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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROGRAMMABLE CONTROLLERS -

Part 2: Equipment requirements and tests

FOREWORD

1. The IEC (Internatlonal Electrotechmcal Commlssnon) is a worIdwnde organlzatlon for standardlzatlon comprising

5 national

ween the
2. sible, an
sentation
from
3. the form
of st National
Com
4. ernational
rds. Any
diverg e clearly
5. The IE e for any
equip
6. Attent e subject
of pate
Internatjonal Standard prepared by subcommittee 65B: Deviceq, of IEC
technical commi : asurement and control.
This se¢ iti cels and replaces the first edition published|in 1992
and con
The tex d on the following documents:
FDIS Report on voting
65B/470A/FDIS 65B/481/RVD
Full infgra¥ation on the voting for the approval of this standard can be found in the r¢port 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: General information

Part 2: Equipment requirements and tests

Part 3: Programming languages

Part 4: User guidelines

Part 5: Communications

Part 6: Reserved

Part 7: Fuzzy control programming

Part 8: Guidelines for the application and implementation of programming languages
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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* withdrawn;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.

@%
8
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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 pnrf are met

Service| and physical environment requirements are specified . nctional
requirements are specified in Clause 5. Electromagnetic compatikijh i ts are
specified in Clause 8. Safety requirements are specified in Clause_1

Terms gf general use are defined in Part 1 of this standard, /M | re de¢fined in

B
S
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PROGRAMMABLE CONTROLLERS -

Part 2: Equipment requirements and tests

General

Scope and object

This Part of IEC 61131 specifies requirements and related tests for programmable controllers

(PLC) and their associated pnriphnrqle (fnr nvampln, prngrnmming nn,rl-\dnhnggi g tools

(PADTs), human-machine interfaces (HMls), etc.) which have as t
control and command of machines and industrial processes.

ed~use the

L

PLCs apd their associated peripherals are intended to be usegi onment
and may be provided as open or enclosed equipment. If a PL( i i ipherals
are Intended for use in other environments, then the spegific\requireh rds and
installatjon practices for those other environments must e additions i he PLC
and its associated peripherals.

This standard also applies to any products pe or their

associated peripherals.

Equipmeg oftage category Il (IEC §0664-1)
in low- pply voltage does not excged a.c.
1 000 V| . r associated peripherals arel applied
in overvoltage category III 3 dditionaManalysis will be required to dgtermine

automafed syst

This standard dOjs des i g functional safety or other aspects of the| overall

considefed as co

system
er, PLC
nd error
- testing

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

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

functional requirements for PLCs and their associated peripherals (Clause 5);
EMC requirements for PLCs and their associated peripherals (Clause 8);
safety requirements for PLCs and their associated peripherals (Clause 11);
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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 practicat reasons.

When cpmpliance with some portion of this Part of IEC 61131 is indica it cessary
to verify compliance with those clauses against which the compkank e. The
manufagturer’s obligations as indicated above are still applicable. if of this
part for compliance purposes shall be a clause, such as Clause

Compligance with a portion of this Part of IEC 61131 i ' - i rts with
respect|to particular conformity assessment requirgment Bxan as the
compliance requirement for the EU electromagneti ! e 11 as
the conlpliance requirement for the EU low-voltag

erents for information to be
amination, visual ingpection

Complignce with constructional require
provided by the manufacturer shall b
and/or measurement.

All requirements not teste i \SeS ificati shall be
verifiable under a procedydre te_bg S

The ma require-

ments re 1131.

It is the bociated
periphe g to this
Part of [IEC 61131 and

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

NOTE A efequired to confirm compliance

Where pecify in

1y
digital mputs (| 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
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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 60(68-2-32:1975, Environmental testing — Part 2: Tests — Test Ed; e Nadure 1)

IEC 60364 (all parts), Electrical installations of buildings

IEC 60417 (all parts), Graphical symbols for use on equipmen
IEC 60929:1989, Degrees of protection provided by e

IEC 60664-1:1992, Insulation coordination for eq Y iRy Part 1:
Principles, requirements and tests

IEC 60664-3:1992, Insulation coordinatior forequ 8 1M low-voltage systems + Part 3:
Use of ¢oatings to achieve insulation cpbordination okprirhed board assemblies

IEC 60495-2-1 (all sheets) S Rarp2: Test methods — Section 1: Glow-wire
test and methods

IEC 60707:1999, urces —
List of test meth

IEC 60 circuit
devices

IEC 6094 oment —
Terminalhs

IEC 609 ements
IEC 61000~ L 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 m argtus and

method$ — Part 1: Radio disturbance and immunity measuring apparat

CISPR [16-2:1999, Specification for radio disturbance and immuhi SUPE tus and
method$ — Part 2: Methods of measurement of disturbances and

2 Type tests

PLC and the associated

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

periphefals with the requirements sgf
verificafjon includes

— verification by type tests given in Cle

Accordiphg to the scope 3 bver the
verificafjon of the abhjlit 3 system
requirements. WHere needed eCi jreed to
by the manufacture

In addit

NOTE P
the PLC-4

ments as

21 E

PLC-systems jspan~tb€ range from stand-alone products to modular designs; this leagls to an
infinite yariety of user-built actual PLC-system configurations. For obvious practical feasons,
in most cases type tesis cannot be conducted on EUT 1dentical to user-bullt 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.
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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
inpufsand outputs), the manufacturer may elect to include In the bagic PRC-System only
1 arbitrarily chosen member of the family. If the type test is depen t on thecdifferences
between the modules, then a single family member may not be usgd,

— Applopriate catalogued options, such as power supply units\ applisatio bry(ies),
prociessing unit(s) etc. shall be used to build the relevant E
— If a local bus extension is part of the PLC-system and if/i cable is

less|than, or equal to, 3 m, it is considered to be an if
not e considered a port for test.

As such, if should

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

S5 with a
ed as a

When new units/modules are introduced b, which

has alrgady been satisfactorily tested act n those
originally used can be defined. This is{ onl i f such EUTs and the associdted test
progran proper verification as if thepe new
units/maodules had been t¢ >ted EUTSs.

Unless ptherwise speg
test be ponducte
same EUT.

Certain

items ¢
clauses

manufacturer may elect either that each type
ral type tests be performed successively on the

a set of
ific test
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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:r?grs
Interfaced power power dgvicgs actuators
devices and A N
signals
F J Be Cand D Interfaces/ports
\{ - \/
= e~
A ~ A
Intgrfaces/ports E Be Al K = E Al
Local extension
bus <3 m
\Z v
EUTIA | ocal extension FUTC el \E\{{ NOWSW
bus Local Auxilj AN bus
Lécal . . Y Remot B4sic
extdnsion BF?LSg extension rack power sﬁp} \Q> rerote
rack <3m extension (<3 m ifo
r \ RN 5
EUTB EL‘J\T E V>
[/
Limit of fhe scope PADT HMI
of this standard N
v IEC 460/03
Each sybpart of the Ph ented in
Figure { as EUB, UT, the
manufag¢turer may def
Only 1 any time, the others being considered as quxiliary
equipment.
For inst eve § given test on the EUT A, equipment of the other EUTs |may be
connec
For example, sheck the electrical interference immunity of the PLC-syst¢m, the
manufag¢turér 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

— speg¢ify how this configuration shall be installed and externally cg
— proVide the suitable test programmes which shall be run dufing

— proVide the proper operation verification procedure inclu ' ccuracy
and|temporary deviations of analogue 1/Os.

The appropriate test programmes and proper functioni ided by

the manufacturer shall satisfy the requirements given in

2.5

procedures (PFVPs) to be provi

During the type tests, there shall be no

— destfuction of hardwakg,

— modjffication of thg of their
exegution;

— unintended «@

— efra

— devi item 3
of 7

All rele bning in

such a

All the |

NOTE
>100).

t|is,acceptable to apply statistical criteria based on samples, for large number of 1/Os, etc. (for|example,

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 the proper
operation of the basic PLC-system shall be exercised and tested.
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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

va

Mains power supply Rated voltage and fre ncy

Temperature 15 °C to 35 /

Relative humidity

Barometric pressure

Output loads

Pollution

3 Temms and definitions

For the [purposes of this Part of IEC 6 dition to

those given in IEC 61131-1, apply.

3.1
analog}/e input

device Which converts ¢ 3 S { discretely valued multi-bit binary number, for

use by the PLC-@
3.2

analogue outpu
device which Signal
3.3

access
able to
12.1.2,

ed. See

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]
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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)
numericalvalue of the maximum \lnlfagn at which-a-material withstands )-'rﬂ,drnpc NH4C|

solution| (ammonia chloride) without tracking.

[IEC 60[12]

3.9
creepage distance
shortes{ 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 flor sensi
push-buttons, switch
number

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

NOTE T
switches,

Q

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
switche$. Converts~a

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

NOTE 1 “wo-wire proximmity switchres describedtrereare designedto =€ 66947-5-2-

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 fntroducing intolerable electromagnefic disturbances to anything iy thatbenvirogment

[IEV 60161-01-07]

3.18

enclosgd equipment

equipment which is enclosed on all sides with the possibl ie surface
to prevgnt personnel from accidentally touching live or mow 3 e h and to
protect |the equipment against ingress of medium-gize i i ¢ meeting

requirements of mechanical strength, flammability, otection

degree must be = IP20

3.19
enclosyre
housing| affording the type and degree

6f protectio able for the intended applicatign

[IEV 60195-02-35]

3.20
equipmient class

class niimbers
normal ¢ondition apd si

[IEC 61[40]

3.21
equipmient

represe
Clause

), as defined by the manufacturer, used for type tests (see

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 other hand
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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 606404201

NOTE Npt used exclusively to refer to EMC in this standard. It may also refer, for exampl idity, etc.

3.28
immunity type test (immunity test)
type tegt verifying that the basic PLC-system operation is no idation of
specified influencing quantities that are intended to approxjma

3.29
insulatiion
NOTE 1 |Insulation can be a solid, a liquid, a gas (for exa &, Qi 0]

NOTE 2 |(To) insulate — To prevent conductioxrbe
NOTE 3 |(To) isolate — To disconnect completely a devi
To providg (by separation) a specified degree of protection f

[IEV 60151-03-29]

3.29.1
basic insulation

insulatign of hazardo
under fgult-free g

c shock

[IEV 60195-06-06 an

NOTE This concept
referred tp as fupct

3.29.2
double
insulatid

[IEV 60

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
a system, through which information or electrical energy is conveyed

3.31
internal wiring

parts of

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

3.32
isolated (devices, circuits)
devices. ar circuits without galvanir connection between them

3.33
live pant
conductEr or conductive part intended to be energized in normal Qp
conduc

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

NOTE 2 |PEN conductor — conductor combining the functions of both a pratectiv
conductol. [IEV 60195-02-12]

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

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

[IEV 60195-02-19]

3.34
mains gower supply
power ffom the conductors
voltage to the PLC-syste

3.35 Q
material group

classification of ins

equipment. Itincludes athfactors influencing the insulation, such as climatic, electromagnetic, pollution, etc. (IE

neutral
.

a neutral

mid-point

nd a line

installation of the building at the supply

11.4.3)

Equipment
ent of the
C 60664).

3.37
module

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

3.38
multi-channel module

), which

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.
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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 fommanding and monitoring a machine or process through an H d to the
PLC. The operator does not change the PLC hardware configurati or the
application programme. A PLC is not intended for use by untrained p brator is
assumefd to be aware of the general hazards in an industrial enviro

3.43

overvoltage category (of a circuit or within an electrica

classifi{?tion based on limiting (or controlling) the ransient
overvoltages occurring in a circuit (or within an elg nominal
voltageg) and depending upon the means employed fto i

[IEC 60664-1]

NOTE 1 [In an electrical system, the transitign fro tegory is
obtained fhrough appropriate means complying W 2 Fhese interface requiremen{s may be

an overvqltage protective device or a series-shunti 8 Q capable of dissipating, absprbing, or
diverting the energy in the associated surge ¢ ar th 1sient overvoltage value to that of the desired
lower ovefvoltage category.

NOTE 2 |Equipment covered i

3.44
permanient installatio
portion pf the P

NOTE Sge Annex A.

3.45

pollutid
for the g
micro-e

n in the

NOTE 1

NOTE 2
fundamen

r than on
tal/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
protectjve conductor
conductor provided for purposes of safety, for example, protection agaifist elestric-shofk

[IEV 60195-02-09]

3.49
protect|ve extra-low voltage (PELV) circuit
electrical circuit in which the voltage cannot exceed a.c-
in norm

.c. 60V

A PELV

3.50

protect
single G ation of
basic in ‘ [ avige, the impedance, construcifion and
reliabiliy of which are sug live and
accessi i ndard in
normal

3.51
recurri
peak va beriod
3.52
routine
conform

[IEV 60

3.53
safety extrastowvottagecircuit(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 equipment.
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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

[[EV 605446461

3.57
unit
integral|assembly (which may consist of modules plugged in ¢ within
the ass¢mbly) connected to other units within the system by anently

installeq units and cables or other means for portable units

encing.qua
i n

3.58
withstand type test (withstand test)

type tedt verifying that the application of more s
system does not impair its ability to assu

everne infl ities to the bagic PLC-

3.59
working voltage
highest
occur w

ich can

Transie
Both opk
4 Nol

are not
nt.

It is th
exceedsq

The ussg

] given in
this stapdard:

4.1 CIIimatic 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 °C
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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
g-temperatune range

4l : 4 Ll =l b £ bla Dl O 4 la L b dla i
permanentrymstaea—as part o tne T CC=systen,Sharm meet tne—operatn

of the PLC.

Some types of equipment (for example, panel-mounted HMI, etc.) tion of

open and enclosed characteristics.

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

The eqipment shall be suitable for a relative 10 % to 95 Y6, non-

condensing.

Requirements of this subclause are verifie
4.1.3 Altitude

The eqlipment shall be st

No test fequired.

4.1.4 Polluti@

Where hot otherwi use in
pollution degree 2

4.2 Mechanical s¢

Vibration ho on and

environment and-are \very difficult to specify.

For the [purpose of this standard, the service conditions are indirectly defined by the fpllowing
requirerments—wiichappty to fixed—equipmentas weltas to unpackaged portabte—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 cquiplllcnt.

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

Immunify requirements are occasional excursions to 15 g ch of 3

mutually perpendicular axes.

Devices| containing CRTs are excluded from this requjreme

Electromhechanical relays may temporarily resp : ctioning
is allowed during the test, but equipmeg 1

Requirements of this subclause are verifi
4.2.3 Free falls (portable and hand

Immunify requirements folNfree

ncretexfloox for portable and hand-held equipmen

Table 4 @M
\

table and.hand-held Hand-held Normative ifems
(ahy weight) d) (any weight) (immunity)

-

Random drops \\/ 1,000 mm:; 2 trials ™), ), b

~

Flat dropg 00 ; 2 trials - (1), (4)
Supporte Ns N \ °or mm; 2 trials - (1), (3), (}

(1) Caut] Woning is allowed at the impact, but equipment shall be fully functional affer the
test. Ther i ntsgperating during the fall, erroneous operation could be introduced upon imjpact
which ma i eratox correction.

(2) Fron| preseribed alti

(3) See [able 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 relgtive humidity range is 10 % to 95 %, non-condensing.

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

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

Requirements of this subclause are verified in accord

4.3.3 Altitude

The degign atmospheric pressure for tra equivalent to 0-3 000 m|altitude

(minimum 70 kPa).

No test fequired.
4.3.4 Free falls (PLUGCuni a s original packaging)

Withstand requi nt S . manufacturer's original packaging are given in
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.te"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 appear.on mains power
supply lines as a result of power interruptions to high-energy equipment((for € amplé, blown

fuse on|1 branch in a 3-phase system). This will cause high current ively low
voltage [levels (approximately 2 x Upeak)' The user shall take the ne prevent
damage to the PLC-system (for example, by interposing a transforme

4.5 Special conditions and requirements

When the service conditions are more severe than t i i . , i 4.4 or
other aflverse environmental conditions exist (for gxample, smoke,
corrosivie or radioactive particles, vapours or salts, attaCk)by foqgi, nimals),
the manufacturer should be consulted to deter Mt e steps

to be taken.

5 Functional requirements

A typicqdl 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 Cy

[ Communication signals
module(s)] ;1

With third-party deviges
(computers, printgrs, fieldbus,

tc.)

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,

Open communication signals

o interface/port
(internal communications also open
to third-party devices

Al e b L b k| L

Cimitofthe §CUp§ of this standard ‘ Tnterfaced devices and §I§ ars

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
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Functional power supply and memory back-up requirements

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

—Voitage Frequerncy Rmnmwrdvd‘usy‘fﬁ‘;‘ —Normative
itéemg and note
Ratefd Tolerance Rated Tolerance Power 1/0 gignals_(5) (3)
(Ue), (min./max.) (Fn) (min./max.) supply
DC 24 V R \N{/
DC 48 V -15 %/+20 % R y), (2)
DC 125 V| N -
AC 24 V m.s. —\) (NoteK
AC 48 V i} m.s. - (Note|
AC -
100 V r.m|.s.
PR -
AC
110 V r.mls. R (Note
AC R -
120Virms. |45 9/+10 % |50 Hz or 60 H R (Note
AC R —
200V r.m|s.
- Note), (4
AC ( (4)
230V r.m|s.
AC
240 V r.m|s.
AC
400 V r.m|.s.
(1) In additi es,\a—téal a.c. component having a peak value of 5 % of the rated voltage is
allowqdd. 30/19,2 V for d.c. 24 V and d.c. 60/38,4 V for d.c. 48 V.
(2) See N
(3) For in| ther than those given in the table such as d.c. 110 V etc., the tolerances g|ven in the
table e voltage tolerances shall be used to calculate the input limits of Table 7}, using the
equat
(4) Threetphiase’supply.

(5) For powersuppties foramatogue #Os;seeitem 5o

£z 4
LA

a
v.od

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 Qack-up for volatile memories shall be capable of mainta
least 300 h under normal use, and 1 000 h at a temperature n
energy |source is at rated capacity. (For power back-up
capacity is the value used to designate the procedure and ti

The m4gnufacturer should specify storage time i
different from stated durations.

It shall be possible to change or refre
portiong of memory. (See also 4.3, 7.6 ite

If a memory back-up battery is provided, a

Narning
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.

ion for at
hen the
e rated

)

mory if

cked-up

[/
Source (\ Input >
Source
B '
PS<\ PO Output As
oo ) '
Reférence PLC-system
( ) Y Load
E Current-.sinking E Current-sourcing E— E
pan PECrptt PLT 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..

It shall pe possible to interconnect inputs and outputs by means of a ect selection of the
above digital 1/0Os, resulting in proper PLC-system operation. (Additign shall be
specified by the manufacturer if necessary.)

It shall phases
and the . diffetense likely to occur
betweer ' Y must be
fed fron

If a mulfi- with the
clearan¢ j to the
voltage

NOTE 1 icgtions are
not coverg , current-
sinking in breakage
are interg imputs and
current-si

NOTE 2 rfaces for
TTL and he user.
5.2.1

Require

5.21.1

Figure erein to
charact

The op consists of “on region”, “transition region” and “off regiofp”. It is
necessgryto_éxceedHoth UT min. and IT min. to leave the “off region”, and to exceed IH min.
before |JHVvmin. to enter the “on region”: all input U-l curves shall remain withinh 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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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 | s -3 |[ND| 5 115] 11 2 (5)

/[

DC 48V | — ax. | 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 I\k{/ 0 rH& 2
AC 24V | 50/60 ax. 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 6 0 /\B\ 5 \ 0 NS
AC 48 |50/60 ax. | 34/10 15 34 15 53 15 29/10 30 29 30 53 30 /10 15 35\ 157y 53\/ 15 (1), (3)
Vr.ms. Min. 0 0 |10 ] 1 |34 |2 0 0 | 10 | 4| 29 | 8 0 \Q \10 N2 \o 5
AC 100 ax. | 79/20 | 15 [ 79 [ 15 [1,1 U, 15 | 74120 | 30 | 74 | 30 [1,1 U.| 30 Nr4/20 \\R 7\ 15\ 11 Ue [[15 [ (), 3), (4),
AC 110 | 50/60 </\ NN (6)
AC 120 Min. 0 0 20 1 79 2 0 0 20 4 74 6 \J\ 20 >,5 74 5
Vr.m.s. /\\
AC 200 ax. | 164/40 | 15 [ 164 | 15 [1,1 Ue| 15 | 159/40 | 30 159 3 1,1 U, \ /40 [ 15N\ 159 | 15 | 1,1 Ue ||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 sigr]
values in thi

(2) The given vo
) Static switch
proximity s

(4) Recommend

(5) The minimun|
lower than d

(6) As allowed
are absolute|
200 V r.m.s.

(7) See definitio
NOTE Com
ND = Not def

als are in positive logic. Open inputs shall be j
table and for additional comments.

tage limits include all alternating voltages compon
les may affect the total r.m.s. content of true har

d for common usage and future designs.

external power supply voltagesfor Type 2, d.c.
c. 11 V to allow sufficient s i

s 3.12, 3.13 and 3.14.

atibility w@f

sed in developing

put interface with

.c. 20 V or UH min

d voltages, limits
Vr.m.s. and a.c.

plso (3).

5.2.1.3

Each in
conditio

5.2.2

Requirements of this subclause are verified in accordance with 6.4.3.

5.2.21

Rated values and operating ranges (a.c.)

state 1

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-s{ate outputs Max. (mA) 5[3] 10 10 1, (2), (3)
— Electronechanical outputs Max. (mA) 2,5 2,5 2 (-\{\NS\ (1), (3)
Repetitiop rate f_or temporary Operating - - —\
overload [see Figure 5) cycle time N N B A \
— Solid-sfate outputs I\/f:l 1 9
— Relay-Hased outputs Max. 10 <M \*‘K 10

(1) RMS

currents and voltages.

(2) Figufes in square brackets apply to a module not equipped|wit

All other

(3) LeaKage current for solid-state outputs grgater tha A inply the
Type 2 digital inputs.

alues apply to modules with suppression.

quj¥alent surge sup

ressers.

itional external loads tp drive

Current]

A

A

10 Io

Relay Output
t3=10s

Solid state output
0,25A,3=1s
05-2A,13=2s

le

t1:
t2:
t3 - t2:
t3:

1 2

2 cycles at Fn (Fn = rated line frequency)
ON time

OFF time (OFF time = ON time)
Operation time

Figure 5 — Temporary overload waveform for digital a.c.

outputs

| .

»
Time s
IEC 464/03
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5.2.2.2 Additional requirements
5.2.2.2.1 Output indicators

Each output channel shall be provided with a lamp or equivalent means to indicate the output
state 1 condition when the indicator is energized.

5.2.2.2.2 Protected outputs
For outputs stated by the manufacturer to be protected

— the output shall either withstand and/or the associated protective device shall operate to
protect the output for all steady-state values of output current greater than 1,1 times the

rated value;

— afted] resetting or replacement of the protective device alone, as e PLC-
system shall return to normal operation;

— optignal restart capabilities may be selected among the 3 followhkag
« automated restart protected output: a protected outp ecovers

fter the overload is removed;

. signals
« manual restart protected output: a protected output whi AP dction to

Require

NOTE 1 ife of the

module.

NOTE 2 sibility to

provide th

5.2.2.2.

For outy

— for 4 e output
shal shall be
spegifi

— for 4 gctively above 20 times the rated value, the protectiv¢ device
shal e PLC-
syst

— for in the range of 2 times to 20 times I, or for temporary ovgrload(s)
beyq pecified by the manufacturer (item 1 above), the module may| require
repe‘ir orreplacement.

Requirements of this subclause are verified in accordance with 6.4.3.2.
5.2.2.2.4 Non-protected outputs

For outputs stated by the manufacturer to be non-protected, if the manufacturer recommends
an external protection device, then the outputs shall meet all the requirements stated for the
short-circuit-proof outputs.

5.2.2.2.5 Electromechanical relay outputs

Electromechanical relay outputs shall be capable of performing at least 0,3 million operations
with the load specified for AC-15 utilization category (durability class 0.3) according to
IEC 60947-5-1.

The type test is not required if the relay components have been shown to comply with the
requirements of IEC 60947-5-1.
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5.2.3 Digital outputs for direct current (current sourcing)
Requirements of this subclause are verified in accordance with 6.4.3.

5.2.3.1 Rated values and operating ranges (d.c.)

Digital outputs shall comply with the ratings given in the following Table 9, at the output

voltage(s) stated by the manufacturer according to 5.1.1.1.

Table 9 — Rated values and operating ranges (d.c.)
for current-sourcing digital d.c. outputs

the output incompatible with a type 1 input of

(2) Thelresulting compatibility between d.c. o
follows:

Rated|output current 7. (A):

Type 1: yes
Type 2: yes
Type $: yes

, without additional external load, is as

(3) With adequat .C yMecome compatible with all Type 1, Type 2 and Type 3
d.c. inpdts.

Rated current for state 1 L. (A) 0.1 0.25 0.5 1 2 Normative
items
Current|range for state 1 at | Max. (A) 0,12 0,3 0,6 1, N 4
magximum voltage
continuous)
Vditage drop, Uy Uy - - - 2 \_\> -
Non-protected output Max. (V) 3 3 3 3 -
Protectgd and short-circuit- 3 3 x 3 (1)
proof
Leakag¢ current for state 0 | Max. (mA) 0,1 0,5 1 2), (3)
Temporary overload Max. (A) See F|gu(\\5{/z€;/pe;ﬁf\ed \y\manufacturer
(1) ForflA and 2A rated currents, if reverse Qolar \\t is pr V|dWa drop is allowed. This njakes

Currept A
A
]
21
Ie ----
0 >
1 12 13 Time s
IEC 465/03

t1 = surge time = 10ms

t2 = ON time

t3 - t2 = OFF time (OFF time=0ON time)
t3 = operation time = 1s

Figure 6 — Temporary overload waveform for digital d.c. outputs
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5.2.3.2 Additional requirements

Other requirements are the same as for current sourcing outputs for a.c. as defined in 5.2.2.2,
except for

— protected outputs: the limit is 1,2 I, instead of 1,1 I,
— electromechanical relay outputs: AC-15 is replaced by DC-13.

5.3 Analogue I/Os

Requirements of this subclause are verified in accordance with verification of analogue 1/0s
testin 6.4.4.

5.3.1 Analogue inputs

Rated vplues of signal range and impedance for analogue inputs to
specified in the following Table 10.

s)shall be as

Table 10 — Rated values and impedance limits f

Signal range Input impedance limi M&M%
+10V 210 kQ -
0-10 V =210
1-5V > 6 -
4-20 mA <380 Q -
0-20 mA <3 (1)

(1) Not recommended for future\desi@ )

Analogye inputs may be
resistivg temperature dew
shall provide a

with standard thermocouples or gtandard
00 sensors. Thermocouple analogug inputs

5.3.2 Analogu

Rated vplues of
specified in T

ad impedance for analogue outputs of PLCs shall be as

e ~'Rated values and impedance limits for analogue outputs

\Sig al range Load impedance limits Normative items
\/_/10 \ 21000 Q (1)
0-10 V >1000Q (1)
1-5V 2500 Q M
4-20 mA <600 Q (2)
0-20 mA <600 O (2), (3)

(1) Voltage analogue outputs shall withstand any overload down to short circuit.

(2) Current analogue outputs shall withstand any overload up to open circuit.

(3) Not recommended for future designs.
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5.4 Communication interface requirements

The configuration tested according to Clause 2 of this Part of IEC 61131 shall be equipped
with communication interface modules where applicable and with communication links
specified by the manufacturer.

Requirements of this subclause are verified in accordance with 6.5.
5.5 Main processing unit(s) and memory(ies) of the PLC-system requirements

This subclause should be read in conjunction with IEC 61131-1 and with 5.6 and 5.7 of this
part (respectively, RIOSs and peripherals).

See Fiqure 2 and Annex A for the definition and illustration of the P e main

processfng unit (MPU), the main memory and other terms used in this

Main processing unit(s) and memory(ies) are part of the perma ion and
thereforge tested accordingly.
Requirements of this subclause are verified in accordance wi
5.6 Remote input/output stations (RIOSs) requiregments
RIOSs rdingly.
However, ipte.
Require RIOSs.
These rg
In case [of loss of communiCati ' able to
fix the dtates of their outp e ' passing
throughlunspecified sta j
The MPU syster@ htion on
the current statusef f

ction of

Requirements are verified in accordance with 6.2.5.

Connectors for the peripherals shall be polarized to prevent improper connection, or the PLC-
system shall be so designed that no malfunction occurs if a connection is improper.

The system consisting of the peripheral and the PLC-system shall be designed to ensure that
the edited programme executing in the PLC-system is functionally identical to the edited
programme displayed on the peripheral.

If on-line modification of the application programme and/or the modes of operation of the
PLC-system by a peripheral is possible (i.e. when the PLC-system is in active control of a
machine or industrial process), then

— the peripheral shall automatically give clear warnings equivalent to “during on-line
modification, programme display may differ from application programme, control of the
machine/ process may be interrupted during ... ms, etc.”, as applicable.
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— the peripheral shall ask the operator “Do you really want to carry out this action?” or
some similar words and execute the command only after a positive reply has been given
by the operator.

It shall be possible to upload the new application programme to the manufacturer's supplied
data media and verify, on line, that the record is functionally equivalent to it, and means shall
be provided to prevent unauthorized use of these functions (hardware or software).

Requirements of this subclause are verified in accordance with 6.8.

5.8 PLC-system self-tests and diagnostics requirements

The mgnufacturer shall provide means for self-tests and diagnostics(of th PLCl::ystem

operatign. Such means shall be built-in services of the PLC-syste ended

ways to|limplement the intended application.

The follpwing shall be provided:

—_ a m ’

— ah

- amg cessing
unit(s

— a means to check that the power gupp 5 z voltage
limit 3

- a m]

The pe al on an

alarm o ut shall

be in 4 te. The

manufa¢ elf-tests

which af

RIOSs { 3 ] ,[through

a digital 6ss of power or loss of normal communication |with the

MPU an

Require - Pri are verified in accordance with 6.9.

59 F

There requirements such as interference immunity contfol, RFI

protectipnisetc., for fUnctional earthing terminals (except for marking requirements as |given in

5.11.3).

5.10 Mounting requirements

Provisions shall be made for securely mounting equipment to a supporting surface.

Alternate mounting methods, such as DIN rails, should also provide for secure mounting of
the equipment.

A bolt, screw, or other part used to mount a component of the equipment shall not be used for
securing the equipment to a supporting surface, DIN rail, etc.
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5.11 General marking requirements

For all equipment, as a minimum, the information marked on the device shall identify the
manufacturer (the company bringing the product to market) and the device. The remaining
information shall be provided in the data sheet. See Clause 7.

The following information shall be provided by the manufacturer:

— manufacturer’s name, trade mark or other identification,
— model/catalogue number, type designation or name,
— software serial number and/or revision level (see 1.2), where applicable,

— hardware serial number or series and/or revision level (see 1.2), and date ¢ode Ok equivalent.

Requirements of this subclause are verified in accordance with 6.10.
5.11.1 | Functional identifications

The fungtion of each 1/O module shall be unambiguously identii A i bd in its
service position and operating, by means of a convenient anu

All operptor’s switches, indicator lamps, and conne bvisions

for identification.
5.11.2

Space 9 r to the

module$.
5.11.3 | Functional eart

Functioelral earth termipa he. ed -safely purposes such as interference ifnmunity
improvement) shall be

Test an
in accor

acturer,

nd function

5.13

Information on normal service and function shall be provided by the manufacturer, in
accordance with the requirements of Clause 7.

6 Normal service and functional type tests and verifications

6.1 Climatic tests

Tests are performed on unpackaged equipment.

Temperature-sensitive components that are normally serviced and removed by the user may
be removed, if so requested by the manufacturer.
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6.1.1 Dry-heat and cold withstand tests
Table 12 — Dry-heat and cold withstand tests
Dry heat Cold
Reference test IEC 60068-2-2, test Bb IEC 60068-2-1, test Ab
Preconditioning According to manufacturer’s specifications
Initial measurement According to PFVP (2.5)
Conditioning Power supply unconnected
Temperature +70°C+2°C —-40°C 3 °C (2)
Duration of exposure 16h+1h 16h+1h
Me as yrrgandiertoading-dariag Nere

gaherof

R

¢«

conditioning

Recovery procedure

IEC 60068-2-2, test Bb |

_ (EC'60068-2-\lest Ab

Time

1 h minimugh \ N X

Climatic conditions

See 6.1 apd.2.6\(1) \|

Special caution

N

EEN

)

AN
\NcN:on\dqns}!ion

Power supply

Powergﬂp}lxﬁn\

co\nec?ed \

Final measurements

Aceordinglo PRYP R )

(1) All external and internal condensation shall be removed by aifflow, prioxte necting again the basiq PLC-
system to|a power supply.
(2) =25 °L + 3 °C is acceptable, but not recommended for @ Si ns/\
6.1.2 Variation of temperature
Table 13 — Change of te peratur iths nd and immunity tests
/\\ WNQsﬁnd t\gt Immunity test
Reference test | IEC80068-2-1 ] fest Na IEC 60068-2-14, te$t Nb
Preconditioning \Ace{)rding to manufacturer’s specification
Initial measyl’é@en According to PFVP (see 2.5)
Cond|t§>qm Pc}v\@r\'ﬁpply unconnected Power supply conngcted

Measur¢ment and/or Io@ﬁ\(\\c\\/\\/ None (3)
conditio n
Low tempe -40°C 3 °C (5) +5°C+2°C
High tem&«%
n gquipme +70°C+2°C +55°C+2°C
%\ +70°C+2°C +40°C+2°C
Exposufe time each %@perature 3 h = 30 min 3 h £ 30 min
TranspoW Less than 3 min Not applicable
TemperatUre variation speed Not applicable 3 °C/min. = 0,6 °C/min.

Number of cycles

2

5

Recovery procedure
Time
Climatic conditions
Power supply

IEC 60068-2-14, test Na
Less than 2 h
See 6.1 and 2.6 (4)
Power supply unconnected

Not applicable
Not applicable
Not applicable
Not applicable

Final measurements

()

(2)

(1) PFVP according to 2.5 performed after recovery.

(2) PFVP according to 2.5 performed during test.

(3) Multi-channel output modules shall be derated as specified by the manufacturer.

(4) All external and internal condensation shall be removed by airflow, prior to connecting again the basic PLC-

system to a power supply.

(3)

—25 °C + 3 °C is acceptable but not recommended for future designs.
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6.1.3 Cyclic damp heat withstand test
Table 14 — Cyclic (12 + 12) damp-heat test
Reference test IEC 60068-2-30, test Db
Preconditioning According to manufacturer’s
specifications
Initial measurements According to PFVP (2.5)
Conditioning None
Measurement and/or loading during None
conditioning
Betattsof-moumtimgrsupport Norme 7
Variant 2 A ~
Special precautions Power supply di?{b@@:te \
Temperature +/5ch \ \ 1
Number of cycles
Recovery procedure
Time
Climatic conditions
Power supply @
Final measurements\ WP cordln to (2.5) performed
recovery
(1) All external and internal cond nsatlon sh b rer@ed by airflow, prior to
reconnecting the basic PLC-syste
6.2 Mechanical tests
6.2.1 Vibrati pe test @ss normal service conditions)
/\ ab mmunity vibration test
Referep \e\est IEC 60068-2-6, test Fc
\e% According to manufacturer’s specificatipns
According to PFVP (2.5)
According to manufacturer’s specifications fof portable
and hand-held equipment
Sinusoidal

Hbraton-emplitudetaceeteration
5Hz<f<9Hz

9 Hz < /<150 Hz
Vibration type

Vibration duration

Measurement and verification during loading

Verification after tests

3,5 mm amplitude
1,09
Sweeping, at a rate of 1 octave/min (+ 10 %)

10 sweep cycles per axis on each of 3 mutually
perpendicular axes

According to PFVP (2.5)
According to PFVP (2.5)
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6.2.2 Shock (type test associated with normal service conditions)

Table 16 — Immunity shock test

Reference test IEC 60068-2-27, test Ea
Preconditioning According to manufacturer’s specifications
Initial measurements According to PFVP (2.5)
Details of mounting/support According to manufacturer’s specifications for portable
and hand-held equipment
Type of shock Half-sine
Shock severity 15 g peak, 11 ms duration
Application Three shocks in each directiofl per axis, on,3|mutually
perpendicular axes )

Megsurement and verification during loading Accordi
Verification after tests According to

6.2.3 Free fall (type test associated with normal servi

Table 17 — Free-fall immunity/withstand tests poz&?bl nd<handsheld equipmlent)

Reference tests: ,\( "

Random and flat drops

8-2-32, procedure 1

Supported drops C 60068-2-31, 3.2.1

Preconditioning wrding to manufacturer’s specificatipns
Initial measurements Q} According to PFVP (2.5)

Details of mounti

EUT equipped with manufacturer’s
standard cable(s) (if any)

=
[

AN aN
hsurement and vetjfication ing | di\nv According to PFVP (2.5)
Veri@w affer the fests According to PFVP (2.5)

6.2.4 Free fall\type test associated with transport and storage conditions)

Tablg 18 - Free- ith d test (units within manufacturer's original packaging)
INN
\ge?\knc\e)%st IEC 60068-2-32, procedure 1
ection\of samples Each type of manufacturer’s original packaginp with the
heaviest unit using it
Initial measurements According to PFVP (2.5)
Details of mounting/support EUT equipped with manufacturer’s standard cable(s)
(if any)
Measurement and verification during loading None

Verification after the test According to PFVP (2.5)



https://iecnorm.com/api/?name=120ea1ffd3a3b2986c7a2784ec7c5e99

6113

1-2 0 IEC:2003(E)

— 45—

6.2.5 Plugging/unplugging of removable units
Table 19 — Insertion/withdrawal of removable units
Description of the test 50 insertions/withdrawals are performed without power;
for permanently installed units then the equipment shall pass the PFVP (2.5)
Description of the test 500 insertions/withdrawals are performed while the basic
for non-permanently installed units PLC-system is performing functional test programmes
as required for PFVP (2.5)
Insertions and withdrawals shall not affect the proper
operation of the basic PLC-system
Communication on the physical link during the test
is not requ/ir,ed\
6.3 Vlerification of special functional requirements for powery

Perfo

Powe

6.3.1

rm| the proper functional verification procedure of 2.5 ¢

r orts are mains power input port (port F, Figup

6.3.1.1 Voltage range, voltage rippl

Table 20 — Voltage ripple

6.3.2.

Reference test \

(\ ) None

EUT confi% \)\ccor ing to manufacture’s specifications
Initial mere\sure ent ~ \ According to PFVP (2.5)

Descriptipn ofMests™{{)

Gradual shut-down Fast variations
(See Figure 7) (See Figure 8)

k =0,85 k=1,10

k =0,94 k=1,04

k =0,85 k=1,20

k =0,05 k = 0,05

30 min 30 min

Mea re}tent nMification during
Idading

Verification after tests

According to PFVP (2.5)
According to PFVP (2.5)

Pertormance criteria

A

supply separately.
(2) See precise definitions in Table 6.

(1) If there are separate mains supplies to the PLC-system the tests may be carried out on each
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Uviy o 605+ 10 %

Ue
Ue min. 1

SDL
(Shut-down
limit)
PC-system starts

shut-down procedure or
initiates abnormal procedure.

61131-2 O IEC:2003(E)

60s+10 %

(*) According to manufacturer’s
specification or 10 s £ 20 %

o+ - >
0 ts
HC 466/03
Figure 7 — Gradual shut-down/start-up test
5s+10% 5s+10%
UV S
A >
Ue nfin. . —
0 >
0 ts
FC 467/03
6.3.1.2 T harmon unity test
<\ \ Jable 21 — Third harmonic immunity test
\Reféae%e/{est None
Wfiguration According to manufacture’s specificatigns
Initial measurements According to PFVP (2.5)

Description of tests (1)

Test duration for each phase
Measurement and verification during loading

Verification after tests

A third harmonic voltage (150 Hz or 180 Hz) adjusted to
10 % of the mains rated voltage is added to the a.c.
mains power supply with 0° and 180° (See Figure 9)

5 min
According to PFVP (2.5)
According to PFVP (2.5)

(1) If there are separate mains supplies to the PLC-system, the test may be carried out on each supply separately.
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R » Third harmonic generator

Power supply - PLC-system
source

Figure 9 — Third harmonic imm
6.3.1.3 Shut-down test (sudden supply interrupti

Test depcription: during shut-down due to the su

be obsegrved. The test is repeated twice
n apdi
the

g specified by the manufacturer, the PLC
jcations of the manufacturer (automatic or
During the start-up, there shall be no e

Performlance criteria:

The requirement given above shall bel me
down, there shall be no cha
unintendled condition of a

om the start of interruption
al test programme and no e

6.3.1.4 Start-up tes
When the exter@
shall start again “aec
restart, | initializatiq

6.3.2 &rna Y-S variation tests (immunity tests)

At voltag 3 the' minimum normal service conditions limits and/or frequencies
the norr M3 ditioh limits, the PLC-system shall “either maintain normal ope
go to a i ate and have a clearly specified behaviour until normal oper
resume

468/03

ur shall

to shut-
Fratic or

-system
manual
ratic or

beyond
ation or
ation is

Performance criteria: during the tests, the PFVP (2.5) shall ensure that the behaviour of the
basic PLC-system is as specified by the manufacturer and that there is no change not caused

by the PFVP test programme and no erratic or unintended conditions of any kind.
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6.3.2.1 Gradual shut-down/start-up test

Table 22 — Gradual shut-down/start-up test

Reference test None

EUT configuration The behaviour of the basic PLC-system shall be
according to PFVP (2.5) at minimum operational

- voltage and frequency (gradual shut-down of 6.3.1.1)
_ and at maximum operational voltage and frequency
(fast variations of 6.3.1.1)

See Figure 7
Power supply at rated values (U, F,)
Voltage shut-down limit (SDL)

0 ( )
1 20
M'nt valx 10
g ho:
_ N\ E?/\
e

Average SDL (SDL,,) \ N TQ)avera e of 3 measured SDL
According to 6.3.2
Supply voltage variation tests
W Image ariation tests

Reference te (\ J None

The behaviour of the basic PLC-system shall be
according to PFVP (2.5) at minimum operational
voltage and frequency (gradual shut-down df 6.3.1.1)
and at maximum operational voltage and frequency

(fast variations of 6.3.1.1)

Test description

Initial/final conditions

Lowest voltage (V)
Waiting time at lowest voltage (s)
Number of trials

Time interval between trials

Mgasurement and verification during loading
ptarts the
bnce or
the PFVP
ce

Performance criteria

6.3.2.2

S
i

\Niiz}ﬁmal\co)ditions

Fast variations Slow variatfons

(See Figure 8) (See Figurg 10)

Power supply at rated values (Us min, fn)

WZS}vonage (v) 0 (zero) 0,9 SDLay £ 10 % (1)
Waiting time.4at lowest voltage (s) 0 (zero) 0 (zero
Number of trials 3 e}

Time interval between trials 1s <timeinterval<5s

Measurement and verification during loading

Pass/fail criteria

According to PFVP (2.5)
According to 6.3.2

(1) SDL,y is a result of the gradual shut-down test (see 6.3.2.1).
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uv, 60s+10% 60s+10%
Y

Ue min.

0,9 SDLav + 10 % 1s<tme<5s

0 >
0 ts

#6 469/03

Figure 10 — Slow supply voltage variation tes

6.3.3 Improper power supply connection tests
6.3.3.1 Reversal of d.c. power supply polarity test (withs

The ratzd voltage of reverse polarity shall be applied for*(Q S shall comply with
the condliti e

After the test, the basic PLC-system shall pas
Protectiyve devices such as fuses may pereset p

ce 2.5).

6.3.3.2 Improper voltage level andfor

ice conditions limit U, 5, or/and

n max and F, iy the test phall be

For voltage level above the maxin
frequengies beyond the no
agreed
6.3.4

6.3.4.1

Ok
Gehngadn

(\E\\\co\(lg tlo\ According to PFVP (2.5)

ur tl%f p epar According to manufacturer’s specifications|(energy
source may require time to be fully chagged)

Either Test A or Test B defined below

sts\to~he pepformed

DMion of tests Test A TestB
Initial conditions. F:nnrgy source fII“\JI nhnrgnd; external enerdy supp|y

disconnected

Temperature Open equipment 55 °C General conditions
- Enclosed equipment 40 °C (2.6)
Duration 300 h 1000 h
Verification after the test According to PFVP (2.5). The PLC-system shall be fully

operational. No loss of retentive data is allowed
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Verification of manufacturer's method of changing the energy source

Table 25 — Change of energy source test

Reference test

None

EUT configuration

Replacement of energy source

According to PFVP (2.5)

According to manufacturer’s specifications (energy
source may require time to be fully charged)

Verification after the tests

According to PFVP (2.5) The PLC-system shall be fully
operational. No loss of retentive information is allowed

6.3.4.3 Verification of other requirements

Check the required warning of “low battery voltage” (see requireme
energy $ource and apply the proper controlled voltage in place of tHe

6.4 Verification of input/output requirements
6.4.1 General

Test prpcedures are not defined in detail hereinaftér. Detaled>p
upon by the user and the manufacturer and shall be slUc

shall not be impaired.

Though|test procedures are not define
performed.

Unless ptherwise specifieg i
1/0 chamnel(s):

— Firsf test: at minim
— S test: at ma m

thak the™sgrditions define]

=), i.€. 5 °C or T, given in Table 2

ove the

dures shall be| agreed
d in 1.2

shall be

e same

It is not
each ty

), i.e. 40 °C/55 °C or T4, given in Table 2.

logue input channel and 1 digital input channel of
are represented in the basic PLC-system ghall be

tested.

All channg dtput modules shall be tested.

6.4.2
6.4.2.1

Verify that.all requirements are met.

Test procedures: To be agreed upon by the user and manufacturer.

6.4.2.2 Reversal of signal polarity test (withstand test)

Test procedure: A signal of reverse polarity for digital inputs shall be applied for 10 s.

Verification:

The results shall be as stated by the manufacturer. The device shall pass the PFVP (see 2.5).

Protective devices such as fuses may be reset prior to verification.

6.4.2.3 Verification of other requirements

Verify that the general requirements for digital 1/0s under 5.2 and the requirement of 5.2.1.3

are met.
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6.4.3 Verification of digital outputs
6.4.3.1 Operating range test

Verify that all requirements are met.

Test procedures:

Current range: To be agreed upon by the user and manufacturer.
Voltage drop: To be agreed upon by the user and manufacturer.
Leakage current: Devices/circuits intended for output protection shall not be removed.

Temporary overload: According to IEC 60947-5-1, (AC-15 or DC-13, as applicable). For short-
circuit groof outputs, the current values shall be respectively 2 I, to(20 Iy _(as, given in
5.2.2.2.8).

6.4.3.2 Test of protected, not-protected, and short-circuit prgo

Table 26 — Overload and short-circuit tests foy/digit

Reference test

EUT configuration Acc wéc \p{cifications

Details of mounting/support Accordi specifications

Loading It is sufficl K channel of each type ynder test
Initial measurements (\ i )

Description of the tests A \B \_/ C D E
Prospective currents (k x 1) M1.2/1,3 (1) 1\,5\ 2 5 21
5 5 5

Duration of test (min) \ &\\ \Q/
R\)

Order of trials \( - - - -
First series (at N ( d 2 3 4 5

Second sey’e\s (at Tmax 6 7 8 9 10
Time intervaﬁs\ty}/veéw\tests\ 10 min < time intervals < 60 min
Application of the teg\ﬁote\ogdmpm \/Yes Yes Yes Yes Yes

Short-circuiKQr()\(\thpu}b\ No No Yes (2) No Yes (4)

Not-pr{fe\cte{\wtp tsN \ No No Yes (2) No Yes (4)

M lg‘mke%gnt Q\nNeriNatic%\/ See requirements in 5.2.2.2 and 5.2.3.2
urw verload According to PFVP (2.5)
immedia after\overload According to PFVP (2.5)
after|overload and\pu{per resetting According to PFVP (2.5)

(1) 1,2 fdcaxcoutputs 1 3 for d ¢ _outputs
(2) For currents in the range of 2 times to 20 times I, the module may require repair or replacement.
(3) Protective device(s) to be provided or specified by the manufacturer shall be installed.

(4) Protective device(s) shall operate. They shall be reset or replaced as applicable for the following test.
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6.4.3.3 Reversal of signal polarity test (withstand test)

If the equipment is designed to prevent reversal of signal polarity, the withstand test may be
not carried out and replaced by proper visual inspection.

Test procedure:
A signal of reverse polarity for digital d.c. outputs shall be applied for 10 s.

Verification:
The results shall be as stated by the manufacturer.

The deyice shall pass the PFVP (see 2.5). Protection devices such as be reset

prior to perification.

6.4.3.4 Verification of other requirements

Verify that general requirements for digital 1/Os under 5.2.2
requirements of 5.2.2.2 or 5.2.3.2 are met (output indicatqrs
outputs].

maining
idal relay

6.4.4 Verification of analogue 1/0s
6.4.4.1 Operating range tests

Verify that all requirements are met.
Test pra rer.
6.4.4.2

Test prqcedure:

To be agreed upon by |

Measuré¢ment an

During Ipading:

During pnormal

pheno
After th

The ac t range

6.4.4.3 )

When thé short circuit (for a voltage oufpuf) or the open circuil (for a current output) is
realized, no physical damage or abnormal phenomenon shall be detected. After the test,
perform the proper functional verification procedure of 2.5.

6.4.4.4 Voltage supply variation test

This test shall be performed when the analogue 1/O modules are externally energized by an
independent power supply (i.e. independent from the other I/O modules power supply(ies) of
the PLC-system).

The power supply is replaced by a variable power source. The voltage is adjusted to the
extreme values of the specified range of voltage supply. The module shall then pass the
PFVP and the output variations shall be inside the specified range (see 2.5).
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6.4.4.5 Reversal of signal polarity test (withstand test)

If the equipment is designed to prevent confusion of signal polarity, the withstand test may not
be carried out and replaced by proper visual inspection.

Test procedure:

A signal of reverse polarity for unipolar analogue inputs shall be applied for 10 s.

Verification:

The results shall be as stated by the
Protectippdevees—suchastusesma

o fuc m o
a9 TOO LR T

b
154

6.4.4.6 Verification of other requirements

Type tepts are not required; all requirements non-tested shall be ve Dcedure
to be adreed upon by the manufacturer and the user.

6.5 Verification of communication interface requirerr

Type tep pcedure
to be ag
6.6 V
Type tep pcedure
to be ag

6.7 Verification of rem
6.7.1 Response ti

This tedt verifies rmation
and RIQSs stat % remote
outputs

Procedu

An appl | similar
configundti

— locadl] inp

— rempte inputs gcal outputs,

— localihputs to remote outputs and

— remote inputs to remote outputs.
Pass/fail criteria:

The total system response times and the subsequent variations of transfer time(s) shall
conform to the manufacturer's published specifications.

6.7.2 Loss of communication test

When communication is removed, outputs shall assume a manufacturer's specified state
within a manufacturer's specified interval without erratic or unintended behaviour, and the
communication error shall be signalled to the user.
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Procedure:

The test is performed by disconnecting a) the link, b) the RIOS external power supply, and
observing the behaviour of the basic PLC-system (i.e. of the MPU as well as of the RIOS and
of their outputs).

Pass/fail criteria:
According to requirements.

6.7.3 Verification of other requirements

Type tests—are—notrequired: cedure

to be adreed upon by the manufacturer and

6.8 Verification of peripheral (PADTs, TEs, HMIs) requiremen

All requlirements non-tested shall be verifiable under a proced
manufa¢turer and the user.

6.9 Verification of PLC-system self-tests and diaghosti

All requirements non-tested shall be verifiable unde
manufagturer and the user.

6.10 Vierification of markings and ma

Verify the requirements of 5.11 by visual in@ti .

7 General informationto b ided' by tf

The manufacturer~shall_provige i formation required for the application,|design,
installatjon, co i d mdintenance of the PLC-system. In additjon, the
manufa¢turer may pro

Informa

7.1 Infe
Three ty

— cata

— userfs\manuals and

— technical documentation.

NOTE For the preparation of the instructions, see IEC 62079 and IEC 61506.

711 Information on catalogues and datasheets

These documents shall contain the description and the specifications of the PLC-system and
its associated peripherals. Additionally, they shall contain any other relevant information to
aid in understanding the application and use of these products including functional
characteristics, equipment configuration rules, normal service conditions, physical dimensions
and weights, and list compliance with standards and certifications.
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7.1.2 Information on user's manuals

These documents shall include the necessary information for the proper installation, wiring,
troubleshooting, user programming and commissioning of the PLC-system by the user. They

shall include as a minimum

installation and commissioning instructions,

— programming and troubleshooting instructions,

— maintenance and service requirements, and

— accessory and spare parts lists (for example, fuses).

7.1.3 _Information on technical documentation

The mahufacturer optionally may provide a set of documents which cghtai
than thgse given in the user’s manual such as: schematic diagramg/\
protocols, bus assignments, physical dimension characteristics, eg
internal|test programmes or repair procedures, etc.

7.2 Information on compliance with this standard

The mahufacturer shall provide information on compliance with t of IEC 6113
can be ¢laimed on two levels:

a) full gompliance with all of the requite g : i@ll clauses of this part,
indi¢ated by reference to IEC 6113J-2 without qualificatiort;

b) com
spe

See 1.2|for details.

7.3 Information onjrelig

If the manufacfy
subassgmbly or mod
service

7.4 Inform

The uss
are not

7.5

rmation
hal data

iPmware,

, which

such as

fies the

of any
normal

bns that

i o shipping and storage
The maLﬁmmﬂmmW

7.6 Information on a.c. and d.c. power supply

The manufacturer shall provide the following information:

— data to allow selection of a suitable power distribution network to provide specified voltage at
each power utilization point. This information includes peak inrush (at cold start and warm

restart), repetitive peak and steady-state r.m.s. input currents under full-load condition
— external terminal identification for power supply interfaces;
— typical example(s) for power supply system(s);

S,
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special supply installation requirements, if any, for PLC-systems energized through
multiple power supplies or supply voltages and frequencies not included in 5.1.1.1;

the effect of the following incorrect connections of power to the supply(ies):

e reverse polarity,

e improper voltage level and/or frequency and

e improper lead connection;

— complete information on PLC-system behaviour for typical power up/down sequences.

— data to allow evaluation of the maximum values of interruption time which do not affect the

normal operation of any PLC-system configuration; PS class (PS-1 or PS-2) of d.c.
supnlinri Hn\/ipne;

— menpory back-up time with respect to temperature and maintenanc

— recdmmended time interval between replacement of energy le, and

recdmmended procedure and subsequent effects on the PLC

— peak inrush current (at cold start and warm restart) fuse sdlize and
blowing characteristics.

7.7 Information on digital inputs (current sinking)
The ma

—  volt-

— exis
— effegt of incorrect inp
— isolgtion potentialspbetw s petween

— type ofinput@
— monitoring point 2

release,

— terninat arrangements;

— typical example(s) of external connections.

7.8 Information on digital outputs for alternating currents (current sourcing)

The manufacturer shall provide the following information with respect to digital outputs for a.c.
operation:

— type of protection (i.e. protected, short-circuit-proof, non-protected output), and

— for protected outputs: operating characteristics beyond 1,1 I, including the current(s)
level(s) at which the protecting device energizes, the current behaviour beyond, and the
time(s) involved;

— for short-circuit-proof outputs: information for replacement or resetting the protective
device as required;
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— for non-protected outputs: specification for protective device to be provided by the user,
as required;

— output delay time for state 0 to state 1 and state 1 to state O transitions;

— commutation characteristics and turn-on voltage with respect to zero-voltage crossing;
— existence of common points between channels;

— terminal arrangements;

— typical example(s) of external connections;

— number and type of outputs (for example, NO/NC contacts, solid state, individually
isolated channels, etc.);

— for electromechanical rplayq the rated current and vnltngp rnmplying with 5 2 2 2 5:

— outfdut ratings for the other loads such as incandescent lamps;
— total output current for multi-channel modules (see 3.38);

— chailacteristics of suppresser networks incorporated into the
peaks due to inductive kickback;

irsuitlagainstyvoltage

— typ€| of external protective networks, if required;
— effegts of incorrect output terminal connection;

— isol3 between

— mon de);
— recd

— outp bns and

pow

7.9 Informati

Informa
for digi
for zero

bame as
hutation

apply, and with regard to electromechanical relay putputs,

AC-15 i$ 2.2.2.5.
7.10 |
Besided and standard range, the manufacturer shall provide the fpllowing

information.
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7.10.1 Information on analogue input static characteristics

61131-2 O IEC:2003(E)

Static characteristics

Units and examples

1)

2)

w

Jegie

~

8)
9)

Input impedance in signal range (manufacturer should specify if this is in the
on or off state)

Analogue input error:
maximum error at 25 °C
. temperature coefficient
Maximum error over full temperature range
Digital resolution
Data format returned of the application programme
Value of a LSB (least significant bit)
Maximum permanent allowed overload (no damage)

Q

Digital output reading under overload condition
Type|of input

10) Cominon-mode characteristics (d.c., a.c. 50 Hz, a.c. 60 Hz) if applicable
11) For dther inputs (thermocouples, RTD, etc):

type(s) sensor(s)
measurement range(s)
linearization method

TN

nterngl or user-g

+ % of full scale (which scale)
+ % of full scale/K

+ % of full scale (which scale)

Number of b

Binary, BCD,

mV, mA

its
etc

rovided

7.10.2 | Information on analogue inpu yn{ﬁ(}har ct@t c

Dynamic characte\h§t|cs

Units and exar

hples

1)
2)
3)

Sample duration time (including setting tim

Sample repetition time
Inpufffilter characteristics:

order

transition frequengy

Maximum tempo/w\\(d iation cme electrical interference test

ms
ms

First, second,
Hz

+ % of full sq

etc..

ale

7.10.3 | Inform mut general characteristics

é‘e.qera characterlstlcs

Units and exainples

1)
2)
3)
4)

9)

ConV
Oper|
Type

Isolafi lals unger normal operation between channel and a) other
circu d), b) between channels, c) power supply(ies) and d)
interflace(s)

Dual slope, S.A
Trig, self-scan

RC, opto-isolator, M
\

, etc..
etc..
OVs, etc..

Technical d

hta

Extermat poweT buppiy dataif |cqui|cu‘
Common points between channel if any

Type, length of cable, installation rules recommended to provide interference
immunity

Calibration or verification to maintain rated accuracy
Terminal arrangements

10) Typical example(s) of external connections

11) Effect of incorrect input terminal connection

Twisted pair, 50
Month, yea

m max

rs
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7.10.4

Information on analogue input miscellaneous characteristics

Miscellaneous characteristics

Units and examples

1)
2)
3)
4)
5)

Monotonicity with no missing codes

Crosstalk between channels at d.c., a.c. 50 Hz and a.c. 60 Hz
Non-linearity

Repeatability at fixed temperature after specified stabilization time
Lifetime of electromagnetic relay multiplexers, if applicable

Yes, no
dB

Number of cycles,

% of full scale
% of full scale

of hours

7.11 Information on analogue outputs

Besideg the type and standard range, the manufacturer
informafion

bllowing

shall provide “thenf
Information on analogue output static characterist& x/
ANEINRNY

7111
Static characteristics U{ﬂts and examples
1) Outppt impedance in signal range (manufacturer should specify if thi isﬁ% Q
on of off state) _
2) Analggue output error: _
maximum error at 25 °C * % of full scale (which scale)
temperature coefficient + % of full scale/K
3) Maxijnum error over full temperature rang + % of full scale (which scale)
x /0
4) Digitgl resolution Number of Hits
5) Datalformat returned of the application programme Binary, BCD,|etc
6) Valug of a LSB (least signific:/{t bit) “ \ '
mV, mA
\( W
7.11.2 Informat)'gn M ue output dynamic characteristics
\ ) @ynam&chgxqcte}iﬁti&/ Units and exarhples
1) Settling time for full<tangs.c ge \/ ms
2) Overghoot % of full scale
3) Maximum tey{or y dgviation*dwring each specified electrical interference test + % of full sqale

RS Y%
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7.11.3 Information on analogue output general characteristics

General characteristics Units and examples
1) Type of protection Opto-isolator, etc.
2) Isolation potentials between channel and other circuits (including \Y
ground) and between channels under normal operation _
3) External power supply data, if required Technical data
4) For current outputs with external supply, the maximum and minimum v
voltage drop across the output terminals in the full output range
5) Type, length of cable, installation rules recommended to provide ) _
interference immunity Twisted pair, 50 m max
6) Calibration or verification to maintain rated accuracy Month, years
7) Terminal arrangements =
8) Common points between channels, if any
9) Allowed type(s) of loads
10) Maxijnum capacitive load (for voltage outputs)
11) Maxijnum inductive load (for current outputs)
12) Typidal example(s) of external connections
13) Outppt response at power up and power down
14) Effedt of incorrect output terminal connection

7.11.4 | Information on analogue ou))\t mis w \Afrlstlcs

Miscellaneous characté@tlcé\ \ Units and examples
1) Monqtonicity / Yes, no
2) Crossgtalk between channels at d.c., a.c. 50/Hz and a.c\6 dB
3) Non-|inearity ‘ % of full scale
4) Repgatability at fixed tempéra cified stabilizationptime % of full scale
5) Outppt ripple f\ % of full scale
7.12 Informati<>o '\%erfaces
If the m 9 S mupication interfaces to other than his own equipment, he
shall provide i ation for correct operation. This may be achigved by
referengi ifi or specification together with details of any options such as
baud ratestype Q be'ysed, etc.

7.13 Infornrati din processing unit(s) and memory(ies) of the PLC-system

Information. te be p
shall be

gvided by the manufacturer for main processing unit(s) and memnory(ies)

organization, capacity of programme memory;

organization, capacity of data memory and number of bits per word;
memory type(s) (i.e. CMOS-EPROM, etc.) available;

memory back-up functionality and service requirements if any;

data, constraints and procedures to determine a desired configuration (racks, cables, bus
expanders, power supply unit, maximum number of 1/Os per type, maximum number of I/O
modules, etc.);

description of the programming languages supported by the PLC-system (combination of
the PADT and the main processing unit(s);

to what extent the languages defined in IEC 61131-3 are supported, including the
differences if any (objects, instructions, semantic and syntactic rules, etc.);
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— calculation methods to determine every memory utilization (user's application programme
and data, firmware programme and data where applicable) and average values of every
relevant time (scan time(s), system response time(s), transfer time(s), execution time(s));

— mechanisms in which I/Os are processed (i.e. use of I/O image registers per

iodically

refreshed by the system, immediate “get/put” type instructions, interrupt and event-driven

programmes, etc.) and their effect on the following subjects:
« system response time(s);
« restart capabilities (i.e. cold, warm, hot restart);

» detailed times for inputs, outputs, processing, etc.;

- effect of non-permanently installed peripherals on every relevant time (see item 8 of this

system (for example, “on line”).

sybctause)whenthey are ptugged/unpitugged;—conmected/disconmgctedto—thgir PLC-
system interface;
 PLC-system status information concerning cold, warm and blicable.
Description and usage of programmable timers usable to PFocess-
dgpendent difference between warm and hot restart;
» sglf-test and diagnostic functions implemented (see 5,8
7.14 Information on remote input/output stations
The mapufacturer shall provide the following info
— spegifications for the selection ¢ for the
communication link;
— spegifications for proper installatio ction of
energy source(s));
— type|of I/O communic4ti
— pringiples, procedure nd their
capability to transfi letection
and fto the dof
— effe¢t on transfe s status
to the user's g¢ putputs;
— sped
— conff maximum number of RIOSs in 1 single PL{-system
conf max\size of each;
— whigh I/O~xqedules ofhe total 1/0 system may not be used in RIOSs and/or which of their
funcfiong-are
— type} ‘arehitecture and characteristics of redundancy if provided;
— modems/repeaters if applicable. Maximum distance with or without repeaters;
— terminating devices if required;
— physical characteristics of the communication interface including isolation characteristics,
maximum acceptable common mode voltage, built-in short-circuit protections, etc.;
— type of standard link interface (i.e. RS 232, RS 422, RS 485, RS 511, etc.);
— functional and safety earthing specifications;
— procedures for making/breaking logical and physical connection of a RIOS to a PLC-
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7.15 Information on peripherals (PADTs, TEs, HMIs)

The manufacturer shall provide the following information through convenient documentation
and marking:

— clear warnings and precautions to be observed when using functions enabling alteration of
control conditions such as PLC-system status modification, changing of data or
programmes in the memory, forcing input or output signal, etc.;

— usability of peripherals at RIOSs;

— service conditions for peripherals which are intended for use in an environment less
severe than stated in Clause 4 (such peripherals may need to be remotely connected to
the rest of the Pl (‘,-detpm thmugh communication Iinpc)'

— spegifications for the selection of adequate cables and other d for the
communication link;

— sped ption of
energy source(s));

— type|of communication network (point-to-point, star, mul}i

— pringiples, procedures and transmission speeds used 0 icaty i nd their
capability to transfer data from and to the RIOSg F S letection
and ’

— termlinating devices if required;

— phygical characteristics of the commu ihg isolation characferistics,
maxjmum acceptable common mod j

— typel|of standard link interface (i.e. F

— func

7.16 Ivaormation on

The manufacturer~shal provide entation

and marking: <>

— desgription of fe } lics“which are implemented and when they are executed
(i.e. i n user's application programme request, during|start-up
proc

— corr Y 3, sta d’driving conditions of the alarm output(s) (see 5.8).

8 Ele : compatibility (EMC) requirements

8.1 [Lneral

As potential radiating equipment, the installed PLC-system and other devices may emit
conducted and radiated electromagnetic interference.

As potential receiving equipment the PLC-system may be effected by externally generated
conducted interference, radiated electromagnetic fields and electrostatic discharges.

The requirements of 8.2 and 8.3 are intended to characterize the EMC performance of the
PLC-system equipment and are the responsibility of the manufacturer. The user, advised by
the manufacturer, is responsible for the electromagnetic compatibility of the product as
installed.

Since the PLC-system is only 1 component of the overall automated system, this standard
does not deal with the EMC compatibility of the overall automated system.


https://iecnorm.com/api/?name=120ea1ffd3a3b2986c7a2784ec7c5e99

61131-2 O IEC:2003(E) - 63 -

If an optional EMC enclosure (for example, cabinet) or other protection device (for example,
filter) is specified by the manufacturer it shall be included as part of the equipment under
test (EUT).

The EMC enclosure port is the physical boundary of the PLC-system through which
electromagnetic fields may radiate or impinge. See 3.46.

8.2 Emission requirements
8.2.1 General requirements for emission

For emissions, the objective of the requirements given in Table 27 is to ensure protection of
the radipfrequency-spectrom:

8.2.2 Emission limits in the low-frequency range

Since the PLC-system is not connected to the public mains, ther iremeht up to

150 kH3Z.
8.2.3 Emission limits in the high-frequency range

Table 27 — Emissio Iim|

Port Frequency range Severity level \/) everity M‘ Basic ptandard
(nmatlve) (optional)

_ Measured at 1 |stan& WO m distance
Enclosurg port B . : CISPR 11
iatdd) 30-230 MHz 40 dB(uV/mN, quasi-psak 30 /m) quasi-peak Class A, Group 1

(radiatq
230-1 000 MHz 47 dB(u /m)ﬁ-u@i-p k dB(pV/m) quasi-peak

01505MH (0 )qu\%;ak

AC powel port
(conducted)

CISPR 11
Class A, Group 1

NOTE Efnission Ilmlf/éﬁk\qu%m bove}\}l% MHz are under consideration.

Require is.subclause are verified in accordance with 9.3 and 9.4.

8.3 EMC immunity\requirements
8.3.1 General

If a product is to be used in multiple zones, then it shall be designed and tested to the most
severe combination of requirements for its intended zones.

PLC’s are designed for Zone B (which encompasses Zone A) unless otherwise indicated by
manufacturer’s information.
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Zone B = Dedicated power distribution, secondary surge protection and moderate industrial
interference coupling.

Zone A = Local power distribution, protected, I/O impedance limiting and low interference

coupling.
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Table 28 — EMC immunity zones

EMC zones EMC considerations
Zone C Factory mains distribution Primary surge protection Severe voltage surge coupling
High rated voltage 4 000 V
Zone B Dedicated power distribution Secondary surge protection Moderate voltage surge coupling
<300 V rated voltage 1/0 impedance limiting 2000V
Zone A Local power distribution 1/0 impedance limiting Low-voltage surge coupling
<120 V rated voltage 1000 V
<100 V rated voltage 800 V
<50 V rated voltage /\( %Q\V
8.3.2 Performance criteria
Table 29 - Criteria to prove the performa C-system
against EMC disturbanc
Performance criﬁriom
0 é(g,t("o;/
Criterign /\
During tes k U After test
A The PLC-system shall contln o operate \th_aué-system shall continue to pperate
as intended. No loss of function erfor as intended
according to PFVPY (2. 5}\

B Degradatiopof performan The PLC-system shall continue to pperate
as intended. Temporary degradafion of
performance must be self-recovdrable

C I&of The PLC-system shall continue to operate as

\nb(Q'n/;accepted, but no destruction of
hardware ol software (programme or data)

intended automatically, after manual

restart or
power off/power on
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8.3.3 General radiated immunity limits
Table 30 — Radiated immunity and enclosure ports (1)
Conducted immunity, Zones A-B
Environmenta Basic Units Test severity Test set-up Normative Performance
| phenomenon standard items criteria
Electrostatic | IEC 61000-4- kV +4 Contact Table 36 (1) B
discharge 2
+8 Air B
Radio- GHz 1,4-2,0
frequenc
aueney 1 1ec 61000-4- MHz 800-960
Electro- 3
magnetid field MHz oU-1 000 lable 37 A
Amplit de V/m 10
modulated
% AM, 1kHz 80
Sinusoidal
Hz 60 Table(38 A
Powgr IEC 61000-4- A/m 30 \
frequency 8
magnetic fields Hz 50 W) A
A/m 30
(1) The , HMI, PADT anpd TE) (b)
enclosure] otective/functional eanth, module
housing, ors) which are not protected ffom casual
access. T| icati f ithout connectors in place, 1/0 ports or power
ports.
(2) This elds normally occurring on the fagtory floor.
The test |s only applicable to equipment confa sy cepble to magnetic fields, such as Hall effect
devices, ic m equipment. The basic PLC does ngt normally
contain s . The test is not meant to simulate high-intensity
magnetic H welding and induction heating procepses. This
requireme isfi i j sensitive device at the device manufacturer.
(3) Therg will be no devi /m the manufacturer will specify the allowed dgviation for
CRT display interfa
(4) This
Zone B
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Table 31 — Conducted immunity, Zone B

Environmental Fast transient burst | High energy surge Radiofrequency
phenomenon interference
Basic standard IEC 61000-4-4 IEC 61000-4-5 IEC 61000-4-6
Test set-up Table 39 Table 40 Table 41
Performance B B A
criteria
Normative items (1), (2)
Interface/Port Figure Specific
2 (designation) interface/port
Data coimunication Communication - - .
(Al and Ar for 1/0 Shielded cable 1kV (5) 1kvV C V|(5)
racks
and .
Unshielded cable 1kV (5) oNes 3V|(5)
Be, Biland E for
peripherals) N
AC 110 2 KV (5) NC 3V|(5)
(unshielded) / 1 DM
Digital and analogue Analogue or \) 0, kVEM/
I/Os (IC and D) DC I/O 1 5) 60,5 kY’ DM 3 V|(5)
(unshielded) N
All shielded lines 1 ( 1kV CM 3 V|(5)
(to shield) (\
pawer 2°kV 2 kV CM 3V
1 kV DM
Mains [power (F)
> RVT4) 1KV CM 3
(\ 0,5 kV DM
Protectije earthing ve e \> No test No test No fest
G)
Functional earthing ct|o | e\arQ/ 1kV (5) No test 3V
(1) (3)
10 \ 10y 1kV 2KV CM Y%
\\{c. auxiliary power 1 kv DM
auxiliary power “\/0 and 1KV (4) 0,5 kV CM 3
(K) . auxiliary power 0,5 kV DM
(1) Not gpplicable to d.c. power ports intended for connection to a battery or a rechargeable battery that|must be
removed Grdtsconnected from the equipment for Techarging. The test 15 applicablie 10 d.C. pOWer ports, unless

cables are specified <10 m a.c. Power ports to be tested regardless of specified length.

(2) For non-mains power ports with cables specified <30 m, no test is needed.

(3)

Otherwise, no specific test of this port is required.

(4) For ports with cables specified <10 m, no test is needed.

(5) For ports with cables specified <3 m, no test is needed.

If this port is used for shield returns, this port would be tested as a consequence of the shielded cable test.

Zone A levels apply where installation practices reduce industrial environmental levels below
those of Zone B. Referring to Figure 11, these may be installation of protection networks,
a.c./d.c. converters, isolation transformers, surge suppressers, etc.
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Table 32 — Conducted immunity, zone A

Environmental

Fast transient burst

High energy surge

Radiofrequency

phenomenon interference
Basic standard IEC 61000-4-4 IEC 61000-4-5 IEC 61000-4-6
Test set-up Table 39 Table 40 Table 41
Performance B B A
criteria
Normative items (1), (2)
Interface/Port Figure Specific
2 (designation) interface/port
Data coimunication Communication - - .
(Al and Ar for 1/0 Shielded cable 0,5 kV (5) 0,5 kV V|(5)
racks
and .
Unshielded cable 0,5 kV (5) oNes 3V|(5)
Be, Biland E for
peripherals) N
AC 110 1KV (5) 1\%0 3V|(5)
(unshielded) K\2D
Digital and analogue
1/0s (C and D) Analogue or d.c. 1/0 0,5 kV (5) 7 otest 3v|(5)
(unshielded) S
All shielded lines () tkyem 3 \5)
(to shield)
AC power 7 kv cMm 3
Mains [power (F) (-\ 0,5 kv DM
D2 power — |\ k\\)\(4)\ 0,5kV CM 3
Protectiye earthing Prot%&rth No test No test No fest
G)
Functional earthing nctlon eqrth 07§ kV (5) No test 3
() (3) (
110 pbwer (J) \) 0,5 kV 1KV CM 3l
and 0,5 kV DM
auxiliary power oufput O a 0,5 kV (4) No test 3V
(K) d.exauxiljary power
(1) Not i Bt must be
removed rts, unless
cables ar
(2) Forn
(3) If thip.patt is used for shield returns, this port would be tested as a consequence of the shielded [cable test.
Otherwisd,na specific test of this port is required

(4) For ports with cables specified <10 m, no test is needed.

(5) For ports with cables specified <3 m, no test is needed.

Conditions of use may require installation in Zone C. The manufacturer may elect to provide
equipment for this installation by utilizing the levels given in Annex D.

Requirements of this subclause are verified in accordance with 9.5, 9.6, 9.7, 9.8, 9.9, and 9.10.
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8.34 Voltage drops and interruptions power ports

These limits apply to the mains power interface/port (F) in Figure 2.

For short disturbances of the supply as defined in Table 33, the PLC-system (including RIOSs
(see 5.6) and non-permanently installed peripherals) shall maintain normal operation.

For longer interruptions of the supply(ies), the PLC-system shall either maintain normal operation or
go to a predefined state and have a clearly specified behaviour until normal operation is resumed.

NOTE Outputs and fast responding inputs energized by the same supply(ies) will respond to these power supply
variations.

Table 33 — Voltage drops and interruptions

(5) (3), (4) Maximum Time interval L vst\age
interruption between drops

Time

(1) Any arbitrary phase angle (see 9.12).

(2) Usmid is the U at minimum tolerance in Ta

DC gupply Severity level PS1 1 ms 1 VA vMuncer lower
) operational limfit Ue min
= Severity level PS2 10 ms 21s (2)
AC qupply - 0,5 period (1) /_\Q

(3) PS1 ppplies to PLC-systems supplied by

(4) PS2ppplies to PLC-systems energized from ifi . supplies a long d.c. lines.

(5) Voltdge interruptions are from Us min

Requirements of this subcla

8.4 Requirements ications

Test and verifica& 0 performed by the manufacturer, in accordampce with
Clause p.

8.5 Require r mation on EMC

Informatigt be provided by the manufacturer, in accordance with 10.

9 Electroma ¢ compatibility (EMC) type tests and verifications

For EMC_type tests, also refer to pass-fail criteria (Table 29)

9.1 Electromagnetic compatibility-related tests

The conducted and radiated emissions and immunity of the PLC-system must be tested
according to the manufacturer’s installation guideline.

All EMC tests shall be conducted in a well-defined and reproducible manner.
All EMC tests are type tests.

It may be determined from consideration of the electrical characteristics and usage of a
particular apparatus that some tests are inappropriate and therefore unnecessary. In such
cases, it is required that the decision and justification not to test is recorded in the test report.
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The EUT is located in the specified test site and any auxiliary equipment shall be located

outside the influence of the test environment. For certain environments,

it is appropriate to

expect that potential interference victims will be located at least a minimum distance from the
radiator. In the industrial environment, the expected distance is 30 m.

All input/output cables can be normally looped back for monitoring and testing and/or can be

terminated with a representative load.

In general, for multi-channel I/O, 1 circuit may be tested to represent all channels. On and off
states and/or points representing the range of allowed loads must be tested—

9.3 Measurement of radiated interference

Table 34 — Radiated emission measurement

Reference test

Test configuration
Distance and method (1)
Details of mounting/support

Frequency range

Class A Limits

6-1 (2)

fication

See Table 27

(1) The measurement distance js\the distance between
site meaqurements, or the meagure qent dis
the equipment is S|tuated and the

(2) Test
test site.
horizontal and vertica

theoreticdl site attentia

eE
distancedbetween the exterior wall of the buildir]g in which

M enclosure and the receiving anterjna for test

o not have the physical characteristics of gn open-air

the fre ency range 30 MHz to 1 GHz shall be acceptpble if the
ments prade according to 16.6 of CISPR 16-1 are within +# dB of the
able G.1, G.2, or G.3. Alternative radiation test sites|shall allow

for, and He validated for in the frequency range of 30 MHz to 1 GHz. Evidenge shall be
obtained {o show thaW altergati
9.4 Measyre ofkco duc ed interference
Ta e 35 — Conducted emission measurement
Refe nce test CISPR 11
Test con\br(atlon and method In accordance with CISPR 11, CISPR 16-1 and -2

Applicable ports

Details of mounting/support

Frequency range

Class A limits (2)

AC power port (F) (1)

Installed according to manufacturer’s specifications

See Table 27

See Table 27

(1) DC mains are under consideration.

2)

Impulse interference (click) which occurs less than 5 times per minute is not considered. For clicks appearing

more often than 30 times per minute the limits apply. For clicks appearing between 5 and 30 times per minute
a relaxation of the limits of 20 log 30/N (where N is the number of clicks per minute) is allowed.
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9.5 Electrostatic discharge

Table 36 — Electrostatic discharge immunity test

Reference test

IEC 61000-4-2

EUT configuration

Initial measurements

Details of mounting/support

According to manufacturer’s specifications

According to PFVP (2.5)

According to manufacturer’s specifications
and IEC 61000-4-2 _provisions

Selection of application points

rator-
[ and TE)
rts (for
nctional
orts with
vhich are
test shall
ithout
ports

Test application
Contact discharge
Air discharge

Test levels

Time between twodisc

Number of discharge

U7, h@onta nd vertical coupling planes
EUT

See Table 30 or Table D.1

>1s

Ten discharges after the equipment is dis¢harged

to earth

Measureme and)verificatio durw
Q}Qer

According to PFVP (2.5)

See Table 30 or Table D.1 (1)

(1) If thg syste viates \on| nce uring the test, a second trial of 10 discharges shall performed; if mpre non-
allowed dpviatigns ar served; failureyof the ESD test shall be declared.
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Radiofrequency electromagnetic field — Amplitude modulated

Table 37 — Radiated electromagnetic field immunity test

Reference test

IEC 61000-4-3

EUT configuration

Initial measurements

Details of mounting/support

According to manufacture’s specifications

According to PFVP (2.5)

The EUT is placed in the calibrated test field

Frequency range to be swept

Modulation

Sweep speed

Test field strength

N(Not

30 o Table D.1 (1)

Mgasurement and verification during loading

Performance criteria

<

/\S T,
\) Ac
G0

rding to PFVP (2.5)

Seg Table 30 or Table D.1

(1) Except for the ITU broadcast frequency bapds: 87-10 J174-230 MHz and 470-790 MHz where the level
shall be 3 V/m.

(2) Conducted immunity requir nts 9 40, for 6-&% may\pe atisfied by utilizing this test over the|26-80
MHz range. See Table 41. N

N
NOTE Ske also Annex H, |[EQ61})0\0-4-3. N\

>/

o)

9.7

IEC 61000-4-8

asurements

According to manufacture’s specificatipns

According to PFVP (2.5)

Details of mounting/support

Frequency (power line)

Test condition

Test field strength

The EUT is immersed

in the magnetic field of a 1 m x 1 m induction coil.

See Table 30 or Table D.1

Immersion method in continuous field

See Table 30 or Table D.1

Measurement and verification during loading

Performance criteria

According to PFVP (2.5)
See Table 30 or Table D.1 (1)

(1) For CRTs, the performance criteria is B, if the field is 23A/m.
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9.8 Fast transient bursts
Table 39 — Fast transient burst immunity test
Reference test IEC 61000-4-4
EUT configuration According to manufacturer’s specifications
Initial measurements According to PFVP (2.5)
Details of mounting/support The EUT shall be such as to eliminate
the radiated EMI received on /O wiring by
— tha epnr\ifind napnr\i*i'm r\r\npling
Severity level at rated voltage See Table 31
Duration
Application ports/methods
Commuinication (Al, Ar, Be, Bi, and E), I/O (C and D), 00 pR_capatifive clamp coupliny
1/Q Power (J) and auxiliary power outpu ) <\ _
AC/DC power (F) 33 nF direct coupling
Measurement and verification during loading Wo PFVP (2.5)
Performance criteria /\ /\ See Yable 31, Table 32 or Table D.2
NOTE The repeatability of this test is tlosely rel Wber and relative position of wires within the
capacitivg coupling clamp. (&

Sl
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9.9 High-energy surges

Table 40 — High-energy surge immunity test

Reference test IEC 61000-4-5
EUT configuration According to manufacturer’s specifications
Initial measurements According to PFVP (2.5)
Details of mounting/support According to manufacturer’s specifications

32 or Table\b-

TS

Severity level at rated voltage See Table 31, T

?ties

Number of discharges

Repetition rate

Application ports/methods bthod

round

Shielded communication (Al, Ar, Be, Bi, and’"EX\and \
shielded I/O (C and D)

unshielded I/0 (C_and D),

Unshie|ded communication (Al, Ar, Be, Bi, and E) ui% 42Q/0,5 uF CM 42Q/0,5 uF DM

=

@ Power (J) and auxiliqry p

A /DC poOwWer 12 Q/9 yF CM  2Q/18uF DM

Measurement and vg@m during According to PFVP (2.5)
Performance criteria See Table 31, Table 32 or Table D.2
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onducted radiofrequency interference

Table 41 — Conducted

- 75—

RF immunity test

Reference test

IEC 61000-4-6 (2), (Note1)

EUT configuration

Initial measurements

Details of mounting/support

According to manufacturer’s specificati

According to PFVP (2.5)

ons

The EUT shall be such as to eliminate the radiated EMI
received on |/O wiring by the specified

Comm
a.c./d.c.

Severity level at rated voltage

Frequency range to be swept

Modulation

Sweep speed

Test level (unmodulated)

Application points

nication (Al, Ar,
power (F), tio
and at p

magnetic cguplin

SeeNable 31(3), Table 32 (3) or Table

Il £able between EUT and clamp or CI

as short as possible

(max. 0,3 m)

CDN, EM or current coupling clamy

D.2

N is

Mg

According to PFVP (2.5)
See Table 31, Table 32 or Table D.

TS

(1) Ther
test is ne

(2) Cong
field imm

asurement and verifi
@K a
O\

he 3 V open-circuit test level, if (2) is exercised, a 10 V/m field strength should be used.

(3) Fort

below 26 MHz. Additionally, history has shown no difficulty below 26 M
he 0,15-26 MHz band is exempted from test.

Hz. So, no

omagnetic

NOTE 1

See also Annex H, IEC 61000-4-3.

NOTE 2 Notes on test level selection and Annex B of IEC 61000-4-6.



https://iecnorm.com/api/?name=120ea1ffd3a3b2986c7a2784ec7c5e99

9.11 Damped oscillatory wave (for zone C only)

—76 -

61131-2 O IEC:2003(E)

Table 42 — Damped oscillatory wave immunity test

Reference test

IEC 61000-4-12

EUT configuration

Initial measurements

Details of mounting/support

According to manufacturer’s specifications

According to PFVP (2.5)

According to manufacturer’s specifications

Testdescription
Waveform
Frequency

Source impedance
Repetition rate
Test duration

Length to connection

Severity level at rated voltage
Application poi

1/0 (Cland D), a.c./d.c.
auxiliary p

7

Damped oscillating w which
reaches 50 % of the j r3to6
cycles (verify the g wave)

m maximum

See Table D.2

CM, DM

Measuremen |cat|o uhag Jo d|}g\>
crlter

According to PFVP (2.5)
See Table D.2

9.12 V

Power p

Perform r functional verification procedure of 2.5 during tests.

ter ptions - Power port type tests and verifications

yer input port, port F, Figure 2.
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Table 43 — Voltage drops and interruptions immunity test

Reference test

None

EUT configuration
Initial measurements

Supply voltage and frequency

According to manufacturer’s specifications
According to PFVP (2.5)
Ue min to 0 (zero) V, F,

Test description
AC supply interruption
Duration base

Number of trials

0,5 period, starting at zero-crossing (1), (2)

20

Time interval between trials
DC supply interruption
Duration
Number of trials
Time interval between trials

Mgasurement and verification during loading

7

1 s < time inferval < 1

3)

Performance criteria

Verification after tests <\<\

(1) Optig
(2) The panufacturer may stat

(3) Fast|responding inputs ene
disturbang¢e but shall resum

10 E
ta

Informati

Genera
be prov

The m

pon shall

service

conditions or in a less severe environment (for example, office environment). If the PLC is
intended for other than Zone B (which encompasses Zone A), the manufacturer shall state the

intended zone.

The test report shall describe all the tests, the rationale for the selection of the typical
(representative) configuration of the EUT and the test results.

The EUT software used during the test shall be documented.
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11 Safety requirements

This section specifies safety requirements for PLC-systems equipment (i.,e. MPU, RIOSs,
permanently/non-permanently installed peripherals). Components connected to the mains power
supply of the installation, such as power supplies, I/O modules, communication interfaces, and
memory subsystems are also subject to the applicable provisions of this clause.

11.1 Protection against electrical shock

Protection against electric shock of the PLC-system shall be maintained in normal and single-
fault condition. AcceSS|bIe parts of equment shall not be or in the case of a smgle fault

becomej t, these
requirements also apply to open equipment. When applled to open equis uipment
shall be|considered to be installed, according to the manufacturer’s i
Protectipn shall be by compliance with the dielectric strength i Nn.4, the
operato[ accessibility requirements of 11.1.5, the normal condition reqlijrements o 1.6, the
single-fault requirements in 11.1.7 and the clearance and créepay 4.
SELV/P ircui i ie 5 ot “require additional
evaluatipn.
11.1.1
To ensu energy
betweel parts on
the sam r), shall
not excg¢ed the values of 11nd.1.1 i iti g .1.1.2 in si - dition.
The acgessible voltagf 1.1 or
11.1.1.4 as applicabl . If the
voltage lexceeds
11.1.1.1 Values’ip
Values g live.
a) The
b) If th
- S Aor sinusoidal waveforms, 0,7 mA peak for non-sinusoidal waveform
encies, or d.c. 2 mA, when measured with the measuring cjrcuit of
»Mnnex A, Figure A.1. Alternatively, the measuring circuit of IEC §1010-1,
Annex A, Figure A.2 can be used if the frequency does not exceed 100 Hz;

— a.c. 70 mA r.m.s. when measured with the measuring circuit of IEC 61010-1, Annex A,
Figure A.3.

NOTE This relates to possible burns at higher frequencies.

c) If the voltage exceeds one of the values of a), the charge or energy of capacitance levels
are

— 45 uC charge for voltages up to 15 kV peak or d.c.;
— 350 mJ stored energy for voltages above 15 kV peak or d.c.

11.1.1.2 Values in single-fault condition

Values above the levels of a), b) or c) in single-fault condition are deemed to be hazardous
live.
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a) The voltage levels are a.c. 50 V r.m.s. and 70 V peak or d.c. 120 V.

b) If the voltage exceeds one of the values of a), the current levels are

a.c. 3,5 mA r.m.s. for sinusoidal waveforms, 5 mA peak for non-sinusoidal waveform
or mixed frequencies, or d.c. 15 mA, when measured with the measuring circuit of
IEC 61010-1, Annex A, Figure A.1. Alternatively, the measuring circuit of IEC 61010-1,
Annex A, Figure A.2 can be used if the frequency does not exceed 100 Hz;

a.c. 500 mA r.m.s. when measured with the measuring circuit of IEC 61010-1, Annex
A, Figure A.3.

NOTE This relates to possible burns at higher frequencies.

c) If the voltage exceeds one of the values of a), the capacitance levels are those of

IEC

11.1.2

Open PLC-system equipment is equipment that may have live ele

exampl

61010-1, Figure 2

Open PLC-system equipment

pble, for
¢, a main processing unit.

Protecti mtemded for
operatof electric
shock a

Open e qafety.
11.1.3 | Enclosed PLC-system equi

Enclosgd PLC-system equipment is eguipmbs gh i 1 i , With the
possibl personnel from accidentally fouching
live or 2,5 mm
diameter and greater SO|I ie i i dtrength,
flammalpi 0

NOTE A

As part ity of an
enclose ,|class Il
(see 11 > |P20.
Protecti gai i shall be provided for those interfaces that are intepded for
operatof {

11.1.3.1

Class | rely on
basic insulation only, but which includes an additional safety precaution in such a way that
means JIU prVide f\JI thU U\JIIIIUUtI\JII Uf GUUUOQIbIU UUIIduUtIVU paltS tU the prtUCti le earth
conductor in the fixed wiring of the installation in such a way that accessible conductive parts

cannot

become live in the event of a failure of the basic insulation.

NOTE Class | equipment may have parts with double insulation or reinforced insulation, or parts operating at
safety extra-low voltage.

Equipment for use with a flexible cord (such as PADTs) shall include a provision for a
protective earth conductor that must be part of the cord set.

Access

ible conductive parts of a PLC-system, which may become hazardous live in the event

of a single fault, shall be connected to the protective circuit of the PLC-system. This does not

apply t

0 accessible conductive parts, such as screws, rivets and nameplates, which can

become hazardous live under single-fault conditions.
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When a part of the PLC-system is removed from the enclosure, for normal maintenance, for
example, the protective circuits serving other parts of the PLC-system shall not be
interrupted.

Protective earthing requirements shall be as specified in 11.9.
11.1.3.2 Class Il equipment

Class Il equipment is equipment in which protection against electric shock does not rely on
basic insulation only, but in which additional safety precautions, such as double insulation or
reinforced insulation are provided, there being no provision for protective earthing or reliance
upon installation conditions.

Such equipment may be of one of the following types:

1) insu|ation-encased class |l equipment: equipment having a <du
contjnuous enclosure of insulating material which envelops all
excgption of small parts, such as nameplates, screws and
hazardous live parts by insulation at least equivalent to pé

2) metal-encased class Il equipment: equipment haying s S i s metal
enclpsure, in which double insulation is used t 5 where
reinforced insulation is used;

3) equipment which is a combination of.types

NOTE 1 |The insulated enclosure of a clas&Jl equipfaent f ementary
insulation|or of the reinforced insulation.
NOTE 2 earthing
terminal dr contact, it is deemed to be of class | con
NOTE 3 |[Class Il equipment ma
Protective impedance may
impedanmce limits the a h-circuit
voltage to values far Skt
Class | circuits
(i.e. gro conductive surfaces) provided that these cirduits are
double i ircuits of the equipment.
Class ] equi ] be provided with means for connection to the earthing term|nals for
function Qsed(such\ as radiofrequency interference suppression) provided thg double
insulatidg j provided for protective purposes.
11.1.3.3

vided by

circuits supplled by safety extra-low voItage (SELV) and where voltages generated do not
exceed the limits for SELV.

Class Ill equipment may be provided with means for connection to the earthing terminals for
functional purposes (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.
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11.1.4 Dielectric strength

The dielectric withstand type test of 12.2.1 shall be performed between all parts and circuits
where basic, reinforced or double insulation are specified for protection against electric shock.

However, the dielectric withstand type test of 12.2.1 need not be carried out

— between SELV/PELV circuits and operator-accessible conductive parts (frames, enclos-

ures, earth terminal, etc.);

— on units (parts of the basic PLC-system) which have been tested separately according to

the relevant standards provided:

— when the values given in Table 52, Table 53 and Table 54 have been met,_as appropriate,

and

— theif dielectric strength is not impaired by assembly.

11.1.5 | Operator accessibility

Table 44 defines operator accessible ports of a PLC-system{\ Unde

some pprts of either open or enclosed equipment may op/in
accessible. This must be agreed upon between the manufasture

Table 44 — Operator accessibility for ope

closed equipment

ttances,
perator-

R > Operator accessible

NG
<\<*i M

pen equipment | Enclos¢d equipment

Al (comnjunication interface/port for local 1O ex ion r No Yes
Ar (comnpunication interface/port for remote IO statl n No Yes
Be (opencommunication |nterfﬁm art vices Yes Yes
(for example, personal comeute r progr ng\instea a PADT)

Bi (internal communication,ihtv\rf%%ortf rp r|pf§\\)\_/ No No
C (interfdce/port for di 'talggd ana>\a\'np}(\sh\ls> No Yes
D (interfdce/port for\kgn/)/a\walo e ()}(Qut\gnals) No Yes
E (serial for parallel ¢ %\g:::m ter?é{e\?\o/s for data Yes Yes
communigation with l@ﬁj\g deyjce

F (mains|power fa e/p rt) No Yes
G (interfg c;({o\\for pro tl\k\eaM No Yes
H (interfcge\po\t\fQ\fLM\al e}srthmg No Yes
J (I/O poper ﬁ‘e@ce/po\\used to power sensors and actuators) No Yes
K (auxiligry power therface/port) No Yes

11.1.6 Protection in normal condition

Operator-accessible parts shall be prevented from becoming hazardous live under

condition by one or more of the following means:

a) basic insulation;

NOTE This can be provided by suitable insulating materials, transformers, and opto-isolators.

b) enclosures or barriers;
c) protective impedance (see 11.1.7.3).

Enclosures and barriers shall meet the rigidity requirements of 11.7.2.2.

normal

If enclosures or

barriers provide protection by insulation, it shall meet the requirements for basic insulation.
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Clearances, creepage distances and insulation between accessible parts and hazardous live
parts shall meet the requirements of 11.4 and the applicable dielectric strength requirements
for basic insulation.

Compliance is checked

a) by the determination of 12.1.2;
b) by the requirements of 11.1.4 for dielectric strength of basic insulation;
c) by the tests of 12.1.7 for rigidity of enclosures and barriers.

NOTE Materials, which can easily be damaged, are not considered to provide suitable insulation, for example
lacquer, enamel, oxides, anodic films. Non-impregnated hygroscopic materials such as paper, fibres and fibrous
material greatso ot Tonsideredto provide suitabtesutation:

11.1.7 | Protection in single-fault condition

Additiorjal protection shall be provided to ensure that operator '>e parts
are_prepyented from becoming hazardous live when a single is adlditional
protectipn shall be provided by one or more of the following
protectiye earthing and bonding (see 11.1.7.1),
supplenmental insulation (see 11.1.7.2), or

protectiye impedance (see 11.1.7.3).

A singlg fault shall be considered to<gcc i pohent providing protgction is
unable f{ i

sts shall be performed on pr
intermitient operation, nraigs-corhec

>s, parts intended for shortiterm or
outputs, cooling provisions and
)/~ opening, blocking, etc. the part, as
g under least favourable test conditions. Tests

ent shall be verified: not to have any operator-

satisfy the dielectric withstand verification off 12.2.1,
erminated by the opening of a fuse and if the fuse does
the equipment shall be operated for a| period
pecified fuse-opening time.

Operatdr-aceessible~€onductive parts shall be bonded to the protective conductor tefminal if
they cotldecome hazardous live in case of a single fault of the primary protectivg means
specified in 11.1.6. Alternatively, such accessible parts shall be separated from parts that are
hazardous live by a conductive protective screen or barrier bonded to the protective conductor
terminal.

Operator-accessible conductive parts need not be bonded to the protective earth terminal if
they are separated from all hazardous live parts by double insulation or reinforced insulation.
Compliance is checked by inspection.

11.1.7.2 Supplemental insulation

Clearances shall be in accordance with 11.4.1 and 11.4.2. Creepage distances shall be in

accordance with 11.4.3. Fulfilling the requirements for double or reinforced insulation satisfies
the requirements for protection under single-fault conditions.
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11.1.7.3 Protective impedance

The protective impedance shall limit the voltage from becoming hazardous live under normal
or single-fault conditions on operator-accessible parts or to values for SELV.

The use of a single component not liable to become defective in such a manner as to cause a
risk of hazard is allowed (see IEC 61010-1, 14.6).

Requirements of this subclause are verified in accordance with 12.3.2.

11.2 Protection against the spread of fire

There 3
circuits
be eval

power
eed not

Protectipn against the spread of fire must be evaluated betwes 2d ¥ iefits and
other circuits.

If limited power circuits are not employed, all remaining shall be

applied |with regard to spread of fire.

JEEN

Where hreakdown of components is involved, co

11.3 Limited power circuits

A limited power circuit is a circuit supplied by such as a battery or a trarjsformer

winding|where the open-circuit potential is(not more a.c. 30 Vr.m.s. and 42,4 V|peak or
khe © it isNimited according to one of the fpllowing

d.c. 60 |V, and the energyavailapte

means:

— the maximum outp A er are inherently limited to not more than th¢ values
of Table 45;

— the maximum
be njot more tha

under aly conditions and power are limited by impedance to
“able45;

g limits the maximum output current and powef to not

— arep he maximum output current and power to not more fhan the
valug grmal use or as a result of one fault in the regulating network; or

— arep ork™Mimits the maximum output current and power to not more fhan the
valu 45 in normal use, and an over-current protective device limits the output

currenfand power to not more than the values of Table 46 as the result of any ong fault in
the ngnlni‘ing network

Where an over-current protective device is used, it shall be a fuse or a non-adjustable non-
self-resetting device.

Conformity 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 of operation, with any over-
current protective devices short-circuited, with a resistive load (including short-circuit)
which produces the highest value of current and power respectively.
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Table 45 — Limits of output current and output power
for inherently limited power sources

Open-circuit output voltage U Maximum output current | Maximum output power
ACV r.m.s. DCV A V x A
<20 <20 <8,0 <s5xU
20< U< 30 20< U <30 <8,0 <150
- 30< U <60 <150/U <150

For non-sinusoidal a.c. and for d.c. with ripple exceeding 10 %, the peak voltage shall not

exceed ?,A \/ pnnl(
Table 46 — Limits of output current, output power an€d rati
for over-current protective devices for non-inherently limited power-ssurc
Open-circuit output voltage Maximum output Maximum outp ted current value
o er-cirrent
U current waer . .
protective|device
AC r.m.s. DCV A A A
920 <20 <1 000/U <250 > <5
20< U <30 20< U <60 <1004U

7
N\,
ices\are for fuses and circuit-Qreakers

value of 210 % of the value in |the last

Rated durrent values for over-current
which break the current within 120 s
column pf the table.

Clearance and creepag

Creepage value 8
values are primarily d

Clearan
with the|

earance

tociated

There a bf multi-

layer pr

The actpal ¢learance
voltages .for, the cirCuit under evaluation and (2) on the pollution degree specified
manufatturer

nd creepage distances requirements shall be based (1) on the [working
by the

The clearance and creepage distances within a particular circuit which serve only to permit the
functioning of the device, and which do not serve to meet the requirements for galvanic isolation,
need only be of a size to prevent faults from occurring which would lead to a risk of fire.

Linear interpolation of creepage distance is permissible. Interpolation of clearance is only
permissible for a circuit or part that has no direct connection to the mains, but is powered
from a transformer, converter, or equivalent isolation device. For voltage values less than or
greater than those tabulated below, the tables in IEC 60664-1 may be used.

Components mounted to printed-circuit boards shall not degrade the galvanic isolation
characteristics of the circuit under consideration. This determination shall be made in
accordance with the requirements in Table 50, Table 51, Table 52, Table 53 and Table 54 or
in accordance with the test requirements in Table 58 or Table 59.
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For SELV/PELV circuits and ungrounded accessible parts, the requirements for double
insulation shall apply to the clearance and creepage distances between these and hazardous
live parts. Clearances and creepage distances within SELV/PELV circuits are based on
functional needs and are not defined with respect to safety.

In all cases the values given shall be met or exceeded.

NOTE The extent to which the manufacturing process can control the mechanical tolerance decides the limits to
which practical clearance and creepage distances can approach the theoretical minimum values given in Tables 47,
48, 49, 50, 52, 53 and 54.

It is possible to approach minimum values when the equipment is manufactured in a factory under controlled
conditions and finished to a point where additional assembly other than the connections to the field wiring terminals
prior to placing the equipment in service is not necessary.

Replacenlent of components, normally affected in service shops or in normal use (for ex
considered to be part of controlled conditions.

ple)- fuses), is

Increased clearances are required when the equipment is field-mounted and field;€0 e method
of mountipg and the method of wiring at the field wiring terminals have to be conside

Requirements of this subclause are verified in accordance with

11.4.1 | Clearances relating to overvoltage category Il
11.4.1.1 Clearances for other than field-wiring t

Clearances associated with basic and supplemenrtary i i 47 and
clearang¢es associated with double and rei i i i

Taple 47 — Minimum clearances i
cornditions (except for field wiri

o’ overvoltage category Il
asic/supplementary insulatfion

(@
\Q im¥hum clearance
. (\ mm
Working voltage U, - N

a.c.rms.ord.c. V D x\ J Pollution degree
\/\ 2 3

50 (2) \) \% 0,2 (1) 08

100 1 0,2 (1) 0,8
150 0, 0,5 0,8
1,5 1,5 1,5

30

00 3,0 3,0 3,0
®0\ \ 5,5 5,5 5,5
(1) For printed Wi in\a ma ria\E/the values for pollution degree 1 apply except that the value shall not be|less than

0,04 mm.
(2) For d.c.products this range ends at 60 V.

NOTE Table derived from IEC 60664-1.
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Table 48 — Minimum clearances in air corresponding to overvoltage category Il
conditions (except for field wiring terminals) for double /reinforced insulation

Minimum clearance
mm

Working voltage U,
a.c.Vrm.s.ord.c.V

Pollution degree

1 2 3
50 (1) 0.1 0,2 0,8
100 0,5 0,5 0,8
150 1,5 1,5 1,5
SUU 9,U 9,U 9,U
600 5,5 5,5 \( 5,5
1000 11 11 1

(1) For d.c. products this range ends at 60 V.

NOTE Tpble derived from IEC 60664-1.

A
D
/4
//
N\

Clearances shall be verified by mechanical meas

according to 12.2.1 without pre-conditioning.

rement\Qr

diehectric withstand tests

Clearanges to walls of metal enclosure not be less than 12 mm.
The abqgve clearances do not apply to ph protective coating cdmplying
with the|test of 12.1.6.
The abgve clearances do are known and controlled. Refer to
11.4.2 gnd Table 50.
11.4.1.21 Field-wiring
Minimum cleara from terminal to terminal and from terminal to
enclosufe shall cox
earances in air at field-wiring terminals
Termination clearances
Wor mm
AC V] Limited ratings To walls of rhetallic
' General use enclosures|which
(1), (2) may be def|ected
<Ug < 50 1,6 1,6 12
50 < U, < 300 3,2 1,6 12
300 < U, < 600 6,4 4,8 12

(1) Applicable to devices having ratings not more than 15 A at 51-150 V, 10 A at 151-300 volts, or 5 A at 301-600 V.

(2) Applicable to devices which control more than one load, provided that the total load connected at one time
does not exceed 30 Aat 51-150 V, 20 A at 151-300 V, or 10 A at 301-600 V.

11.4.2 Clearances for micro-environment where voltages are known and controlled

In the case where the peak voltages are known and controlled, the minimum clearances
corresponding to these peak voltages are given in Table 50. Peak voltages are considered to
be known and controlled, where the product design will limit the voltage to the appropriate
value indicated in Table 50. This can be verified by examination or by demonstrating the
voltage control at the circuit when subjected to the impulse voltage test Table 58.



https://iecnorm.com/api/?name=120ea1ffd3a3b2986c7a2784ec7c5e99

61131-2 O IEC:2003(E) - 87 —

Table 50 — Minimum clearances in air for micro-environment
where the voltages are known and controlled

Peak voltage including all
transients and impulses

Minimum clearances

v mm

Pollution degree

Up to 2000 m altitude
1 2 3
330 0,01 0,20 (1) 0,80
500 0,04 0,20 (1) 0,80
800 0,1 0,2
1500 0,5 0,5
2 500 1,5 1,5
4 000 3,0 3,0
6 000 5,5 5,5
8 000 8,0 8,0 ,
(1) For grinted circuit boards, the clearance for pollution degree 2 maybe WWoltages of poth 330 V
and 500 V.
NOTE Thble derived from IEC 60664-1. PN N
Clearan rem nQ)r by dielectric withstapd tests

Clearan
12 mm.

11.4.3

A creef
creepad
relation
the mini

only be
voltage
distancd

Creepage di i L ementary insulation

age di the associated clearance so that the
e distancepossibledi p

ss than

shortest
bhysical
air and

50 may
thstand

garance

This cap.accur when the circuit design uses a homogeneous field configuration which can
achieve'a ylcatcl ;IIIpu:DU withstand vu“ayc at-the—same—clearance—tham—an iuhumuyeneous
field design.

NOTE See IEC 60664-1 for an explanation of homogeneous and inhomogeneous fields.

Insulating materials are separated into 4 groups by their comparative tracking index (CTI)
values. The creepage distances are dependent on the CTI of the particular material specified
in Table 51.
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Table 51 — Classification of material group
according to comparative tracking index (CTI)

CTI

Material group

61131-2 O IEC:2003(E)

100 = CTI < 175

175 < CTl < 400

400 = CTI < 600
600 < CTI

I11b

Illa
I
|

NOTE 1
cording to IEC 60664-1.

Insulating material separation groups are ac-

NOTE 2 Comparative tracking index values are accord-

; PO =S¥ oW P WaY
Mg o TCCOUT 127

11.4.3.1

11.4.3.1.1

Creepage distances shall be not less than values give

han the

approprjate clearances.
Table 52 — Minimum creepage distances f%'\ ther 7{ int ircuit boards] (1)
Polluti( <\ < \&{g%p distances
Working voltage U, degree mm (3)
AL Vrms. orde. V 1 /A BBI\Wn\Be\greh'/ Pollution degrge 3
() ma‘::lrial (\M;\e\rl\a\gr%p Material group
(\ foup \\3 \\\9 Illa, Illb | 1 Ila, lllb
5 No, \3.6\) 0,85 1,2 1,5 1,7 1,9
10 0, 0,1 1,0 1,4 1,8 2,0 2,2
Basic and 25 \0\8\ 1,05 1,5 1,9 2,1 2,4
suppleme ntary 60 0,32 0,8 1,1 1,6 2,0 2,2 2,5
insulation @ 1,25 18 2,5 3,2 3,6 40
3 ; 1,6 2,2 3,2 4,0 4,5 5,0
30 1,8 3,2 4,5 6,3 8,0 9,0 10,0
<\ WOO 3,2 5,0 7.1 10,0 12,5 14,0 16,0 (4)
(1) Creepage i iNthis table are for a.c. or d.c. voltages that contain no recurring peak voltages. For
micro-enironmen curring peak voltages will be present, Table 54 applies.
(2) V r.m|s.c0f sinusoidaiwave.
(3) Creepaget{aend-clearance)-distaneesbetween-eireuits—shall-be-that-ecorresponding-to-the—-highest-werking voltage

and the corresponding dielectric withstand voltage.

(4) Only for material group llla. Material group lllb is in general not recommended for application in pollution

degree 3 above 630 V.

NOTE Table derived from IEC 60664-1.

11.4.3.1.2

Minimum creepage distances for printed circuit boards

Creepage distances associated with basic and supplementary insulation for protective coated

and uncoated areas of printed circuit boards shall be not
than the values of the appropriate clearances.

less than given in Table 53 nor less



https://iecnorm.com/api/?name=120ea1ffd3a3b2986c7a2784ec7c5e99

61131-2 O IEC:2003(E)

— 89 —

Table 53 — Minimum creepage distances for printed circuit boards (1), (6), (9)
(basic and supplementary insulation)

Working voltage U, Areas of PWBs with Uncoated areas of PWBs
protective coating mm
ACVr.m.s.ord.c.V mm
Pollution degree 1 Pollution degree 2
(2) (3), (4), (5), (6) (7) @)
50 0,025 0,025 0,04
100 0,1 0,1 0,16
125 0,16 0,16 0,25
160 0,25 0,25 0.4
250 0,56 0,56 \(
320 0,75 0,75
630 1,8 1,8
1000 3,2 3,2

(1) Cregpage distances given in this table are for a.c. or d.c. voltages
For micro-environments where recurring peak voltages will be pre

(2) V r.n.s. of sinusoidal or non-sinusoidal wave.

(3) Protective coating shall adhere to the board insulation to result(in
moigture and pollution and to withstand the specified overvgltage,

(4) Suitpble for all material groups and pollufon degregs

(5) No test is required if the manufacturer provi
to efther the test given in 12.1.6 or an equiv.

(6) Ate
11.1|4.

(7) For
(8) For

(9) Creg
volta

%rec rring“peak Voltage.

to exclude

according

iven in

rking

NOTE T

11.4.3.2
11.4.3.2,
The phe

of high
small af

periods
dry out

he conductors that will then flash over, giving rise to small segtions of

tracking|. ‘Eventually total tracking will occur between conductors and breakdown occiirs. The

values given in Table 54 will prevent any partial discharge from occurring, and are valid for

pollution degrees 1 and 2.

11.4.3.2.2

Creepage distance requirements for recurring peak voltages

In addition to the clearance and creepage distance requirements of the preceding clauses,
when recurring peak voltages are present the creepage distance requirements given in
Table 54 below shall also be met.
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Table 54 — Minimum creepage distances related to recurring peak voltages on printed
wiring boards without protective coating (1) (pollution degrees 1 and 2)

Maximum recurring Creepage distance Maximum recurring Creepage distance
peak voltage (2),(3) mm peak voltage (2),(3) mm

330 0,1 1150 1,6

400 0,2 1250 1,8

450 0,25 1650 3,0

600 0,4 1700 3,2

640 0,5 2 200 5,0

880 075 2360 5.5

1140 1,5 2 800 ( 8,0

(1) This fable does not apply to peak values of 50 Hz/60 Hz wave of the mains sup

short- durfation peaks superimposed on the 50 Hz/60 Hz wave.

(2) Recufring peak voltage values are based on statistical evaluation of parti

(3) Existg

r,(f does\gpply to

11.4.4

11.4.5

Creepa
less tha

115 F
11.5.1

Non-me
flame-rg
spread

Flame s

essentid

11.5.2 | Non-metallic material supporting live parts

but not

suitable
a flame

) or for
orm an
rating.

Non-metallic materials used to support live parts (such as printed circuit boards, transformer
bobbins, battery housings, etc.), including insulating barriers, shall have suitable properties to
prevent or minimize the spread of flame. Examples of these properties are a flame rating of
FVO, FV1 or FV2; 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 60695-2-1; and a comparative tracking index
greater than, or equal to, 175.

No tests are required if the PLC manufacturer provides evidence of compliance to the above
referenced requirements or the equivalent. Non-metallic materials used in components (for
example, transistors, integrated circuits, and capacitors) are excluded from the requirements

of this clause.
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11.5.3 Components
11.5.3.1 Non-metallic components

Non-metallic components not subject to the requirements of 11.5.1 or 11.5.2 shall be used in
accordance with their specified ratings and are excluded from the requirements of 11.5.

11.5.3.2 Decorative and labelling materials

Decorative materials (cosmetic non-metallic materials) and labelling materials need not

comply with 11.5.

11.5.3.3 Internal wiring or interconnection cables

Insulated wire used in unlimited circuits shall have a flammability clasgificati

better apcording to IEC 60707 or an equivalent standard.

Wiring Within limited power circuits has no flame-retardant requirem

11.6 Temperature limits

Temperpture limits are as follows.

n of

Component temperature limits: Component parts and eri be operated

their rated temperature limits or rated temperatuye

Easily tpuched parts: Parts likely to {
personnel, as defined in Table 44, sha

normal use or by
re limits of Table 55.

beyond

Field wifi i itoré ure during the temperature tgst. This

data is
insulatid

d-wiring

Absolute m{ﬁs}m AcCess time Metallic Non-metallic
temperatu

Examples
Operator hand-held e ent Cont| \({Js 55 °C 70 °C Hanp-held

terminals
Operator parts lyNou N Momentary 70 °C 85 °C Push-buttons
operation on cpbinet
Parts accgssib d rin erwcm Momentary 70 °C 85 °C Key spwitches
normally {o perat on|PLC
Parts accpssiblesdtixing selvicing, Momentary 100 °C (1) 100 °C (1) Healsinks

not normglly touched im\opé€ration

(1) A warning label is necessary if the temperature exceeds the level shown. See Clause 14.

11.7 Enclosures

Enclosures shall provide protection against the hazards of moving parts and contact with

live parts.

Enclosures for equipment shall comply with the requirements of 11.7.1 or 11.7.2 as

applicable.

FV-1 or

service
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11.7.1 Open equipment

Housings of open equipment are not considered to be an enclosure. The manufacturer’s
installation instructions shall specify how open equipment shall be installed so that it will meet
the enclosure requirements of this standard.

11.7.2 Enclosed equipment

Enclosed equipment shall meet IP20 requirements as a minimum. This protection shall also
be provided under all conditions of operator use.

11.7.2.1 Shafts and knobs

Conductt ; ct with
hazardqus live parts. If the parts are normally held or actuated in nor € imsulation
providedl shall be such that the shafts and knobs do not become, {ive i e_event of an
insulatign fault.

11.7.2.4 Mechanical strength

The mefchanical strength of the enclosure shall be such¢as it dling in
normal Use. The protection provided by the enclosures ifi [ ation of

11.8 Fjeld-wiring terminals constructional re

Termindls shall be so designed tha
clearang¢e/creepage requirements. This s

All part$ of terminals that maintain coptact an
mechanjcal strength. Thi ifisd innacgordance with IEC 60947-7-1.

yv'be connected by means of screws, |springs,
or other equivalent p, quick disconnect terminal, clamp-type
connectjon so a
range o i

equired

dequate

sgary contact pressure is maintained over| the full

Terming conductors to be displaced or be displaced themselyes in a

manner eration of the equipment and the clearance and cfeepage
distancs be\rexquceqd below the required values.

The me N desi the interfaces shall allow that no individual conductor is slibjected
to bend adius\of curvature less than 6 times its diameter after removal of the gommon
elememis (armour, shé€aths, fillers).

Clearances between terminals and terminal to earthed parts are given in 11.4.1.2.

11.9 Provisions for protective earthing

The requirements specified below do not apply to SELV circuits where protective earthing is
not required.

11.9.1 Protective earthing constructional requirements

The accessible parts of Class | equipment (for example, chassis, framework and fixed metal
parts of metal enclosures) other than those which do not constitute a danger shall be
electrically interconnected and connected to a protective earth terminal for connection to an
external protective conductor. This requirement can be met by structural parts providing
adequate electrical continuity and applies whether the equipment is used on its own or
incorporated in an assembly.
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Cords or cables that supply power to Class | portable peripherals shall be provided with a
protective earthing conductor.

Protective earthing conductor insulation, if provided, shall be green with a yellow stripe.
NOTE In North America the colour green is also acceptable.

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 59 for reinforced insulation corresponding to the highest rated operational voltage
of the unit.

Class I[ equipment may have an internal funcfional bonding conducigr bt¥_shall] not be
provided with a protective earthing terminal or a protective earthing the mains
power ipput cord.

11.9.2 | Protective earthing terminal

If the HLC-system is provided with a protective earthing nt), the

following requirements also apply in addition to ¢ comnection

specifications.

— The hat the
connection of the equipment to the prote ; d when
the ¢over or any removable part is feloved

— Prodqucts which are intended for ‘s : hall be
provided with a protective earthing termi i to theplug cap or socket (if refnovable
cord| set).

— The|protective earthing i [ shall be
made of a suitable co i i

— The against
accigental loo B tool.

— Protpctive e t to the
neufral termin Ction  of
appropriately rat pbetween
the

— The he PLC-
syst

— The

11.10 iring

The following requirements shall apply to all wiring provided by the manufacturer for the
internal and/or external wiring of PLC-system.

11.10.1 Internal wiring

The insulation, when provided, on all internal wiring of the equipment shall be rated for the
voltage and the temperature conditions of use.

All splices and connections shall be mechanically secure and provide electrical continuity.

Internal wiring shall be so routed and secured that neither it nor related electrical connections
are likely to be subjected to stress or mechanical damage. Internal wiring that is subject to
flexing during operation or maintenance and whose conductors are solid or the insulation of
which is less than 0,8 mm thick shall be tested for flexing integrity as specified in 12.1.4.
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Electrical connections shall be soldered, welded, crimped, or otherwise securely connected.

Soldered connections subject to mechanical stress shall be mechanically secured indepen-
dently from the soldering. Such connections shall not be used for other purposes such as
fixing constructional parts.

Screw connections shall be secured against loosening.

This requirement does not apply to SELV/PELYV circuits, earthing or bonding conductors.

11.10.2 Interconnection wiring

This cla|use applies to the PLC-system and the manufacturer supplied caples with_cennectors
only anfl does not apply to the whole industrial control system in wific Pk stem is
employed.

Cables vith the
requirements of 11.10.1.

Cable ions of
equipm voltage
and tem

Misalign nnector
other thpn the one intended to receive | and\plug ) ugging of connectors [that are
accessi 3 sal damage or risk of fire to the PLC-
system C-system.

11.10.3| Mains power inf

The ma|ns power inpuf C¢ i [ rdfacturer shall comply with the mainjs power
input cord requirements_i ‘

The cirdui there is
no risk he plug
and/or 1

11.11 ¢

Switchin 5-1, or
equipment utl izin cified in
12.2.4 gnd, 12,2. spectively. The same sample shall be subjected first to the overlpad test
and then (the endurance test. The dielectric withstand test specified in 12.2{1 shall
immediimrmm-ﬂwmmmmm-mwmrame—.

The endurance test shall not be conducted on solid-state output devices for general or
resistive use.

11.12 Components

Components shall comply with the applicable safety requirements of the relevant IEC product
standard(s) or shall have been approved by a recognized testing authority for conformity with
applicable safety requirements and need not be re-tested.
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Where no relevant IEC component standard exists, or where components are used in circuits
not in accordance with their specified ratings, the components shall be tested under the
worst- case conditions occurring in the equipment.

NOTE Components are parts of PLC-system units; for example, capacitors, resistors, printed circuit boards,
relays, transformers, switches.

11.13 Battery requirements

Battery cases or compartments shall be designed to protect against accumulation of
flammable gases or damage from spilling of corrosive liquid as applicable.

Rechargeable and non-rechargeable batteries, it used in the PLC, shall bewprovided with
suitable| protection, internal or external to the battery cell, so as to minipg i battery
explosign. Parameters to be considered in the design should include 5sibility/
preventijon of reverse current flow, limited discharge, etc.

Means [shall be provided to prevent charging and to limit of non-

recharggable batteries in both normal and single-fault congi

Complignce shall be verified by performance of the tgst in 1

11.14 lllaximum voltage and minimup
[

c shock
shall be

The equipment shall operate as intend
when sybjected to maximum voltage or
verified oy 12.1.5.

11.15 Markings and ide

Markings as indicated|be [ t, or be
visible gfter remoying or door
is intenfled to ngs are
permittgd to be oh8 § es visible after removal of the equipment from the

rack or panel.

For all um, the information marked on the device shall idenptify the
manufag¢ nging the product to market) and the device. The regmaining
informatje the data sheet, supplied with the device.

The follpwingiafermation shall be provided by the manufacturer:

— manpfactirer’s name, trademark or other identification,

— model/catalogue number, type designation or name,

— hardware serial number or series and/or revision level (see 1.2), and date code or
equivalent,

— information on replaceable fuses, including current, voltage and type,

— live parts (see 11.15.2) and protective earth terminals (see 11.15.3) markings shall be as
required.

11.15.1 External wiring terminals identification

External wiring terminals shall be marked to indicate the proper connections for the power
supply, load, control circuit, and the like, or a wiring diagram coded to the terminal marking
shall be provided. A marking or manufacturer’s installation instructions shall be provided to
identify the temperature rating of field wiring to be connected to the wiring terminals.
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