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Validité de la présente publication

Le contenu technique des publications de la CEI est cons-
tamment revu par la CEI afin qu’il refléte I'état actuel de
la technique.

Des renseignements relatifs a la date de reconfirmation de
la publication sont disponibles auprés du Bureau Central
de la CEIL

Les tenseignements relatifs 3 ces révisions, a I'établis-
sement des éditions révisées et aux amendements peuvent
étre obtenus auprés des Comités nationaux de la CEI et
dans les documents ci-dessous:

® Bulletin de la CEI

® Annuaire de la CEI
Publié annuellement

® Catalogue des publications de la CEI
Publi¢é annuellement et mis 3 jour réguliérement

Terminologie

En ce qui concerne la terminologie générale, le lecteur se
reportera A la CEI 50: Vocabulaire Electrotechnique Inter-
national (VEI), qui se présente sous forme de chapitres
séparés traitant chacun d’un sujet défini. Des détails
complets sur le VEI peuvent étre obtenus sur demande
Voir également le dictionnaire multilingue de 14 CED

Pour les symboles graphiques

signes d’usage général ~appre
consultera: @

~ 1a CEI 27: Symbolé
technique;

- 1la CEI 417

—~ la CEI 878: Symboles graphiques pour équipements
électriques en pratique médicale.

Les symboles et signes contenus dans la présente publi-
cation ont été soit tirés de la CEI 27, de la CEI 417, de
la CEI 617 et/ou de la CEI 878, soit spécifiquement
approuvés aux fins de cette publication.

Publications de 1a CEI établies par le méme
comité d’études

L’attention du lecteur est attirée sur les listes figurant a la
fin de cette publication, qui énumérent les publications de
la CEI préparées par le comité d’études qui a établi la
présente publication.
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Validity of this publication

The technical content of IEC publications is kept under
constant review by the IEC, thus ensuring that the content
reflects current technology.

Information relating to the date of the reconfirmation of

the publication is available from the IEC Central Office.

Information on the revision work, the issue of revised
editions and amendments may be obtained from IEC
National Committees and from the following IEC sources:

® JEC Bulletin

f separate chapters each dealing
” Full details of the IEV will be
See also the IEC Multilingual

s-and definitions contained in the present publi-
on have either been taken from the IEV or have been
fically approved for the purpose of this publication.

Fraphical and letter symbols

For graphical symbols, and letter symbols and signs
approved by the IEC for general use, readers are referred
to publications:

— IEC 27: Letter symbols 1o be used in electrical
technology;

— IEC 417: Graphical symbols for use on equip-
ment. Index, survey and compilation of the single
sheets;

— 1IEC 617: Graphical symbols for diagrams;
and for medical electrical equipment,

— IEC 878: Graphical symbols for electromedical
equipment in medical practice.

The symbols and signs contained in the present publi-
cation have either been taken from IEC 27, IEC 417,
IEC 617 and/or IEC 878, or have been specifically appro-
ved for the purpose of this publication.

IEC publications prepared by the same
technical committee

The attention of readers is drawn to the end pages of this
publication which list the IEC publications issued by
the technical committee which has prepared the present
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROGRAMMABLE CONTROLLERS -

Part 2: Equipment requirements and tests

FOREWORD
1) The formal decisions or agreements of the [EC on technical matters, prepared by Techhi Committees on
which all the National Committees having a special interest therein are represented; ¢ as_nearly as

Wnthw \’ﬁepon on Voting

22 65A(C0O)27

Annex C and E are 1ot information only.

IEC 1131 will consist of the following parts, of which this is the second, under the general
title: Programmable controllers :

Part 1: 1992, General information.

Part 2: 1992, Equipment requirements and tests.

Part 3: Programming languages (being printed).

Part 4: User guidelines (under consideration).

Part 5: Messaging service specification (under consideration).
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INTRODUCTION

This part of IEC 1131 constitutes part 2 of a series of standards on programmable control-
lers 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 stan-
dards), the provisions of this standard should be considered to govern in the area of pro-
grammable controllers and their associated peripherals.

Compliance with Parts 1 and 2 of this standard cannot be claimed unless all tests and
verifications required in part 2 are complied with. See 5.4 for details.

Terms of general use are defined in part 1. The more sp are defined in a

dedicated clause of each part.

»
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PROGRAMMABLE CONTROLLERS -

Part 2: Equipment requirements and tests

1 General

1.1 Scope

This International Standard applies to programmable controllers and their associated
peripherals such as programming and debugging tools (PADTSs), test eq X
man-machine interfaces (MMIs), etc.

information, refer
ever, electrical n
use of parity checkin

— to establish the definitions and identify the principal characteristics relevant to the
selection and application of programmable controllers and their associated peripherals;

— to specify the minimum requirements for the functional characteristics, service
conditions, construction characteristics, general safety, and tests applicable to program-
mable controllers and the associated peripherals;

— to define, for each of the most commonly used programming languages: major field
of application, syntactic and semantic rules, simple but complete basic sets of program-
ming elements, applicable tests and means by which manufacturers may expand or
adapt those basic sets to their own programmable controller implementations;

— to give general tutorial information and application guidelines to the user;

Documents

Document Sharing Hub

Full document details: IEC 61131-2 1992


http://www.avadocuments.com/doc/iec-61131-2-1992
http://www.avadocuments.com/doc/iec-61131-2-1992

-10- 1131-2©IEC

— to define the communication between programmable controllers and other electronic
systems using the Manufacturing Message Specification (MMS) defined in
ISO/IEC 9506.

1.3  Object of this part
This part specifies

— the electrical, mechanical and functional* requirements for programmable control-
lers and the associated peripherals and the service, storage and transportation
conditions that apply;

- the information that the manufacturer is required to supply;

or_the\verification of
herals with the

— the test methods** and procedures that are to be used
compliance of programmable controllers and their assogci
requirements.

1.4 Definitions

NOTE - This clause contains the definitions of terms whi
order to make it more self-contained. Terms of general

1.4.1 accessible part:

2) A conductive part which can re

adily be t red and which is not normally live, but
' ions, HEV 441-11-10 modified]

s 11, class lll: see equipment (1.4.16).

conductlve part and the bounding surface of the equipment, measured through air. The
bounding surface is the outer surface of the enclosure considered as though metal foil is
pressed into contact with accessible surfaces of insulating material.

1.4.6 coating, protective: A coating of suitable insulating material that covers the clear-
ance and/or creepage distance of the printed 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.

* Functicnal requirements are contained in both the electrical and mechanical clauses.

** The tests are type tests or production routine tests, and not tests related to the ways programmable
controller systems are applied.
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NOTE - Coating is normally applied to exclude the effects of atmosphere and to increase the dielectric
properties of the clearance and/or creepage distances which would not normally be adequate without
coating. Less effective coating may exclude the atmosphere but cannot be relied on to enhance the
dielectric properties.

1.4.7 comparative tracking index (CTI): The numerical value of the maximum voltage at
which a material withstands 50 drops of NH,CI solution (ammonia chloride) without
tracking (see IEC 112).

1.4.8 coverage factor (for modules, units, external wiring, internal wiring, removable
cables, interconnections and functions): The percentage of modules, units, external
wirings, internal wirings, removable cables, interconnections, functions, w e removal,
absence or failure is detected by built-in test functions or by a suitable
with a proper functioning verification procedure. See 6.3.2.

surface of the insulation.

1.4.10 current sinking: The act of receiving curre

1.4.11 current sourcing: The act

of the permissible total current

(total output current) to the sum of all mdximum™tated currents of multi-channel output
module operating at the mg BTS¢ binatign of'gormal service conditions.

1.4.13  earth: The co
conventionally ta Z

rth, whose electric potential at any point is
(Synonymous with protective earth.)

1.4.14
1) functig pedance path between electrical circuits and earth for
non-saf noise immunity improvement.

2) protective ‘earth:™A low impedance path under fault conditions including high
voltage and/oreurrent between the electrical circuit and earth to minimize the risk to
the operator.

1.4.15 enclosure: A final mounting housing which provides protection against acci-
dental contact with live and/or moving parts. (See equipment, open and equipment,
enclosed.)

1.4.16 equipment (or circuit) class I, class li, class lll: Class numbers designate the
means by which electric shock protection is maintained in normal use and likely fault
conditions of the installed equipment.

1) class | circuit or equipment: Circuit or equipment in which protection against
electric shock does not rely on basic insulation only, but which includes an additional
safety precaution in that accessible conductive parts are connected to the protective
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earthing conductor in the fixed wiring of the installation in such a way that they cannot
become live in the event of a failure of the basic insulation. For equipment intended for
use with a flexible cord, this provision includes the protective earthing conductor as
part of the flexible cord.

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

2. class Il circuit or equipment: Circuit or equipment in which protection against
electric shock does not rely on basic insulation, but in which additional safety pre-
cautions, 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:

i)  insulation-encased class Il equipment: equipmg
substantlally contmuous enclosure of msulanng m i

i)
NOTES

2 If equipment
terminal or contag

or moving parts contained therein and to protect the equipment against ingress of medium
size solid foreign bodies, and meeting requirements of mechanical strength, flammability,
and stability (where applicable).

1.4.18 equipment, fixed: Equipment which is part of the permanent installation.

1.4.19 equipment, hand-held portable: Equipment which is intended to be held in one
hand while being operated with the other hand.

1.4.20 equipment, open: Equipment which may have live electrical parts accessible,
e.g. a main processing unit. An open equipment is to be incorporated into other
assemblies manufactured to provide safety.
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1.4.21  equipment, on-line pluggable: Equipment which can be plugged or unplugged
from the PC-system at any time including when the PC-system is operating, without
disturbing or disrupting the normal operation of the PC-system and without any increased
risk to the operator and the application.

1.4.22 equipment, portable: Enclosed equipment which is intended to be transported by
hand-carrying, such as programming and debugging tools (PADTs) and test equipment (TE).

1.4.23 hazardous voltage: Voltage exceeding 42,4 V peak or d.c., existing in a circuit
which does not meet the requirement for a limited energy circuit.

1.4.24 immunity: Ability of the PC-system to be unaffected or to mai
within limits specified by the manufacturer when submitted to inf
specified in this standard.

operation
quantities

1.4.25 input, digital, type 1/type 2 (type 1 digital input, tyf

inputs may not be suitable for use with solid state de icg such as’sensors, proximity

2) type 2 digital input: Digital input ignais“from solid state switching
devices such as 2-wire proximity 13 could also be used for type 1

applications.

1.4.26 Insulation (basi 3 e, reinforced):
1) basic insulation: Insulati d tolive parts to provide basic protection against
electric shock@

2) supplementa

a degree of protection against electric shock equivalent to double insulation under the
conditions specified in this standard.

NOTE - The term "insulation system" does not imply that the insulation must be in one homogeneous
piece. It may comprise several layers which cannot be individually tested as supplementary or basic
insulation.

1.4.27 interface: Shared boundary between a considered system and another system,
or between parts of a system, through which information is conveyed. See 3.1.

1.4.28 isolated (devices, circuits): Devices, circuits with no galvanic connection
between them.

1.4.29 live part: Any conductor or conductive part which is at a voltage in normal use.
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1.4.30 mains power supply: Power from the conductors/mains of the permanent instal-
lation of the building at the supply voltage to the PC-system.

1.4.31  main processing unit (MPU): The portion of the PC-system which interprets or
executes the (main part of the) application program. The MPU may include power supply,
memory, and 1/Os. See annex B of IEC 1131-1 and 3.1, 3.6 and annex A of this part.

1.4.32 man-machine interface (MMI): Manufacturer's catalogued peripheral equipped
with pushbuttons, lamps, keyboards, displays or equivalent, intended as operator inter-
face, such as motor control/monitor panel, general purpose operator interface, etc.

MMIs may be part of the permanent installation (e.g. mounted els, doors,

boards, etc.) or not.

1.4.33 material group: Classification of insulating
tracking index (CTI) range (see 4.3.3).

1.4.34 micro-environment: Ambient conditi
creepage distance under consideration.

NOTE - The micro-environment of\the
equipment determines the effect of th
environment of the equipment. It in
magnetic, pollution, etc. (See [EC 6

1.4.35 modulg;

or base.
1.4.36 m
to 1/0 module

1.4.37 multi \ odule: Module containing multiple input and/or output user
signal i 3. A ¢hannel module may or may not be a multi-circuit module.

sge 3)3.2.2 and 3.3.3.2.

1.4.39 overvoltage category (of a circuit or within an electrical system): A conven-
tional number based on limiting (or controlling) the values of prospective transient
overvoltages occurring in a circuit (or within an electrical system having different nominal
voltages) and depending upon the means employed to influence the overvoltages.

NOTE - In an electrical system, the transition from one overvoltage category to another of lower category
is obtained through appropriate means complying with interface requirements, such as an overvoltage
protective device or a series-shunt impedance arrangement capable of dissipating, absorbing, or diverting
the energy in the associated surge current, to lower the transient overvoltage value to that of the desired
lower overvoltage category.

1.4.40 PC-system: Synonymous with programmable controller system as defined in
2.5.1 of IEC 1131-1, see annex A of IEC 1131-1 and annex A of this part.
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1.4.41 permanent installation: See annex A of IEC 1131-1 or annex A of this part.

1.4.42 pollution degree (in the micro-environment): For the purpose of evaluating
clearances and creepage distances, the following three degrees of pollution in the micro-
environment are established:

1) pollution degree 1: No pollution or only dry, non-conductive pollution occurs. The
poliution has no influence.

2) polilution degree 2: Normally, only non-conductive pollution occurs. Occasionally,
however, a temporary conductivity caused by condensation shall be expected.

3) pollution degree 3: Conductive pollution occurs, or dry, non-cg e\pollution

1 The conductivity of a poliuted insulation is due to the deposition of forgign-atter a

2 The minimum clearances given for pollution degrees 2 and 3 are/b
fundamental data.

1.4.43 protective earthing conductor, termina
(1.4.14).

1.4.45 recurring peak
is recurring at some
generated in switch-
See 4.3.3.2.

1.4.46 removable ©

o ow voltage (SELV): A voltage which, under all operating
condmons does™not exceed 42,4 V peak or d.c. between conductors, or between any
conductor and earth)vin a circuit which is isolated from the mains power supply by means
of a safety isolating transformer or an equivalent means. National regulations have to be
considered for a correct isolation voltage rating.

1.4.48 safety extra low-voltage circuit (SELV circuit): Circuit which is so designed
and protected that under normal and single fault conditions the voltage between any two
accessible parts, one of which may be earth or a conductive accessible part connected to
earth, does not exceed the safety extra-low voltage and in which overvoltages higher than
SELV are not generated.

1.4.49 Subassembly: Synonymous with unit (1.4.53).
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1.450 temperature (ambient air):

1) 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.

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

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

1.4.51 total output current (of an output module): The current that a multi-channel
module operating at the most adverse combination of normal service conditions can
supply without any part of it (insulation, terminals, exposed conductj s, etc.) exceed-
ing the specified temperature limits.

NOTE - For a multi-channel module, the total output current is generd|ly les
currents of the channels.

1) routine test: Test to which each individua i subjected during or
after its manufacturing process to ascertainwhe i i ith certain criteria.

2) type test: Laboratory tes i 6 asic PC-systems or samples of
catalogued devices is (are) subj ‘ inkthat jts (their) design(s) meet require-
ments expressed in this standagre

During thé\te
vided by\the

e withstand test. After a specified recovery period, a proper function-
procedure is performed as specified to check visually and/or by
it that the test had no detrimental effect on the basic PC-system.

NOTE - The impact test (see 6.3.5.5.1) is classified as withstand test though it may affect the operability
of the basic PC-system.

1.4.53 unit: For the purpose of this standard, a unit is an integral assembly (which may
consist of modules plugged in or otherwise connected within the assembly) and which is
connected to other units within the system by means of cables for permanently installed
units and cables or other means for portable units.
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1.4.54 wiring (internal, external):

1) Internal wiring: Wiring which is inside the open or enclosed PC-system eduipment.

2) external wiring: Wiring of the PC-system equipment which is normally installed by
the user.

1.5 Normative references

The following normative documents contain provisions which, through reference in this
text, constitute provisions of this part of IEC 1131. At the time of publication, the editions
indicated were valid. All documents are subject to revision, and partiesto_agreements
based on this part of IEC 1131 are encouraged to investigate the poss f applying
the most recent editions of the normative documents indicated below. C and
ISO maintain registers of currently valid International Standards.

IEC 38: 1983, IEC standard voltages.

IEC 50(151): 1978, International Electrotechnical Vogabulary~— Ch 151: Electrical and

magnetic devices.

(sinusoidal).

IEC 68-2-14: 1984, Environmental testing — Part 2: Tests — Test N: Change of tempe-
rature.

IEC 68-2-27: 1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock.

|IEC 68-2-30: 1980, Environmental testing — Part 2: Tests — Test Db and guidance: Damp
heat, cyclic (12 + 12-hour cycle).

IEC 68-2-31: 1969, Environmental testing — Part 2: Tests — Test Ec: Drop and topple,
primarily for equipment-type specimens.
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IEC 68-2-32: 1975, Environmental testing — Part 2: Tests — Test Ed: Free fall.
IEC 85: 1984, Thermal evaluation and classification of electrical insulation.

IEC 112: 1979, Method for determining the comparative and the proof tracking indices of
solid insulating materials under moist conditions.

IEC 255-4: 1976, Electrical relays — Part 4: Single input energizing quantity measuring
relays with dependent specified time.

IEC 364-4-443: 1990, Electrical installations of buildings — Part 4: Protection for safety —
Chapter 44: Protection against overvoltages — Section 443; otection against
overvoltages of atmospheric origin or due to switching.

IEC 417: 1973, Graphical symbols for use on equipment e and\compilation
of the single sheets.

IEC 695-2-1: 1980,
guidance.

1IEC 707: fetermination of the flammability of solid electrical
insulating igniting source.

IEC 801-2: nagnefic compatibility for industrial-process measurement and
control equipme ectrostatic discharge requirements.

control equipment — Part 3: Radiated electromagnetic field requirements.

IEC 801-4: 1988, Electromagnetic compatibility for industrial-process measurement and
control equipment — Part 4: Electrical fast transient/burst requirements.

IEC 801-5: 199X, Electromagnetic compatibility for industrial-process measurement and
control equipment — Part 5: Surge immunity requirements (under consideration).

IEC 947-1: 1988, Low-voltage switchgear and controlgear — Part 1: General rules.
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IEC 947-5-1: 1990, Low-voltage swilchgear and controlgear — Part 5: Control circuit
devices and switching elements — Section One: Electromechanical control circuit devices.

IEC 947-5-2: 1992, Low voltage switchgear and controlgear — Part 5: Control circuit
devices and switching elements — Section 2: Proximity switches.

IEC 950: 1991, Safety of information technology equipment, including electrical business
equipment.

ISO/IEC 9506-1, 1990: Industrial automation systems — Manufacturing Message Specifi-
cation — Part 1: Service definition.

ISO/IEC 9506-2: 1990, Industrial automation systems — Manufacturing Me Specifica-

tion —~ Part 2: Protocol specification.

2 Service conditions and physical environment related reg

2.1 Normal service conditions

It is the user's responsibility to ensure that the gnditions are not

exceeded.

2.1.1  Physical environmental conditio
2111  Operating ambient air temperature

Operating temperature ran able 1.

Table 1 - Opefat\in/\m ieqa\ir
En ICMquipment
K tilafed/non-ventilated)

perature of PC-systems (°C) (note 1)

Open equipment

«%\K/\ (note 2)
Typx\%@anent Non-permanent Permanent Non-permanent
imit installation installation installation installation
Temperature X 40 40 §5 T ax (nOte 3)
range Q\ in. 5 5 5 T o (nOte 3)
Average temperature
over24 h Max. 35 35 50 T,, (note 3)

NOTES
1 See definitions in 1.4.50 and in annex A.

2 Open equipment is designed to be mounted within an enclosure where the equipment
ambient air temperature which is measured immediately below each individual assembly may
be up to 15 °C above the maximum room ambient air temperature.

No forced external cooling is assumed (see 4.5.1).

Open peripherals which are intended to be permanently installed as part of the PC-system shall
meet the operating temperature range of the PC.

3 Equipment ambient air temperature limits (7___, 7., T..) for open peripheral equipment
not intended to be permanently installed shall be specified by the manufacturer.
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2.1.1.2 Storage temperature

The allowable temperature range is -25 °C to +70 °C.

21.1.3 Relative humidity

The manufacturer may select one of the two following levels.

Table 2 — Operating ambient air relative humidity (notes 1 and 2)

Relative humidity severity level Relative humidity range
RH-1 50 % to 95 %
RH-2 5% to 9 %
NOTES

1 Non-condensing.

2 See 2.1.2.2 for electrostatic discharge requirem

2.1.1.4  Pollution degree

C>

The manufacturer shall specify the\polluti gree far which the equipment is suitable.

2.1.1.5  Corrosion immunity

Corrosion condition
specify normal ¢

The manufa;

2121 A.C. and d.c. mains power supply

Refer to 3.2.

2.1.2.2 Electrical noise conditions

Electrical noise conditions vary widely and depend on the installation wiring and other
installed equipment and its proximity to the PC-system.

For the purpose of this standard, the minimum noise conditions to which the PC-system
shall be immune are indirectly expressed by the requirements given in 3.9.1,
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For electrostatic discharge (ESD) the manufacturer may select one of the severity levels of
the following tabie 3. Refer to IEC 801-2 for description of classes of installation.

Table 3 — Electrostatic discharge service conditions

ESD severity levels Class of installation
(coordinated with relative humidity severity levels) (note) {according to IEC 801-2)
Level RH-1 Level ESD-3 3
Level RH-2 Level ESD-4 4

NOTE — See table 2 for definition of relative humidity severity levels. /\(\
N

2.1.2.3 Overvoltage category. Control of transient overvoltags

The nature of the installation shall be such that overvoltage dition$ shall not

be exceeded.

Transient overvoltages at the point of connection (to the gr supply shall be
' van the impulse voltage

corresponding to the rated voltage fgr basi i ipment or the transient
suppression means shall be capable ' gy in the transient. (See
3.10.2))

on one branch | } ystem). s Wit cause high current pulses at relatlvely low
voltage levels (approx ’ { .
prevent damage to 3 by interposing a transformer). See |IEC 1131-4 for

environment and are very difficult to specify.

For the purpose of this standard, the service conditions are indirectly defined by the follow-
ing test requirements which apply to fixed equipment as well as to unpackaged portable

and hand-held portable equipment (see exceptions in 2.1.3.2). They do not apply to
equipment containing assemblies other than PC-systems and/or associated peripherals.

Experience shows that equipment passing these tests are suitable for industrial use on
stationary installations.

2.1.3.1 Vibrations

Immunity requirements are:
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Table 4 — Sinusoidal vibrations service conditions for PC-systems (notes 1, 2 and 3)

Frequency range Continuous Occasional
Hz
10 f< 57 0,0375 mm amplitude 0,075 mm amplitude
87 <f< 150 0,5 g constant acceleration 1,0 g constant acceleration
150 < f Not defined Not defined
NOTES

1 Applicable to each of three mutually perpendicular axes.
2 Test according to IEC 68-2-6, test Fc.
3 The manufacturer shall specify the method of mounting porta%\d hapd-held portable

peripherals on the test equipment.

11 ms, half-sine, in each of

2.1.3.2 Shocks

5

Immunity requirements are: Occasional excurs
three mutually perpendicular axes (IEC 68-2-27

NOTES

1 Devices containing CRTs are exclude rement

2 Electromechanical relays may tempgrarily re 15 g shocks. Temporary malfunctioning is
allowed during the test;/but equipmentsho 3 sfional after the test.

2133 Freefa

immunity r

— Free fall on concrete floor

Applic o_portable and hand-held portable equipment)
N\ Portable and hand-held Hand-held portable
portable Not
(Any weight) (Any weight) otes
(Withstand) (Immunity)
Random drops - 1 000 mm; 2 trials 1and 2
Flat drops 100 mm; 2 trials - 1
Supported drops 30° or 100 mm; 2 trials - 1and 3

NOTES

1 Caution: Temporary malfunctioning is allowed at the impact, but equipment shall be fully func-
tional after the test and not cause a shock hazard. Therefore, if equipment is operating during the
fall, erroneous operation could be introduced upon impact which may require operator correction.

2  From prescribed altitude (normal position of use) see IEC 68-2-32, Procedure 1.

3  From prescribed values given in 3.2.1 of IEC 68-2-31.
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2.2 Special service conditions

When the service conditions are more severe than those given in 2.1, or other adverse
environmental conditions exist, (e.g. air pollution by dust, smoke, corrosive or radioactive
particles, vapours or salts, attack by fungi, insects or small animals), the manufacturer
should be consulted to determine suitability of the equipment or the steps to be taken.

2.3 Requirements for transport and storage of modules and subassemblies

The following requirements apply to PC-units placed within manufacturer's original packag-
ing. Transport and storage of unpackaged portable equipment should not eéxceed the
requirements of 2.1.

made for transport and storage.

2.3.1 Temperature

The allowable temperature range is -25

2.3.2 Relative humidity

The relative humidity range is 5 % to 9¢

2.3.3 Atmospheric pre

The minimum atpiesp
(equivalent to 3 |$ 3
2.3.4 Free falls

ey shall be fully functional and shall show no evidence of

physical procedure in 6.3.5.4.
Table 6 — Free fall on concrete floor
{Applicable to PC-units under manufacturer’s original packaging)
Shipping weight Random free fall
without packaging drop height Number of falls
kg mm
< 10 1 000
10 to 40 500
> 40 250
NOTE — According to IEC 68-2-32, procedure 1.
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2.3.5 Other conditions

The user should reach agreement with the manufacturer for any mechanical conditions
that are not specified in this standard. '

2.3.6 Information to be provided by the manufacturer

The manufacturer shall provide shipping and storing instructions.

2.4 Transport and storage conditions of PC-systems incorporated
in complete control assemblies

These conditions are not part of this standard and therefore the manufacturer should be

consulted.

3 Electrical requirements

anced functions

G

NOTE - Functional requirements for PC-systems including those ¥elating~to, basic and
of PADTs are given in 3.6, 3.7 and 3.8.

3.1 General

A typical PC-system and its inte

O
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Main processing unit
Programmable
Remote VO station controller
Periheral system
eripherals
(permanently/non (PC - system)
permanently) installed
A T
(T[T
To o
) nput | C |
modules
Memory
(ies) ( 3rd Party devices
{computers,
and n?‘%'fﬁ‘s\—o—a printers,
Processing \\ terminals)
Unit(s) - Mains
power supply

'—— —> @ Protective earthing

— @ Functionnal earthing

9,

<.m & \ > ‘ < Interfaced devices and signals
Q% terface for remote /O stations.
B
C
D
E

nterface for digital and analog input signals.
= Interface for digital and analog ouput signals.
= Serial or parallel interfaces for data communication with third party

devices.
F = Interface for incoming power supply.
G = Interface for protective earthing.
H = Optional interface for functionnal earthing.
IEC 954192
Figure 1 — Typical interface diagram of a programmable controlier system
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3.2 A.C. andd.c. power supply
3.2.1 Incoming power supply
3.2.1.1  Rated values and operating ranges

Incoming power supplies to the PC-system and to the externally powered /O modules
shall be as shown in table 7 below:

Table 7 — Rated values and operating ranges of incoming power supply

Voltage Frequency Recommendw Notes
N
Rated Tolerance Rated Tolerance Power 1/ 5
(Ue) Min. / Max. (Fn) Min. / Max. suppl signals
24Vd.c. ~-15%/+20% _ - R \ \F&\> 1
48Vdc. id - - 4 \\ R 1,2
N
24Va.c. -15%/+10% | 50Hzor60Hz | -5%/4A5% - -
48V a.c. -
120V a.c. R 3,4
230V ac. R 3,4
400V a.c. - 3,4,6
NOTES
1 omponent having a peak value of 5 % of the

rated voltage is afle
48 Vd.c.

ach 2 % of the total voltage. However, to provide constant comparative
shall be tested at the third harmonic only {10 % at 0 and at 180° phase

PC-system power supply; sizing a dedicated power source such as an inverter for a PC-system may
require an agreement between the user and the manufacturer. Use of line conditioner should be

considered. See [EC 1131-4.
4 These rated voltages are derived from |EC 38.

5§ For incoming voltages other than those given in the table such as 100 V a.c., 110 V a.c.,
200 V a.c.,, 240 V a.c.,, 380 V a.c. or 110 V d.c., 125 V d.c., the tolerances given in the table and
notes 1 and 3 apply. These voltage tolerances shall be used to calculate the input limits of 3.3.1.2,
using the equations in annex B.

6 Three-phase supply.

7  For power supplies for analog I/Os, see item 5 of 3.4.1.2.8 and item 3 of 3.4.2.2.3.

Full document details: IEC 61131-2 1992
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3.2.1.2  Voltage drops and interruptions
1) For short disturbances of the supply as defined in table 8 below, the PC-system
(including RIOSs and non-permanently installed peripherals, see 3.7) shall maintain
normal operation.
2) For longer interruptions of the supply(ies), the PC-system shall either maintain
normal operation or go to a predefined state and have a clearly specified behavior 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 8 — Normal service conditions: Voltage drops and interruptions

Interruption Time interva Q w voltage
time between drgps
D.C. supply Severity level PS1 <1ms
Ahy voltage
Severity level PS2 " <10ms und !ower
erational
lmit
A.C. supply < 0,5 period U, (note 2)
(note 1)
N\

NOTES

1 Any arbitrary phase angle — (see test preced

2 Y., isthe U, at minimum tolerance in

3 PSt applies to PC-systems supplied by batté
PS2 applies to PC-syswm frgm rectified a.c.

lies and/or long d.c. lines.

N

~_"
3.2.1.3  Non-perio ita
See 2.1.2.4.
322 M
Power back>up fox ' emories shall be capable of maintaining stored information for

ormal service conditions, and 1 000 h at a temperature not greater
than 25 °C when the” energy source is at rated capacity. (For power back-up needing
replacement, the rated capacity is the value used to designate the procedure and time
interval for replacement.)

It shall be possible to change or refresh power back-up without loss of data in the backed-
up portions of memory. (See also 2.3, 3.6.3 and 4.11.)

if a memory back-up battery is provided, a warning of low battery voltage shall be
provided.
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3.2.3 Information to be provided by the manufacturer

In addition to the requirements stated in clause 5, the manufacturer shall provide the
following information: :

1) data to allow selection of a suitable power distribution network to provide specified
voltage at each power utilization point. This information includes peak inrush, repetitive
peak and steady-state r.m.s input currents under full load conditions;

2) external terminal identification for power supply interfaces;

3) typical example(s) for power supply system(s);

— reverse polarity;
— improper voltage level &
- improper lead connection;

6) complete information o haviour for typical power up/down

sequences;
7) data to allow\evale ximum values of interruption time which do not
affect th 3 3 any PC-system configuration; PS class (PS-1 or PS-2) of
d.c. suppligd i
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3.3 Digital I/Os

The following figure 2 gives an illustration of definitions of some /O parameters.

Current sinking Current sourcing
PC INPUT [~ T T B PC OUTPUT
] | .
- INPUT ' «_COMMON (REFERENCE)
I
| - |
Ps COMMON | |_output PS
(REFERENCE)i C | L
' PC SYSTEM | LOAD
Lo _TZ=0 =M
E E
= L. E =

IEC 95592
C: Output

— Mechanical or static contact (e.g. dry relay contact, triac, transistor or &
E: Earthings
— The earth shown are optional.

Z: Input
— Input impedance.
PS: External power supplies.

NOTE - Some applications may use only ore P input , and PC-system.

1) the PC-shalk be provided\wi ast\one type of input interface and one type of
output interfa ‘ i s

4) it shall be possible to interconnect inputs and outputs by means of a correct
selection of the above digital I/Os, resulting in proper PC-system operation. (Additional
external load shall be specified by the manufacturer if necessary);

5) it shall be possible to feed multi-circuit a.c. input modules from different phases
and the modules shall then comply with the maximum voltage difference likely to occur
between phases, or the user manual shall include a note indicating that all channels
must be fed from the same phase;
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6) if a multi-channel a.c. circuit is intended for multi-phase use the circuit shall comply
with the clearance and creepage distance requirements and the dielectric test
corresponding to the voltage between phases.

NOTES

1 Current sourcing inputs and current sinking outputs which may be required for certain applications are
not covered in this standard. Special care should be exercised in their use. (Where positive logic, current
sinking inputs and current sourcing outputs are used, any short-circuit to the reference potential and wire-
breakage are interpreted by the inputs and loads as the "off state”; on the other hand, for current sourcing
inputs and current sinking outputs, earth faults are interpreted as the "on state".) (See figure 2).

2 A PC-system may be offered with interfaces which are not covered in this standard, i.e., interfaces for
TTL and CMOS circuits, etc. In such a case, the manufacturer's data shall give syant information to
the user.

3.3.1 Digital inputs (current sinking)

3.3.1.1 Terminology (U/I operation regions)

ges which are used

Operating region consists of “on\region iti iop” and "off region". It is neces-
sary to exceed both UT min. and [Kmi t region”, and to exceed /H min.
before UH min. to enter the "o input_ U/l curves shall remain within these
boundary conditions. i s.is”a valid part of the "off region” for d.c.
inputs only.

The figure also ation of the method explained in 3.3.1.5 for

determinati f sompatibiki 3 a 2-wire proximity switch (curve |: worst case at
state 1, cur : 3 and a given input impedance curve (curve lll).
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JIUH max f

“"ON REGION"

il CurvelIll .1:
INPUT impedance, state 1

Curvel :
¥~ Proximity switch, worst case at state 1

UH min

"TRANSITION REGION"

A}, ~— Curvelll .1: INPUT impedance, state 0 . 5
-“4——Curvell  : Proximity switch, worst case at state 0 "OFF REGION

{UL min. }

3.3.1.2

Current g
table 9.
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Table 9 — Standard operating ranges for digital inputs (current sinking)

ND: Not defined

Rated Type 1 limits (note 7) Type 2 limits (note 7)
fre-
Rated Type
voltage qt;:ency )gf’ State 0 Transition State 1 State 0 Transition State 1 Notes
n o
Ye Ha it el Lot om low [ ooe [ Jur] m [ow [

\ mA A mA \' mA \ mA \ mA v mA

24Vdec. — |Max.] 158] 15 15 15 30| 15 11/5| 30 11 30 30( 30 | 1,245
Min. 31 ND 5 0,5 15 2 -3| ND 5 (2\ 11
. < SQX 30 1,2,4
1 2
5
9
10

30 71 30 1,3

<

15,1 20770~

0
A 4/ 2{

48 Vac. |50/60 | Max.| 34/10| 15 34 15
Min. 0 0 10} 1

48Vde | — |Max|3410| 15 | 34 | 15 | 60| 15 | 30/10| 30
Min. | -6/ND | 10 [ 05 | 34| 2| 8| ND
24Vac. |5060 |Max.| 145| 15 [ 14 [ 15 | 27| 15 | 105
Min. of of s [ 1 14l 2
\X 0 53| 30 1,3
N0 b 4 29

100V a.c.] 50/60 |Max.| 79/20] 15 79 1 1,1 ) 74 30 [1,1U 30 1,3,4,6

110V a.c.
120V a.c. Min. 0 0 20 7 20 4 74 6
200V a.c.] 50/60 | Max. [164/40} 15 164 15 {1, 15 %40 159 30 1,1 Un 30 1,3,4,6
230V a.c.
240V ad. Min. 3 0 40 5 159 7
~_"
NOTES

inputs shall be interpreted as state 0 signal. Compatibility with
-56-2 is possible with type 2 (see also note 3). See annex B for

1 All logic si
2-wire proximity sw

equations and assumf

2 The give de allalternating voltage components.

3  Static switches™m otal r.m.s. content of true harmonics of the input signals and therefore affect
the compatibi t interface with proximity switches, especially for type 2, 24 V a.c. See 3.2.1.1 for
require

5 The minimum extérnal power supply voltage for type 2, 24 V d.c. inputs connected to two-wire proximity
switches should be higher than 20 V d.c. or UH min. lower than 11 V to allow sufficient safety margin.

6 As allowed by the current technology, and to encourage the design of single input modules compatible with
all commonly used rated voltages, limits are absolute and independent of rated voltage (except UH max.) and
based on equations given in annex B and respectively 100 V a.c. and 200 V a.c.

7 See definitions in 1.4.25.
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3.3.1.3  Additional requirements

Each input channel shall be provided with a lamp or equivalent means to mdlcate the
state 1 condition when the indicator is energlzed

3.3.1.4  Information to be provided by the manufacturer

In addition to the requirements of clause 5, the manufacturer shall provide the following
information:

1)  volt-ampere curve over the full-operating range, with tolerances or equivalent;

2)  digital input delay time (TID) for 0 to 1 and 1 to 0 transitions;

3) existence of common points between channels;
4)  effect of incorrect input terminal connection;

5) isolation potentials between channel and bus and bet normal

service conditions;
6) type of input (type 1 or type 2);
7)  monitoring point and binary state of visual indica
8) effects when withdrawing/inserting input

9) additional external load when\

10) explanation of signal evaluatig
release, etc.);

11) recommended ca
magnetic compatibility;

12) terminal n
13) typical eiz:%) :
3.3.1.5  Methoa

For a given py

b) 4 o1q° Minimum output current load at state 1
I: worst case output curve at state 1
ii} when at state 0:
C) loqi: Maximum output current at state 0
Ii: worst case output curve at state 0.
A given proximity switch shall be compatible with a given standard input (curve lli:
impedance curve of the input) if:
— its curves | and Il do not enter the "transition region”, and

its /

hold is smaller than /H min.
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Worst case steady states 0 and 1 shall be respectively at points A and B (at crossings of
I with Il and I).

NOTE - This method may be used for any other type of static switch, such as outputs, etc.

3.3.2 Current sourcing digital outputs for alternating currents
3.3.2.1  Rated values and operating ranges ( a.c. r.m.s.)

Digital a.c. outputs shall comply with the ratings given in the following table 10, at the out-
put voltage(s) stated by the manufacturer according to 3.2.1.1 and IEC 947-5-1, utilization
category AC-15. See item 9 of 3.3.2.3, for other utilization categories.

Table 10 — Rated values and operating ranges for current s 5, outputs

N

Current range for state 1 Min. (mA) 1 1 \)100 100 1,2
, 55 1,1 2,2

{continuous at max. voltage) Max. (A()/\ /\
N < \
)

Rated current (state 1) Ie (A)

Voltage drop (state 1)
— Non-protected output LMa {
— Protected and short-circuit proof ( Max.

(N

Leakage current (state \(\ NJ 1
— Solid state output X. (mA) 53] 10 10 10 2,3
- ElectromechanicaM %\M% ) 2,5 2,5 2,5 2,5

Repetition ra<e\;> orary Mating 4
overload cycles/min

[
w

N !

5 5 5 5

- Solid state dutplgs Min. 60 30 30 30

- Relay{'%%ﬂ\tp ts Min. 6 6 6 6
X

pressors. All 8ther values apply to modules with suppression.

3 Leakage current for solid state outputs greater than 3 mA imply the use of additional external
loads to drive type 2 inputs.

4 Typical waveform for temporary overloads (*normal conditions of use") are shown in figure 4.
The test method given in IEC 947-5-1 applies to solid state outputs for "normal conditions of use”
except that the repetition rate shall be as given in the table. For "abnormal conditions of use”, the
requirements given in IEC 947-5-1 apply.
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