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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROGRAMMABLE CONTROLLERS -

Part 2: Equipment requirements and tests

FOREWORD

1. The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising

all national electrotechnical committees (IEC National Committees). The object of
international co-operation on all questions concerning standardization in the electricalfand e
this end and in addltlon to other acthltles the IEC publ|shes Internatlonal Sta dafds. The|

two organizations.

2. The formal decisions or agreements of the IEC on technical m
international consensus of opinion on the relevant subjects since eas
from all interested National Committees.

3. The documents produced have the form of recommendation
of standards, technical specifications, technical reports o
Committees in that sense.

divergence between the IEC Standard and
indicated in the latter.

technical commi

International Sta&

he. JEC is to promote
ectronic fields. To
reparatlon is

prepared by subcommittee 65B: Devices, of IEC
asurement and control.

d on the following documents:

FDIS Report on voting
65B/470A/FDIS 65B/481/RVD

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

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

IEC 61131 consists of the following parts under the general title Programmable controllers:

Part 1:
Part 2:
Part 3:
Part 4.
Part 5:
Part 6:
Part 7:
Part 8:

General information

Equipment requirements and tests

Programming languages

User guidelines

Communications

Reserved

Fuzzy control programming

Guidelines for the application and implementation of programming Ianguagf)ocuments
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The committee has decided that the contents of this publication will remain unchanged until 2007.
At this date, the publication will be

* reconfirmed;

* withdrawn;

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

A bilingual version of this standard may be issued at a later date.

The contents of the corrigendum of March 2004 have been included in this copy.

@%
S

Documents

Document Sharing Hub

Full document details: IEC 61131-2 2003


http://avadocuments2026.com/doc/iec-61131-2-2003
http://avadocuments2026.com/doc/iec-61131-2-2003

61131-2 O IEC:2003(E) -9-

INTRODUCTION

This part of IEC 61131 constitutes Part 2 of a series of standards on programmable
controllers and the associated peripherals and should be read in conjunction with the other
parts of the series.

Where a conflict exists between this and other IEC standards (except basic safety standards),
the provisions of this standard should be considered to govern in the area of programmable
controllers and their associated peripherals.

Compliance with Parts 1 and 2 of this standard cannot be claimed unless the requirements of
7.2 of this part are met.

Service and physical environment requirements are specified unctional

each part.

O
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PROGRAMMABLE CONTROLLERS -

Part 2: Equipment requirements and tests

1 General

1.1  Scope and object

This Part of IEC 61131 specifies requirements and related tests for programmable controllers
(PLC) and their associated peripherals (for example, programming anpd—~debugging tools
(PADTs), human-machine interfaces (HMIs), etc.) which have as the ided use the
control and command of machines and industrial processes.

and its associated peripherals.

This standard also applies to any products pe
associated peripherals.

Equipment covered in this standard is in d B i oftage category Il (IEC 60664-1)
in low-voltage installations, where th supply voltage does not exceed a.c.
1 000 V r.m.s. (50/60 Hz), or d.c. 1 50 : ir associated peripherals are applied

automated syst

This standard dogs des i e functional safety or other aspects of the overall
considered as c@

Since PLCs are €o afety considerations for the overall automated system
including inst application are beyond the scope of this standard. However, PLC
safety as rel hogk and fire hazards, electrical interference immunity and error
detectm stem¥ operation (such as the use of parity checklng, self- testlng

for electr|ca i st IIa ion>and gwdellnes

The object of this standard is
— to establish the definitions and identify the principal characteristics relevant to the
selection and application of PLCs and their associated peripherals;

— to specify the minimum requirements for functional, electrical, mechanical, environmental
and construction characteristics, service conditions, safety, EMC, user programming and
tests applicable to PLCs and the associated peripherals.

This Part also specifies

a) service, storage and transportation requirements for PLCs and their associated
peripherals (Clause 4);

b) functional requirements for PLCs and their associated peripherals (Clause 5);

c) EMC requirements for PLCs and their associated peripherals (Clause 8);

d) safety requirements for PLCs and their associated peripherals (Clause 11);

Documents
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e) information that the manufacturer is required to supply (Clauses 7, 10 and 14);

f) test methods and procedures that are to be used for the verification of compliance of
PLCs and their associated peripherals with the requirements (Clauses 6, 9 and 12).

The tests are type tests or production routine tests, and not tests related to the ways PLC
systems are applied.

1.2 Compliance with this standard

When compliance with this Part of IEC 61131 is indicated without qualification, compliance
with all clauses, including all tests and verifications required in this part, must be verified.
Moreover, the manufacturer’s obligations expressed in this part are not waived if no type test
is required, or if the test conditions are restricted for practical reasons.

When compliance with some portion of this Part of IEC 61131 is indicated, itlis nIy ecessary

compliance requirement for the EU electromagneti ibility direstive or Clause 11 as
the compliance requirement for the EU low-voltag

ervents for information to be

provided by the manufacturer shall b amination, visual inspection

and/or measurement.

Slgnlflcant ifica S 3|l be indicated through the use of suitable revision level indexes
and marking ab. .15) and shall comply with this Part of IEC 61131.

Where the manufastyrer is allowed to select among several options, he shall clearly specify in
his catalogues and/or datasheets those to which any portion of the PLC-system equipment
complies. This applies to severity classes of voltage drops (i.e. PS1 or PS2) and types of
digital inputs (i.e. Type 1 or Type 3).

1.3 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60068-2-1:1990, Environmental testing — Part 2: Tests — Tests A: Cold

IEC 60068-2-2:1974, Environmental testing — Part 2: Tests — Tests B: Dry heat
Documents
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IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature
IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock

IEC 60068-2-30:1980, Environmental testing — Part 2: Tests — Test Db and guidance: Damp
heat, cyclic (12 + 12-hour cycle)

IEC 60068-2-31:1969, Environmental testing — Part 2: Tests — Test Ec: Drop and topple,
primarily for equipment-type specimens

IEC 60068-2-32:1975, Environmental testing — Part 2: Tests — Test Ed; Rrocedure 1)
IEC 60364 (all parts), Electrical installations of buildings

IEC 60417 (all parts), Graphical symbols for use on equipmen

IEC 60664-3:1992, Insulation coordinatior forequ 8 1M low-voltage systems — Part 3:
Use of coatings to achieve insulation cpbordination okprirded board assemblies

IEC 60695-2-1 (all sheets S Rarp2: Test methods — Section 1: Glow-wire
test and methods

IEC 60707:1999,
List of test meth

TerminaMNalocks Yor €onpper sonductors

IEC 60950-1:200% Unformation technology equipment—Safety — Part 1: General requirements

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measure-
ment techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2002, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measure-
ment techniques — Radiated radio-frequency electromagnetic field immunity test

IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 4: Electrical fast transient/burst immunity test

IEC 61000-4-5:1995, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measure-
ment techniques — Surge immunity test

IEC 61000-4-6:1996, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measure-
ment techniques — Immunity to conducted disturbances induced by radio-frequency fields
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IEC 61000-4-8:1993, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measure-
ment techniques — Power frequency magnetic field immunity test

IEC 61000-4-12:1995, Electromagnetic compatibility (EMC) — Part 4-12: Testing and measure-
ment techniques — Oscillatory waves immunity test

IEC 61010-1:2001, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 1: General requirements

CISPR 11:1999, Industrial, scientific and medical (ISM) radio-frequency equipment -
Electromagnetic disturbance characteristics — Limits and methods of measurement

CISPR 16-1:1999, Specification for radio disturbance and immunity meas pparatus and

CISPR 16-2:1999, Specification for radio disturbance and immuhi 3 pparatus and

2 Type tests

PLC and the associated

The object of this clause is to define how to ver;j
N 61131. This compliance

peripherals with the requirements sgf
verification includes

requirements. W
by the manufacture

In addition, routi

NOTE Periphe
the PLC-sysfem.

21 Equipn

PLC-systems span~tb€ range from stand-alone products to modular designs; this leads to an
infinite variety of user-built actual PLC-system configurations. For obvious practical reasons,
in most cases type tests cannot be conducted on EUT identical to user-built PLC-systems,
and engineering judgement is necessary. Therefore, the manufacturer is required to define
the EUTs and document the corresponding test plan and test programmes to meet the
following principles.

Combination of tests/EUTs/test programmes shall be such that one may reasonably think that
any configuration built by the user according to the manufacturer's specifications and
installation instructions would pass satisfactorily the same tests, and will properly function in
normal operation, which these tests are intended to reflect.

Unless otherwise specified in this standard, the manufacturer may elect to use various EUTs
to achieve the objectives of a given type test.

If an EUT representing a basic PLC or a remote 1/0Os (RIOS) is of modular structure, it shall
fulfil the following minimum requirement. Documents
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All types of modules shall be represented in 1 or several EUT configurations in which any mix
of modules is permissible.

All types of modules shall be configured in the EUTs and tested at least once.

NOTE It may be appropriate to consider statistical criteria based on samples, for a large number of 1/Os (for
example, >100).

If there are too many families to be included into a single EUT, the manufacturer will define
several EUTs.

— For the type test of a family with very similar modules (i.e. modules using the same
schematic and basic manufacturing and differing mainly by, for example, the number of
inputs and outputs), the manufacturer may elect to include in the bagic PhC-system only

processing unit(s) etc. shall be used to build the relevant E

— If a local bus extension is part of the PLC-system and if
less than, or equal to, 3 m, it is considered to be an if
not be considered a port for test.

gth cable is
As such, it should

— If a local bus extension is part of the PLC-syste
length of >3 m, then only 1 end of the link j
communication port.

When new units/modules are introduced
has already been satisfactorily tested act

originally used can be defined. This is{ onl i f such EUTs and the associated test
proper verification as if these new
units/modules had been t¢ i >ted EUTs.

test be conducte
same EUT.

manufacturer may elect either that each type
ral type tests be performed successively on the
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2.2 Special features for immunity and EMC tests

Interfaces/ports shown are meant to represent major/example links,
not all links. Most EUTs will have multiple interface/ports active during testing.

A
Mains Control Tz:_:d_ Se:s((j)rs

Interfaced power power dgvicgs actuators

devices and

signals

F J Be Cand D Interfaces/ports
v
A
Interfaces/ports E Be Al K F E Al
Local extension
bus <3 m
EUTC EUTD )
EUT A | ocal extension \ERT '}\LOWSIOH
bus Local Auxilj Yo oo bus
Local . ¢ ry Remot Basic
extension BPaLsc|§: extension rack power S;QE 0 romote
rack <3m / extension (<3 m| 1/O
Al A Al
EUTB ' (EU\T E V>
[/

Limit of the scope PADT ﬁl

of this standard ]
v IEC 460/03

gurations

Each subpart of the Ph
Figure 1 as EUB,

manufacturer mayde

For example, to theck the electrical interference immunity of the PLC-system, the
manufacturer may choose between the following, as applicable:

— to build a single global EUT including the PADT/TE/RIOSs, and check the whole
configuration; or

— to define a suite of simpler EUTs (for example, a PLC-system without any PADT/TE/RIOS,
and a single PADT and a single RIOS and a single PADT and a single TE, or any other
suite of partial combinations of them which make sense) but correspondingly exercise the
appropriate ports of each EUT with an equipment part of the test bed (the laboratory
equipment necessary to test the EUT) as would do the missing PADT/TE/RIOSs. For
practical reasons, the manufacturer may elect to use actual PADTs/TEs/RIOSs to exercise
the EUT ports.

At least 1 of each type or a representative number of I/O ports of the EUT must be connected
and be functional.
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A selection of the representative functional modes shall be made considering that only the
most typical functions of the PLC can be tested.

2.3 Withstand test conditions
In general, the module which is in the manufacturer’s catalogue should be tested alone,

providing that mixing several modules does not affect the result of the test. Refer to those
clauses dealing with withstand tests for specifics.

2.4 Verification procedure

Type tests shall be conducted on the EUT(s) defined in 2.1, unless otherwise specified.

For each test, the manufacturer shall

and temporary deviations of analogue 1/Os.

The appropriate test programmes and proper functigni
the manufacturer shall satisfy the requirements given in

— modification of thée
execution;

— unintended ¥ i

— deviation of
of 7.11.2.

All the 1/0 and

NOTE It is acceptable to apply statistical criteria based on samples, for large number of 1/0Os, etc. (for example,
>100).

All external and internal product status information reporting means, such as displays, lamps,
alarm signals, self-test result registers, shall be exercised. The test procedures shall include
conditions to verify the related activities.

All various PLC-system operation modes significant for the user's implementation such as
start-up and shut-down, cold/warm/hot restart, “normal run”, “normal stop”, “programme/
monitor with PADTSs”, etc., as applicable, shall be verified for performance and behaviour.

Initialization and reset conditions of all system components shall be checked for controlled

start-up and shut-down. The various modes, such as “run”, “programme”, “monitor”, shall be
verified for performance and behaviour.

Any special feature/performance not covered in this standard but necessary for
operation of the basic PLC-system shall be exercised and tested. ﬁ]&&ﬁ?ﬁents
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2.6 General conditions for tests

The tests shall be carried out in accordance with the appropriate test procedure.

The tests shall be carried out under the general test conditions given in Table 1, unless
otherwise specified.

Unless otherwise specified, no sequence is imposed for type tests.

Table 1 — General conditions for tests

Test conditions o~

Mains power supply Rated voltage and fre ncy

15 °C to 35

Temperature

Relative humidity

Barometric pressure

Output loads

Pollution

3 Terms and definitions

For the purposes of this Part of IEC 6
those given in IEC 61131-1, apply.

3.1
analogue input
device which converts

use by the PLC-@

3.2
analogue outpu
device which

able to be 1 e jointed test finger or test pin, when installed as intended. See
12.1.2, 12.1.3 and jex C

3.4

basic PLC (-system)

configuration which consists, at a minimum, of a processing unit, power supply and I/O. See
Figure 2

3.5
battery
electrochemical energy source which may be rechargeable or non-rechargeable

3.6
clearance
shortest distance in air between two conductive parts

[IEC 60664-1]

Documents

Document Sharing Hub

Full document details: IEC 61131-2 2003


http://avadocuments2026.com/doc/iec-61131-2-2003
http://avadocuments2026.com/doc/iec-61131-2-2003

-18 - 61131-2 O IEC:2003(E)

3.7

coating, protective

covering of suitable insulating material that encloses the clearance and/or creepage distance
of the printed wiring board and conforms to the surface of the board in such a manner that the
environment is excluded and the clearance and/or creepage distance can withstand the
required impulse and continuous potential

NOTE Coating is normally applied to exclude the effects of atmosphere and to increase the dielectric properties of
the clearance and/or creepage distances that would not normally be adequate without coating. A less effective
coating may exclude the atmosphere, but cannot be relied on to enhance the dielectric properties.

3.8

comparative tracking index (CTI)

numerical value of the maximum voltage at which a material withstands rops of NH,CI
solution (ammonia chloride) without tracking.

[IEC 60112]

3.9
creepage distance
shortest distance along the surface of the insulating materia

onductive parts

[IEV 60151-15-50]

3.10
current sinking
property of receiving current

3.1
current sourcing
property of supplying curre

3.12
digital input, ty
device for sensi
push-buttons, switch
number

alMontact switching devices, such as relay contacts,
essentially two-state signal to a single-bit binary

Q

NOTE Type 1 .
switches, etc.

t be suitable for use with solid-state devices such as sensors, proximity

3.13
digital inpu
device for se

S signals from solid-state switching devices such as 2-wire proximity
switches. Converts a

n essentially 2-state signal to a single-bit binary number

NOTE 1 Two-wire proximity switches described here are designed to IEC 60947-5-2.
NOTE 2 This class could also be used for Type 1 or Type 3 applications.

3.14

digital input, type 3

device for sensing signals from solid-state switching devices such as 2-wire proximity
switches. Converts an essentially 2-state signal to a single-bit binary number

NOTE 1 This class could also be used for Type 1 applications.

NOTE 2 Type 3 digital inputs offer lower power characteristics then Type 2 digital inputs. Generally, this allows
much higher input channel densities per module or product. Type 3 differs from Type 2 in that it is compatible with
those IEC 60947-5-2 devices that offer low current in the off state. See Table 7 for details of operating ranges.
Proximity switch compatibility is such that a high percentage of proximity switches having Type 2 compatibility will
also have Type 3 compatibility.
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3.15
digital output
device which converts a single-bit binary number to a 2-state signal

3.16

earth

conducting mass of the Earth, whose electric potential at any point is conventionally taken
as zero

3.17

EMC (electromagnetic compatibility)

ability of an equipment or system to function satisfactorily in its electromagnetic environment
without introducing intolerable electromagnetic disturbances to anything i benvironment

[IEV 60161-01-07]

3.18
enclosed equipment

degree must be = IP20

3.19
enclosure
housing affording the type and degree

6f protectio able for the intended application

[IEV 60195-02-35]

3.20
equipment class

class numbers
normal condition apd si
[IEC 61140]

3.21
equipment
represeftativex s ion(s), as defined by the manufacturer, used for type tests (see
Clause 2)

3.22
external wiring
wiring of the PLC-system equipment, which is installed by the user

3.23
field wiring
external wiring

3.24

functional earthing conductor

conductor that is in electrical contact with, for example, Earth, for purposes of interference
immunity improvement

3.25
hand-held equipment

equipment which is intended to be held in one hand while being operated with the cﬁg&\ﬁn&ents
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3.26

hazardous live

capable of rendering an electric shock or electric burn in normal condition or single-fault
condition.

NOTE See 11.1.1.1 for values applicable to normal condition and 11.1.1.2 for the values applicable to single-fault
condition.

3.27

immunity (to a disturbance)

ability of a device, equipment or system to perform without degradation in the presence of an
electromagnetic disturbance

[IEV 60161-01-20]

NOTE Not used exclusively to refer to EMC in this standard. It may also refer, for examplg/ ibration, hymidity, etc.
3.28
immunity type test (immunity test)

type test verifying that the basic PLC-system operation is no e application of

3.29
insulation
NOTE 1 Insulation can be a solid, a liquid, a gas (for exa g, Qi hination. [IEV 60151-03-30]

To provide (by separation) a specified degree of protection fre live circuit.

[IEV 60151-03-29]

3.29.1

basic insulation
insulation of hazardo
under fault-free g

provides basic protection against electric shock

[IEV 60195-06-06 an

NOTE This concept
referred to as fupct

Aation used exclusively for functional purposes. Such insulation is

insulation con 0. botlvbasic insulation and supplementary insulation

[IEV 60195-06-08

3.29.3

reinforced insulation

insulation of hazardous live parts which provides a degree of protection against electric shock
equivalent to double insulation

NOTE Reinforced insulation may comprise several layers which cannot be tested singly as basic or
supplementary insulation.

[IEV 60195-06-09]

3.29.4
supplementary insulation
independent insulation applied in addition to basic insulation, for fault protection

[IEV 60195-06-07]
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3.30

interface

shared boundary between a considered system and another system, or between parts of
a system, through which information or electrical energy is conveyed

3.31
internal wiring
wiring which is inside the PLC-system equipment, which is installed by the manufacturer

3.32
isolated (devices, circuits)
devices or circuits without galvanic connection between them

3.33
live part

NOTE 1 This concept does not necessarily imply a risk of electric shock«

conductor. [IEV 60195-02-12]

NOTE 3 PEM conductor — conductor combining the functions
conductor. [IEV 60195-02-13]

NOTE 4 PEL conductor — conductor combining
conductor. [IEV 60195-02-14]

[IEV 60195-02-19]

3.34

mains power supply
power from the conductors
voltage to the PLC-syste

3.35 Q
material group

classification of ins

determines the effest of the insulation. The micro-environment may be better or worse than the environment of the
equipment. It includes atkfactors influencing the insulation, such as climatic, electromagnetic, pollution, etc. (IEC 60664).

3.37

module

part of the PLC-system containing an identified function(s) (MPU, analogue input, etc.), which
may plug into a backplane or base

3.38

multi-channel module

module containing multiple input and/or output signal interfaces. These signal interfaces could
be isolated or not isolated from each other

3.39

normal use

operation, including stand-by, according to the instructions for use or for the obvious intended
purpose

NOTE Normal service conditions are stated in Clause 4. Documents
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3.40

normal condition

condition in which all means for protection against hazards are intact that is, a fault-free
condition

3.4

open equipment

equipment that may have live electrical parts accessible, for example, a main processing unit.
Open equipment is to be incorporated into other assemblies manufactured to provide safety

3.42

operator
person commanding and monitoring a machine or process through an H
PLC. The operator does not change the PLC hardware configurafi

nected to the
fware or the
sperator is

3.43

overvoltage category (of a circuit or within an electrica
classification based on limiting (or controlling) the ,
overvoltages occurring in a circuit (or within an elg€tri S i different nominal

[IEC 60664-1]

NOTE 1 In an electrical system, the transitign fro
obtained through appropriate means complying W
an overvoltage protective device or a series-shunti
diverting the energy in the associated surge ¢
lower overvoltage category.

NOTE 2 Equipment covered i

3.44
permanent installatio
portion of the P

NOTE See Annex A.

3.45
pollution deg

NOTE 2 The mini
fundamental data.

3.45.1
pollution degree 1
no pollution or only dry, non-conductive pollution occurs. The pollution has no influence

3.45.2

pollution degree 2

normally, only non-conductive pollution occurs. Occasionally, however, a temporary conduc-
tivity caused by condensation must be expected

3.45.3

pollution degree 3

conductive pollution occurs, or dry, non-conductive pollution occurs which becomes
conductive due to condensation, which is expected
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3.46
port
interface

NOTE Most commonly used with respect to EMC.

3.47

portable equipment

enclosed equipment that is moved while in operation or which can easily be moved from one
place to another while connected to the supply

NOTE Examples are programming and debugging tools (PADTs) and test equipment (TE).

3.48
protective conductor
conductor provided for purposes of safety, for example, protection agai

[IEV 60195-02-09]

3.49
protective extra-low voltage (PELV) circuit
electrical circuit in which the voltage cannot exceed a.c-

3.50
protective impedance

3.51 Q
recurring peak voita

3.52
routine test
conformjty te

[IEV 60151-T6

3.53

safety extra-low voltage circuit (SELV circuit)

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

An SELV circuit is not connected to protective earth

3.54
service personnel
person changing or repairing the PLC hardware configuration or the application programme

The service person may also install software updates provided by the manufacturer. They are
assumed to be trained in the programming and operation of the PLC equipment and its use.

They are persons having the appropriate technical training and experiences necessary to be
aware of hazards — in particular, electrical 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 eﬁjisment.
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3.55

total output current (of an output module)

current that a multi-channel module operating at the most adverse combination of normal
operation can supply without any part of it (insulation, terminals, exposed conductive parts,
etc.) exceeding the specified temperature limits

NOTE For a multi-channel module, the total output current is generally less than the sum of the output currents of
the channels.

3.56
type test
conformity test made on one or more items representative of the production

[IEV 60151-16-16]

3.57
unit
integral assembly (which may consist of modules plugged in ¢
the assembly) connected to other units within the system by
installed units and cables or other means for portable units

encing\qua
[ n

ested within
permanently

3.58

withstand type test (withstand test)
type test verifying that the application of more s
system does not impair its ability to assu

everne infl ities to the basic PLC-

3.59
working voltage

this standard:
4.1 Climatic conditions and requirements
411 Operating ambient air temperature

The equipment shall be suitable for the operating temperature ranges given by the following
Table 2.

Table 2 — Operating ambient air temperature of PLC-systems

Enclosed equipment Open equipment
Type of (ventilated/non-ventilated) P quip
Temperature range limit
imi Permanent Non-permanent Permanent
installation installation installation
Max. 40 °C 40 °C 55 °C
Min. 5°C 5°C 5°C
Average temperature over 24 h Max. 35°C 35°C 50 2
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For enclosed non-ventilated equipment that is cooled by natural air convection, the equipment
ambient air temperature is the room temperature 1 m away from the surface of the enclosure
on a horizontal plane located at the vertical mid-point of the enclosure.

For enclosed ventilated equipment, the equipment ambient temperature is the temperature of
the incoming air.

For open equipment, the ambient air temperature is the temperature of the incoming air
immediately below the equipment.

No forced external cooling is assumed. Open peripherals, which are intended to be
permanently installed as part of the PLC-system, shall meet the operating aperature range
of the PLC.

Some types of equipment (for example, panel-mounted HMI, etc.)
open and enclosed characteristics.

Requirements of this subclause are verified in accordance x
4.1.2 Relative humidity

The equipment shall be suitable for a relative 10 % to 95 %, non-

condensing.

4.1.3  Altitude

The equipment shall be st

No test required.

4.1.4 Polluti@

environment and are\very difficult to specify.

For the purpose of this standard, the service conditions are indirectly defined by the following
requirements which apply to fixed equipment as well as to unpackaged portable and hand-
held equipment (see exceptions in 4.2.2). They do not apply to equipment containing
assemblies other than PLC-systems and/or associated peripherals.

Experience shows that equipment meeting these requirements is suitable for industrial use on
stationary installations.

Fixed equipment is that which is part of the permanent installation.
4.21 Vibrations

Immunity requirements are:
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Table 3 — Sinusoidal vibrations service conditions for PLC-systems

Frequer;'czy range Continuous Occasional
5<f<9 1,75 mm amplitude 3,5 mm amplitude
9<f<150 0,5 g constant acceleration 1,0 g constant acceleration

Vibration is applicable to each 3 mutually perpendicular axes.

The manufacturer shall specify the method of mounting portable and hand-held peripherals on
the test equipment.

Requirements of this subclause are verified in accordance with 6.2.1.
4.2.2 Shock

Immunity requirements are occasional excursions to 15 g each of 3

mutually perpendicular axes.

Devices containing CRTs are excluded from this requjreme

ncreteNfloox for portable and hand-held equipment

Table 4 @M
\

%Wd Hand-held Normative items
/\(gﬂ{w ight) d) (any weight) (immunity)

Random drops \/ 1,000 mm:; 2 trials (1), (2), (4)
Flat drops 00 ; 2 trials - (1), (4)
Supported Ng\\\ °or mm; 2 trials - (1), (3), (4)

Ifuncijoning is allowed at the impact, but equipment shall be fully functional after the
test. ThereforexN i ntsgperating during the fall, erroneous operation could be introduced upon impact

(2) From prescribed alti

(3) See Table 17.

de (normal position of use) Table 17.

(4) Random drops are drops on any edge, surface or corner. Flat drops are only on surfaces. Supported drops are
only on edges.

Requirements of this subclause are verified in accordance with 6.2.3.

4.3 Transport and storage conditions and requirements

The following requirements apply to PLC units placed within manufacturer's original
packaging.

Transport and storage of unpackaged portable equipment should not exceed the requirements
of 4.2.
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When components are included in the equipment that have particular limitations (for example,
CMOS components, batteries, etc.), the manufacturer shall specify the arrangements to be
made for transport and storage.

4.3.1 Temperature

The allowable temperature range is —40 °C to +70 °C.

The temperature range —25 °C to +70 °C is acceptable, but is not recommended for future
designs.

Requirements of this subclause are verified in accordance with 6.1.1.

The relative humidity range is 10 % to 95 %, non-condensing.

Requirements of this subclause are verified in accordance with 6
4.3.2 Relative humidity

The relative humidity range is 10 % to 95 %, non-condensi

Requirements of this subclause are verified in accord

4.3.3 Altitude

The design atmospheric pressure for tra
(minimum 70 kPa).

No test required.

4.3.4 Free falls (PLUGCuni a 6 original packaging)

Withstand requi nt S .
Table 5 below. be fully functional and shall show no evidence of
physical damage.

ete floor in manufacturer’s original packaging

Random free-fall drop height
mm Number of falls
\/With shipping package With product package
1000 300 5
10 to 40 500 300 5
>40 250 250 5

Requirements of this subclause are verified in accordance with 6.2.4.

4.3.5 Other conditions

The user should reach agreement with the manufacturer for any mechanical conditions that
are not specified in this standard. This may include items such as extra-low temperature
storage, higher altitude transportation, etc.

4.4 Electrical service conditions and requirements
4.41 AC and d.c. mains power supply

Refer to 5.1.1.
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4.4.2 Overvoltage category, control of transient overvoltages

The nature of the installation shall be such that overvoltage category Il conditions shall not be
exceeded.

Transient overvoltages at the point of connection to the mains power supply shall be
controlled not to exceed overvoltage category Il, i.e. not higher than the impulse voltage
corresponding to the rated voltage for basic insulation. The equipment or the transient
suppression means shall be capable of absorbing the energy in the transient.

4.4.3 Non-periodic overvoltages

In the industrial environment, non-periodic overvoltage peaks may appearon mains power
supply lines as a result of power interruptions to high-energy equipment((for example, blown
fuse on 1 branch in a 3-phase system). This will cause high current gutses-at ralatively low
voltage levels (approximately 2 x Upeak)' The user shall take the ne S
damage to the PLC-system (for example, by interposing a transforme

4.5 Special conditions and requirements

to be taken.

5 Functional requirements

A typical PLC-system and i
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Peripherals
(permanently /non-permanently installed)
Ar Digital and analogue
C \ 4 input signal interface/port
J1 « /0 power interface/port

Remote 10s

Digital and analogue
output signal interface/port

Local extension rack

Al « /0 power interface/port

= Basic PLC

Input c
module(s) 'J-l

[ Communication signals
with third-party deviges

l\_/Iemory

(ies) Output D

and module(s) J‘l

processing

unit(s) Commu-
nication |E
modules ‘l
(optional)

Power supply

-i-l
K
Auxiliary power "|
supply (optio%}é(

9,

bl bl L

Be Open communication signals
| o interface/port

(internal communications also open
to third-party devices

e ZZ N

Limit of the scope of this standard Interfaced devices and signals

>

IEC 461/03

Al Communication interface/port for local I/O

Ar  Communication interface/port for remote 1/0O station

Be Open communication interface/port also open to third-party devices (for example, personal computer used for
programming instead of a PADT)

Bi Internal communication interface/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

F Mains-power interface/port. Devices with F ports have requirements on keeping downstream devices
intelligent during power up, power down and power interruptions.

G Port for protective earthing

H Port for functional earthing

J I/0 power interface/port used to power sensors and actuators.

K Auxiliary power output interface/port

Figure 2 — Typical interface/port diagram of a PLC-system Documents
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5.1 Functional power supply and memory back-up requirements
511 AC and d.c. power supply

Requirements of this subclause are verified in accordance with 6.3.1, 6.3.2 and 6.3.3.
5.1.1.1 Rated values and operating ranges

Incoming power supplies to the PLC-system and to the externally powered I/O modules shall
be as shown in Table 6.

Table 6 — Rated values and operating ranges of incoming power supply

Voltage Frequency Recommended use¢’{R Normative
m items and note
Rated Tolerance Rated Tolerance Power 1/0 gignals_(5) (3)
(Ue) (min./max.) (Fn) (min./max.) supply
DC 24 V R R
DC 48 V -15 %/+20 % R C R y)‘ (2)
DC 125V - N -
AC 24 V r.m.s. - \ —\) (Note)
AC 48 V r.m.s. - - (Note)
AC -
100 V r.m.s.
R bR —
AC
110 V r.m.s. R R (Note)
AC R R -
120Virms. | _450/+10 % |50 Hz or 60 H R R (Note)
AC R —
200V r.m.s.
R - Note), (4
AC (Note), (4)
230V r.m.s.
AC
240V r.m.s.
AC
400 V r.m.s. /\
(1) In addition to es, atotal a.c. component having a peak value of 5 % of the rated voltage is
allowed. Theg absslu 30/19,2 V for d.c. 24 V and d.c. 60/38,4 V for d.c. 48 V.
(2) See No ital inputs are likely to be used.
(3) For incomj ther than those given in the table such as d.c. 110 V etc., the tolerances given in the
table and e voltage tolerances shall be used to calculate the input limits of Table 7, using the

(4) Three-phase supply.

(5) For power supplies for analogue 1/0s, see item 5 of 7.10.3 and item 3 of 7.11.3.

NOTE The rated voltages are derived from IEC 60038.

Requirements of this subclause are verified in accordance with 6.3.1.
5.1.1.2 Voltage harmonics

AC voltage is in terms of the total r.m.s. voltage values measured at the point of entry to the
equipment.
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Total r.m.s. content of true harmonics (integral multiple of nominal frequency) less than
10 times nominal frequency may reach 10 % of the total voltage. Harmonic and other
frequency content for higher frequencies may reach 2 % of the total voltage. However, to
provide constant comparative results, the equipment shall be tested at the third harmonic only
(10 % at 0° and at 180° phase angle).

The total content of harmonics of the power supply to the PLC-system may be affected when
the energy source output impedance is relatively high with regard to the input impedance of
the PLC-system power supply; sizing a dedicated power source such as an inverter for a PLC-
system may require an agreement between the user and the manufacturer. The use of line
conditioner should be considered. See IEC 61131-4.

Requirements of this subclause are verified in accordance with 6.3.1.2.
5.1.2 Memory back-up

Power back-up for volatile memories shall be capable of maintaihi ation for at
least 300 h under normal use, and 1 000 h at a temperature n ale °C when the
energy source is at rated capacity. (For power back-up iNg eht, the rated
capacity is the value used to designate the procedure and ti ntarva placement.)

The manufacturer should specify storage time i adi i p volatile memory if
different from stated durations.

If a memory back-up battery is providef, a warning battery voltage” shall be provided.
Requirements of this subefau in dcord nce with 6.3.4.

5.2 Digital I/0s

Figure 3 gives atr tion of defiqiti some |I/O parameters.

[/
Source (\ Input >
Source
B '
PS<\ N Output PS
ot ) '
Reférence PLC-system
( ) Y Load
E Current-.sinking E Current-sourcing L E
sy PLC input PLC Output /N
IEC 462/03
Key
C Output
Mechanical or static contact (for example dry relay contact, triac, transistor or equivalent).
E Earthings

The earths shown are original.
Earthing is dependent on national regulations and/or application needs.

z Input
Input impedance

PS External power supplies

NOTE Some applications may use only 1 PS common to inputs, outputs and PLC-system.

Figure 3 — 1/0 Parameters
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Digital 1/0s shall comply with the following requirements.

The PLC-system shall be provided with at least 1 type of input interface and 1 type of output
interface among those defined respectively in 5.2.1, 5.2.2 and 5.2.3.

Digital inputs shall comply with the requirements of the standard voltage ratings given in
5.2.1. Non-standard voltage digital inputs should be in accordance with the design equation
given in Annex B.

Digital outputs shall comply with the requirements of the standard ratings given in 5.2.2.1 for
a.c.or 5.2.3.1 ford.c..

NOTE 2 A PLC-system ma
TTL and CMOS circuits, etc

5.2.1 Digital

Requirements of thi

The operating i consists of “on region”, “transition region” and “off region”. It is
necessary to exceedHoth UT min. and IT min. to leave the “off region”, and to exceed IH min.
before UH min. to enter the “on region”: all input U-l curves shall remain within these
boundary conditions. The region below zero volts is a valid part of the “off region” for d.c.
inputs only.
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5.2.1.2 Standard operating ranges for digital inputs (current sinking)

Current-sinking digital inputs shall operate within the limits presented in Table 7.

Table 7 — Standard operating ranges for digital inputs (current sinking)

Rated |[Rated| Type Type 1 limits (7) Type 2 limits (7), (Note) Type 3 limits (7) Normative
voltage | fre- of items
Ue gency| limit State 0 Transition| State 1 State 0 Transition State 1 State 0 Transition State 1
Fn,Hz
uL IL uT IT UH IH uL IL uT IT UH IH uL IL uT IT UH IH
Vv mA Vv mA Vv mA Vv mA Vv mA Vv mA Vv mA Vv mA \4 mA

DC 24V | — | Max. | 15/5 15 | 15 | 15 30 15 11/5 30 11 30 30 30 11/5 15 | 11 15 30 15 | (1), (2).( 4),

Min. | -3 |ND| 5 |05 15 | 2 -3 [ND| 5 2 | 11 | 6 -3 |[ND| 5 115 11 2 (5)
DC 48V | — | Max. | 34/10 | 15 | 34 | 15 60 15 | 30/10 | 30 30 30 60 30 | 30/10 | 15 QO 15 60 15 | (1), (2), (4)

Min. -6 ND | 10 | 0,5 34 2 -6 ND 10 2 30 6 -6 0 rH& 2
AC 24V | 50/60 | Max. 14/5 15 14 15 27 15 10/5 30 10 30 27 30 10/5 3\ 10 15 27 15 (1), (3)
Vr.m.s. Min. 0 0|5 | 1 14 | 2 0 0 5 4 | 10 | & 0 /\%\ 5 \ 0o Ns
AC 48 |50/60 | Max. | 34/10 15 34 15 53 15 29/10 30 29 30 53 30 /10 15 35\ 15 53\/ 15 (1), (3)
Vr.ms. Min. 0 0 |10 | 1 | 34 |2 0 0 | 10 | 4] 2 | 86 0 \Q 0 N\ \o 5
AC 100 Max. | 79720 | 15 | 79 | 15 {1,910, 15 | 74120 | 30 | 74 | 30 [1,1 U.| 30 Nr4r20 \\R 7\ 1N 1A U | 15 [ (1), (3), (4),
AC 110 | 50/60 </\ N (6)
AC 120 Min. 0 0 20 1 79 2 0 0 20 4 74 6 \7\ 20 >,5 74 5
Vr.m.s. /\\
AC 200 Max. | 164/40 | 15 [ 164 | 15 (1,1 Us| 15 | 159/40 | 30 159 3 1,1 U, \ /40 [ 15N\ 159 | 15 | 1,1 U | 15 | (1), (3), (4),
AC 230 | 50/60 (6)
AC 240 Min. 0 0 40 2 164 3 0 0 4{1’\ Q 7 0 \O/ 40 | 2,5 159 5
Vr.m.s. /\

(1) All logic signals are in positive logic. Open inputs shall be 4
values in this table and for additional comments.

(2) The given voltage limits include all alternating voltages compon
) Static switches may affect the total r.m.s. content of true har|

(4) Recommended for common usage and future designs.

(5) The minimum external power supply voltagefor Type 2, d.c.
lower than d.c. 11 V to allow sufficient s i

200 V r.m.s.
(7) See definitions 3.12, 3.13 and 3.14.

NOTE Compatibility wj i
ND = Not defined.

5.2.1.3

Each inpu
conditio

5.2.2
Requirements of this subclause are verified in accordance with 6.4.3.

5.2.2.1 Rated values and operating ranges (a.c.)

Digital a.c. outputs shall comply with the ratings given in Table 8, at the output voltage(s)

stated by the manufacturer according to 5.1.1.1.
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Table 8 — Rated values and operating ranges for current sourcing digital a.c. outputs

Rated current (state 1) Il 0,25 0,5 1 2 Normative
A items
Current range for state 1 Min. (mA) 10 [5] 20 100 100 1), (2)
(continuous at max. voltage) Max. (A) 0,28 0,55 1,1 2,2 (1)
Voltage drop, Uy for state 1 Uqg - - - - -
— Non protected output Max. (V) 3 3 3 3 (1)
— Protected and short-circuit proof Max. (V) 5 5 5 5 (1)
Leakage current for state 0 - - - - -
— Solid-state outputs Max. (mA) 5 [3] 10 10 (1), (2), (3)
— Electromechanical outputs Max. (mA) 2,5 2,5 2 (-\%5 (1), (3)
Repetition rate for temporary Operating - - -
overload (see Figure 5) cycle time
_ Solid- (s) - - \ -
Solid-state outputs Max. 1 9
— Relay-based output
elay-based outputs Max. 10 <M N 10
(1) RMS currents and voltages. N\
(2) Figures in square brackets apply to a module not equipped(wi quj¥alent surge suppressers.
All other values apply to modules with suppression.
(3) Leakage current for solid-state outputs grgiater tha A inply the itional external loads to drive
Type 2 digital inputs.
\./
Current A
A
R %
Relay Output
t3=10s
Solid state output
0,25A,3=1s
05-2A,13=2s
Ie Tt
o - >
1 2 13 Time s
IEC 464/03
t1: 2 cycles at Fn (Fn = rated line frequency)
t2:  ON time
t3 -t2: OFF time (OFF time = ON time)
t3:  Operation time
Figure 5 — Temporary overload waveform for digital a.c. outputs
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