall be corrected by the
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10
Th

difference between the EUT’s maximum RATED AMBIENT TEMPERATURE and the actual test

room AMBIENT TEMPERATURE.
.4.2 Temperature measurement of heating equipment

is subclause of Part 1 is not applicable.

10.5.2 Non-metallic ENCLOSURES
Modification:
Add at the beginning of the subclause:

Th

11

Th

1

Re

If

prptection, e.g. from IEC 60529, it shall resist the ®entry of fluids and other material to t
extent specified.

Cd
trg
Vol

6.Y) and ACCESSIBLE parts shall not exceed the limits of 6.3.1. If there is any doubt, 2) shall
applied.

12

Th

13

Th

13

is subclause is applicable for ENCLOSED EQUIPMENT.

Protection against HAZARDS from fluids
is clause of Part 1 is applicable, except as follows.

.6 Specially protected equipment

placement:

he equipment is rated and marked by the manufactureras conforming to a stated degree

nformity is checked 1) by inspection or 2)by subjecting the equipment to the approprig
atment, e.g. of IEC 60529, after which the CLEARANCES and solid insulation shall pass t
tage tests of 6.8 (without humidity preeonditioning) applicable to the type of insulation (s

Protection against radiation, including laser sources, and against sonic
and ultrasonic pressure

is clause of Part Ajis applicable.

is clause of Part 1 is applicable, except as follows.

Protection'against liberated gases and substances, explosion and implosion

of
he

te
he
ce
be

N | iniuri ! sul

This subclause of Part 1 is not applicable.

13

.2.1 Components

This subclause of Part 1 is not applicable.

13

.2.2 Batteries and battery charging

Addition:

NOTE For batteries and battery packs the following standards can additionally apply: IEC 62133 (battery packs),

UL

1642 (lithium batteries), UL 2054 (rechargeable batteries).
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14 Components and subassemblies

This clause of Part 1 is applicable, except as follows.

Add the following subclauses:

14.101 Components bridging insulation

14.101.1 Capacitors

A
Cco

A
or

A
sh

In

TH
se

Cs

may be removed from the circuit for the high-voltage TYPE TEST.

NG
val

Cdq

14.101.2 Surge suppressors

It
(V

NG
su

pa
L]
L]

17

capacitor connected between two line conductors in a MAINS CIRCUIT, or between one\i
nductor and the neutral conductor shall comply with subclass X1 or X2 of IEC 60384+14.

Capacitor between the MAINS CIRCUIT and protective earth shall comply with supclass Y1,
Y4 of IEC 60384-14.

capacitor bridging DOUBLE INSULATION or REINFORCED INSULATION in the|control equipme
all comply with subclass Y1 or Y2 of IEC 60384-14.

all cases a capacitor shall be used in accordance with its RATING.

ese requirements do not apply to a capacitor connected between a hazardous volta
condary circuit and protective earth, where only BASIC INSULATION is required.

pacitors in conformity with IEC 60384-14 and appfoved by a recognized testing author

TE Removal from the circuit is allowed, when the*value of the required voltage test is higher than the ra
ue of the capacitor.

mpliance is checked by inspection.

s permitted to use any type of surge suppressor, including a voltage dependent resis
DR, also known as MOY)\in a secondary circuit.

TE 1 It is not a requirement of this standard to comply with any particular component standard for su
pressors used in secondary circuits. However, attention is drawn to the IEC 61643 series of standards,
ticular:

IEC 61643-24.(surge suppressors in telecommunications application),
IEC 61643:-311 (gas discharge tubes),

IEC 64643-321 (avalanche breakdown diodes),

IEC"61643-331 (metal oxide varistors).

nt

e

—

y

or

ge
in

If a surge suppressor is used in a MAINS CIRCUIT, it shall be a VDR and it shall comply with
IEC 61051-2.

NOTE 2 A VDR is sometimes referred to as a varistor or a metal oxide varistor (MOV). Devices such as gas
discharge tubes, carbon blocks and semiconductor devices with non-linear voltage/current characteristics are not
considered as VDRs in this standard.

Conformity is checked by inspection.

14

.102 Switching devices

This subclause is only applicable to switching devices with a RISK of fire or shock.
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Switching devices controlling outputs shall be used within their RATINGS, according to
IEC 60947-5-1, or equipment utilizing them shall be subjected to the overload and endurance
tests specified in 4.4.2.101.1 and 4.4.2.101.2, respectively. The same sample shall be
subjected first to the overload test and then the endurance test. The test specified in 6.7.2.2.1
shall immediately follow the endurance test or the overload test when conducted alone.

The endurance test need not be conducted on solid-state output devices for general or
resistive use.

15 Protection by intertocks
THis clause of Part 1 is not applicable.

16 HAZARDS resulting from application

THis clause of Part 1 is applicable.

17 RISK assessment

THis clause of Part 1 is applicable.
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Annexes

All annexes of Part 1 are applicable, except as follows:
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Annex E
(informative)

Guideline for reduction of POLLUTION DEGREES
Replacement:

The micro-environment inside the equipment is determined by the environmental conditions to
which the equipment is exposed during operation, installation, maintenance, and any
PJLLUTION generated by the equipment itself as well as by the effectiveness of applied sealipng
measures.

Equipment can be divided into environmental situations as depicted in Table E.1.

Table E.1 — Environmental situations

Environmental situation Equipment operated in ... Installation”or maintenance of
equipment in ...
A controlled environment? controlled environment
B uncontrolled environment controlled environment or

equipment is not opened during
installation or maintenance

C uncontrolled environment uncontrolled environment

a8l A controlled environment is an environment having the condijtions of IEC61010-1:2010, 1.4.1 c) and d).

NQTE The environmental situation of Table E.1 provides)a systematic classification of the environments to whjch
thg equipment is exposed and whether the equipment.may be opened for installation and maintenance purposes

Reduction of the POLLUTION DEGREE of-the micro-environment may be achieved by the
methods of Table E.2. The POLLUTION®*DEGREE may not be reduced when the equipment|is
supject to condensation or it produces pollutants itself.
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Table E.2 — Reduction of POLLUTION DEGREES (PD)

Original POLLUTION DEGREE
2 3 4
Environmental situation (Table E.1)
~le]cle]ecle]c
Additional Protection Protection Degree with additional protection
ENCLOSURE IPx4 - -- -- - - - -
ENCLOSURE IPx5, IPx6 1 - -- -- -- -- -
ENCLOSURE IPx7, IPx8 1 1 - 2a.b - 28.b -
Qonstant heating within the equipment with 1 -- -- - -- - -
an ENCLOSURE of IPx4 or higher
Hermetically sealed ENCLOSURE 1 1 1 1 1 1 1

NOTE 1 Reduction maximum to PD 1.

NOTE 2 PD 3 and PD 4 not considered as controlled environment.

NOTE 3 Reduction measures are meant as alternatives.

NOTE 4 [P classification based on IEC 60529.

Conformal coating, further 1 POLLUTION DEGREE reduction
Potting or encapsulation, further 1 POLLUTION DEGREE reductjon

= no reduction

N

2)

QTE Examples how to use the tables:

Equipment in an external environment of PD =2 and environmental situation = B protected by an ENCLOSY
IPx7 or IPx8 gets a reduction to PD = 1.

Equipment in an external environment of\PD = 3 and environmental situation = B protected by an ENCLOSU
IPx7 or IPx8 gets a reduction to PD =2, and with additional protection by conformal coating gets a reduction
PD = 1.

RE
to
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Th

Annex F
(normative)

ROUTINE TESTS

is annex of Part 1 is applicable, except as follows.

F.2 Protective earth

M

Ad

Th

bdification:
d between the paragraph and the NOTE:

e resistance shall not exceed 0,1 Q.

.B.1 General

dition:

test is required for supply voltages equal to or below those specified in [IEC 61010-1:201

.3.1, a).

F.4 Floating circuits

Ad

Th

A

a)
b)

dition:

test is required for supply voltages equal'to or below those specified in IEC 61010-1:201

.3.1, a).

d the following clause:

101 Supply circuits-other than MAINS and floating circuits

ese are supply cireuits other than those defined in Clause F.3 and F.4.

est voltage is_applied between

the supply circuit, and

all input and output TERMINALS of all other circuits which have to be isolated from t
supply circuit in a), connected together.

he

During this test, the control equipment shall be elecirically isolated from any external earth.

This test is not applied to small metal parts e.g. name plates, screws or rivets, since they are

no

t normally connected to any circuit.

The test voltage may be AC or DC or impulse, and is selected from IEC 61010-1:2010,
Table F.1 for the appropriate OVERVOLTAGE CATEGORY. For the AC and DC tests, the test
voltage is raised to its specified value within 5 s, and maintained for at least 2 s. Impulse tests
are the 1,2/50 us test specified in IEC 61180, conducted for a minimum of three pulses of

ea

ch polarity at 1 s minimum intervals.

No flashover of CLEARANCES or breakdown of solid insulation shall occur during the test, nor

sh

all the test device indicate failure.
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No test is needed for SELV/PELV circuits/units.

No test is required for supply voltages equal to or below those specified in IEC 61010-1:2010,
6.3.1, a).
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Annex L
(informative)

Index of defined terms
This annex of Part 1 is not applicable.

See Clause 3 of Part 1 and Clause 3 of this standard for a complete set of defined terms.
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Annex AA
(informative)

General approach to safety for control equipment

AA.1 Personnel

AA.1.1 General

TH
SH

NG

A4

OH
pr

infentionally creaté )a hazardous situation. Consequently, the requirements will provi

pr
OH

ere are two types of persons whose safety needs to be considered, OPERATORs. a
RVICE PERSONNEL. Figure AA.1 depicts the general situation.

TE SERVICE PERSONNEL is described in 3.113.

Open equipment

Service access area §
\
Wall \
Serwce us
il ersonnel
Door Safety provision

Enclosed
Serwce O erator equipment

Operating access area Enclosure (housing)
Service
personnel m Operator
IEC

Figure AA.1 - Control equipment access and safety concerns

A\.1.2 OPERATOR

ERATOR is the term applied to all persons other than SERVICE PERSONNEL. Requirements
btection should assume that OPERATORs are not trained to identify HAZARDS, but will 1

btection for cleanhers and casual visitors as well as the assigned OPERATORS. In gener

A.1.3 )'SERVICE PERSONNEL

ERATORs should not have access to hazardous parts, and to this end, such parts shol

ly be in sérvice access areas or in ENCLOSED EQUIPMENT located in operating access areasg

or
ot
de
al,
Id

p.

themselves and others due to obwous HAZARDS that eX|st in service access areas of the
control equipment or on ENCLOSED EQUIPMENT located in operating access areas. However,

SE

RVICE PERSONNEL should be protected against unexpected HAZARDS.

This can be done by, for example:

locating parts that need to be ACCESSIBLE for servicing away from areas with electrical a
mechanical HAZARDS;

providing shields to avoid accidental contact with hazardous parts;
providing interlocks as protection against HAZARDS;

providing labels or instructions to warn personnel about any residual RISK.

nd
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Information about potential HAZARDS can be marked on the control equipment or provided with
the control equipment, depending on the likelihood and severity of injury, or made available
for SERVICE PERSONNEL. In general, OPERATORs shall not be exposed to HAZARDS likely to
cause injury, and information provided for OPERATORs should primarily aim at avoiding misuse
and situations likely to create HAZARDS, such as connection to the wrong power source and
replacement of fuses by incorrect types.

Local requirements may specify that SERVICE PERSONNEL need to be licensed or certified for
the equipment they service.

AA.2 Operating access areas

This is meant as the control equipment location. SERVICE PERSONNEL have access, to these
areas and OPERATORs may be allowed depending on the level of training ©Or instructipn
nelcessary for access. This could be a room or a cabinet, as examples.

AA.3 Service access areas

THese are areas of the control equipment where service tasks aré expected to be performed,
i.g. changing fuses, batteries, cleaning filters, performing {solation tests. Only SERVICE
PE[RSONNEL have access. This could be a room or a cabinet, as examples. These areas dre
ngrmally secured.

AA.4 Equipment types

AA.4.1 General

Two types of control equipment are,l'available. These have different constructional
refuirements. These are meant for use by different personnel and/or installation in differgnt
areas. These two control equipment types are OPEN and ENCLOSED EQUIPMENT.

AA.4.2 OPEN EQUIPMENT

OHEN EQUIPMENT is meant-for’ access only by SERVICE PERSONNEL. It provides protection for
SERVICE PERSONNEL against/unintentional contact with:
a)| unexpected HAZARDOUS LIVE parts;

b)| unexpected hotysurfaces, as opposed to expected hot surfaces such as heat sinks apd
semiconductors;

c)| unexpeeted mechanical HAZARDS, such as sharp edges, protruding wires and screws, jas
oppased'to expected mechanical hazards such as fans.

AA.4.3° ENCLOSED EQUIPMENT

ENCLOSED EQUIPMENT is meant for access by an OPERATOR. It provides protection for the
OPERATOR in NORMAL CONDITION and SINGLE FAULT CONDITION against:

a) contact with HAZARDOUS LIVE parts;

b) hot surfaces;

c) mechanical HAZARDS.

NOTE The ENCLOSURE can be used to prevent spread of fire, from the ENCLOSED EQUIPMENT, if the ENCLOSURE is
designed for that purpose.
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Annex BB
(informative)

System drawing of isolation boundaries

BB.1 General

The intent of Annex BB is to foster a consistent use of this standard by designers and

Atifi
CUI UTICro.

One concept discussed is a kind of system drawing, which can be used to understand a
communicate the electrical safety and isolation in a system as it is developed. This drawi
can then help inform future designers and certification parties, working on the system, of t
concepts originally set down.

nd

ng
he

THis annex will focus on OPEN EQUIPMENT. The figures shown in this Annex BB are examples

anld serve for illustration of the text.

BB.2 Installation environment of OPEN control equipment

Figure BB.1 depicts an example of a typical ENCLOSURE{The ENCLOSURE contains multif
items which comprise parts of the overall automation system.

e

THe incoming circuit breakers/disconnects are shown near the top of the ENCLOSURE. This

may be the factory three phase distribution AC.power, e.g. 480 V AC Next to this is a cont
trgnsformer. This is used to step down the factory power to local control power, e.g. 480 V /
three phase to single phase 120 V AC.

THe system power supply, which utilizes the local control power to provide control equipme
pawer, e.g. 24 V DC is located to the’left of the control transformer. Located close by the
itegms, would be power distribution Circuit breakers and TERMINALS so as to distribute the log

Fol
\C

nt
S5e
al

control and control equipment power within the ENCLOSURE. Note these items are normally

lo¢ated near the top of the ENCLOSURE to keep their heat production from affecting more hg
sensitive equipment below:

Located on the rightside of the ENCLOSURE are a set of PWM drives, which are not the subje
of| this standard,~see¢ IEC 61800 series. However it is typical to see such an automati
syptem configuration.

More sensitive equipment (sensitive from a temperature and/or of EMC noise perspective)
ndrmallyfécated near the bottom of the ENCLOSURE.

at

ct
bn

S

re

The Qllhjﬂr‘f of this standard cantrol nquilnmpnt, is _located at the left centre It is md
temperature and noise tolerant, but not as insensitive as those items near the top of t
ENCLOSURE.

he

Note the wireway organization. It is laid out to segregate wiring by type; e.g. high power,

higher voltage, noise prone wiring in the black wireway and low power, low voltage, low noi
wiring in the shaded wireway. Note also the noise barrier where it is necessary for hi
power/noise and low power/noise wiring to be in close proximity.

se
gh
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equipment electrical safety drawing.

Th
thq

Incoming
y System [~ circuit
e Transformer break
Distribution—1 reakers
Control
_ equipment
System

enclosure Power
| — wireway

. (black)

Sensitive |

equipment ~Noise barrier

Signal
wireway ™ |
(shaded)

s

D i i i i i)

s s T

IEC

Figure BB.1 — Typical system ENCLOSURE layout

B.3 Control equipment electrical safety drawing

lizing the general layoutcjust discussed, and focusing on the control equipment, it
ssible to create a generalized schematic of the environment in which the control equipms
sides. Figure BB.2 represents an example schematic for what might be called a cont

is diagram can-provide a key item in the design of any control system the environment a
e method byswhich that system will achieve its electrical safety.

is
nt
rol
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Enclosure

Customer supplied Manufacturer supplied modules and assemblies
components System Processor 0 Module 10 Module Bridge Aux PWR In IO Module
Power o Com

nnnnnnnn Supply

ovcl
Mains c )
Sl e _,}l intoral {1~ ol
Overvoltage Category Ill _3 t "Y + Circuitry |—}—
Pollution Degree 2-4 tsolaton
outside enclosure 5 Q g 3 9 specified ==
33 o % [ f
235 8 a¢
o2 3 8¢ i r
3 2 93 ella@ | 0 | e R
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B Power Ports| PONCEEo]
—aw=
1/0 Ports 1/0 Port: /0 Ports
External
PS.
—"
Pollution Degree 2 within enclosure Communication Port A Communication Port B
P.E.

TH
to
Wi

modules, e.g. processor or communication module, {/O module, bridge (another type

CO

arg possible. See Figure 101.

Sipce this example is OPEN EQUIPMENT, it iS.;shown housed inside the ENCLOSURE. This|i

ggl
Fi

TH
no
PV
Cco

E3
auy
1/
ar

At
iSq
trg

le power interface port
rface port (field side Accessible Accessil ble

Figure BB.2 — Simplified system schematic

e control equipment, which is being designed, is within the dashed green box and referr
as “manufacturer supplied modules and assemblies”. This'is the equipment being design
h the help of this standard. As this example is a modular system, a number of examy

mmunication module) and a power input module-ate shown. Many other types of modul

nerally a larger ENCLOSURE into which~many different equipment items are housed. S
jure BB.1.

rmally ACCESSIBLE by personnel, e.g. OPERATORS, or interfaced to other equipment, e
VM drives. As these items ‘could be ACCESSIBLE by OPERATORS, protection is provided. S
mmunication ports e.g. Ar;.Be or E on Figure 101 and Table 103.

ch of the modulesi\e.g. processor or communication module, I1/O module, bridge a
xiliary power inputymodule may have other ports where connection is made to the modu

ports are shown in the schematic, e.g. C or D Figure 101 and Table 103. And power po
b also shown,\e.g. F or J on Figure 101 and Table 103.

the top-of each module a transformer is shown. This is used to schematically indics
lationy*between power entering at the top and the ‘“internal circuitry” fed from t
nsformer. Similarly at the bottom of side of each module is another transformer symb

EC

2d
ed
le
of

e two lines exiting the ENCLOSURE, in Figures BB.2 to BB.11, are communications linges

rts

te
he
oIl

Ag

: P H 'H 4 41 H [y [y 41 Ty ! H ] () ! H H
difT Urms miuriedics Uic 1sUIaliulTh DEIWETITT U1 1TTIeTiidr CITCuUItry  4airtua ure puwcer ditua CiTout

which may be on the opposite side.

“Internal circuitry” is that circuitry, e.g. microprocessor or memory, which is internal to t
module and sits inside a sort of isolation island formed by the indicated transformers. Hence it

co

uld be said the internal circuitry is isolated from the outside world.

ry

he

Figure BB.3 depicts two example situations for the safety aspects provided in the example

ab

ove.

Following the blue lightning bolts, representing a hazardous voltage, the voltage is shown
entering a power port. If there are failures of the processor module isolation devices or they
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do not exist, then the person working on the communication port A will be exposed to the
hazardous voltage.

Similarly, again referring to Figure BB.3, following the red lightning bolts, also representing a
hazardous voltage, the voltage shown entering a different power port. If there are failures of
the 1/0 module and bridge isolation devices or they do not exist, then the person working on
the Communication Port B will be exposed to the hazardous voltage.

Enclosure

Manuiaok hedLmmd il i am

Customer supplied
components

System

Processor g 1/0 Module 1/0 Module Bridge Aux PWR In 1/0 Module
Power
240 Vac Supply

or Com
ovcl = ==
Mains| ) 240 ][
***** G oterral + f intornal I internat A internal | i+ ]
brvoltage Category Il - Circuitry [} Circuiitry (—j}— Cirgui Cirgitry | —j} Cireuitry |—j}—
solation
ot

Aollution Degree 2-4 L) L)
Gl T

putside enclosure
i I E
s s

o
<

%‘iﬂl&
i

|o1u0)

309uUU09sIQ

J2wioysuel |
uonodjoId
juaLIN2IBAQ

—

[ 240 V ac

<240V ac

1/0 Ports

1/0 Ports

Power Port

Communication Port A

Communication Port B

1/0 Ports

Pollution Degree 2 within enclosure

P.E.

MP = Equipment or module power interface port
SA = Digital or analog interface port (field side
sensor or actuator power)

EC

Figure BB.3 — HAZARD\situation of the control equipment

BB.4 Applying the standard(to the control equipment electrical safety drawing

Figure BB.4, Figure BB.5and Figure BB.6 provide a reference for which clauses of this
standard apply to which.areas of the control equipment electrical safety drawing.
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Boundary of the equipment associated

with mains power, Clause 6.7.2 and its )
Tables Boundary of the equipment
P . associated with mains power,
Internal circuitry, Clause 6.7.3 and its Tables Enclosure Clause 6.7.2 and its Tables

Customer supplied

Manufacturer supplied modules/ and assemblies
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Mai s OVC I M M
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Clause 6.7.2 and its Tables

Accessible

Boundary of the equipment
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Clause 6.7.2 and its Tables Field wiring, Clause 6.7.101 and its

Tables FC

Figure BB.4 — Application of the'standard to
the control equipment safety.drawing

Switching Power Supply, Relay Output, Clause 6.7.2 and its Tables

Annex K.3
Digital I/O, Clause 6.7.2 and its Tables
Clause 6.7.2 and its Tabjes

. Manufacturer supplied/modules and assemblies
Customer supplied
components Power Supply 1/0 Module 1/0 Module Bridge Aux
and Processor |

RIn /0O Module

iation 240 Vac
spesiied ovci
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—\_r Internal I internal T H imernel
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o @ R e
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®w = o o
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P.E. - Equipment or module power interface port
SA = Digital or analog interface port (field side
sensor or actuator power)
Accessible Accessible
Transformer Meeting Clause 6.7.3.1
Clause 6. 7-3amd-its Tabies
Field wiring, Clause 6.7.101 and its
Tables )
Clause 6.7.3 and its Tables IEC

Figure BB.5 — Application of 6.7.1.5 items a) and b)
to the control equipment safety drawing
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Relay Output, Annex K.1 and its Tables
Switching Power Supply,

Annex K.3 Digital I/0, Annex K.1 and its Tables
Power Ports, Annex K.1 and its Tables Annex K.1 and its Tabl
Enclosure
Customer supplied Manufacturer supplied modules and dssemblies
components Power Supply 1/0 Module 1/0 Module Bridge Aux AWR In 1/0 Module
and Processor
240 Vac
" ovc i
Mains .
—\_ Internal interal | - internay Internal —{ internal
Overvoltage Category Il Power Port: Circuitry Circuitry (-} Circu i Gircuitry [—|}- Gircuitry
Pollution Degree 2-4 >
o 30 S 1
T L -
a % 2 pacing
° ed
3 - Cc s s
s &5 - . o/
8 >3 2
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Isolation 1/0 Ports 1/0 Ports 1/Q Ports
specified
P | =
N\
Sl
External
P.S.
Pollution Degree 2 within enclosure Communication Port A Communication Port B
P.E. - Equipment or module power interface port
SA = Digital or analog interface port (field side
sensor or actuator power)
- Ac ible A ibl
Transformer Meeting Annex K.2.1 coesshe A
and capable of reducing
Overvoltage Category by one level Annex K.2 and its.Tables
Annex K.2 and its Tables |

Figure BB.6 — Application of 6.7.1.5 items a), b), c) and d)
to the control equipment-safety drawing

Fdr this standard, the equipment shall be safe*under normal and SINGLE FAULT CONDITIQ
Sgme examples of different methodologies“to make the schematic in Figure BB.3 sa
methods are now presented.

Referring to Figure BB.7, REINFORCERJINSULATION provides the method to handle single fau
anld maintain safety.

REINFORCED INSULATION at l/@;and module power makes the ACCESSIBLE communication po
SELV/PELV.

Cgmmunication connections can utilize functional insulation, as they are not required
provide any protectioh.

Ag such adsingle fault at any connection cannot propagate to cause communicati
cojnnections)to become hazardous.

es

EC

lts

rts

of

Implementation of the associated safety methods in this example makes the use
SEIHFEI” ; I 7' " soible.
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EC

Figure BB.7 — REINFORCED INSULATION

Referring to Figure BB.8, BASIC INSULATION provides/the method to handle single faults apd
maintain safety.

BASIC INSULATION is provided at all connectionsy*One failure of a BASIC INSULATION is allowed,
but a second level of BASIC INSULATION is always present.

A9 such a single fault at any connection cannot propagate to cause communicatipn
cojnnections to become hazardous.

Implementation of the assogiated safety methods in this example makes the use |of
SELV/PELV as a protection:méthod unnecessary, but still permissible.



https://iecnorm.com/api/?name=d885172430c407cf1c4e4948c3110299

IEC 61010-2-201:2017 © IEC 2017 - 55—

Enclosure

Customer supplied Manufacturer supplied modules and assemblies

components S;ystem Processor & . 10 Module VO Module Bridge Aux PWR In 0 Module
ower
240 Vac S
Isoation uppl:
Mai wees OVC L yzs s ‘ B.l B.l Bl g Bl
ains =28, | \
? ¢ e it f internal I internal ﬂlﬂemal ‘ it { mterai
Overvoltage Category Il _3 L i Circuitry cirkitry cifiey ——— Circuitry |}
Pollution Degree 2-4 fsoren |
Ny & B 3 B . B
outside enclosure 5' g 2 g Q Sl &, \ 25 . f
5S3 o =2 | i |
aS o 23 R e
oS 3 8¢ pacing - A s
8 3 T3 el|a ethernet i
3 2 S0 SoTaton ot
° 2 £l
= =~/ (g wﬁé Power Port
S2A0-7UT O Ports T Ports 0 Ports
External
<240V dc
These sources can be required to be SELV.
swapped or of the same type.
Pollution Degree 2 within enclosure ‘Communication Port A ‘Communication Port B
P.E.
F.l. = Functional isolation

B.l. = Basic insulation (250V) . .

R.l. = Reinforced insulation pccessivle focessivle
P.l. = Limiting Impedance

MP = Equipment or module power interface port

SA = Digital or analog interface port (field side
sensor or actuator power)

Figure BB.8 — BASIC INSULATION

Referring to Figure BB.9, REINFORCED INSULATI@N, BASIC INSULATION and PROTECTI
IMPEDANCE provide the method to handle single faults)and maintain safety.

RE[INFORCED INSULATION is provided at modulespower. PROTECTIVE IMPEDANCE, by inter-modt

capacitors, and basic (supplementary) insulation is provided at the 1/O.

Cgmmunication connections can be fuhctional insulation, as they are not required to provi
anly protection.

A9 such a single fault atsany connection cannot propagate to cause communicati
connections to become hazardous.

Implementation of the ‘associated safety methods in this example makes the use
SHELV/PELV as a protection method unnecessary, but still permissible.
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F.l. = Functional isolation ' ‘
B.l. = Basic insulation (250V) Accessible Accessible

R.l. = Reinforced insulation
P.l. = Protective Impedance

MP = Equipment or module power interface port
SA = Digital or analog interface port (field side
sensor or actuator power)

I
Figure BB.9 — REINFORCED INSULATION, BASIC INSULATION
and PROTECTIVE IMPEDANCE

Referring to Figure BB.10, external power suppli€s provide REINFORCED INSULATION w

SELV/PELV output levels and hence provide the{tnethod to handle single faults and maintai

safety.

I/, communication connections can be/fanctional insulation, as they are not required
prpvide any protection.

REINFORCED INSULATION is necessary wherever any non-SELV/PELV power is applied, e.g. A

A9 such a single fault(at' any connection cannot propagate to cause communicati

EC
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Enclosure
. Manufacturer supplied modules and assemblies
Customer supplied
components System Processor 10 Module VO Module Bridge Aux PWR In 0 Module
Power S Genr
taaton 240 Vac Supply FI
M wa_ OVCI F.l F.l
ains
= <sg‘|’_\‘;° oharret _gl Tt it { mternal it { mterai
M N
Overvoltage Category Ill g ey | it Cirouty) i - Cirouiry —j—
Pollution Degree 2-4 RIL & ol J i 8“
outside enclosure 5' o g g ° - f h v ) E
i3 § 83 e ! - 7
oS 3 8¢ ] s
) 5 55§ Bl aternet A
o
3 3 39 BT,
g - S Power Port
ower Por
oot *a—ﬁw 5 \l w
=~ \J O Ports T Ports T0 Ports
External| SELV
P.S. <240 Vacﬂ_; \
Pollution Degree 2 within enclosure ‘Communication Port A ‘Communication Port B
P.E.
F.l. = Functional isolation
B.l. = Basic insulation (250V) . .
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R.l. = Reinforced insulation
P.l. = Limiting Impedance

MP = Equipment or module power interface port
SA = Digital or an a\og nertice port (le\dsde
sensor or actuator power)

EC

Figure BB.10 — REINFORCED INSULATION from external power supplies

Referring to Figure BB.11, external power supplies provide BASIC INSULATION and hence
prpvide a method to handle single faults and maintain safety.

BASIC INSULATION is also provided at all connections 1/0. One failure of a BASIC INSULATION|at
th¢ power supplies is allowed, but a second-level of BASIC INSULATION is always present, at the
1/Q.

PROTECTIVE IMPEDANCE, by inter-module capacitors, and BASIC INSULATION can also pe
provided at the 1/0O. In this way afirst failure is protected against.

=

Cgmmunication connections.¢an be functional insulation, as they are not required to provide
anly protection.

A9 such a singlefault at any connection cannot propagate to cause communicatipn
cojnnections to become hazardous.

Implementation of the associated safety methods in this example makes the use |of
SELV/PELVWas a protection method unnecessary, but still permissible.
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IEC

Figure BB.11 — BASIC INSULATION from external power supplies

THese five scenarios are just a few of many which ¢an be the basis of a control system
el¢ctrical safety.

Whatever the method chosen, it is recommended it be documented in a drawing, such ps
shiown here.

BB.5 Conclusion

THe development of a contrdD equipment electrical safety drawing is invaluable [in
understanding and communjcating the electrical safety and isolation in a system as it|is
deiveloped. This can keep~all parties involved in the original certification, as well as futyre
participants making additiens to an expandable system, on a consistent path.
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Annex CC
(informative)

Historical techniques for secondary circuits

CC.1 Secondary circuits background

Annex CC is meant to describe a set of circuits utilized historically in control equipment.

T
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information on these circuits, see UL 508.
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vised and accepted into common practice eliminating the need for these circuits.

is annex is an overview and is not meant to be a complete description of these circuits, t
Chniques nor the requirements and conditions to utilize them. For a complete set

e circuits listed offered two areas of effect: controlling the provisions_against electric sho
d against spread of fire.

.2 Secondary circuits without RISK of electrical shock

£.2.1 General

e following secondary circuits also do not pose a Risk-of electrical shock and do not requ
ditional evaluation for RISK against electrical shock;

class 2 circuit;

limited voltage/current circuit;

limited voltage circuit;

limited energy circuit that involves open circuit potential less than or equal to 30 V AC
42,4 V peak;

limiting impedance circuit.

ese circuits are describedyin CC.2.2.1, CC.2.2.2, CC.2.2.3, CC.2.2.4 and CC.2.2.5.

[.2.2 Secondary:circuits which do not pose a RISK of electrical shock
£.2.2.1 Class_2 circuit

Class 2 cireuit shall be supplied by an isolating source, providing DOUBLE INSULATION
INFORCED)INSULATION, which has a maximum output voltage of 42,4 V peak (sinusoidal
n-sipusoidal AC) or 60 V for continuous DC or 24,8 V peak for DC interrupted at a rate
0 Hz-or less with approximately 50 % duty cycle.

en

he
of

ck

or

or
or
of

The maximum output current of a Class 2 source depends on whether it is inherently limited
or not inherently limited. For inherently limited sources, Table CC.1 applies. For not inherently
limited sources, Table CC.2 applies.

CC.2.2.2 Limited voltage/current circuit

A limited voltage/current circuit shall be supplied by an isolating source, providing DOUBLE or
REINFORCED INSULATION, in such a way that the maximum open-circuit voltage available to the
circuit is not more than AC 30 V r.m.s. and 42,4 V peak and the current available is limited to
a value not exceeding 8 A measured after 1 min of operation.

The secondary winding of an isolating type transformer may be used to comply with this
requirement.
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A secondary fuse or other such secondary circuit protective device used to limit the available
current shall be RATED at no more than 5,0 A for a circuit RATED less than, or equal to, 20 V
peak, or 100 VA for a circuit RATED from 20 V to 30 V peak.

If the current-limiting device is provided in the MAINS CIRCUIT, there are no restrictions on its
current RATING as long as it limits the available secondary current to 8 A.

CC.2.2.3 Limited voltage circuit

A limited voltage circuit shall be supplied by an isolating source, providing DOUBLE or
REINFORCED INSULATION, with a maximum open-circuit voltage of not more than AC 30 V r.m(s.
and 42,4 V peak without any limitation on the available current or volt-ampere capacity.

Oyercurrent protection shall be provided to protect against burnout and damage to the
sefcondary circuit cables/wiring insulation resulting from any overload of\ short-circpit
condition. This protection may alternately be provided in the MAINS CIRCUIT by overcurrent
prptective devices provided with the control equipment or by branch circuit-devices.

CC.2.2.4 Limited energy circuit which involves open-circuit potential less than, or
equal to, AC 30 Vr.m.s. and 42,4 V peak

A |limited energy circuit shall be supplied by an isolating ‘Source, providing DOUBLE |or
REINFORCED INSULATION, in such a way that the maximum volt<ampere capacity available to the
cirfcuit is 200 VA or less at a maximum open-circuit voltage of less than or equal to AC
30 Vr.m.s. and 42,2 V peak. The secondary winding of-an isolating type transformer may pe
used to comply with this requirement. A primary or secondary fuse or other circuit protective
delvice may be used to limit the maximum volt-ampgre capacity.

CC€.2.2.5 Limiting impedance circuit

A [limiting impedance circuit shall be supplied by an impedance that complies with the
following two requirements:

a)| the calculated power dissipation of the impedance, as the result of a direct short applipd
across the circuit downstream-of the impedance, does not exceed the power RATING of the
impedance, and

b)| the power dissipated in the impedance shall be less than 15 W.

If |the above calculated power dissipation exceeds the RATING of the impedance, the
impedance may still be used if the power is less than 15 W and if the impedance does not
open or short when subjected to a direct short applied across the circuit downstream of the
imjpedance.

THe limiting” impedance shall be able to function under SINGLE FAULT CONDITION unless the
cincuit{limited by the impedance is enclosed.

A single resistor, or a single across-the-line capacitor approved per 14.101.1, is considered to
comply with this limiting impedance requirement.

CC.3 Secondary circuits without RISK of spread of fire

CC.3.1 General

The following secondary circuits also do not pose a RISK of spread of fire and do not require
additional evaluation for RISK of spread of fire:

a) class 2 circuit;
b) limited voltage/current circuit;
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limiting impedance circuit;

limited power circuit.

CC.3.2 Secondary circuits which do not pose a RISK of spread of fire

CC.3.2.1 Class 2 circuit

See CC.2.2.1.

CC.3.2.2 Limited voltage/current circuit

Sge CC.2.2.2.

CC€.3.2.3 Limiting impedance circuit

Sge CC.2.2.5.

CC.3.2.4 Limited power circuit

A |limited power circuit is a circuit supplied by sources such as a battery or a transformer

winding where the open-circuit potential is not more than AC 30,V y.m.s. and 42,4 V peak|or

DC 60 V, and the energy available to the circuit is limited accoerding to one of the followihg

means:

a)| the maximum output current and power are inherently limited to not more than the valuges
of Table CC.1;

b)| the maximum output current under all conditiohs) and power are limited by impedance |to
be not more than the values of Table CC.1;

c)| an over-current protective device limits ¢the maximum output current and power to rot
more than the values of Table CC.2;

d)| a regulating network limits the maximum output current and power to not more than the
values of Table CC.1 in NORMAL USE or as a result of one fault in the regulating network; jor

e)| a regulating network limits the maximum output current and power to not more than the
values of Table CC.1 in NORMAL USE, and an over-current protective device limits the
output current and power-to not more than the values of Table CC.2 as the result of any
one fault in the regulating network.

Where an over-current\protective device is used, it shall be a fuse or a non-adjustable ngn-

S€

If-resetting device:

Table CC.1 — Limits of output current and output power
for inherently limited power sources

Open-circuit output voltage U Maximum output current | Maximum output powef
AC Vr.m.s. DCV A V x A
<20 <20 8,0 5x U
20<U<30 20<U<30 8,0 100
30< U<60 150/U 100

For non-sinusoidal AC and for DC with ripple exceeding 10 %, the

exceed 42,4 V peak.

peak voltage shall not
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Table CC.2 — Limits of output current, output power and RATINGS
for over-current protective devices for non-inherently limited power sources

Open-circuit output

RATED current value of

voltage Maximum output current | Maximum output power over-current protective
U device
ACVr.m.s. DCV A V x A A
<20 <20 1000/U 250 <5
20<U<30 | 20<U<60 1000/U 250 <100/U

RATED current values for over-current protective devices are for fuses and circuit-breakers
which break the current within 120 s at a current value of 210 % of the value 4h the Igst

column of Table CC.2.

Canformity is checked by measuring the output voltage, the maximum output current and the
maximum available output power under the following conditions:

1)| output voltage is measured in no-load condition;

2)| output current and available power are measured after 60 s, oD operation, with any ovér-

current protective devices short-circuited, with a resistivéJoad (including short-circyit)
which produces the highest value of current and power respectively.
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Annex DD
(normative)

Flammability test for magnesium alloy fire ENCLOSURES
or flame barriers (see 9.3.2)

DD.1 General

W

pr
An
wh

pperties shall be determined to support the requirements of 9.3.2. The method described
nex DD will demonstrate whether the material will ignite under typical conditiensy a
ether the flame, if it does ignite, will propagate long enough to cause a HAZARD of t

spread of fire.

THis method is similar to the method used for determining the flammability~characteristics
plastics.

NQTE The test methods and conformance criteria of the 500 W Vertical Burning-Test for plastic materials
ANSI/UL 94 are equivalent.

Cq

1 min after the last application of the test flame, the sample’shall not ignite.

DI

O

DI

Th

DI

Th

DI

Th
a
thi

D.2 Samples

e sample is tested, consisting of a complete-fire' ENCLOSURE or flame barrier.

D.3 Mounting of samples

e sample is mounted and oriented\as it would be in actual use.

D.4 Test flame

e 500 W nominal test'flame of IEC 60695-11-3 is used.

D.5 Test procedure

e test flame is applied to an inside surface of the sample at a minimum of three points a
maximum of five points, including the section of the sample where the material is t
nnest) sections of the sample where ventilation or other openings are located, and sectio

of

ity
in
nd
he

of

of

nformity is checked as specified in Clause DD.2 to Clause DD.5. During the test and until

nd
he
ns

the/sample that are located near a source of ignition. If it is not possible to apply the flar

ne

to

the inside surface, it may be applied to the outside surface.

If a vertical part is involved, the flame is applied at an angle of approximately 20° from the
vertical. If ventilation or other openings are involved, the flame is applied to an edge of an
opening, otherwise to a solid surface. In all cases, the tip of the inner blue cone of the flame
is to be in contact with the sample.

The flame is applied to each point for 5 s, removed for 5 s, then reapplied again to the same
point until a total of five applications have been made to this point. After that, the flame is
removed for 60 s, and then applied in the same manner to the next test point on the sample.
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Annex EE
(informative)

Information/documentation and correlation to its uses

Annex EE is not a certification requirement. It is included only to depict one of many many
examples of how industrial components are combined together to form a useful application.
Other industries have a similar or the same work flow.

THis example focuses on how information/documentation, regarding safety aspects, might
flow through the development process of that useful application.

Ag shown in Figure EE.1, component products generally shall be combined together wijth
other products to execute some useful application. As such, the information/documentatipn
hjs more of an installer, service, system designer focus rather than an end’ Use focus apd
neled.

For Assembling

Assembllng Box (Panel) Assembled Condition

............................. N %
DOCUMENTS

____'_"..__F.ermstauuuz

| In the FIELD *
(e g. factory) ﬂ

E Dl;#/ms

OCs, others...

Install to FIELD
(W|t Fikld Wiring

bpen Equipment

]

|

]

]

]

Service Access Area :
Personnel ]
I

NTS 1

]

|

]

]

|

]

]

]

Vl Wall

% Door
DOCUMENTS

For Opefating

Serwce Operator
Personnel
DOoC! T% erating Access Area Enclosure (housing)
Systém Control For Opefati nn
| 15
& Aeuad| Transformer Service
<
N\ | Personnel 4

Safety Provision

F r $krvicing

Enclosed
equipment
(e.g. HMI)

Figure EE.1 - Information/documentation for component products

Figure EE.2 shows an example of safety information as it is collected, selected and
differentially compiled for different end uses, with regard to some certain installation.

On the left are the documentation sets provided by the component manufacturers. These may
include safety information (the focus in the example), programming information, specification
information, end-of-life recycling information, warranty information, etc.
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Moving to the right, next those components may be utilized by panel manufacturers to build
their part of the overall installation. They might select parts of the information from each to the
component manufacturers to include in their safety information to reformat, include and pass

on with their own panel safety information.

At the next stage, a system integrator selects, reformats, and passes on his safety information
which the system owner requested or the integrator feels the owner will need.

Lastly then the system owner may again partition the information targeted at his OPERATORS

and maintenance people

PLC
manufacturer

-E Safety document

HMI
manufacturer

Safety document

Drive
manufacturer

Safety document

Sensor
manufacturer

i —

Safety document

Actuator
| manufacturer

i —

THis is one on many ways information/documentation of various types, threads its way frg

-E Safety document

Panel

Manufacturer

Safety document

Panel
manufaturer

Machine
manufactuer

Panel
manufacturer

Safety document

Safety document

Safety document

System
integlater

Safety document

4> System ow;{<

Safety.Information

Operator

Maintenance
person

== Safety manual

Figure EE.2 — Information/documentation accumulation
and segregation tree for an example installation

thé manufacturer to-the OPERATORS, maintenance personnel, etc.

Safety mand

EC

m
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Annex FF
(informative)

Measurement of CLEARANCES and CREEPAGE DISTANCES

e following examples complement those examples given in IEC 61010-1:2010, Annex C.

These examples are presented to enhance explanation of situations commonly found in
control equipment. Very often they occur in the cases where surface mount devices (SMD)

ar

bg minimal or no distance between a component and the PWB. This brings into focus™t
question of which CLEARANCE and CREEPAGE rules apply with regard to the componentiof-sor

m
to

TH
fol
gr
TH

a)

b)

In
PQ

re

utilized on printed wiring boards (PWBs). SMD devices present situations where there\c

terial group (MG) and the PWB when the distance between component and RWB shrin
minimal values.

e methods of measuring CLEARANCES and CREEPAGE DISTANCES are \indicated in t
lowing Figure FF.1 and Figure FF.2. These cases do not differentiate lbetween gaps a
boves or between types of insulation.

e following assumptions are made:
where the distance across a groove is equal to or larger than X (see Table FF.1), t
CREEPAGE DISTANCE is measured along the contours of\the groove (see Figure FF.1);

any recess is assumed to be bridged with an insulating link having a length equal to X a
being placed in the least favourable position (see Figure FF.2);

CLEARANCES and CREEPAGE DISTANCES measured between parts which can assur
different positions in relation to each othet\are measured when these parts are in th
least favourable position.

the following examples dimension X has the value given in Table FF.1 depending on t
LLUTION DEGREE.

Table FF.1 — Dimensions of X

POLLUTION DEGREE Dimension X
mm
1 0,25
2 1,0
3 1,5

the rassociated CLEARANCE is less than 3 mm, the dimension X in Table FF.1 may
juCed to one-third of this CLEARANCE.

an
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nd

he
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he
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EXIAMPLE Figure FF.1: The path a component mounted to a PWB (side view).

Th

Th

measured on any side of the component.

NG

distance can be along the surface of the component. If the surface of\the component and the surface on which i
unted have the same MG, the critical CREEPAGE DISTANCE can/e the direct path along the surface of the PWH.

mg

NG

or peside the component, and not necessarily below the component as shown.

EX

1 “acs oT TG Horconductive-surface
of Component

Component

" ~

dimension 2 X J |_
y

PWB

I:I Conductive surface
or part of Component IEC

Figure FF.1 — The path a component mounted to a PWB (side view)

e CLEARANCE is the shortest direct air path across the top of the PWB,

€ CREEPAGE DISTANCE follows the contour of the component along the shortest ps

TE 1 When components have a lower MG value than the surface™on which they are mounted, the criti

TE 2 The conductive contacts on a component might be positioned such that the shortest path might be abd

S
Insulating link < o
9 \_l' \\"Q Component ‘I_/Insulatlng link
dimension <X ¢ A
PWB
xO
sl
- Surface of PWB I:I Hon conductive surface
of Component
I:I Conductive surface
or part of Component IEC]

Figure FF.2 — The path a component mounted to a PWB (side view)

AMPLE Figure FF.2: The path a component mounted to a PWB (side view).

cal
is

The CLEARANCE is the shortest direct air path across the top of the PWB.

The CREEPAGE DISTANCE follows the insulating links to the contour of the bottom of the

co

mponent.

The MG of the various surfaces shall be taken into consideration.

NOTE 3 The measurement across the surface of the component starts where the link distance, value from
Table FF.1, starting from the conductive contacts meets the surface of the component and continues to where the
link distance from the opposite conductive contact meets the surface of the component.

NOTE 4 The conductive contacts on a component might be positioned such that the shortest path might be
between these two contacts, or between one conductive contact and the conductive surface on the PWB, and not
always between the two conductive surfaces on the PWB surface.
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C 60721-2-3, Classification of environmental <¢onditions - Part 2-3: Environmen
nditions appearing in nature — Air pressure

C 61131-2:2007, Programmable controllers.<>Part 2: Equipment requirements and tests
C 61131-6, Programmable controllers,=Part 6: Functional safety

C 61140, Protection against electric shock — Common aspects for installation a
uipment

C 61326 (all parts), Electrical equipment for measurement, control and laboratory use
C requirements

fety-related systems
C 61643 (all parts), Low-voltage surge protective devices

C 81800 (all parts), Adjustable speed electrical power drive systems

ng
s

fal

C 61508 (all parts), Functional safety of electrical/electronic/programmable electronic

IEC 62133, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for portable sealed secondary cells, and for batteries made from them,
for use in portable applications

IEC 62368 (all parts), Audio/video, information and communication technology equipment

IEC Guide 117, Electrotechnical equipment — Temperatures of touchable hot surfaces

1

Withdrawn.
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ANSI/UL 94, Standard for Tests for Flammability of Plastic Materials for Parts in Devices and
Appliances

UL 508, Standard for Industrial Control Equipment
UL 1059, Standard for Terminal Blocks

UL 1642, Standard for Lithium Batteries

UL 2054, Standard for Household and Commercial Baiteries
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EXIGENCES DE SECUR[TE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

tie 2.201: Exi ticulic les &qui ts d ;
AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de “normalisat
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a p
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domairn
de ['électricité et de I'électronique. A cet effet, I'lEC - entre autres activités —~publie des Norn
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboeration est confiée a g
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet itraité peut participer. L
organisations internationales, gouvernementales et non gouvernementales, en_ ligison avec I'lEC, particip
également aux travaux. L'IEC collabore étroitement avec I'Organisation Interhationale de Normalisation (IS
selon des conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mes
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'l
intéressés sont représentés dans chaque comité d'études.

Les Publications de I'lEC se présentent sous la forme de recémmandations internationales et sont agrédg
comme telles par les Comités nationaux de I'lEC. Tous les<gfforts raisonnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation qui en €st faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale,_les' Comités nationaux de I'lEC s'engagent, dans tout¢g

on
bur
es
es
au
es
es
Ent
D),

ire
EC

es
FC
de

la

mesure possible, a appliquer de fagon transparente™les Publications de I'lEC dans leurs publications nationajes

et régionales. Toutes divergences entre toutes(/Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépenda
fournissent des services d'évaluation deltonformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certificat
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne(doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
mandataires, y compris ses“experts particuliers et les membres de ses comités d'études et des Comi
nationaux de I'lEC, polr tout préjudice causé en cas de dommages corporels et matériels, ou de tout au
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les fr
de justice) et les, dépenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC ou
toute autre Publication de I'lEC, ou au crédit qui lui est accordé.

L'attention estiattirée sur les références normatives citées dans cette publication. L'utilisation de publicatig
référencéesdest obligatoire pour une application correcte de la présente publication.

L'attention”est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent f4
I'objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drg
dée brevets et de ne pas avoir signalé leur existence.

ou

nts
de
on

ou
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tre
pis
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ire
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La Norme internationale IEC 61010-2-201 a été établie par le comité d'études 65 de I'lEC:
Mesure, commande et automation dans les processus industriels.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
65/652/FDIS 65/657/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.
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Cette deuxiéme édition annule et remplace la premiére édition parue en 2013. Cette édition

co

nstitue une révision technique.

Cette deuxiéme édition inclut les modifications techniques majeures suivantes par rapport a
|'édition précédente:

a)
b)
c)

clarification, modification et suppression des définitions sources de confusion,
modification et clarification de la méthode d'essai des températures,
modification des méthodologies de documentation admises,

d)
e)
f)
9)
Cq

La
étd

amendements futurs de I'lEC 61010-1 peuvent également étre pris‘en considération.

La
de
eq

Lo

paragraphe s'applique pour autant que celasoit raisonnable. Lorsque la présente par

sp
I'e

Ur
de
co|

modification de quelques marquages de BORNES,
clarification de certaines annexes informatives,
ajout de I'Annexe E qui a elle-méme fait I'objet de modifications,

ajout des Annexes AA a FF.

tte publication a été rédigée selon les Directives ISO/IEC, Partie 2.

présente Partie 2-201 est destinée a étre utilisée conjointement ayec"l'lEC 61010-1. Ellg
b établie sur la base de la troisieme édition (2010) de cette™norme. Les éditions

présente Partie 2-201 compléte ou modifie les articles/correspondants de I'lEC 61010
fagcon a transformer cette publication en norme IEC»"Exigences particulieres pour
uipements de commande.

rsqu'un paragraphe particulier de la Partie 1 f’est pas mentionné dans cette Partie 2,

Ecifie "addition", "modification", "remplacement" ou "suppression", il convient d'adapf
Kigence, la spécification d'essai ou la NOTE concernée de la Partie 1 en conséquence.

ns la présente norme, les caractéres'd'imprimerie suivants sont employés:

exigences et définitions: caractéres romains;
NOTES: petits caractéres romains;
conformité et essais: caracteres italiques;

termes utilisés dans l'ensemble de la présente norme, qui ont été définis a I'Article 3:
PETITES MAJUSCULES EN CARACTERES ROMAINS.

e liste de toutes’les parties de la série IEC 61010, publiées sous le titre général Exigenc
sécurité pour appareils électriques de mesurage, de régulation et de laboratoire, peut é
nsultée sur le site web de I'lEC.

ce
tie
er



https://iecnorm.com/api/?name=d885172430c407cf1c4e4948c3110299

IEC 61010-2-201:2017 © IEC 2017 -75-

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données
relatives a la publication recherchée. A cette date, la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
* amendée.

[1]

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de-cett
pyblication indique qu'elle contient des couleurs qui sont considérées comme utiles
urje bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.

[
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INTRODUCTION

Les documents IEC 61010-2-2xx forment une série de normes relatives a la sécurité des
appareils de mesure, de régulation et d'automatisation des processus industriels.

La présente partie spécifie I'ensemble des exigences et essais de sécurité relatifs aux
équipements de commande (p.ex.: automates programmables), aux composants des
systémes a commande répartie, aux appareils d'E/S et a I'interface homme/machine (IHM).

Lestermes de Securite a'usage general sont defims dans 1TEC 610 10-1—Ltes termes pius
spécifiques sont définis dans chaque partie de I'lEC 61010.
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EXIGENCES DE SECUR[TE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 2-201: Exigences particuliéres pour les équipements de commande

1 Domaine d'application et objet

L'article de la Partie 1 s'applique avec les exceptions suivantes.

1.1.1 Appareils inclus dans le domaine d'application
Remplacement:

e [ La présente partie de I'lEC 61010 spécifie les exigences de sécurité” et les essais fe
vérification associés pour les produits remplissant la fonction” d'équipements e
commande et/ou leurs périphériques associés. L'utilisation 'prévue de ces produjts
consiste a contréler et commander les machines, les processus industriels et He
fabrication automatisés, par exemple par le biais d'un controle discret et continu. Les
équipements suivants en sont des exemples: les automates programmables (PLC,
Programmable Logic Controller);

e | les contrOleurs d'automatisation programmables) (PAC, Programmable Automatipn
Controller);

o [ les systéemes a commande répartie (DCS, Distributed Control Systems);
o | les systémes d'E/S déportés;

¢ [ les ordinateurs (individuels) industriels-€¥ combinés PC-écran;

¢ | les outils de programmation et de débogage (PADT, Programming and Debugging Tools};
o | les affichages et les interfaces homme/machine (IHM);

¢ | les positionneurs.

Legs composants des équipements susmentionnés et relevant du domaine d'application della

preésente norme sont:
¢ [ les alimentations~autonomes (auxiliaires);
o | les périphériques tels que les E/S numériques et analogiques, ainsi que les E/S déportés;

o [ les équipements de réseau industriels.

Lgs équipements de commande et leurs périphériques associés sont congus pour étre utilisgs
dans/,un environnement industriel et peuvent étre fournis sous la forme d'EQUIPEMENTS
O\jVERTS Ou SOUS ENVELOPPE.

NOTE 1 Les équipements de commande également congus pour étre utilisés dans d'autres environnements ou
a d'autres fins (p. ex.: au sein de batiments pour commander I'éclairage ou d'autres installations électriques ou a
bord de voitures, trains ou bateaux) peuvent faire I'objet d'exigences de conformité supplémentaires définies par la
ou les normes de sécurité applicables a ces applications. Ces exigences peuvent concerner, par exemple,
I'isolation, les espacements et les restrictions de puissance.

NOTE 2 Les calculateurs et équipements analogues relevant du domaine d'application de I'lEC 60950 (destiné a
étre remplacée par I'lEC 62368) et satisfaisant a ses exigences sont réputés étre aptes a I'utilisation avec les
équipements de commande relevant du domaine d'application de la présente norme. Cependant, certaines des
exigences de I'lEC 60950 relative a la tenue a I'humidité et aux liquides sont moins séveres que celles de
I''EC 61010-1:2010, 5.4.4, deuxieme alinéa.

Les équipements de commande couverts par la présente norme sont destinés a étre utilisés
dans des installations a basse tension de CATEGORIE DE SURTENSION I, Il et IV (IEC 60664-1),
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ou la tension d'alimentation ASSIGNEE des équipements ne dépasse pas 1 000 V efficace
courant alternatif (50/60 Hz) ou 1 000 V en courant continu.

17

en

Les exigences du Guide ISO/IEC 51 et du Guide IEC 104, en rapport avec la présente partie

de I'lEC 61010, sont intégrées au présent document.

1.1.2 Appareils exclus du domaine d'application

Remplacement:

Lg présente norme ne traite pas des aspects du systéme automatisé global, par exemple_ u
chiaine de montage compléte. Les équipements de commande (p. ex.: systémes a comman

distribuée et automates programmables), leurs programmes d'application et ledrs

périphériques associés sont considérés comme des composants (les composanis' dans

contexte sont des éléments qui n'accomplissent aucune fonction utile) ~d'un systéeme

automatisé global.

Etant donné que les équipements de commande (p. ex.: systémes acommande répartie
automates programmables) sont des appareils de type composants, les considératio
relatives a la sécurité du systéme automatisé global portant sur l'installation et I'application
relévent pas du domaine d'application de la présente norme. Se reporter a la série IEC 603
ou aux réglements nationaux/locaux applicables pour l'installation électrique et les lign
dinectrices.

1.2.1 Aspects inclus dans le domaine d'application

Remplacement:

et
ns
ne
64
es

Les exigences de la présente norme ont pour objet d'assurer que tous les DANGERS pqur

I'OPERATEUR, le PERSONNEL D'ENTRETIEN .et'da zone environnante soient réduits a un nive
acceptable.

AU

NQTE 1 En utilisant les termes "OPERATEUR" et "PERSONNEL D'ENTRETIEN", la présente norme prend en comptq la
pefception des DANGERS en fonction de~la formation et des compétences. L'Annexe AA propose une approghe

générale a cet égard.

Les exigences relatives a/a.protection contre des types particuliers de DANGERS sont donnégs

aux Articles 6 a 17, comme’suit:

a)| les chocs électriquies ou bralures (voir Article 6);

b)| les DANGERS mécaniques (voir Articles 7 et 8);

c)| la propagation du feu issu des équipements de commande (voir Article 9);
d)| une température excessive (voir Article 10);

e)| les\effets des fluides et de la pression des fluides (voir Article 11);

f) Lles effets des radiations y compris les sources laser et de la pression acoustique

et

ultrasonique (voir Article 12);
g) les émissions de gaz, les explosions et les implosions (voir Article 13);

h) les dangers résultant d'un mauvais usage raisonnablement prévisible et des facteurs

ergonomiques spécifiés (voir Article 16);

i) une appréciation du RISQUE pour les DANGERS ou environnements qui ne sont p
entiérement couverts ci-dessus (voir Article 17).

as

NOTE 2 L'attention est attirée sur I'existence d'exigences supplémentaires concernant la santé et la sécurité des

personnels.
1.2.2 Aspects exclus du domaine d'application

Remplacement:
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La présente norme ne couvre pas:

a)
b)

c)
d)

e)

2

L'article de la Partie 1 s'applique avec les exceptions suivantes.

Addition:

IE

Spécification intermédiaire — Condensateurs fixes d'antiparasitage et raccordement
I'afimentation

IE
te

IE
in

IE

la fiabilité, les fonctionnalités, les performances, ni les autres propriétés de I'équipeme
de commande qui ne sont pas liées a la sécurité;

les exigences mécaniques ou climatiques relatives a l'exploitation, au transport ou
I'entreposage;

les exigences relatives a la CEM (p. ex.: IEC 61326 ou IEC 61131-2);
les mesures de protection relatives aux atmosphéres explosives (p. ex.: série IEC 60079
la sécurité fonctionnelle (p. ex.: IEC 61508 ou IEC 61131-6)

Références normatives

C 60384-14, Condensateurs fixes utilisés dans les équipements éflectfoniques — Partie

nsion — Partie 1: Principes, exigences et essais

C 60695-2-11, Essais relatifs aux risques (i feu - Partie 2-11: Essais au
tandescent/chauffant — Méthode d'essai d'inflammabilité pour produits finis (GWEPT)

nt

a

);

r 4..

C 60664-1, Coordination de l'isolement des matériels dans-les systemes (réseaux) a basjse

fil

C 60695-11-3, Essais relatifs aux risques_du feu — Partie 11-3: Flammes d'essai — Flammies
deg 500 W — Appareillage et méthodes d'essai de vérification

IEC 60947-5-1, Appareillage a baSSe tension — Partie 5-1: Appareils et éléments {e
commutation pour circuits de commande — Appareils électromécaniques pour circuits pe

cojmmande

IEC 61010-1:2010, Regles de sécurité pour appareils électriques de mesurage, de régulatipn

et

de laboratoire — Partie 1: Exigences générales

IEC 61010-2-030,~Régles de sécurité pour appareils électriques de mesurage, de régulatipn

et|de laboratoire_ = Partie 2-030: exigences particulieres pour les circuits de test et de mesuy

IEC 61051-2, Varistances utilisées dans les équipements électroniques - Partie
Spécifieation intermédiaire pour varistances pour limitations de surtensions transitoires

IE"‘ 816423 21 Parafoudroc hacon fancinp Daortin 24: Darafniidrac ~annactAd
T Taratrot —aftHo——1——1—atcHodaHeS—6GoAAe6T

té

IEC 61643-311, Composants pour parafoudres basse tension — Partie 311

o
T o oTaooCTCTToTOT \>ae)

lécommunications — Prescriptions de fonctionnement et méthodes d'essais

performance et circuits d’essai pour tubes a décharge de gaz (TDG)

IEC 61643-321, Composants pour parafoudres basse tension — Partie 321:

pour les diodes a avalanche (ABD)

IEC 61643-331, Composants pour parafoudres basse tension — Partie 331

pour les varistances a oxyde métallique (MOV)

: Exigences de

Spécifications

: Spécifications
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3 Termes et définitions
L'article de la Partie 1 s'applique avec les exceptions suivantes.

3.2.3
BORNE DE TERRE DE PROTECTION

La correction ne concerne que le texte anglais.

3.5.11
ORERATEUR

Addition:

Note 1 a I'article: Voir définition de la Partie 1 et Annexe AA.

Ajouter les termes et les définitions suivants:

3.101
TEMPERATURE AMBIANTE
température, déterminée dans des conditions prescrites, de I'air entourant I'équipement

3.102

EQUIPEMENT SOUS ENVELOPPE
équipement qui comporte une ENVELOPPE dotée dune” fonction de sécurité ou upe
combinaison associant une ENVELOPPE dotée d'une (fonction de sécurité ainsi que des
dispositifs d'installation recouvrant toutes ses faces<atérales, a I'exception de sa surface fe
montage parfois, destiné a empécher le personnél de toucher accidentellement des parties
sous TENSION DANGEREUSE, des parties chaudes ou en mouvement a lintérieur e
I'éguipement et qui satisfait aux exigences.de rigidité mécanique, d'inflammabilité et e
stabilité (si applicable)

Note 1 a l'article: Les équipements portables ef\les EQUIPEMENTS TENUS EN MAIN sont des exemples d'EQUIPEMENT
SOP'S ENVELOPPE.

Note 2 a l'article: Cette définition est basée sur I'lEC 60050-441:2000, 441-12-02.

3.103
ENVELOPPE
enceinte assurant le type et le degré de protection approprié pour 'application prévue

Nofe 1 a l'article: Ep-général, une ENVELOPPE peut ne pas comporter de fonctions de sécurité, en fonction de gon
application prévue et'de sa construction.

Nofe 2 a l'article:~"Dans la présente norme, il est pris pour hypothése qu'une ENVELOPPE comporte des fonctigns
de|sécurité, sauf spécification contraire.

[SPURCE: IEC 60050-195:1998, 195-02-35, modifiée — les notes a l'article ont été ajoutées]]

3.104
CIRCUIT EXTERNE
circuit connecté par un RACCORDEMENT A L'INSTALLATION de I'équipement de commande

3.105

RACCORDEMENT A L'INSTALLATION

cablage de I'équipement de commande, qui n'est pas installé dans les locaux du fabricant de
I'équipement de commande

Note 1 a l'article: Les cablages d'alimentation, ainsi que les cablages d'entrée et de sortie analogiques et
numériques sont des exemples de RACCORDEMENTS A L'INSTALLATION.

Note 2 a l'article: Le cablage (p. ex.: cablage préassemblé ou moulé) réalisé par le fabricant de I'équipement de
commande n'est pas considéré comme un RACCORDEMENT A L'INSTALLATION.
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3.106

EQUIPEMENT MODULAIRE

équipement comportant différents modules tels qu'un chassis, une unité centrale, différents
modules d'E/S, des modules de réseau, etc.

Note 1 a l'article: Un EQUIPEMENT MODULAIRE peut:
a) étre un EQUIPEMENT OUVERT ou SOUS ENVELOPPE;

b) comporter des modules ne pouvant pas fonctionner seuls ou un module principal capable de fonctionner seul
et dont les fonctions peuvent étre améliorées par des modules complémentaires;

c) —présenter une taijlle et des fonctionnalités variables selon la combinaison et le nombre de modules:

d) | étre combiné a un équipement opérationnel ou étre fonctionnellement amélioré grace a I'ajout de moduies, par
le client.

3.107

EQUIPEMENT OUVERT
équipement qui ne protége pas le personnel contre un contact accidentel des’parties solus
TICE}:SION DANGEREUSE ou des parties en mouvement a l'intérieur de I'équipement et qui he
satisfait pas aux exigences de rigidité mécanique, d'inflammabilité et |de la stabilité (si
applicable)

Note 1 a I'article: Voir Annexe AA.

3.108
OHAERATEUR

Addition:

Note 1 a l'article: Voir définition de la Partie 1 et Annexe AA~du présent document.

3.109
EQUIPEMENT MONTE SUR PANNEAU
équipement dont une partie peut faire partie-de I'ENVELOPPE

Note 1 a l'article: Voir Figure 103.

3.110

EQUIPEMENT PORTABLE
équipement congu pour étrertenu a la main et pas maintenu en position fixe en UTILISATIDN
NQRMALE

3.11

CIRCUIT A TRES BASSE TENSION DE PROTECTION
CIRCUIT TBTP

circuit électrigue relié a la terre de protection dont la tension ne peut pas dépasser les valelrs
sujivantes:

CONDITION NORMALE et CONDITION DE PREMIER DEFAUT: Les niveaux de tension alternative sgnt
del 307V _efficace, de 42.4 V créte et le niveau de tension continue est de 60 V. Pour pn
équipement destiné a étre utilisé dans des EMPLACEMENTS HUMIDES, les niveaux de tension
alternative sont de 16 V efficace, de 22,6 V créte et le niveau de tension continue est de
35 V.

[SOURCE: IEC 60050-826-12-32:2004, modifiée — clarifiée et décrite de fagon plus compléte ]

3.112

CIRCUIT A TRES BASSE TENSION DE SECURITE

CIRCUIT TBTS

circuit électrique non relié a la terre de protection dont la tension ne peut pas dépasser les
valeurs suivantes:
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CONDITION NORMALE et CONDITION DE PREMIER DEFAUT: Les niveaux de tension alternative sont
de 30 V efficace, de 42,4 V créte et le niveau de tension continue est de 60 V. Pour un
équipement destiné a étre utilisé dans des EMPLACEMENTS HUMIDES, les niveaux de tension
alternative sont de 16 V efficace, de 22,6 V créte et le niveau de tension continue est de

35

V.

[SOURCE: IEC 60050-826-12-31:2004, modifiée — clarifiée et décrite de fagon plus compléte]

3.113

PERSONNEL D'ENTRETIEN

pegrsonne disposant de la formation technique, de I'expérience et de la connaissangce
appropriées des DANGERS, ainsi que des mesures visant a réduire le plus possible les dangers
encourus par elles-mémes, par d'autres personnes ou par |'équipement de commande, dans
unf environnement industriel, lors de la modification ou réparation de I'équipement He
commande

Note 1 a l'article: Le PERSONNEL D'ENTRETIEN désigne des personnes disposant de la formation technique, |[de
I'expérience et de la connaissance appropriées des DANGERS (p. ex.: DANGERS électriques, DANGERS thermiqueq et
DANGERS relatifs aux incendies) auxquels elles sont exposées en exécutant une tache donnée, ainsi que des
mgsures visant a réduire le plus possible les dangers encourus par elles-mémes, par d'autres personnes ou par
I'équipement de commande, dans un environnement industriel.

Note 2 a l'article: Le PERSONNEL D'ENTRETIEN procéde a des modification§~ou réparations de I'équipement |de
commande (p. ex.: configuration matérielle ou installation des mises a jourslogicielles fournies par le fabricant).

4 | Essais

L'article de la Partie 1 s'applique avec les exceptions/suivantes.

4.1 Généralités

Addition:

La conformité du produit avec la présente norme est vérifiée dans une configuration d'esshi,
définie par le fabricant, qui constitue la configuration la moins favorable. Voir 4.3.

Il | peut exister différentes~’ configurations d'essai produisant des conditions d'esgai
défavorables. Par exemple, il peut exister une configuration d'essai défavorable pour les
eslsais en températurey et une autre configuration d'essai défavorable pour I'essai de tensign.
Siftel est le cas, laousles configurations d'essai les moins favorables appropriées doivent éfre
utiflisées selon 4.3.2-et 4.4.

C¢s configufrations d'essai moins favorables et les conditions d'essai doivent étre pratiques|et
utfles pourles applications prévues.

VérifiCation de la conformité: La ou les configurations d'essai ainsi que les conditions d'essai
C I'OI'GO dUI'VUIIt étlc dUbUHIGHtGIGO Gt j'uotl'fl'clcc dauo l’C ICIIJ[JUIt d’UDOdI..

4.4.2 Application des conditions de défaut

Ajouter le paragraphe suivant:

4.4.2.101 Essais des appareils de commutation

4.4.2.101.1 Essai de surcharge

Les appareils de commutation doivent fermer et ouvrir un circuit d'essai présentant les
valeurs de courant, de tension et de facteur de puissance données au Tableau 101.
Cinquante cycles, chacun se composant de 1 fermeture et de 1 ouverture, doivent étre
réalisés avec un temps d'OUVERTURE de 1 s et un temps de FERMETURE de 9s. A la fin
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des 50 cycles, I'équipement doit étre soumis a I'essai d'endurance mentionné en 4.4.2.101.2,
selon les exigences en 14.102.

Tableau 101 — Valeurs du circuit d'essai de surcharge

Charge prévue

Courant

Tension

Facteur de puissance

Usage général en AC

1,5 x VALEUR ASSIGNEE

VALEUR ASSIGNEE

0,75 a 0,80

Usage général en DC

1,5 x VALEUR ASSIGNEE

VALEUR ASSIGNEE

Résistance en AC 1.5 x VALEUR ASSIGNEE VALEUR ASSIGNEE 1,0
ésistance en DC 1,5 x VALEUR ASSIGNEE VALEUR ASSIGNEE -
ssai pilote en AC @ VALEUR ASSIGNEE @ 1,1 x VALEUR ASSIGNEE P <0,35

VALEUR ASSIGNEE 2

1,1 x VALEUR ASSIGNEE P

R

E|

Efssai pilote en DC 2
NOTE 1

0 Z

Source: IEC 60947-5-1.

OTE 2 Essai pilote = caractéristiques assignées a un relais ou un commutateur qui commande la bobine d'yn
Litre relais ou commutateur.

O

Sauf spécification contraire, le courant d'appel doit étre égal a 10 fois le courant.en régime établi.

bl Régler I'équipement a l'essai (EUT, Equipment Under Test) a la tensign._et au courant ASSIGNES, pu
augmenter la tension de 10 % sans autre réglage de la charge.

(2]

Lg

4.4.2.101.2 Essai d'endurance

conformité (réussite/échec) est déterminée lorsqué. I'équipement termine l'essai saps
claquage électrique/mécanique et aprés un essai de fension diélectrique supplémentaire.

A
un
do

a fin de l'essai de surcharge en 4.4.2.104,. 1}, I'appareil de commutation doit fermer et ouVrir
circuit d'essai présentant les valeurside courant, de tension et de facteur de puissange

nnées au Tableau 102. 6 000 cycles.au total doivent étre réalisés, chacun se composant

He

1 fermeture et de 1 ouverture. Le cyele de fonctionnement doit étre constitué d'un temps
FE
cycles de l'essai pilote. Les 1 000 premiers cycles de I'essai pilote doivent étre exécutés

rylhme de 1 cycle par seconde; sauf pour les 10 a 12 premiers cycles qui doivent étre au

rapides que possible.

L'e¢ssai d'endurance«peut ne pas étre réalisé sur les appareils comportant des appareils
sortie statique destings pour une charge générale ou résistive.

Tableau 102 — Valeurs du circuit d'essai d'endurance

RMETURE de 1s et d'un temps d'OUVERTURE de 9 s, sauf pour les 1 000 premig

de
rs
au
5Si

Charge prévue Courant Tension Facteur de puissancg
U|sage général en AC VALEUR ASSIGNEE VALEUR ASSIGNEE 0,75 a 0,80
Usage-géneralenbBeC VAEEHRASSISNEE VAEEHR-ASSISNEE
Résistance en AC VALEUR ASSIGNEE VALEUR ASSIGNEE 1,0
Résistance en DC VALEUR ASSIGNEE VALEUR ASSIGNEE -

Essai pilote en AC 2 VALEUR ASSIGNEE VALEUR ASSIGNEE <0,35
Essai pilote en DC 2@ VALEUR ASSIGNEE VALEUR ASSIGNEE -

NOTE 1

Source: IEC 60947-5-1.

NOTE 2 Essai pilote = caractéristiques assignées a un relais ou un commutateur qui commande la bobine d'un
autre relais ou commutateur.

ASSIGNEE.

a8 Le circuit d'essai est identique au circuit d'essai de surcharge, a la différence que la tension est la tension
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La conformité (réussite/échec) est déterminée lorsque I'équipement termine I|'essai sans
claquage électrique/mécanique et aprés un essai de tension diélectrique supplémentaire.

5

Marquage et documentation

L'article de la Partie 1 s'applique avec les exceptions suivantes.

5.1.5.2 BORNES

Maodification:

Rémplacer le point a) comme suit:

a)| Les BORNES DE TERRE FONCTIONNELLE (c'est-a-dire utilisées a d'autres fins que,la sécuri
notamment pour une insensibilité renforcée aux brouillages) doivent étre marquées g
I'un des symboles suivants:
/‘I;\ IEC 60417-5018 (2002-10) ou

_— symbole 5 de la Partie 1, IEC 60417-5017 (2006-08).

Lorsqu'une BORNE est utilisée a la fois en tant que BORNE DE TERRE DE PROTECTION et
tant que BORNE DE TERRE FONCTIONNELLE, le symbole 6 ainsi que les autres exigenc
relatives a la BORNE DE TERRE DE PROTECTION daivent étre appliqués. Lorsqu'une BORNE ¢
utilisée a la fois en tant que BORNE (de liaisen) de terre et en tant que BORNE DE TER
FONCTIONNELLE, le symbole 5 ainsi que les autres exigences relatives aux BORNES de te
doivent étre appliqués.

5.1.8 Boites a BORNES de RACCORDEMENT A L'INSTALLATION

Ajouter aprés le premier alinéa:

ar

eNn
es
st
RE
re

Une BORNE de RACCORDEMENTLA L'INSTALLATION peut ne pas porter de marquage indiquant|la
température ASSIGNEE s'il e€st’destiné a assurer la connexion d'un conducteur de circuit de
commande seulement.

Un circuit de commande est tout circuit qui ne transporte pas I'alimentation RESEAU et qui ¢st
généralement limitéa 15 A.

5.4.1 Généralités

Addition:

Pour—um—équipement—destime—a—¢€tre—inmstatte—par e PERSONNEL D' ENTRETIEN—OUbienm—des

installateurs qui ont été formés, la documentation exhaustive peut étre fournie par support
électronique.

Lorsque cette procédure est appliquée, le symbole 14 du Tableau 1 (ISO 7000-0434B:2004-
01) peut étre inscrit sur le produit et I'emplacement de la documentation (p. ex.: URL,
code QR) peut étre indiquée sur le produit, I'emballage ou dans les informations imprimées
fournies avec le produit.

5.4.3 Installation des appareils

Addition:
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h) EQUIPEMENT OUVERT: Si I'équipement de commande est classé dans la catégorie des
EQUIPEMENTS OUVERTS, sa documentation doit spécifier I'ENVELOPPE qui doit étre fournie

par l'utilisateur (p. ex.: rigidité mécanique, INDICE IP).

NOTE Voir également 7.1.101 et 8.1.101.

Modification:

Remplacer le point d) 1) comme suit:

d) 1) m{ignnr\ne relatives a l'alimentation et au RACCORDEMENT A |'INSTALILATION par
exemple l'isolation, les CARACTERISTIQUES ASSIGNEES de température;

5.4.4 Fonctionnement de lI'appareil

Modification:

6

détails des méthodes de réduction des RISQUES de brilures sur des surfaces dont il 4
admis qu'elles dépassent les limites de température du 10.1, TABLEAU 19.

Protection contre les chocs électriques

L'article de la Partie 1 s'applique avec les exceptions suivantes.

6.

Re

Si
su
ell
lof

P3

a)
b)

Si
in
dl

.2 Exceptions

mplacement:

st

pour des raisons de fonctionnement, il n'est pas possible d'empécher que les parties

ivantes ne soient ACCESSIBLES et ne deviennent des parties sous TENSION DANGEREUS
s peuvent étre ACCESSIBLES a un PERSONNEL D'ENTRETIEN en UTILISATION NORMA
squ'elles sont des parties sous TENSION.DANGEREUSE:

r exemple:

parties de lampes et de douilles de lampes aprés retrait des lampes;

parties destinées a étre.remplacées par un PERSONNEL D'ENTRETIEN (p. ex.: batteries)
qui peuvent devenir, des parties sous TENSION DANGEREUSE pendant le remplacement

une autre action effectuée par le PERSONNEL D'ENTRETIEN, mais seulement si elles ne sd
ACCESSIBLES qu'apr moyen d'un oUTIL et qu'elles comportent un marquage d'avertissemg
(voir 5.2);

l'une des{parties citées dans les exemples a) et b) recoit une charge d'un condensatsg
erne, elle 'ne doit pas devenir une PARTIE ACTIVE DANGEREUSE 10 s aprés la coupd
limentation.

E’
LE

et
OU
nt
nt

ur

En

cas de r\hnrga recue d'un condensateur infnrnn’ la conformité est vérifide par les mesun

en

6.3 afin d'établir que les niveaux de 6.3.1 c) ne sont pas dépassés.

6.2.1 Généralités

Ce paragraphe de la Partie 1 est applicable a 'EQUIPEMENT SOUS ENVELOPPE.

6.2.2 Examen

Ce paragraphe de la Partie 1 est applicable a 'EQUIPEMENT SOUS ENVELOPPE.

6.2.3 Ouvertures au-dessus de parties qui sont sous TENSION DANGEREUSE

Ce paragraphe de la Partie 1 est applicable a 'EQUIPEMENT SOUS ENVELOPPE.
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6.2.4 Ouvertures d'accés aux commandes préréglées

Addition:

Premier alinéa: Ce paragraphe de la Partie 1 est applicable a I'EQUIPEMENT SOUS ENVELOPPE.
Ce paragraphe s'applique uniquement au PERSONNEL D'ENTRETIEN.

Ajouter les paragraphes suivants:

6.1 8 -
|
Ar Peripherals |
tly / .. . .
non_pf,ﬁfnr;':fe??ﬂ’; %sta“ed) C, l € Interface/port digital and analogue input signals
Al | - Remote 10s 31| 1 4 110 power interface/port
— 3 | D, I » Interface/port digital and analogue output signalg
Local extension raé:k Jl lq 0 power interface/port
4 ]
[ — — 1 I
J DI
out C J E | Communicatienyinterface/port with third- party
mod&e(s) jl D / | 4 devices (e;g. computers, printers)\
J I E |
Processing — _F| d Equipment power interface/port
unit(s) Output _DI |
and module(s) E I
memory I —F| K > Auxiliary power output interface/port
Commmcml £ . I | used to power sensors and actuators
ons modules] G
oot T — EI — I » Protective earth terminal/port
F K |
Power supply 'l'l — —G| —H| | ® Functional earth terminal/port
|
K G H Be 4 Open communication interface/port,
|| Auxiliary power [ i I E"I l I ® ais0 open to third-party devices
supply (optional) I
Be,
G H
~|—| sl I |
H Be |
|51 I
Be |
Bil |
d nternal commun'cation interface/port
® for peripherals |
|
v [
Limit of the scope of this standard P Interfaced devices and signals
s IEC
Légende
Al Interface/accés de communication pour baie d'extension locale
Ar  Interface/acces de communication pour station d'E/S déportée, commande de réseau, bus de terrain
Be Interface/accés de communication ouvert(e), également ouvert(e) aux appareils tiers, tels qu'un outil de
programmation et de mise au point ou un ordinateur personnel utilisé pour la programmation
Bi Interface/accés de communication interne pour périphériques
Interface/accés pour signaux d'entrée numériques et analogiques
D Interface/acceés pour signaux de sortie numériques et analogiques
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g tiers (p. ex.: ordinateurs, imprimantes)

F Interface/acceés pour I'alimentation d'équipement
G Accés/BORNE DE TERRE DE PROTECTION

H Accés/BORNE DE TERRE FONCTIONNEL(LE)

J Interface/acces d'E/S d'alimentation

K

— 87 —

Interface/accés de sortie d'alimentation auxiliaire utilisé(e) pour alimenter les capteurs et les actionneurs

Interfaces/accés de communication série ou paralléle pour la communication des données avec des appareils

A Lo
Angrars

- .
rrancars

Pefipherals (permanently/non-permanently installed)

Périphériques (installés a titre permanent/non
permanent)

Remote I10s

E/S a distance

Log¢al extension rack

Baie d'extension locale

P

=

qcessing unit(s) and memory

Unité(s) de traitement et mémoire

Input module(s)

Module(s) d'entrée

Oufput module(s)

Module(s) de sortie

Communications modules (optional)

Modules de communication (en option)

Power supply

Alimentation

iliary power supply (optional)

Alimentation auxiliaire (en option)

Interface/port digital and analogue input signals

Interface/dccés pour signaux d'entrées numériques ef
analogiquées

I/O| power interface/port

Intefface/accés d’entrée/sortie d'alimentation

Interface/port digital and analogue output signals

Interface/accés pour signaux de sorties numériques et

analogiques

Communication interface/port with third-party devices,
(e.g. computers, printers)

Interface/accés de communication avec des appareilq
tiers (par ex. des ordinateurs ou des imprimantes)

Eqlipment power interface/port

Interface/accés d’alimentation d'équipement

Aukiliary power output interface/port used to,power
sensors and actuators

Interface/accés de sortie d'alimentation auxiliaire
utilisé(e) pour alimenter les capteurs et les actionneu

[

Prqtective earthing terminal/port

Acces/borne de mise a la terre de protection

Functional earthing terminal/port

Accés/borne de terre fonctionnel(le)

Open communication interfacé/port, also open to third-
pafty devices

Interface/acces de communication ouvert(e), égalemg
ouvert(e) aux appareils tiers

Internal communicatien‘interface/port for peripherals

Interface/accés de communication interne pour
périphériques

Limit of the scope of this standard

Limite du domaine d'application de la présente norme

Intgrfaced devices and signals

Appareils avec interface et signaux

Figure 101 — Schéma type d'interfaces/accés des équipements de commande

Le Tableau 103 définit si les accés de l'équipement de commande sont ACCESSIBLES par
I'OPERATEUR et exigent par conséquent une protection contre les chocs électriques. Outre les
acceés Ar, Be et E, une protection peut étre obtenue en intégrant les parties sous TENSION

DANGEREUSE a l'accés non ACCESSIBLE.
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Tableau 103 — Accés ACCESSIBLES par I'OPERATEUR
pour les EQUIPEMENTS OUVERTS et les EQUIPEMENTS SOUS ENVELOPPE

ACCESSIBLE PAR L'OPERATEUR®
Acceés EQUIPEMENT EQUIPEMENT
OUVERT SOUS ENVELOPPE
Al Interface/accés de communication pour baie d'extension locale Non Oui
Ar Interface/accés de communication pour station d'E/S déportée, Oui Oui
commande de réseau, bus de terrain 2
B ; TI(Ee) oul oul
aux appareils tiers, tels qu'un outil de programmation et de mise au
point ou un ordinateur personnel utilisé pour la programmation 2
Bif Interface/accés de communication interne pour périphériques Non Non dpplicable|?
Interface/accés pour signaux d'entrée numériques et analogiques Non Qui
D| Interface/accés pour signaux de sortie numériques et analogiques Non Oui
Interfaces/accés de communication série ou paralléle pour la Oui Oui
communication des données avec des appareils tiers (p. ex.:
ordinateurs, imprimantes) @
F| Interface/acces pour I'alimentation d'équipement Non Oui
G| Accés/BORNE DE TERRE DE PROTECTION Non Oui
H| Accés/ BORNE DE TERRE FONCTIONNEL(LE) Non Oui
J Interface/accées d'E/S d'alimentation Non Oui
K| Interface/accés de sortie d'alimentation auxiliaire utilisé(e) pour Non Oui
alimenter les capteurs et les actionneurs

i)

Les accés Ar, Be et E contiennent des circuits qui peuvent étre connectés a d'autres équipements et doiven
étre considérés comme étant ACCESSIBLES.

b L'accés Bi est un accés de communication interne. Par conséquent, par définition, il ne quitte jamais
I'EQUIPEMENT SOUS ENVELOPPE.

¢ | Dans des circonstances particuliéres, certains acces d'un EQUIPEMENT OUVERT OU SOUS ENVELOPPE peuvent
ne pas étre considérés comme étant ACCESSIBLES par I'OPERATEUR.

Dgs dispositions doivent étreprises afin que les parties ACCESSIBLES par I'OPERATEUR et les
accés définis au Tableau-103 comme ACCESSIBLES par I'OPERATEUR = Oui ne deviennent pas
des parties sous TENSION®DANGEREUSE en conditions normales et en conditions de défgut
simple.

L4 conformité est/vérifiée par examen et, en cas de doute, une mesure et un essai sqnt
réalisés selom6.2.

6.2.102-Equipement de commande

6.2:102.1 Parties ACCESSIBLES

Les parties ACCESSIBLES de I'équipement de commande ne doivent pas étre, ou en cas de
défaut simple devenir, des parties sous TENSION DANGEREUSE. Bien qu'elles soient
principalement destinées aux EQUIPEMENTS SOUS ENVELOPPE, ces exigences s'appliquent
également aux EQUIPEMENTS OUVERTS. Lorsqu'elles sont appliquées aux EQUIPEMENTS
OUVERTS, les équipements de commande doivent étre considérés comme étant installés
conformément aux instructions du fabricant. Voir également 5.4.3 et I'Annexe AA.

Si le PERSONNEL D'ENTRETIEN doit procéder a des ajustements, par exemple pendant la mise
en service d'un EQUIPEMENT OUVERT, la protection contre les DANGERS encourus a proximité de
I'ajustement doit étre assurée afin d'éviter tout contact. Si le DANGER n'est pas signalé par une
étiquette d'avertissement (voir 5.2), d'autres dispositifs doivent étre mis en ceuvre (p. ex.:
ENVELOPPE de sécurité ou BARRIERE DE PROTECTION).
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La

conformité est vérifiée par examen et examen selon 6.2.2.

6.2.102.2 Circuits TBTS/TBTP

Les circuits TBTS/TBTP n'exigent pas d'évaluation supplémentaire du RISQUE de chocs
électriques, sous réserve que ces circuits se situent dans des endroits secs.

6.5.2.1 Généralités

Addition:

NG
dir
AS

6.
M

Aj

Si
ni

as|
(p

TE 101 Les BORNES de terre de protection et les contacts de mise a la terre ne sont pas connec
ectement a la BORNE neutre des équipements. Cela n'empéche pas le raccordement d'appareils convenhablem
BEIGNES (p. ex.: condensateurs ou limiteurs de surtensions) entre la BORNE DE TERRE DE PROTECTION €t le 'neutr

5.2.6 Ecran de LIAISON DE PROTECTION des transformateurs

bdification:
buter le second alinéa suivant:

I'équipement de commande ne comporte aucune protection ‘contre les surintensités
eau de l'enroulement, le courant d'essai doit étre égal a deux fois les caractéristiqu
signées de l'appareil de protection contre les surintensités“de I'équipement de comman
ex.: fusible, disjoncteur). Cet appareil de protection contre les surintensités peut é

infégré a I'équipement de commande ou étre spécifié dans le manuel.

Aj
6.

6.

Le

buter les paragraphes suivants:

b.2.101 Classes d'équipements

5.2.101.1 Généralités

électriques est maintenue en .CONDITION NORMALE et en conditions de défaut simple

I'é

NG

6.

Ed
IS

pr
en

NG

quipement installé.

TE Découlent de I'lEC 6114012001, Article 7.
5.2.101.2 Equipements de Classe |

uipements qui~assurent la protection contre les chocs électriques au moyen d'u
DLATION PRINGIPALE. lls permettent également de raccorder au conducteur de terre
btectiontes parties conductrices susceptibles d'étre portées a des TENSIONS DANGEREUS|
cas dexdéfaillance de I''SOLATION PRINCIPALE.

és
ent

b

au
es
e
re

s classes d'équipements indiqueht les moyens par lesquels la protection contre les chocs

de

TE“/Les équipements de Classe | peuvent comporter des parties possédant une DOUBLE ISOLATION ou {ne

1ISO

LATION RENFORCEE, OU bremdes parlies fonctiommant a tres basse tEnsion a8 SEcurite (IB1o).

Si un cordon souple est utilisé, il doit inclure un conducteur de terre de protection devant faire

pa

rtie du cordon-connecteur.

Les parties conductrices ACCESSIBLES des équipements, qui peuvent devenir des parties sous
TENSION DANGEREUSE en cas de défaut simple, doivent étre connectées au circuit de
protection des équipements. Les parties conductrices, telles que les vis, les rivets et les
plaques signalétiques, qui pourraient devenir parties sous TENSION DANGEREUSE en conditions
de défaut simple, doivent étre protégées par d'autres dispositifs, tels qu'une DOUBLE
ISOLATION/ISOLATION RENFORCEE, de maniére a ce qu'elles ne deviennent pas des parties sous

TE

NSION DANGEREUSE.
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Lorsqu'une partie des équipements est retirée de I'ENVELOPPE a des fins de maintenance
normale, par exemple, les circuits de protection couvrant d'autres parties des équipements ne
doivent pas étre coupés.

Les exigences de terre de protection sont spécifiées en 6.5.2.102 ou 6.5.2.103.

6.5.2.101.3 Equipements de Classe Il

Equipements pour lesquels la protection contre les chocs électriques ne repose pas
uniguement sur |'ISOLATION PRINCIPALE, mais également sur _des précautions de sécurité
supplémentaires (p. ex.: DOUBLE ISOLATION ou ISOLATION RENFORCEE). Il n'existe pas, fde
digpositif de terre de protection ni de fiabilité en ce qui concerne les conditions d'installation|

Une IMPEDANCE DE PROTECTION peut étre utilisée a la place d'une DOUBLE ISOLATION:

Dgs moyens maintenant la continuité des circuits sont admissibles,  (€'est-a-dire drs
composants internes mis a la terre ou des surfaces conductrices), a condition que ces circujts
sojient doublement isolés des circuits ACCESSIBLES de I'équipement.

Une connexion aux BORNES de terre dans un but fonctionnel “est acceptable (p.e
anftiparasitage), sous réserve que le systéme de DOUBLE ISOLATION soit fourni a des fins de
prptection.

X

L'¢quipement peut appartenir a I'un des types suivants:

a)| aisolation enveloppante avec une ENVELORRE de matériau isolant durable |[et
essentiellement continue qui entoure toutes les parties conductrices. Les pieces de petjte
taille (plaques signalétiques, vis et rivets):sont exclues si elles sont isolées des parties
sous TENSION DANGEREUSE par une isolation au moins équivalente a une ISOLATIDN
RENFORCEE;

b)| a protection métallique enveloppante Ccomportant une ENVELOPPE en métal essentiellemgnt
continue, dans laquelle est utilisée une DOUBLE ISOLATION, sauf pour les parties ou gst
utilisée une ISOLATION RENFORCEE;

c)| combinaison de a) et b).

NQTE 1 L'isolation enveloppante*peut faire partie de I''ISOLATION SUPPLEMENTAIRE globale ou de [I'ISOLATION
RENFORCEE.

NQTE 2 L'utilisation d'une“DOUBLE ISOLATION et/ou d'une ISOLATION RENFORCEE compléte, avec un contact ou yne
BORNE DE TERRE DE PROTECTION, est considérée comme étant une construction de Classe I.

NQTE 3 Ces équipements peuvent comporter des parties fonctionnant a trés basse tension de sécurité (TBTS),
6.9.2.101.4 ) Equipements de Classe lll

Equipements qui assurent la protection contre les chocs électriques au moyen de circuity a
tr§s\basse tension de sécurité (TBTS, TBTP). De plus, les tensions produites par ou dans ces
équipements ne dépassent pas les limites de TBTS/TBTP.

Une connexion aux BORNES de terre dans un but fonctionnel est acceptable (p. ex.:
antiparasitage).

Les cables des circuits TBTS/TBTP doivent étre isolés des cables des circuits autres que
des TBTS/TBTP, ou l'isolation de tous les conducteurs doit étre assignée a la tension la plus
élevée. Par ailleurs, un écran de protection relié ala terre ou un appareil d'isolation
supplémentaire doit étre prévu autour des cables des circuits TBTS/TBTP ou autour des
cables des autres circuits, sur la base de I'lEC 60364-4-41.


https://iecnorm.com/api/?name=d885172430c407cf1c4e4948c3110299

IEC 61010-2-201:2017 © IEC 2017 -91 -

6.5.2.102 Exigences de terre de protection pour les EQUIPEMENTS SOUS ENVELOPPE

Les parties ACCESSIBLES des équipements de Classe | (p. ex.: chassis, armature, parties
métalliques fixes des ENVELOPPES métalliques) autres que celles qui ne peuvent pas devenir
des parties sous TENSION DANGEREUSE, doivent étre interconnectées électriquement et
raccordées a une BORNE DE TERRE DE PROTECTION.

Cette exigence peut étre satisfaite par des parties structurelles, sous réserve qu'elles
assurent la continuité électrique adéquate. Elle s'applique aussi bien quand I'équipement est
utilisé seul que lorsqu'il est intégré a un assemblage.

Les cordons ou cables qui alimentent les périphériques des EQUIPEMENTS PORTABLES™ e
Classe | doivent comporter un conducteur de terre de protection.

Lgs parties conductrices ACCESSIBLES isolées ne sont pas considérées comme un danger|si
elles sont implantées de telle maniére qu'elles excluent tout contact avec les’ parties activies
et| qu'elles résistent a la tension d'essai diélectrique du Tableau 5 pour ['ISOLATION
RENFORCEE, ce qui correspond a la tension de fonctionnement ASSIGNEE/la plus élevée {e
l'upité.

Les équipements de Classe Il peuvent posséder un conducteur. fenctionnel interne de misq a
laterre, mais ne doivent pas comporter une BORNE DE TERRE DE'‘PROTECTION ou un conductgur
del terre de protection dans le cordon d'alimentation de I'équipement.

Si| les équipements comportent une BORNE DE TERRE DE PROTECTION (équipements e
Classe I), les exigences suivantes s'appliquent~également, en plus des spécifications
générales de raccordement mentionnées précédemment.

e | La BORNE DE TERRE DE PROTECTION doit étre)facilement ACCESSIBLE et placée de telle sorte
que le raccordement des équipements au conducteur de terre de protection soit conseryé
lorsque le capot ou toute autre partie*est retiré(e).

e [ Les produits destinés a étre raccordés a l'aide du cordon d'ALIMENTATION (tels que les
périphériques des équipements)“doivent comporter une BORNE DE TERRE DE PROTECTIDN
intégrée au capuchon ou a la(prise (s'il s'agit d'un cordon-connecteur amovible).

e | La BORNE DE TERRE DE PROTECTION doit étre du type a vis, a plot ou a pression et doit éfre
constituée de tout matériau approprié résistant a la corrosion.

o | Les dispositifs dewserrage des BORNES DE TERRE DE PROTECTION doivent étre fixés fpe
maniére adéquaterpour éviter un desserrage accidentel, et ne doivent pas pouvoir éfre
desserrés sans aide d'un OUTIL.

¢ | Les BORNES\DE TERRE DE PROTECTION et les contacts de mise a la terre ne doivent pas éfre
connectés—directement ala BORNE neutre des équipements. Cela n'empéche pas |le
raccordement d'appareils convenablement assignés (p. ex.: condensateurs ou limiteurs de
surtensions) entre la BORNE DE TERRE DE PROTECTION et le neutre.

e [ La“BORNE DE TERRE DE PROTECTION et les autres dispositifs de protection internes| a
'equipement doivent satisfaire aux exigences donnees de 6.5.2.4 ou 6.5.2.5.

e La BORNE DE TERRE DE PROTECTION ne doit pas avoir d'autre fonction.
6.5.2.103 Exigences de terre de protection pour les EQUIPEMENTS OUVERTS
Les EQUIPEMENTS OUVERTS doivent satisfaire aux exigences de 6.5.2.4 ou 6.5.2.5,

a I'exception de la disposition selon laquelle le raccordement a un conducteur de protection
externe peut étre remplacé par une liaison a I'ENVELOPPE ACCESSIBLE par I'OPERATEUR.

6.6.1 Généralités

Modification:
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Remplacer la NOTE 2 comme suit:

NOTE 2 Pour les cables d'alimentation RESEAU, voir 6.10.

6.6.2 BORNES pour CIRCUITS EXTERNES

Modification:

Au début du paragraphe, ajouter ce qui suit:

Td
ét

L4
co|

utes les parties des BORNES qui maintiennent le contact et transportent le courant doivg
e construites dans un métal de résistance mécanique adéquate.

conception mécanique des interfaces doit étre réalisée de telle maniére ‘qu'auc
nducteur ne soit soumis a une flexion d'un rayon de courbure inférieura.six fois s

diameétre aprés retrait des éléments de couverture (armure, gaines, matériaux.de’bourrage).

L4

Le
SO

6.

Re

Ce

Al

conformité est vérifiée par examen.

s DISTANCES D'ISOLEMENT entre les BORNES et entre la BORNE et(les parties mises a la te
nt indiquées en 6.7.101.

5.3 Circuits avec BORNES qui sont sous TENSION DANGEREUSE

mplacement:
paragraphe s'applique aux BORNES et aux accés (voir Tableau 103).

cune partie conductrice ACCESSIBLE des>EQUIPEMENTS SOUS ENVELOPPE ne peut étre u

partie SOUS TENSION DANGEREUSE. En ce<qui concerne les EQUIPEMENTS OUVERTS, les BORN

et
La

6.
M

Aj

Le

les accés définis en Tableau 103 doivent étre protégés.
conformité est vérifiée par examen.

y.1.1 Généralités

bdification:

Duter apres le premier alinéa:

parties cohductrices ACCESSIBLES sont spécifiées a la Figure 102.

nt

Lun

s exigences relatives a l'isolation entre les différents circuits et entre les circuits et les
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Mains circuit #1 B1 Mains circuit #2
B1
HAZARDOUS VOLTAGE HAZARDOUS VOLTAGE

SECONDARY CIRCUIT #1 ATV B2 SECONDARY CIRCUIT #2

Operating at less than or equal to Operating at l2ss than or equal ta
mains voltage B1 or B2' mains voltage
HAZARDOUS VOLTAGE B2 HAZARDOUS VOLTAGE
SECONDARY CIRCUIT #1 Ao N N N B2 SECONDARY CIRCUIT #2
Operating at greater than mains Cperating at greater than mains
valtage valtage
B1 B2 B2
Unaccessible ELV CIRCUIT B2 Unaccessible ELV CIRCUIT
= o ——tototo —] =
R1 R2 R2 R2
Ackessible SELV CIRCUIT #1 | T T el B3— Accessible SELV TIRCUIT 2
R1 R2 R2 R2 B3
Acessible PELV CIRCUIT #1 LA A VNIV N N B3__nccessible PELY CIRCUITf#2
Apcessible conductive parts R1 R2 R2 R2 F F ¥ Accessible conductive parfs
#1 | | | a #?2
(unearthed) ‘ (unearthed)
Edithed conductive parts and B1 B2 B2 B2 r { ¢ [ [Eartned conductve parts shd
afcessible earthed parts | | | | accessible earthed parfs
of PELV circuit #1 of PELV circuit #2

IEC 149/13

B1| Le niveau de protection de base doit satisfaire aux exigences de 6.4. Les lignes de fuite, les DISTANQES
D'ISOLEMENT et I'isolation solide doivent satisfaire aux exigences de 6.7.2.

B2| Le niveau de protection de base doit satisfaire aux eXigences de 6.4. Les lignes de fuite, les DISTANQES
D'ISOLEMENT et I'isolation solide doivent satisfaire aux.exigences de 6.7.3.

B3| Le niveau de protection de base doit satisfaire, aux exigences de 6.4. Les lignes de fuite, les DISTANQES
D'ISOLEMENT et l'isolation solide doivent satisfaire’ aux exigences de 6.7.3. Cette régle peut étre contournég si
les essais de défaut mentionnés en 4.4 ne mettent en évidence aucun DANGER.

R1[ Le niveau de protection double/renforCe” doit satisfaire aux exigences de 6.5. Les lignes de fuite, |es
DISTANCES D'ISOLEMENT et I'isolation solide doivent satisfaire aux exigences de 6.7.2.

R2[ Le niveau de protection doublelrenforcé doit satisfaire aux exigences de 6.5. Les lignes de fuite, |es
DISTANCES D'ISOLEMENT et l'isolation solide doivent satisfaire aux exigences de 6.7.3.

F Isolation fonctionnelle. Aucun niveau spécifique n'est spécifié.

Le$ parties conductrices mises a la terre doivent satisfaire aux exigences de 6.5.2.4 ou 6.5.2.5.

Suf la droite, les élémentis“entourés en rouge peuvent uniquement s'appliquer aux considérations relatives & la

prqpagation du feu de-I"Article 9.

1 Niveau d'isolation B1 ou B2 le plus élevé, selon la valeur la plus élevée des TENSIONS DE SERVICE |de

I'alimentation,RESEAU et des circuits secondaires.

Anglais

Francgais

Mains circuit

Circuit réseau

HAZARDOUS VOLTAGE SECONDARY CIRCUIT

CIRCUIT SECONDAIRE DANGEREUX SOUS TENSION

Operaung at less than or equal 10 malins voltage

Fonctionnant a une tension mferieure ou egale a ta
tension réseau

Operating at greater than mains voltage

Fonctionnant a une tension supérieure a la tension
réseau

Unaccessible ELV CIRCUIT

CIRCUIT TBT inaccessible

Accessible SELV CIRCUIT

CIRCUIT TBTS accessible

Accessible PELV CIRCUIT

CIRCUIT TBTP accessible

Accessible conductive parts (unearthed)

Parties conductrices accessibles (non mises a la terre)

Earthed conductive parts and accessible earthed parts
of PELV circuit

Parties conductrices mises a la terre et parties
accessibles mises a la terre du circuit PELV

B1 or B2

B1 ou B2

Figure 102 — Exigences relatives a l'isolation entre les différents circuits et entre les
circuits et les parties conductrices ACCESSIBLES
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Ajouter a la fin du paragraphe:

Entre 1) les circuits TBTS ACCESSIBLES, 2) les circuits TBTP ACCESSIBLES ou 3) les parties
ACCESSIBLES conductrices sans mise a la terre et les parties sous TENSION DANGEREUSE, deux
niveaux de protection doivent exister: par exemple, a) DOUBLE ISOLATION, b) ISOLATION
RENFORCEE, C) ISOLATION PRINCIPALE + LIAISON DE PROTECTION.

6.7.1.2 DISTANCES D'ISOLEMENT

Addition:

Une interpolation linéaire est admise entre les deux points les plus proches du Tableat. 3. |La
DI$TANCE D'ISOLEMENT minimale calculée a l'aide de ce coefficient multiplicateur doit éfre
arfondie a I'incrément du dixiéme supérieur le plus proche.

6.7.1.5 Exigences pour l'isolation suivant le type de circuit

Remplacement:

Les exigences relatives a l'isolation entre les différents circuits cet“entre les circuits et les
parties conductrices ACCESSIBLES sont spécifiées comme suit:

a)| ala Figure 102;

b)| dans I'lEC 61010-1:2010, Article K.3, pour les circuits® présentant une ou plusieurs des
caractéristiques suivantes:

1) la surtension transitoire maximale possiblefest limitée par la source d'alimentation pu
dans I'équipement a un niveau donné .inférieur au niveau théorique pour le CIRCYIT
RESEAU;

2) la SURTENSION TRANSITOIRE maximalé€’possible est supérieure au niveau théorique pqur
le CIRCUIT RESEAU;

3) la TENSION DE SERVICE est égale' a la somme des tensions issues de plusieurs circujts
ou correspond a une tensionimixte;

4) la TENSION DE SERVICE comprend une tension de créte récurrente qui peut présenier
une forme d'onde non;sSinusoidale périodique ou une forme d'onde non périodigue
montrant une certaine régularité;

5) la tension de service a une fréquence supérieure a 30 kHz;

c)| dans [I'IEC 61010%1:2010, Article K.1, pour les CIRCUITS RESEAU de CATEGORIE pE
SURTENSION Il ou IV ou pour les CATEGORIES DE SURTENSION Il (au-dela de 300 V);

d)| dans I'lE€"61010-1:2010, Article K.2 pour les circuits secondaires, ou la séparation des
circuitsen c) est réalisée uniquement par un transformateur.

Les  exigences relatives a l'isolation des circuits de mesure sont spécifiees daps
I'"EC61010-2-030.

NOTE Pour les exigences relatives aux circuits de commutation tels qu'une alimentation a découpage, voir
I''EC 61010-1:2010, Article K.3.

Ajouter les paragraphes suivants:

6.7.1.101 Matériaux non métalliques supportant des parties sous TENSION DANGEREUSE

Les matériaux non meétalliques supportant des parties sous TENSION DANGEREUSE doivent
posséder un indice de résistance au cheminement (IRC) supérieur ou égal a 175.
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6.7.2 Isolation des CIRCUITS RESEAU de CATEGORIES DE SURTENSION Il avec une tension
nominale d'alimentation de 300 V

Modification:

Pour les CIRCUITS RESEAU dont la tension est supérieure a 300 V, voir I'Annexe K. Pour les
Tableaux K.2, K.3 et K.4, une interpolation linéaire de la ligne de fuite est admise, mais la
ligne de fuite ne peut jamais étre en dessous de la DISTANCE D'ISOLEMENT.

6.7.2.1 DISTANCES D'ISOLEMENT et LIGNES DE FUITE

Maodification:
Remplacer le Tableau 4 par le suivant:

Tableau 4 — DISTANCES D'ISOLEMENT et LIGNES DE FUITE des CIRCUITS'\RESEAU
de CATEGORIE DE SURTENSION Il avec une tension maximale de.300 V

i Valeur des DISTANCES b
Tehsion D'ISOLEMENTY Valeur des LIGNES DE FUITE
ntre
phpse et| DEGRE | DEGRE DEGRE DE
neutre DE DE DEGRE DE
en poLLU | PoLLU :I(())LNU; POLLUTION 1 DEGRE DE POLLUTION 2 DEGRE DE POLLUTION 3
cdurant | TION 1 | TION 2
alterna
tif CClI MG | CClI
efficace MG |, II, Y III' MGLILA, MGI | MGII [MGIII| MGI | MG Il | MG|III
mm mm mm 1l ’ Ila
c
mm mm mm mm mm mm mm mm mimn
¥ 50 0,04 0,22 0,8 0,04 0,18 0,04 0,6 0,85 1,2 1,5 1,7 1,9
4100 0,1 0,22 0,8 0,1 0,25 0,16 0,71 1,0 1,4 1,8 2,0 2,p
4150 0,5 0,5 0,8 0,5 0,5 0,5 0,8 1,1 1,6 2,0 2,2 2,
{300 1,5 1,5 1,5 1,5 1,5 1,5 1,5 2,1 3 3,8 4,2 4.¥

a8 |Pour les cartes de circuit imprimées; ‘les valeurs relatives au DEGRE DE POLLUTION 1 s'appliquent.

b |Une interpolation linéaire de Ia lighe de fuite est admise. Cependant, la ligne de fuite ne peut jamais étre en
dessous de la DISTANCE D'ISOLEMENT.

¢ |Les valeurs de créte en courant alternatif ou continu sont égales a V2 x les valeurs efficaces en courant
alternatif indiquées.

4 |L'interpolation pour'les DISTANCES D'ISOLEMENT n'est pas admise.

NQTE 1 Le tableal.est extrait de I'lEC 60664-1.
NQTE 2 MG I\= Groupe de matériaux |, CTI > 600.

NQTE 3( MG Il = Groupe de matériaux Il, 600 > CTI > 400.

NOTE4 MG Ula = Groupe de matériaux lla 400> CTl > 175

NOTE 5 MG llIb = Groupe de matériaux Illb, 175 > CTIl > 100.
NOTE 6 MG Il = MG Illa et MG IlIb.
NOTE 7 CCI = Carte de circuit imprimé.

NOTE 8 Les lignes de fuite indiquées dans ce tableau ont déja augmenté et ne sont donc pas en dessous de la
DISTANCE D'ISOLEMENT.

NOTE 9 Pour les cartes de circuit imprimé, la LIGNE DE FUITE minimale est de 0,04 mm.

Ajouter apres la déclaration de conformité:
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Dans la mesure ou la conformité est vérifiée par examen et par des mesures, l'essai
diélectrique n'est pas exigeé.

Ajouter apres la derniére déclaration de conformité:

NOTE 101

LIG

NES DE FUITE.

6.7.2.2.1 Généralités

Licria.

L'Annexe FF donne des exemples de cas particuliers de mesure des DISTANCES D'ISOLEMENT et des

Aj
Si

Re

mplacer le Tableau 5:

et | Sranald e roata:
PUTCT T PTCTTITCT CTITYTTCSUTVAaTite.

la tension RESEAU ou secondaire est supérieure a 300 V, se reporter a I'Annexe K.

Tdbleau 5 — Tensions d'essai de l'isolation solide entre le RESEAU D'ALIMENTATION et enfre

maximale de 300 V d

les CIRCUITS RESEAU et secondaires de CATEGORIE DE SURTENSION ll-avec une tension

alternatif indiquées.

Pour les produits a courant centinu, cette plage se termine a 60 V.
Pour les produits a courant-€ontinu, cette plage commence a 60 V.

Aucun essai n'est négessaire pour les circuits/unités TBTS/TBTP.

p][-,zr;zlz:‘ ::Lt,:?e Pour | ISOLATslﬂl;PPLREI;:LPTﬂ_Ii:t I'ISOLATION Polir I'ISOLATION RENFORCEE
en coura_nt Tensions d'essai, V Tensions d'essai, V
alternatif
efficace Courant alternatif Courant continu Courant alternatif Courant continu
ve 5s 1 min 5s 1 min 5s 1 min 5s 1 min
<50°P 1250 300 1750 420 2 500 600 3 500 850
<100° 1300 350 1 800 500 2 600 700 3 600 990
<150 1350 400 1900 570 2700 800 3 800 1100
<300 1500 550 2100 780 3 000 1100 4 200 1600
NOTE Le tableau est extrait de I'lEC 60664-1.
al Les valeurs de créte en courant_afternatif ou continu sont égales a V2 x les valeurs efficaces en couraft

R4

La
l'e

de

mplacer leydeuxieme alinéa sur la conformité:

conformité est vérifiée par inspection, et par I'essai en courant alternatif de 6.8.3.1 ou par
ssai~en courant continu de 6.8.3.2, en utilisant la tension applicable du Tableau 5. L'essai
min et I'essai de 5 s doivent étre réalisés, ou un seul essai représentant la combinaispn

la plus défavorable des essais de 1 min et de 5 s.

NOTE 101

1 min & 3 kV suffit.

6.7.3.1 Généralités

Modification:

Ajouter a la fin de l'alinéa:

Pour les CIRCUITS RESEAU dont la tension est supérieure a 300 V, voir Annexe K.

Par exemple, si un essai de 1 min a 1,1 kV et un essai de 5s a 3 kV sont exigés, un seul essai de
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6.7.3.2 DISTANCES D'ISOLEMENT

Modification:

Remplacer le Tableau 6:
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Tableau 6 — DISTANCES D'ISOLEMENT et tensions d'essai des circuits secondaires dérivés
des CIRCUITS RESEAU de CATEGORIE DE SURTENSION Il avec une tension maximale de 300 V

Tension RESEAU, CATEGORIE DE SURTENSION Il

<100 V AC efficace ® <150 V AC efficace ° <300 V AC efficace ©
Tension de choc Tension de choc Tension de choc
ASSIGNEE de 500 V ASSIGNEE de 800 V ASSIGNEE de 1 500 V
TENSION DE SERVICE DISTANCE Tension DISTANCE Tension DISTANCE Tension
secondaire D'ISOLEMENT d'essai D'ISOLEMENT d'essai D'ISOLEMENT d'essai
V AC efficace P mm @ V AC mm @ V AC mm 2 V AC
efficace efficace efficace
10 0,04 440 0,10 500 0,47 770
12,5 0,04 440 0,10 500 0,47 770
16 0,04 440 0,10 500 0,50 840
33 0,05 455 0,11 510 0352 850
50 0,05 455 0,12 520 0,53 860
100 0,07 476 0,13 540 0,61 900
150 0,10 507 0,16 580 0,69 940
300 0,24 641 0,39 770 0,94 1040
600 0,79 980 1,01 1070 1,61 1450
1000 1,66 1500 1,92 1630 2,52 1970
1250 2,23 1700 2450 1960 3,16 2 280
1600 3,08 2 200 8,39 2 390 4,11 2730
2 000 4,17 2750 4,49 2 890 5,30 3230
2 500 5,64 3 300 6,02 3520 6,91 3 850
3200 7,98 4,000 8,37 4 390 9,16 4 660
4 000 10,6 4 900 10,9 5320 11,6 5610
5000 13,7 6 000 14,0 6 590 14,9 6 960
6 300 178 8 000 18,2 8 270 19,1 8 620
8 000 28,5 10 000 23,9 10 400 24,7 10 700
10 000 30,3 12 500 30,7 12 900 31,6 13 300
12 500 39,1 15 800 39,6 16 100 40,5 16 400
16 000 52,0 20 000 52,5 20 400 53,5 20 700
20 000 67,4 25000 67,9 25 300 68,9 25 600
25,000 87,4 31 300 87,9 31600 89,0 32 000
82 000 117 40 400 117 40 400 118 40 700
40 000 151 50 300 151 50 300 153 50 800
50 000 196 62 800 196 62 800 198 63 400
63 000 258 79 400 258 79 400 260 80 000

2 L'interpolation linéaire est admise.

b Les valeurs de créte en courant alternatif ou continu sont égales a V2 x les valeurs efficaces en courant

alternatif indiquées.

6.7.3.3 LIGNES DE FUITE

Modification:
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Remplacer le titre de la premiére colonne du Tableau 7 de la Partie 1:

TENSION DE SERVICE secondaire en V AC efficace

Ajouter le paragraphe suivant:

6.7.101

RACCORDEMENT A L'INSTALLATION RESEAU, jusqu'a 1 000 V

S DISTANCES D'ISOLEMENT minimales lors du raccordement a2 l'installation des BORNES
7

LIGNES DE FUITE et DISTANCES D'ISOLEMENT minimales au niveau des BORNES DE

BQ
T4

Le
ét

RNE a BORNE et de BORNE a ENVELOPPE conductrice, doivent satisfaire aux exigences
bleau 104.

s LIGNES DE FUITE minimales pour les BORNES DE RACCORDEMENT A L'INSTALLATION doive
e conformes au Tableau 104.

Tableau 104 — LIGNES DE FUITE et DISTANCES D'ISOLEMENT minimales V/au niveau des
BORNES DE RACCORDEMENT A L'INSTALLATION RESEAUY: €, jusqu'a 1 000 V

nt

DISTANCE D'ISOLEMENT au niveau des bornes KNE DE FUITE au niveau des
mm bornes

TENSION DE mm

SERVICE -
AC efficace Aux parois dé€s
CARACTERISTIQUES ENVELOPRES CARACTERISTIQUH

Ve Cas général ASSIGNEES métalliques Cas général ASSIGNEES
limitées® P qui péuvent limitées® P
étre/infléchies

<50 1,6 1,6 12 1,6 1,6

<150 3,2 1,6 12 3,2 1,6

<300 3,2 1,6 12 3,2 1,6

<600 6,4 4,8 12 6,4 4,8

<1000 14 v 14 21,6 -

OTE Le tableau est extrait de'l'UL 508, de I'UL 1059 et de I' IEC 61131-2:2007.

Applicable aux équipements’de commande disposant de caractéristiques assignées inférieures ou égales
15Aa<150V, 10 A a151V -300Voub5Aa301V-600V.

Applicable aux édquipements de commande qui commandent plus d'une charge, a condition que la charg
totale connectée simultanément ne dépasse pas 30 A 4 <150V, 20A a8 151V - 300V ou 10 A a 301V
600 V.

Les valedrs~de créte en courant alternatif ou continu sont égales a V2 x les valeurs efficaces en coura
alternatif indiquées.

Pour [a CATEGORIE DE SURTENSION Il et IV, le Tableau 104 et I'Annexe K doivent étre appliqués.

[

ht

Polr les BORNES (et connecteurs) de RACCORDEMENT A L'INSTALLATION a tensions mixtes (p. ex.: TBTS 24

Tt 230 V), g DISTANCE D TSOLEMENT 1a pIUS €IEVEE €t 1a LIGNE DE FUITE g piUS €IevVEe pour ta TENSION D
SERVICE la plus élevée entre les deux, du Tableau 104 ou de 6.7.2 doivent étre utilisées.

m <<

La conformité est vérifiée par examen et par des mesures.

6.10 Raccordement a la source d'alimentation RESEAU et connexions entre les parties

de I'appareil

Le paragraphe de la Partie 1 est applicable uniquement aux cables d'alimentation RESEAU.

6.11 Sectionnement de la source d'alimentation

Le paragraphe de la Partie 1 ne s'applique pas.
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aux régissent I'aspect de l'installation et I'utilisation de I'équipement de commande.

Protection contre les DANGERS mécaniques

L'article de la Partie 1 s'applique avec les exceptions suivantes.

Ajouter le paragraphe suivant:

17

Ce paragraphe de la Partie 1 n'est pas utilisé pour la présente norme. Les pratiques et les codes

7. 01— EQUPEMENTS OUVERTS et MONTES SURPANNEA——————————————————————————————————
Les EQUIPEMENTS OUVERTS sont destinés a étre installés dans une autre ENVELORRE qui
protége I'OPERATEUR contre les DANGERS, y compris les DANGERS mécaniques. La paftie d'un
EQUIPEMENT MONTE SUR PANNEAU qui se trouve a l'intérieur de I'ENVELOPPE\ peut éfre
considérée comme un EQUIPEMENT OUVERT; cependant, la partie d'un équipement fde
commande qui ne se trouve pas a l'intérieur de I'ENVELOPPE et qui est AGCESSIBLE par un
ORERATEUR doit étre considérée comme faisant partie d'une ENVELOPPE assurant la protectipn
contre les DANGERS potentiels et doit étre évaluée selon I'Article 7.
Enclosure, withregard
tomechanical hazards
HMI screen area is outside
the enclosure and as such
shall meet requirements of
enclosed equipment, with
regard to mechanical
The bulk of the HMI circuitry hazards.
is inside the enclosure and
as such shall meet, at least,
requirements of open
equipment, with regard to
mechanical hazards.
IEC
Anglais Francais
Ejnclosure, with regard to mmechanical hazard Enveloppe de protection contre les dangers mécaniquep
HMI screen area is outside the enclosure and as L'écran de I'lHM se trouve a I'extérieur de I'enveloppe.
stich shall meet requirements of enclosed Par conséquent, il doit satisfaire aux exigences relativels
efluipment, with regard to mechanical hazards. aux équipements sous enveloppe pour ce qui a trait au
dangers mécaniques.
The bulk ef\the HMI circuitry is inside the enclosure La plupart des circuits de I'lHM se trouvent a I'intérieur
ahd as.such shall meet, at least, requirements of de I'enveloppe. Par conséquent, ces circuits doivent au
openrequipment, with regard to mechanical hazards. moins satisfaire aux exigences relatives aux
équipements ouverts pour ce qui a trait aux dangers
recaniques
Figure 103 — Exigences relatives aux DANGERS mécaniques
pour les EQUIPEMENTS MONTES SUR PANNEAU
7.2 Arétes tranchantes
Addition:
NOTE 101 Les parties ou les zones uniqguement ACCESSIBLES au PERSONNEL D'ENTRETIEN peuvent étre prises en

considération.

7.3.3 Appréciation du RISQUE pour les DANGERS mécaniques aux parties du corps

Modification:
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Ajouter aprés le premier alinéa, mais avant la déclaration de conformité:

Si les ventilateurs de refroidissement constituent les seules parties mobiles d'un équipement

de

commande, seule I'accessibilité doit étre vérifiée.

7.3.4 Limitation de la force et de la pression

Le

725 |imitation des écart | ! : bil

Le

Le

L

M
Reé
Le
Aj
8.

Le

ledir sécurité, protégeant 'ORERATEUR contre les DANGERS.

8.

L4
ét
co
OH
co

.Y Parties éjectées

article de la Partie 1 s'applique avec les exceptions suivantes.

paragraphe de la Partie 1 ne s'applique pas.

paragraphe de la Partie 1 ne s'applique pas.

paragraphe de la Partie 1 ne s'applique pas.

Résistance aux contraintes mécaniques

Généralités

bdification:

mplacer le deuxieme alinéa et sa liste de pointSpar la phrase suivante:
niveau normal de protection énergétique est'de 6,8 J £+ 5 %.

buter les paragraphes suivants:

.101 EQUIPEMENTS OUVERTS

s EQUIPEMENTS OUVERTS sont destinés a étre installés dans une autre ENVELOPPE qui assU

.102 EQUIPEMENTS.MONTES SUR PANNEAU

partie d'un EQUIPEMENT MONTE SUR PANNEAU qui se trouve a l'intérieur de I'ENVELOPPE pe
e considérée,"comme un EQUIPEMENT OUVERT; cependant, la partie d'un équipement

mmande-gui ne se trouve pas a l'intérieur de I'ENVELOPPE et qui est ACCESSIBLE par

ERATEUR-doit étre considérée comme faisant partie d'une ENVELOPPE assurant la protecti
ntre(les DANGERS potentiels et doit étre évaluée selon I'Article 8.

8.2.2 Essai de choc

Modification:

Remplacer le cinquiéme alinéa par le texte suivant:

Chaque point d'essai est soumis a un choc réalisé en laissant tomber une sphére en acier
lisse d'environ 50 mm de diamétre.

Remplacer le neuvieme alinéa (au-dessus de la Figure 10) par la phrase suivante:

La dimension X et la masse sont déterminées par I'équation suivante: J = X xm x g
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J=6,8Joules 5%

g =10 m/s?

NOTE 1 Les valeurs de la dimension X et de la masse sont approximativement 1,3 m et 0,5 kg selon cette
formule.

NOTE 2 Les formules et les unités d'essai, notamment, sont dérivées a I'aide de la méthode d'essai pendulaire de
I'lEC 60068-2-75.

8.3 _Essai de chute

Addition:

Leg présent paragraphe est applicable aux EQUIPEMENTS SOUS ENVELOPPE; ‘pas aux
EQUIPEMENTS OUVERTS.

9 | Protection contre la propagation du feu
L'article de la Partie 1 s'applique avec les exceptions suivantes.

9.2 Elimination ou réduction de I'allumage a l'intérieur de l'appareil

Maodification:
Ajputer ce qui suit au point a) 1):

NQTE L'isolation dans un circuit & limitation de puissance‘est considérée comme une isolation fonctionnelle.

Ajputer au point a) 2), a la fin de l'alinéa, avant la déclaration de conformité:
Vqir également Figure 102.

9.3.2 Exigences de construction

Modification:

A |a fin du paragraphej ajouter ce qui suit:

Pqur les éléments.d'EQUIPEMENTS OUVERTS, a) et b) s'appliquent.
Pqur les EQUIPEMENTS SOUS ENVELOPPE, a), b) et ¢) s'appliquent.

Si|laspartie d'un EQUIPEMENT MONTE SUR PANNEAU (voir Figure 104) qui constitue une partie de
I'ENVELOPPE dans laquelle elle est montée est faite d'un _matériau non métallique, elle dpit
présenter des CARACTERISTIQUES ASSIGNEES de propagation de la flamme au moins égales
a V-1 ou étre soumise a l'essai au fil incandescent décrit ci-dessous.

NOTE L'exemple représente un appareil a IHM monté sur panneau s'étendant sur la paroi d'une armoire.
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Enclosure, with regard
to spread of fire

HMI screen area is outside
the enclosure and as such
shall meet requirements of
enclosed equipment, with
regard to spread of fire.

is inside the enclosure and
as such shall meet, at least,
requirements of open
equipment, with regard to
spread of fire.

IE
Anglais Francais
Ehclosure, with regard to spread of fire Enveloppe de protectionicontre la propagation du feu
HMI screen area is outside the enclosure and as L'écran de I'lHM se treuve a I'extérieur de I'enveloppe.
stich shall meet requirements of enclosed Par conséquent; il_doit satisfaire aux exigences relativels
efjuipment, with regard to spread of fire. aux équipementsS,sous enveloppe, pour ce qui concerng
la propagation du feu.
The bulk of the HMI circuitry is inside the enclosure La plupart des circuits de I'lHM se trouvent a l'intérieur
ahd as such shall meet, at least, requirements of de I'ehveloppe. Par conséquent, ces circuits doivent au
open equipment, with regard to spread of fire. moips Satisfaire aux exigences relatives aux
équipements ouverts pour ce qui concerne la
propagation du feu.
Figure 104 — DANGERS(réelatifs a la propagation du feu
pour les EQUIPEMENTS MONTES SUR PANNEAU
Legs matériaux non métalliques_qui ne sont pas des chicanes (voir IEC 61010-1:2010,

Fi

pas de CARACTERISTIQUES ASSIGNEES de propagation de la flamme.

Aj
ou
ap
a

R4

jure 12) ou des barrieres coupe-flamme et qui ne font pas partie de I'ENVELOPPE n'exige

buter sous le point a) a_la fin de la déclaration de conformité:

, de maniere [facultative, en réalisant un essai au fil incandescent a 750 °C avec u
plication dew 30 s et un temps d'extinction inférieur ou égal a 30s conforméme
'TEC 60695-2211.

mplater le point c) 2) par le texte suivant:

nt

he
nt

Ll

n

matériaux non meétalliques appartenant au minimum a

e o H—HrotaT—oo

la classe d'inflammabilité V-1,

conformément a I'lEC 60695-11-10. Si un alliage de magnésium est utilisé pour I'ENVELOPPE

ou

une barriére coupe-flamme, il doit étre vérifié de la maniére spécifiée a I'Annexe DD.

Remplacer la déclaration de conformité aprés le point 3) par le texte suivant:

La conformité est vérifiée par examen. Si I'ENVELOPPE ou la barriere coupe-flamme est
constituée d'un alliage de magnésium, l'essai d'inflammabilité de I'exigence c) 2) est réalisé
de la maniéere spécifiée a I'Annexe DD. En cas de doute, la classification d'inflammabilité de
I'exigence c) 2) est vérifiée en réalisant I'essai de combustion verticale de I'lEC 60695-11-10

Su

r des échantillons du matériau utilisé dans les parties concernées.


https://iecnorm.com/api/?name=d885172430c407cf1c4e4948c3110299

- 104 - IEC 61010-2-201:2017 © IEC 2017

10 Limites de température de l'appareil et résistance a la chaleur
L'article de la Partie 1 s'applique avec les exceptions suivantes.

10.1 Limites de température des surfaces pour la protection contre les briilures

Modification:

Remplacer le Tableau 19:

Tableau 19 — Limites de température de surface en CONDITION NORMALE

EQUIPEMENT
EQUIPEMENT
Partie Sous OUVERT
ENVELOPPE ° o
Cc
Cc
1| Surface extérieure de I'ENVELOPPE ou de la barriére (contact involontaire)
a) métal nu ou anodisé 65 70
b) métal avec revétement (peinture, non métallique) 80 85
c) plastique 85 85
d) verre et céramique 80 85
e) zones de petite taille (< 2 cm?) non susceptibles d'étre touchéés én 100 100
UTILISATION NORMALE
2| Boutons et poignées (contact en UTILISATION NORMALE)
a) métal 55 55
b) plastique 70 70
c) verre et céramique 65 70
d) parties non métalliques qui, en UTILISATION'NORMALE, ne sont 70 85
maintenues que pendant de courtes périodes (entre 1 s et 4 s)

OTE 1 En UTILISATION NORMALE, les_surfaces pourraient étre touchées par un OPERATEUR ou le PERSONNE
ENTRETIEN.

oz
=

NIOTE 2 Ce tableau est basé sur\lé Guide IEC 117:2010.

Pqur les équipements présentant une température ambiante assignée supérieure a 40 °C, des
températures supérieures sont possibles. Voir 10.1 de I'lEC 61010-1:2010. Voir 5.4.4, point ).

10.3 Autres mesures de température

Maodification:

A [@Timdu point @), ajouter ce qui Sait.

Cela ne s'applique pas au RACCORDEMENT A L'INSTALLATION des équipements de commande,
par exemple les E/S ou les boites a BORNES servant au RACCORDEMENT A L'INSTALLATION des
équipements de commande qui ne contiennent pas de parties consommant de I'énergie.

Ajouter le point f):

La température des BORNES DE RACCORDEMENT A L'INSTALLATION doit étre surveillée pendant
'essai de température. Ces données doivent étre utilisées en association avec la
TEMPERATURE AMBIANTE ASSIGNEE de |'appareil pour déterminer les exigences de température
de l'isolation du RACCORDEMENT A L'INSTALLATION.
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10

4.1 Généralités

Remplacer ce paragraphe de la Partie 1 comme suit:

10

.4.1.100 Méthode générale

L'équipement a l'essai (EUT) doit étre soumis a l'essai dans les conditions d'essai de
référence. La TEMPERATURE AMBIANTE d'essai de référence doit étre identique a

TE

MPERATURE AMBIANTE ASSIGNEE maximale, selon I'lEC 61010-1:2010, 1.4.1 c) ou 1.4.2.c).

la

N
ten

NY:
ing
pa
te

L'

L'
pr
fré

Le
sa
ing

L'd
qu
ne
co

NG
au
un
d'u

TE 1 Il peut etre fait reference a la TEMPERATURE AMBIANTE ASSIGNEE par dautres termes, tels que
hpérature assignée de fonctionnement, ou par des abréviations, telles que Ta.

uf spécification contraire relative a une CONDITION DE PREMIER DEFAUT particuliere,

ur usage intermittent, etc., sont suivies. Tout liquide de refroidissement dait étre a
mpérature maximale ASSIGNEE.

EUT doit étre monté dans sa position/son orientation la moins favorable:

EUT doit produire la dissipation de chaleur la plus défavorable(Cette dissipation peut é
bvoquée par une certaine combinaison de courant de charge, de tension d'entrée,
quence d'entrée, de cycle d'utilisation d'E/S, etc.

RACCORDEMENT A L'INSTALLATION de I'EUT doit étre de\la plus petite taille possible, tout
tisfaisant aux CARACTERISTIQUES ASSIGNEES de courant' maximal de I'EUT conformément a
btructions du fabricant.

bnvironnement de la salle/I'enceinte/la boite d'essai (la taille n'étant pas un critere d'ess

nvection naturelle. Voir la Figure 108.

our de I'EUT, I'EUT peut étre placé.dans une boite d'essai partiellement ou completement fermée laiss

n matériau adapté pourraient étreutilisées autour de I'EUT afin de bloquer le mouvement d'air.

a

btructions du fabricant concernant la ventilation, le liquide de refroidissement, le's limitations

ai)

i entoure I'EUT ne doit pas étre soumis a-dés mouvements d'air provoqués par des sources
faisant pas partie de I'EUT. En d'alitrées termes, il doit s'agir d'un environnement fdar

TE 2 Afin de réduire et bloquer le mouvement d'air forcé dans une salle d'essai ou une enceinte climatique

ant

quement passer le mouvement d'dir/la convection naturelle produits par I'EUT. Sinon, des barriéres constituges
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Parametric and
temperature recording
instrument(s)

AN

EUT natural convection ambient environment,

size is not a criterion \

«— X 43

d2 X

!
X
d1

d1, d2, d3, d4, d5 = possible’ ambient air temperature

measurement points of EUT IEC
Anglais Frangais
EUT natural convection ambient environment, size not Environnement ambiant de convection naturelle de
a ¢riteria I'EUT, la taille n'étant pas un critére
Pgrametric and temperature recording instrument{(s) Instrument(s) paramétrique(s) et destiné(s) a

enregistrer la température

d1], d2, d3, d4, d5 = possible ambient air temperature d1, d2, d3, d4, d5 = points de mesure possibles de la
measurement points of EUT température a I'air ambiant de I'EUT

Figure 105 — Environnement d'essai de température général
Les températures sont mesurées lorsque le régime établi est atteint.

Si|I'EUT est destiné’ a fonctionner en tant qu'unité autonome, il doit étre soumis a l'essai
infépendamment (p. ex.: IHM autonome ou commutateur/routeur de communications).

Sill'EUT nlest pas destiné a fonctionner en tant qu'unité autonome (p. ex.. module d'E/S d'un
sylsteme~d'EQUIPEMENT MODULAIRE), un systeme représentatif doit étre utilisé pour les essals.
Ce systeme doit représenter une combinaison pratique des conditions les plus défavorables
pAurFEUT.

NOTE 3 Une combinaison pratique des conditions les plus défavorables désigne une situation réaliste, ou I'EUT
peut étre utilisé dans une application réelle, et non une combinaison théorique qui ne serait jamais utilisée dans la

pratique.

Cette combinaison pratique des conditions les plus défavorables doit inclure, au minimum, les
éléments nécessaires au fonctionnement de I'EUT, par exemple l'alimentation, le module de
communication (modules thermiques de la Figure 106) et I'EUT. Dans les limites ou la
documentation du fabricant I'admet, I'EUT doit étre encadré de chaque cété par des modules
réels ou des "modules de simulation” (module thermique représentatif, TM a la Figure 106)
reproduisant les conditions thermiques les plus défavorables pour I'environnement de I'EUT.
Autrement dit, l'ajout de davantage de modules autour de I'EUT ne provoque pas
d'augmentation de sa température. La configuration de l'essai doit étre justifiée dans le
rapport d'essai.



https://iecnorm.com/api/?name=d885172430c407cf1c4e4948c3110299

IEC 61010-2-201:2017 © IEC 2017 - 107 -

Les éléments suivants pourraient constituer des exemples de configurations d'essai d'un EUT
avec module d'E/S au sein d'un systéme modulaire:

I'EUT (module d'E/S);

une alimentation;

un module de communication;

trois modules d'E/S du méme type fonctionnant en pleine charge a la gauche de I'EUT;

trois modules d'E/S du méme type fonctionnant en pleine charge a la droite de I'EUT;

I'ajout de modules d'E/S complémentaires a gauche ou a droite de I'EUT n'entraine\pjas
une variation de température de I'EUT.

Pqur un équipement ventilé, refroidi par convection naturelle de l'air, la TEMPERATURE

AMBIANTE est la température de l'air entrant a un point situé a une distance comprise enire

25
Fig

mm et 50 mm du plan du point d'entrée de la circulation d'air de I'équipement. Voir|la
ure 106. Les points d1, d2 et d3 de la Figure 106 sont les points de mesure possibles| Il

convient de prendre le point présentant la température la plus basse comme TEMPERATURE

AMBIANTE.
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Standalone vented EUT Modular vented EUT, configured in test system
with thermal modules (TM’s)

AR

AN

Vented: air flowing through EUT Vented: air flowing through EUT,
horizontally or vertically mounted

1A

17

Anglais Frangais

St

bndalone vented EUT EUT ventilé autonome

M
th

dular vented EUT, configured in test system with EUT ventilé modulaire, configuré dans le systéme
ermal modules (TM's) d'essai avec les modules thermiques (TM)

Ve

nted, air flowing through EUT Ventilé, air circulant au travers de I'EUT

Ve
ve

nted, air flowing through EUT, horizontally*or Ventilé, air circulant au travers de I'EUT, monté de
Ftically mounted maniéere horizontale ou verticale

NG
I'é
ax4

Pq
AM
50
I'é
po
TH

Figure 106 — Equipement ventilé

TE 4 Les ouvertures de ventilation sont des ouvertures d'air dont la finalité est de laisser circuler l'air a trav
uipement a des fins de \refroidissement et ne sont pas des ouvertures accessoires (p. ex.: ouvertures pour
e de commutation ou/une prise de communication).

ur un équipement non ventilé, refroidi par convection naturelle de [l'air, la TEMPERATU
BIANTE est)la“température de I'air a un point situé a une distance comprise entre 25 mm
mm de(l'equipement, sur un plan horizontal situé au niveau du point médian vertical
quipement. Voir la Figure 107. Les points d2-d5 de la Figure 107 sont les points de mesdu
ssibles. Il convient de prendre le point présentant la température la plus basse comi
MPRERATURE AMBIANTE.

ers
un

En raison des exigences de montage, l'utilisation de certains points de mesure peut ne pas
étre réalisable d'un point de vue pratique.
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Standalone non-vented EUT Modular non-vented EUT, configured in test system
with thermal modules (TM’s)

Non-vented: air flowing around EUT Non-vented: air flowing around EUT,
horizontally or vertically mounted
ds X
ds X
X 43
d2 X
4
Due to mounting requirements, some of the measurement(points,
e.g. d1, may not be practical to utilize
Anglais Francgais
Stpndalone non-vented EUT EUTon ventilé autonome
Mg@dular non-vented EUT, configured in test system EUT non ventilé modulaire, configuré dans le systémg
with thermal modules (TM's) d'essai avec les modules thermiques (TM)
Ngn-vented, air flowing around EUT Non ventilé, air circulant autour de I'EUT
Ngn-vented, air flowing around EUT, horizontallysor Non ventilé, air circulant autour de I'EUT, monté de
veftically mounted maniére horizontale ou verticale
Dye to mounting requirements, some of the En raison des exigences de montage, |'utilisation de
measurement points, e.g. d1 may not be-practical to certains points de mesure (p. ex.: d1) peut ne pas étrp
utiflize. réalisable d'un point de vue pratique.
Figure 107 — Equipement non ventilé

10.4.1.101 Méthode spéciale, EQUIPEMENT MONTE SUR PANNEAU
L'EQUIPEMENT MONTE SUR PANNEAU présente des considérations spéciales (voir Figure 108).
Leg cas échéant, une partie de I'équipement (EUT,) peut se trouver dans un environnement
ambiant,\par exemple I'environnement ambiant n° 1 et le reste de I'équipement (EUT,) pgut
sel| trouver dans un autre environnement ambiant, par exemple I'environnement ambiant n°|2.
Leis techniques de construction de I'équipement peuvent étre assez différentes; par exemple,

quu1pement (voir Figure 108) peut etre ouvert/ventlle dans I'environnement amb/ant n° 1 et

SO

us enveloppe/non ventilé dans I'environnement ambiant n° 2.

Il convient de garder a l'esprit qu'il peut étre nécessaire d'appliquer ces deux environnements
différents simultanément afin de garantir les conditions les plus défavorables.

Chaque partie de I'équipement (EUT, et EUT,) doit étre évaluée séparément en fonction de

SO

La
co

n environnement spécifique.

méthode générale décrite en 10.4.1.100 relative aux conditions d'essai et a
nfiguration, l'orientation, etc. les plus défavorables de I'EUT doit étre appliquée.

la
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Trois méthodes spéciales d'essai de 'EQUIPEMENT MONTE SUR PANNEAU sont fournies:

a)

b)

c)

17

L'équipement doit étre monte de maniere a ce que les deux parties (EUT, et EUT,) de

I'EUT se trouvent dans leurs environnements spécifiques.

NOTE 1 Les résultats les plus précis sont obtenus de cette maniére, mais il s'agit de la méthode la p
difficile a élaborer pour un essai.

lus

La totalité de I'EUT (EUT, + EUT,) doit étre montée dans un environnement unique, qui

doit étre celui présentant la température ASSIGNEE la plus élevée des deux. L
températures enregistrées de la partie de I'EUT présentant la température ASSIGNEE

nlys hasca sont corricddes dela différence—entre la TEMPERATIIDE AMDIANTE ASCION
Pt S SOHHE ) S—& +a—EHHEGFEHE AHHH-O—A— == oA - EANT=—F +Ho

es
la
E

J
maximale de I'EUT et la TEMPERATURE AMBIANTE d'essai réelle.

EXEMPLE: Si la TEMPERATURE AMBIANTE ASSIGNEE maximale de la partie EUT_ = 60 °C et la TEMRERATY
AMBIANTE ASSIGNEE maximale de la partie EUTb = 50 °C, I'essai doit étre réalisé a une TEMPERATURE AMBIAN
d'essai de 60 °C. Les températures relevées pour EUT, seraient corrigées de — 10 °C (50 °C +60C).

NOTE 2 Cette méthode n'est pas aussi précise que a), mais elle produit des résultats plus_sdrs que c).

La totalité de I'EUT (EUT, + EUT,) doit étre montée dans un environhement unique, ¢
doit étre celui présentant la température ASSIGNEE la plus faible des deux. L
températures enregistrées de la partie de I'EUT présentant la_température ASSIGNEE
plus élevée sont corrigées de la différence entre la TEMPERATURE AMBIANTE ASSIGN|
maximale de I'EUT et la TEMPERATURE AMBIANTE d'essai réelle.

EXEMPLE: Si la TEMPERATURE AMBIANTE ASSIGNEE maximale de |a ‘partie EUT_ = 60 °C et la TEMPERATY
AMBIANTE ASSIGNEE maximale de la partie EUT, = 50 °C, I'essai doit©tre réalisé a une TEMPERATURE AMBIAN
d'essai de 50 °C. Les températures relevées pour EUT, seraient gorrigées de + 10 °C (60 °C - 50 °C).

NOTE 3 Cette méthode n'est pas aussi précise que a) et praduit des résultats moins sirs que b).

RE
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