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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2-201: Particular requirements for control equipment

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for st
all national electrotechnical committees (IEC National Committees). The obje

this end and in addition to other activities, IEC publishes International Standards \ni e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a € mittee interested
in the subject dealt with may participate in this preparatory work. i 9

governmental organizations liaising with the IEC also participate in fhi . |IE aborates closely

agreement between the two organizations.

The formal decisions or agreements of IEC on technical matte
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

possible, an international
as representation from all

IEC Publications have the form of recom

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

patent rights. IE€_shall ot be held responsible for identifying any or all such patent rights.

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
65/515/FDIS 65/521/RVD

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

This Part 2-201 is intended to be used in conjunction with IEC 61010-1. It was established on
the basis of the third edition (2010). Consideration may be given to future editions of, or
amendments to, IEC 61010-1.
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This Part 2-201 supplements or modifies the corresponding clauses in IEC 61010-1 so as to
convert that publication into the IEC standard: Particular requirements for control equipment.

Where a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. Where this part states “addition”, “modification”, “replacement”, or
“deletion”, the relevant requirement, test specification or note in Part 1 should be adapted
accordingly.

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

It has the status of a basic safety publication in accordance with IEC Guide 104.

tle Safety
requirements for electrical equipment for measurement, control and dabora e, can be

nged until
in the data

the stability date indicated on the IEC web site under
related to the specific publication. At this date, the publicatia

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
* amended.

IMPORTANT - The ‘col r page of this publication indicates
that it contains colou ed to be useful for the correct
understanding of its| cont ; Id ‘therefore print this document using a

colour printer.
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INTRODUCTION

This IEC 61010-2-201 document constitutes Part 2-201 of a planned series of standards on
industrial-process measurement, control and automation equipment.

This part specifies the complete safety requirements for control equipment (e.g.
programmable controller (PLC)), the components of Distributed Control Systems, 1/0O devices,
Human Machine Interface (HMI)).

Safety terms of general use are defined in IEC 61010-1. More specific terms are defined in
each part.

This part incorporates the safety related requirements of Programmable

Annex DD provides a cross reference between clauses of thi \ and those of
IEC 61010-1 or IEC 61131-2:2007.

O
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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:

This part of IEC 61010 specifies safety requirements and r for control

equipment of the following types:

— Programmable controllers (PLC and PAC);

— Human-Machine Interfaces (HMI);
— any product performing the fun
peripherals,

which have as their N
manufacturing and ind

Components of th@

environment and may\be provided as open or enclosed equipment.

NOTE 1 Control equipment intended also for use in other environments or for other purposes (example; for 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 Il
(IEC 60664-1) in low-voltage installations, where the rated equipment supply voltage does not
exceed a.c. 1 000 V r.m.s. (50/60 Hz), or d.c. 1 500 V.

NOTE 3 If equipment in the scope of this part is applied to overvoltage category Ill and IV installations, then the
requirements of Annex K of Part 1 apply.

The requirements of ISO/IEC Guide 51 and IEC Guide 104, as they relate to this Part, are
incorporated herein.
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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
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
for the overall automated system including installation and application are beyond the scope
of this standard. Refer to IEC 60364 series of standards or applicable national/local
regulations for electrical installation and guidelines.

1.21 Aspects included in scope

Replacement:

as follows:

[

electric shock or burn (see Clause

O

mechanical hazards (sege

o O

excessive tempera

effects of flu@
f) effects of radiatic

Clause 12);

D

)
)
) spread of fire from the
)
)

Risk assessmeén
17.

for hazards or environments not fully covered above is specified in Clause
NOTE 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) reliability, functionality, performance, or other properties of the control equipment not
related to safety;

b) mechanical or climatic requirements for operation, transport or storage;

c) EMC requirements (See e.g. IEC 61326 or IEC 61131-2);

d) protective measures for explosive atmospheres (See e.g. IEC 60079 series);
e) functional safety (See e.g. IEC 61508 or IEC 61131-6).
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2 Normative references
This clause of Part 1 is applicable, except as follows:
Addition of the following references to the list:

IEC 60068-2-31:2008, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling
shocks, primarily for equipment-type specimens

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

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

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowingrhot-wire _ba " methods —

IEC 60947-5-1:2003, Low-voltage switchgear and controlge it 5-1: Control circuit

IEC 60947-7-1:2009, Low-voltage swi drt 7-1: Ancillary equipment
— Terminal blocks for copper conducto

3.101

enclosed equipment

equipment which includes an enclosure, having safety capability, or combination of an
enclosure, having safety capability, and installation provisions enclosing on all sides, with the
possible exception of its mounting surface, to prevent personnel from accidentally touching
hazardous live, hot or moving parts contained therein and meeting requirements of
mechanical strength, flammability, and stability (where applicable)

Note 1 to entry: Examples are portable and hand-held equipment.

Note 2 to entry: This definition is related to IEC 60050-441:1990, 441-12-02.

3.102
enclosure
housing affording the type and degree of protection suitable for the intended application
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[SOURCE: IEC 60050-195:1998, 195-02-35]

Note 1 to entry: An enclosure, in general, may or may not have any safety capabilities. That depends on its
application purpose and construction.

Note 2 to entry: In this standard an enclosure is assumed to have safety capability, unless specifically stated
otherwise.

3.103
field wiring
wiring of the control equipment, which is installed by the user

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

3.104
hand-held equipment
equipment which is intended to be held in one hand while being ope

3.105

modular equipment
equipment consisting of different modules such as a
network modules etc.

ent I/O-modules,

Note 1 to entry: Modular equipment
a) can be open equipment or enclosed equip

b) can consist of modules that cannot operate alohe 0 i odule that is operational alone and can be

c) can vary in size and functionality depending on the combina and the number of modules and
d) can be combined with operational equipment 5 nction by the addition of modules by the
customer.

3.106

open equipment
equipment whic

contained therei
(where applicable)

from accidentally touching live or moving parts
mechanical strength, flammability and stability

person, with i training and awareness of the general hazards in an industrial
environment, commanding and monitoring, but not changing, a machine or process

Note 1 to entry: The operator does not change e.g. the control equipment hardware configuration or install
software updates provided by the manufacturer.

Note 2 to entry: The operator commands and monitors a machine or process e.g. through an HMI connected to
the equipment.

3.108
portable equipment
equipment intended to be carried by hand and not fixed during normal use

3.109

protective extra-low voltage circuit

PELYV circuit

electrical circuit in which the voltage cannot exceed a.c. 30 V r.m.s., 42,4 V peak or d.c. 60 V
in normal and single-fault condition, except earth faults in other circuits

Note 1 to entry: A PELV circuit incorporates a connection to protective earth. Without the protective earth
connection or if there is a fault in the protective earth connection the circuit voltages are not controlled.
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Note 2 to entry: Derived from IEC 60050-826:2004, 826-12-32, PELV system

3.110

safety extra-low voltage circuit

SELV circuit

electrical circuit in which the voltage cannot exceed a.c. 30 V r.m.s., 42,4 V peak or d.c. 60 V
in normal and single-fault condition, including earth faults in other circuits

Note 1 to entry: Derived from IEC 60050-826:2004, 826-12-31, SELV system.

3.111

service 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 contfol equipment, in an
industrial environment, changing or repairing the control equipment

Note 1 to entry: Service personnel are persons having the appropriate techai aining._and experiences
necessary to be aware of hazards — e.g, electrical hazards, temperature hazards, 3 C ich they are
exposed in performing a task and of measures to minimize danger to thenjselve persons or to the
control equipment, in an industrial environment

Note 2 to entry: Service personnel change or repair the control eimee..
installing software updates provided by the manufacturer.

hardware configuration or

4 Tests

This clause of Part 1 is applicable, exce

4.1 General

Addition:

The product is verified to thi i configuration, defined by the manufacturer,
which represents ie le \ ation. See 4.3.

It is likely or possiblé that ; iffefent test configurations which yield least favourable

test conditions, e.g.
afety test. If this is the case then these different least
favourable test canfj shall be used in the test for which they are appropriate, with

pplications.

the intended a

Conformity verification: The selected test configuration(s) and test conditions shall be
documented with the rationale in the test report

4.3.2 State of equipment
Addition:

The state of the control equipment shall take into account the least favourable rated
environmental conditions. This may be taken into account by the actual test environment of
the control equipment or by suitable analysis and correction of the results in a set of reference
test conditions.

4.4 Testing in single fault condition

Addition of first line after 4.4:
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For test and verification conditions, see 4.1.
Additional subclause:

4.4.1.101 Switching devices tests
4.4.1.101.1 Overload test

Switching devices shall close and open a test circuit having the current, voltage, and power
factor values given in Table 101. Fifty cycles, each consisting of 1 closing and 1 opening,
shall be completed using a timing of 1 s on, 9 s off. After completion of the 50 cycles, the
equipment shall be subjected to the endurance test in 4.4.1.101.2, if required by 14.102.

Table 101 — Overload test circuit values (\(\
(N

Intended use Current Voltage < \P\OWE{fa}}or

AC general use 1,5 x rated Rated /\ 0,>S\to\({,80

DC general use 1,5 x rated Reyed\ N 1,0

AC resistance 1,5 x rated RM\ > 1,0

DC resistance 1,5 x rated / Rat}d\ 1,0

AC pilot duty ® Rated ? <0,35

DC pilot duty ® Rated ® 1,0

# Unless otherwise specified, the inrush curre

> Set up the EUT at its rated voltage and curr

adjustment of the load.

NOTE Source IEC 61131-2:2097\

breakdown of the \aiui

4.4.1.101.2 Endurg

voltage, and power factor values given in Table 102. A total
closing and 1 opening, shall be completed. The cycle timing

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 Current Voltage Power factor
AC general use Rated Rated 0,75 to 0,80
DC general use Rated Rated 1,0
AC resistance Rated Rated 1,0
DC resistance Rated Rated 1,0
AC pilot duty ® Rated Rated <0,35
DC pilot duty ® Rated Rated 1,0

a

The test circuit is identical to the overload test circuit except that the voltage is the rated voltage.

NOTE Source IEC 61131-2:2007




