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Introduction
This draft standard is based on international discussions in which the UK has taken an active part. Your comments on this draft
are welcome and will assist in the preparation of the consequent standard.  There is a high probability that this text could be
adopted by CENELEC as a reference document for harmonization or as a European Standard. Recipients of this draft are
requested to comment on the text bearing in mind this possibility.

UK Vote
Please indicate whether you consider the UK should submit a negative (with reasons) or positive vote on this draft.

   EXAMPLEONLY
Microsoft and MS-DOS are registered trademarks, and Windows is a trademark of Microsoft Corporation.

Submission of Comments
- The guidance given below is intended to ensure that all comments receive efficient and appropriate attention by the responsible

BSI committee.  Annotated drafts are not acceptable and will be rejected.

- All comments must be submitted, preferably electronically, to the Responsible Committee Secretary at the address given on the
front cover.  Comments should be compatible with version 6.0 or version 97 of Microsoft Word for Windows, if possible;
otherwise comments in ASCII text format are acceptable.  Any comments not submitted electronically should still adhere
to these format requirements.

- All comments submitted should be presented as given in the example below.  Further information on submitting comments and
how to obtain a blank electronic version of a comment form are available from the BSI website at:
http://drafts.bsigroup.com/

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) (7)
MB Clause No./ Subclause

No./Annex

(e.g. 3.1)

Paragraph/

Figure/

Table/Note

Type of com-

ment

Commend (justification for change) by the

MB

Proposed change by the MB Secretariat observations on each

comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs clarifying. Amend to read '...so that the mains connector

to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as an

alternative cannot be supported as

serious problems have been encountered in its

use in the UK.

Delete reference to UV photometer.
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 301 

FOREWORD 302 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 303 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 304 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 305 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 306 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 307 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 308 
in the subject dealt with may participate in this preparatory work. International, governmental and non-309 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 310 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 311 
agreement between the two organizations. 312 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 313 
consensus of opinion on the relevant subjects since each technical committee has representation from all 314 
interested IEC National Committees.  315 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 316 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 317 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 318 
misinterpretation by any end user. 319 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 320 
transparently to the maximum extent possible in their national and regional publications. Any divergence 321 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 322 
the latter. 323 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 324 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 325 
services carried out by independent certification bodies. 326 

6) All users should ensure that they have the latest edition of this publication. 327 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 328 
members of its technical committees and IEC National Committees for any personal injury, property damage or 329 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 330 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 331 
Publications.  332 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 333 
indispensable for the correct application of this publication. 334 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 335 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 336 

International Standard IEC 61131-2 has been prepared by subcommittee 65B: Measurement 337 
and control devices, of IEC technical committee 65: Industrial-process measurement, control 338 
and automation. 339 

This fourth edition cancels and replaces the third edition published in July 2007.  340 

IEC 61131-2 consists of the following parts, under the general title: Industrial-process 341 
measurement and control –  342 

Part 1: General information 343 
Part 2: Equipment requirements and tests 344 
Part 3: Programming languages 345 
Part 4: User guidelines 346 
Part 5: Communications 347 
Part 6: Functional safety 348 
Part 7: Fuzzy control programming 349 
Part 8: Guidelines for the application and implementation of languages for programmable 350 
controllers  351 
Part 9: Single-drop digital communication interface for small sensors and actuators (SDCI)  352 
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This edition constitutes a technical revision. 353 

This edition includes the following significant technical changes with respect to the previous 354 
edition: 355 

a) Removal of safety requirements and instead pointing to IEC 61010-2-201 356 

b) Addition of negative logic digital inputs and outputs 357 

c) Addition of Type 3-d digital input 358 

d) Addition of 2,7-6GHz requirement for Radio-frequency Electro-magnetic Amplitude 359 
modulated Immunity 360 

e) Clarification of temperature testing 361 

f) Clarification of type testing 362 

g) Deprecation of certain technologies 363 

 364 

The text of this standard is based on the following documents: 365 

FDIS Report on voting 

65B/xxx/FDIS 65B/xxx/RVD 

 366 
Full information on the voting for the approval of this standard can be found in the report on 367 
voting indicated in the above table. 368 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 369 

The committee has decided that the contents of this publication will remain unchanged until 370 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 371 
related to the specific publication. At this date, the publication will be  372 

• reconfirmed, 373 

• withdrawn, 374 

• replaced by a revised edition, or 375 

• amended. 376 

 377 

The National Committees are requested to note that for this publication the stability date 378 
is 20XX. 379 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED 380 
AT THE PUBLICATION STAGE. 381 

  382 
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IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 

 383 

384 
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INTRODUCTION 385 

IEC 61131-2 is part of a series of standards on programmable controllers and the associated 386 
peripherals and should be read in conjunction with the other parts of the series. 387 

Where a conflict exists between this and other IEC standards, the provisions of this standard 388 
should be considered to govern in the area of programmable controllers and their associated 389 
peripherals. 390 

Service and physical environment requirements are specified in Clause 5. Functional 391 
requirements are specified in Clause 6. Electromagnetic compatibility requirements are 392 
specified in Clause 8. Safety requirements are specified in IEC 61010-2-201:2013, this 393 
replaces the requirements of Clause 12, 13 and 14 of the previous IEC 61131-2:2007.  394 

395 
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INDUSTRIAL-PROCESS MEASUREMENT AND CONTROL –396 

PROGRAMMABLE CONTROLLERS –  397 

 398 

Part 2: Equipment requirements and tests 399 

 400 

1 Scope 401 

This part of IEC 61131 specifies functional and electromagnetic compatibility requirements 402 
and related verification tests for control equipment of the following types: 403 

- Programmable controllers (PLC and PAC)  404 
- the components of remote I/O - systems 405 
- Programming and Debugging Tools (PADTs) 406 
- Human-Machine Interfaces (HMI) 407 
- any product performing the function of PLC and/or PAC and/or their associated 408 

peripherals which have as their intended use the control and command of machines, 409 
automated manufacturing and industrial processes, e.g. discrete, batch  and 410 
continuous control. 411 

Note Industrial PC (computers) and the components of Distributed Control Systems (DCS) may also utilize this 412 
standard as they are part of the suite of control equipment peripherals which have as their intended use the control 413 
and command of machines, automated manufacturing and industrial processes, e.g. discrete, batch  and 414 
continuous control. 415 

 416 

 417 

Figure 1 – Equipment in the scope and not in the scope  418 

Components of the above named equipment and in the scope of this standard are: 419 
- (auxiliary) stand-alone power supplies 420 
- peripherals such as digital and analog I/O    421 
- industrial network equipment 422 

Equipment not in the scope

Equipment in the scope

PADT

Interfaces/Ports

Multiple Human-
Machine Interface, PC

DCS
PLC

I/O

Control, HMI, etc

Interfaces/Ports

Interfaced 
Devices and 
Signals

Mains
PowerSensors Actuators

Networks
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Control equipment and their associated peripherals are intended to be used in an industrial 423 
environment and may be provided as open or enclosed equipment.  424 

 425 

Figure 2 – Generalized equipment in the scope  426 

Control equipment and their associated peripherals are intended to be used in an industrial 427 
environment and may be provided as open or enclosed equipment. If control equipment or its 428 
associated peripherals are intended for use in other environments (light industrial, 429 
commercial, residential), then the specific requirements, standards and installation practices 430 
for those other environments should be additionally applied to the control equipment and its 431 
associated peripherals. 432 

This standard also applies to any products performing the function of control equipment 433 
and/or their associated peripherals. 434 

Equipment covered in this standard is intended for use in overvoltage category II (IEC 60664-1) 435 
in low-voltage installations, where the rated equipment supply voltage does not exceed a.c. 436 
1 000 V r.m.s. (50/60 Hz), or d.c. 1 500 V. (If control equipment or their associated 437 
peripherals are applied in overvoltage category III installations, then additional analysis will 438 
be required to determine the suitability of the equipment for those applications.) 439 

This standard does not deal with the functional safety of control equipment  used as the logic 440 
solver element of a functional safety system. For those requirements refer to IEC 61131-6.  441 

The object of this standard is 442 

– to establish the definitions and identify the principal characteristics relevant to the 443 
selection and application of control equipment and their associated peripherals; 444 

– to specify the minimum requirements for functional, electrical, mechanical, environmental 445 
and construction characteristics, service conditions, EMC, user programming and tests 446 
applicable to control equipment and the associated peripherals. 447 

This standard also specifies 448 

a) service (operating, storage and transportation) requirements for control equipment and 449 
their associated peripherals (Clause 5); 450 

b) functional requirements for control equipment and their associated peripherals (Clause 6); 451 

c) EMC requirements for control equipment and their associated peripherals (Clause 8); 452 

d) information that the manufacturer is required to supply (Clause 10); 453 

e) test methods and procedures that are to be used for the verification of compliance of 454 
control equipment and their associated peripherals with the requirements (Clauses 7 and 455 
9). 456 
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Safety requirements for control equipment and their associated peripherals are specified in 457 
IEC 61010-2-201.  458 

The requirements of ISO/IEC Guide 51 and IEC Guide 104, as they relate to this Part, are 459 
incorporated herein. 460 

2 Normative references 461 

The following documents, in whole or in part, are normatively referenced in this document and 462 
are indispensable for its application. For dated references, only the edition cited applies. For 463 
undated references, the latest edition of the referenced document (including any 464 
amendments) applies. 465 

Editor’s note: double check these at final version 466 

IEC 60068-2-1:2007, Environmental testing – Part 2-1: Tests – Test A: Cold 467 

IEC 60068-2-2:2007, Environmental testing – Part 2: Tests – Tests B: Dry heat 468 

IEC 60068-2-6:2007, Environmental testing – Part 2: Tests – Test Fc: Vibration (sinusoidal) 469 

IEC 60068-2-14:2009, Environmental testing – Part 2: Tests – Test N: Change of temperature 470 

IEC 60068-2-27:2008, Environmental testing – Part 2: Tests – Test Ea and guidance: Shock 471 

IEC 60068-2-30:2005, Environmental testing – Part 2: Tests – Test Db: Damp heat, cyclic (12 472 
h + 12-hour cycle) 473 

IEC 60068-2-31:2008, Environmental testing – Part 2: Tests – Test Ec: Drop and topple, 474 
Rough handling shocks, primarily for equipment-type specimens 475 

IEC 60417, Graphical symbols for use on equipment  476 

IEC 60529:2013, Degrees of protection provided by enclosures (IP Code)  477 
 478 
IEC 60947-5-1:2009, Low-voltage switchgear and controlgear – Part 5-1: Control circuit 479 
devices and switching elements – Electromechanical control circuit devices 480 

IEC 60947-5-2:2012, Low-voltage switchgear and controlgear – Part 5-2: Control circuit 481 
devices and switching elements – Proximity switches 482 

IEC 60947-7-1:2009, Low-voltage switchgear and controlgear – Part 7-1: Ancillary equipment 483 
– Terminal blocks for copper conductors  484 

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) – Part 4-2: Testing and measure-485 
ment techniques – Electrostatic discharge immunity test 486 

IEC 61000-4-3:2010, Electromagnetic compatibility (EMC) – Part 4-3: Testing and measure-487 
ment techniques – Radiated radio-frequency electromagnetic field immunity test 488 

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement 489 
techniques – Section 4: Electrical fast transient/burst immunity test 490 

IEC 61000-4-5:2005, Electromagnetic compatibility (EMC) – Part 4-5: Testing and measure-491 
ment techniques – Surge immunity test  492 

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) – Part 4-6: Testing and measure-493 
ment techniques – Immunity to conducted disturbances induced by radio-frequency fields 494 

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) – Part 4-8: Testing and measure-495 
ment techniques – Power frequency magnetic field immunity test  496 

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) – Part 4-11: Testing and measure-497 
ment techniques – Voltage dips, short interruptions and voltage variations immunity test  498 
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IEC 61000-4-18:2011, Electromagnetic compatibility (EMC) – Part 4-18: Testing and measure-499 
ment techniques – Damped oscillatory waves immunity test 500 

IEC 61000-4-29:2000, Electromagnetic compatibility (EMC) – Part 4-29: Testing and measure-501 
ment techniques – Voltage dips, short interruptions and voltage variations on d.c. input power 502 
port immunity test  503 

IEC 61000-6-1:2005, Electromagnetic compatibility (EMC) – Part 6-1: Generic standards – 504 
Immunity for residential, commercial and light-industrial environments 505 

IEC 61000-6-2:2005, Electromagnetic compatibility (EMC) – Part 6-2: Generic standards – 506 
Immunity for industrial environments 507 

IEC 61000-6-4:2011, Electromagnetic compatibility (EMC) – Part 6-4: Generic standards – 508 
Emission standard for industrial environments 509 

IEC 61010-2-201:2013, Safety requirements for electrical equipment for measurement, 510 
control, and laboratory use – Part 2-201: Particular requirements for control equipment 511 

IEC 61131-1:2003, Programmable controllers – Part 1: General information 512 

IEC 61131-3:2013, Programmable controllers – Part 3: Programming languages 513 

IEC 61131-4:2004, Programmable controllers – Part 4: User guidelines 514 

IEC 61158:2???, Industrial communication networks - Fieldbus specifications – all parts 515 

IEC 61784:2???, Industrial communication networks - Profiles – all parts 516 

CISPR 11 517 

CISPR 14-1:2011, Electromagnetic compatibility – Requirements for household appliances, 518 
electric tools and similar apparatus – Part 1: Emission  519 

CISPR 16-1-2:2014, Specification for radio disturbance and immunity measuring apparatus 520 
and methods – Part 1-2: Radio disturbance and immunity measuring apparatus – Ancillary 521 
equipment – Conducted disturbances 522 

CISPR 16-1-4:2012, Specification for radio disturbance and immunity measuring apparatus 523 
and methods – Part 1-4: Radio disturbance and immunity measuring apparatus – Ancillary 524 
equipment – Radiated disturbances 525 

CISPR 16-2-1:2014, Specification for radio disturbance and immunity measuring apparatus 526 
and methods – Part 2-1: Methods of measurement of disturbances and immunity – Conducted 527 
disturbance measurements  528 

CISPR 16-2-3:2014, Specification for radio disturbance and immunity measuring apparatus 529 
and methods – Part 2-3: Methods of measurement of disturbances and immunity – Radiated 530 
disturbance measurements 531 

3 Terms, definitions, abbreviated terms, acronyms, conventions and symbols 532 

3.1 Terms and definitions 533 

For the purposes of this document, the terms and definitions given in IEC 61131-1 and the 534 
following apply. 535 

  3.1.1536 

analog input 537 
device which converts a continuous signal to a discretely valued multi-bit binary number, for 538 
use by the system 539 
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  3.1.2540 

analog output 541 
device which converts a multi-bit binary number from the system to a continuous signal 542 

  3.1.3543 

battery 544 
electrochemical energy source which may be rechargeable or non-rechargeable 545 

  3.1.4546 

coating, protective  547 
covering of suitable insulating material that encloses the clearance and/or creepage distance 548 
of the printed wiring board and conforms to the surface of the board in such a manner that the 549 
environment is excluded and the clearance and/or creepage distance can withstand the 550 
required impulse and continuous potential 551 

  3.1.5552 

current sinking 553 
property of receiving current 554 

  3.1.6555 

current sourcing 556 
property of supplying current.  557 

  3.1.7558 

d.c. power network 559 
local electricity supply network in the infrastructure of a certain site or building intended for 560 
flexible use by one or more different types of equipment and guaranteeing continuous power 561 
supply independently from the conditions of the public mains network 562 

  3.1.8563 

digital input, type 1 564 
device for sensing signals from mechanical contact switching devices, such as relay contacts, 565 
push-buttons, switches, etc. Converts an essentially two-state signal to a single-bit binary 566 
number 567 

NOTE Type 1 digital inputs may not be suitable for use with solid-state devices such as sensors, proximity 568 
switches, etc. 569 

  3.1.9570 

digital input, type 3 571 
device for sensing signals from solid-state switching devices such as 2-wire proximity 572 
switches. Converts an essentially two-state signal to a single-bit binary number 573 

NOTE 1 This class could also be used for Type 1 applications. 574 

NOTE 2 Type 3 digital inputs offer lower power characteristics than Type 2 digital inputs. Generally, this allows 575 
much higher input channel densities per module or product. Type 3 differs from Type 2 in that it is compatible with 576 
those IEC 60947-5-2 devices that offer low current in the off state. See Table 9 for details of operating ranges. 577 
Proximity switch compatibility is such that a high percentage of proximity switches having Type 2 compatibility will 578 
also have Type 3 compatibility.  579 

  3.1.10580 

digital output 581 
device which converts a single-bit binary number to a two-state signal 582 

  3.1.11583 

earth  584 
conducting mass of the Earth, whose electric potential at any point is conventionally taken 585 
as zero 586 

[IEV 195-01-01] 587 
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  3.1.12588 

EMC (electromagnetic compatibility) 589 
ability of an equipment or system to function satisfactorily in its electromagnetic environment 590 
without introducing intolerable electromagnetic disturbances to anything in that environment  591 

[IEV 161-01-07] 592 

3.2  593 
enclosed equipment 594 
equipment which is enclosed on all sides with the possible exception of its mounting surface 595 
to prevent personnel from accidentally touching live or moving parts contained therein and to 596 
protect the equipment against ingress of medium-size solid foreign bodies, and meeting 597 
requirements of mechanical strength, flammability, and stability (where applicable). Protection 598 
degree shall be ≥IP20 599 

  3.2.1600 

enclosure 601 
housing affording the type and degree of protection suitable for the intended application 602 

[IEV 195-02-35] 603 

  3.2.2604 

equipment under test (EUT)  605 
representative configuration(s), as defined by the manufacturer, used for type tests (see 606 
clause 4.2) 607 

  3.2.3608 

external wiring  609 
wiring of the system equipment, which is installed by the user 610 

  3.2.4611 

field wiring 612 
external wiring 613 

  3.2.5614 

fixed equipment 615 
equipment fastened to a support, or otherwise secured in a specific location 616 

[SOURCE: [IEC 60050-826:2004, 826-16-07, modified]] 617 

  3.2.6618 
functional earthing conductor 619 
conductor that is in electrical contact with the Earth or earth palne, for purposes of 620 
interference immunity improvement 621 

  3.2.7622 

hand-held equipment  623 
equipment which is intended to be held in one hand while being operated with the other hand 624 

  3.2.8625 

immunity (to a disturbance) 626 
ability of a device, equipment or system to perform without degradation in the presence of an 627 
electromagnetic disturbance 628 

[IEV 161-01-20] 629 

NOTE Not used exclusively to refer to EMC in this standard. It may also refer, for example, to vibration, humidity, 630 
etc. 631 
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  3.2.9632 

immunity type test (immunity test) 633 
type test verifying that the equipment operation is not altered by the application of specified 634 
influencing quantities that are intended to approximate normal operation 635 

  3.2.10636 

interface 637 
shared boundary between a considered system and another system, or between parts of 638 
a system, through which information or electrical energy is conveyed 639 

  3.2.11640 

internal wiring  641 
wiring which is inside the equipment, which is installed by the manufacturer 642 

  3.2.12643 

isolated (devices, circuits)  644 
devices or circuits without galvanic connection between them 645 

  3.2.13646 

module 647 
part of the system containing an identified function(s) (MPU(CPU), analog input, etc.), which 648 
may plug into a backplane or base 649 

  3.2.14650 

multi-channel module 651 
module containing multiple input and/or output signal interfaces which could be isolated or not 652 
isolated from each other 653 

  3.2.15654 

normal use 655 
operation, including stand-by, according to the instructions for use or for the obvious intended 656 
purpose 657 

NOTE Normal service conditions are stated in Clause 5. 658 

  3.2.16659 

open equipment 660 
equipment that may have live electrical parts accessible, for example, a main processing unit. 661 
Open equipment should be incorporated into other assemblies manufactured to provide safety 662 

  3.2.17663 

operator  664 
person commanding and monitoring a machine or process through an HMI connected to the 665 
control equipment. The operator does not change the control equipment hardware 666 
configuration, software or the application programme. Control equipment is not intended for 667 
use by untrained personnel. The operator is assumed to be aware of the general hazards in 668 
an industrial environment 669 

  3.2.18670 

overvoltage category (of a circuit or within an electrical system) 671 
classification based on limiting (or controlling) the values of prospective transient 672 
overvoltages occurring in a circuit (or within an electrical system having different nominal 673 
voltages) and depending upon the means employed to influence the overvoltages.  674 

[IEC 60664-1, 1.3.10, modified] 675 

NOTE 1 In an electrical system, the transition from one overvoltage category to another of lower category is 676 
obtained through appropriate means complying with interface requirements. These interface requirements may be 677 
an overvoltage protective device or a series-shunt impedance arrangement capable of dissipating, absorbing, or 678 
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diverting the energy in the associated surge current, to lower the transient overvoltage value to that of the desired 679 
lower overvoltage category. 680 

NOTE 2 Equipment covered in this standard is intended for use in overvoltage category II. 681 

  3.2.19682 

permanent installation  683 
portion of the system that can only be connected to or disconnected from the system by the 684 
use of a tool 685 

Adapted from [IEV 151-11-29] 686 

NOTE See Annex A. 687 

  3.2.20688 

port 689 
access to a device or network where electromagnetic energy or signals may be supplied or 690 
received or where the device or network variables may be observed or measured 691 

NOTE Most commonly used with respect to EMC. 692 

[IEV 131-12-60]  693 

  3.2.21694 

portable equipment 695 
enclosed equipment that is moved while in operation or which can easily be moved from one 696 
place to another while connected to the supply 697 

NOTE Examples are programming and debugging tools (PADTs) and test equipment (TE). 698 

  3.2.22699 

public mains 700 
power from the conductors/mains of the permanent installation of the building 701 

  3.2.23702 

total output current (of an output module) 703 
current that a multi-channel module operating at the most adverse combination of normal 704 
operation can supply without any part of it (insulation, terminals, exposed conductive parts, 705 
etc.) exceeding the specified temperature limits 706 

NOTE For a multi-channel module, the total output current is generally less than the sum of the output currents of 707 
the channels. 708 

  3.2.24709 

type test 710 
conformity test made on one or more items representative of the production  711 

[IEV 151-16-16] 712 

  3.2.25713 

unit  714 
integral assembly (which may consist of modules plugged in or otherwise connected within 715 
the assembly) connected to other units within the system by means of cables for permanently 716 
installed units and cables or other means for portable units 717 

  3.2.26718 

withstand type test (withstand test) 719 
type test verifying that the application of more severe influencing quantities to the equipment 720 
does not impair its ability to assume its intended mission 721 

3.3 Abbreviated terms, acronyms, conventions and symbols 722 

Acronym  Description 723 

BCD  Binary-Coded decimal 724 
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CDN  coupling/decoupling network 725 

CISPR Comité International Spécial des Perturbations Radioélectriques (CISPR; 726 
English: Special International Committee On Radio Interference) 727 

CMRR  Common-Mode Rejection Ratio 728 

CMV  Common-Mode Voltage 729 

CPU  Central Processing Unit 730 

DCS   Distributed Control System 731 

DIN  Deutsches Institut für Normung 732 

EMC  Electromagnetic Compatibility  733 

EMI  Electromagnetic Interference  734 

ESD  Electrostatic Discharge 735 

EU  European Union  736 

EUT  Equipment Under Test 737 

HMI  Human Machine Interface 738 

I/O  Input/Output 739 

IEC  International Electrotechnical Commission  740 

IEV  International Electrotechnical Vocabulary 741 

ISO  International Organization for Standardization 742 

LOP  List of Properties 743 

LSB  Least Significant Bit 744 

MOV  Metal Oxide Varistor 745 

MPU  Main Processing Unit 746 

MTBF  Mean Time Between Failures 747 

NC  Normally Closed 748 

NO  Normally Open 749 

PAC  Programmable automation controller 750 

PADT   Programming and Debugging Tool 751 

PC   Personal Computer 752 

PELV  Protected Extra-Low Voltage 753 

PFVP  Proper Functioning Verification Procedures 754 

PLC  Programmable Logic Controller 755 

RC  Resistor Capacitor 756 

RFI  Radio-Frequency Interference 757 
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RIOS   Remote input/output Station 758 

RMS  Root Mean Square 759 

RTD  Resistive Temperature Device 760 

SDCI  Single-drop Digital Communication Interface 761 

SELV  Safety Extra-Low Voltage 762 

TE  Test Equipment 763 

USB  Universal Serial Bus 764 

4 Compliance and type tests 765 

4.1 Compliance with this standard 766 

Compliance to this standard can be claimed in a number of ways. 767 

1) Complete compliance to this standard: 768 

“compliant to IEC 61131-2”  769 

This means the equipment complies with all clauses. 770 

2) Compliance to a clause or clause(s) statement: 771 

“Compliant to IEC 61131-2 clause 9” or  772 

“Compliant to IEC 61131-2 clause 6.2 and 9” 773 

This means the equipment complies with only the clauses stated. 774 

3) Compliance to functionality statement: 775 

“Functionality: Digital Input Type 3 according to IEC 61131-2” and/or  776 

“Temperature: 60C according to IEC 61131-2” 777 

This means the equipment complies with the functionality item stated as defined in this 778 
standard. 779 

One exception is clause 8, Electromagnetic compatibility (EMC) requirements. It is mandatory 780 
all equipment complies with this clause. 781 

When the normal service conditions are different than the specifications given in clauses 5.3, 782 
5.4 and 5.5 or other adverse environmental conditions exist the manufacturer should be 783 
consulted to determine suitability of the equipment or the steps to be taken for proper 784 
installation and utilization. 785 

Where the manufacturer is allowed to select among several options for normal service 786 
conditions, catalogues and/or datasheets shall clearly specify which option the equipment has 787 
been evaluated against. This applies to operating temperature ranges, severity classes of 788 
voltage dips (e.g. PS1 or PS2), and types of digital inputs (e.g. Type 1 or Type 3). 789 

4.2 Type tests 790 

The object of this clause is to define how to verify compliance of the control equipment  and 791 
the associated peripherals with the requirements set forth in this standard. This compliance 792 
verification includes 793 

– verification by type tests given in Clauses 7 and 9; 794 

– verification by suitable examination, visual inspection or/and measurement. 795 

These tests are qualification tests and not tests related to the ways control equipment is 796 
employed. According to the scope of this standard, the above compliance verification may not 797 
cover the verification of the ability of the system to satisfy the intended automated system 798 
requirements.  799 

NOTE Peripherals, used in the same environment as the system, should meet the same requirements as 800 
the system. 801 
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 Equipment to be tested (equipment under test/EUT) 4.2.1802 

Systems span the range from stand-alone products to modular designs; this leads to an 803 
infinite variety of user-built actual system configurations. For obvious practical reasons, in 804 
most cases type tests cannot be conducted on EUT identical to user-built systems, and 805 
engineering judgement is necessary. Therefore, the manufacturer is required to define the 806 
EUTs and document the corresponding test plan and test programmes to meet the following 807 
principles. 808 

Combination of tests/EUTs/test programmes shall be such that one may reasonably think that 809 
any configuration built by the user according to the manufacturer's specifications and 810 
installation instructions would pass satisfactorily the same tests, and will properly function in 811 
normal operation, which these tests are intended to reflect. 812 

Unless otherwise specified in this standard, the manufacturer may elect to use various EUTs 813 
to achieve the objectives of a given type test.  814 

If an EUT representing a system or a remote I/Os (RIOS) is of modular structure, it shall fulfil 815 
the following minimum requirement. 816 

All types of modules shall be represented in one (1) or several EUT configurations in which 817 
any mix of modules is permissible. 818 

All types of modules shall be configured in the EUTs and tested at least once. 819 

NOTE It may be appropriate to consider statistical criteria based on samples for a large number of I/Os (for 820 
example, >100). 821 

If there are too many families to be included into a single EUT, the manufacturer shall define 822 
several EUTs as follows. 823 

– For the type test of a family with very similar modules (i.e. modules using the same 824 
schematic and basic manufacturing and differing mainly by, for example, the number of 825 
inputs and outputs), the manufacturer may elect to include in the system only one (1) 826 
arbitrarily chosen member of the family. If the type test is dependent on the differences 827 
between the modules, then a single family member shall not be used. 828 

– Appropriate catalogued options, such as power supply units, application memory(ies), 829 
processing unit(s) etc. shall be used to build the relevant EUT(s). 830 

– If a local bus extension is part of the system and if its maximum cable length cable is less 831 
than, or equal to, 3 m, it is considered to be an internal EQUIPMENT bus. As such, it 832 
should not be considered a port for test. 833 

– If a local bus extension is part of the system and is capable of driving cables with a length 834 
of >3 m, then only one (1) end of the link is part of the EUT and it is considered as a 835 
communication port. 836 

When new units/modules are introduced after initial release of a system catalogue, which has 837 
already been satisfactorily tested according to this standard, EUT(s) simpler than those 838 
originally used can be defined. This is only permissible if such EUTs and the associated test 839 
programmes provided by the manufacturer allow proper verification as if these new 840 
units/modules had been tested within the originally tested EUTs.  841 

Unless otherwise specified in this standard, the manufacturer may elect either that each type 842 
test be conducted on a new EUT or that several type tests be performed successively on the 843 
same EUT. 844 

Certain tests can be easily targeted at a single item, others are more appropriate to a set of 845 
items configured together. Equipment to be tested shall reflect this need. See specific test 846 
clauses for recommendations for EUTs. 847 
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 Special features for immunity and EMC tests 4.2.2848 

 849 

Figure 3 – EUT configurations 850 

 851 

Each subpart of the system as shown in Figure 4 may constitute an EUT represented as EUT 852 
A, B, C, D, E and/or F. To exercise the different ports of each EUT, the manufacturer may 853 
define subsystems and the different EUTs are tested in turn. 854 

Only one (1) subsystem is under test at any time, the others being considered as auxiliary 855 
equipment. 856 

For example, to achieve a given test on the EUT A, equipment of the other EUTs may be 857 
connected but are not in the test bed. 858 

For example, to check the electrical interference immunity of the system, the manufacturer 859 
may choose between the following, as applicable: 860 

– to build a single global EUT including the PADT/TE/RIOSs, and check the whole 861 
configuration; or  862 

– to define a suite of simpler EUTs (for example, a system without any PADT/TE/RIOS, and 863 
a single PADT and a single RIOS and a single PADT and a single TE, or any other suite of 864 
partial combinations of them which make sense) but correspondingly exercise the 865 
appropriate ports of each EUT with an equipment part of the test bed (the laboratory 866 
equipment necessary to test the EUT) as would do the missing PADT/TE/RIOSs. For 867 
practical reasons, the manufacturer may elect to use actual PADTs/TEs/RIOSs to exercise 868 
the EUT ports. 869 

At least one (1) of each type or a representative number of I/O ports of the EUT shall be 870 
connected and be functional. 871 

A selection of the representative functional modes shall be made considering that only the 872 
most typical functions of the EQUIPMENT can be tested. 873 
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 Withstand test conditions 4.2.3874 

In general, the module which is in the manufacturer’s catalogue should be tested alone, 875 
providing that mixing several modules does not affect the result of the test. Those clauses 876 
dealing with withstand tests for specifics should be referred to. 877 

 Verification procedure 4.2.4878 

Type tests shall be conducted on the EUT(s) defined in 4.2.1, unless otherwise specified. 879 

For each test, the manufacturer shall 880 

– specify how this configuration shall be installed and externally connected; 881 

– provide the suitable test programmes which shall be run during the test; 882 

– provide the proper operation verification procedure including the way to measure accuracy 883 
and temporary deviations of analog I/Os. 884 

The appropriate test programmes and proper functioning verification procedures provided by 885 
the manufacturer shall satisfy the requirements given in 4.2.5. 886 

 Requirements for test programmes and proper functioning verification 4.2.5887 
procedures (PFVPs) to be provided by the manufacturer 888 

During the type tests, there shall be no 889 

– destruction of hardware, unless required by the test; 890 

– modification of the operating system and test programmes and/or alteration of their 891 
execution; 892 

– unintended modification of system and application data stored or exchanged; 893 

– erratic or unintended behaviour of the EUT; 894 

– deviation of the analog I/Os out of the limits specified in item 4 of 10.1.8.2 and item 3 895 
of 10.1.9.2. 896 

All relevant functions and parts of the EUT (i.e. units and modules) shall be functioning in 897 
such a way that the information paths to/from these functions and parts are exercised. 898 

All the I/O and communication channels of the EUT shall be exercised.  899 

NOTE It is acceptable to apply statistical criteria based on samples, for large number of I/Os, etc. (for 900 
example, >100). 901 

All external and internal product status information reporting means, such as displays, lamps, 902 
alarm signals, self-test result registers, shall be exercised. The test procedures shall include 903 
conditions to verify the related activities. 904 

All various system operation modes significant for the user's implementation such as start-up 905 
and shut-down, cold/warm/hot restart, “normal run”, “normal stop”, “programme/ monitor with 906 
PADTs”, etc., as applicable, shall be verified for performance and behaviour. 907 

Initialization and reset conditions of all system components shall be checked for controlled 908 
start-up and shut-down. The various modes, such as “run”, “programme”, “monitor”, shall be 909 
verified for performance and behaviour. 910 

Any special feature/performance not covered in this standard but necessary for the proper 911 
operation of the system shall be exercised and tested. 912 

 General conditions for tests  4.2.6913 

The tests shall be carried out in accordance with the appropriate test procedure. 914 

The tests shall be carried out under the general test conditions given in Table 1, unless 915 
otherwise specified. 916 

Unless otherwise specified, no sequence is imposed for type tests. 917 
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Table 1 – General conditions for tests 918 

 Test conditions 

Equipment power supply Rated voltage and frequency 

Temperature 15 °C to 35 °C 

Relative humidity ≤75 % 

Barometric pressure 86 kPa to 106 kPa (650 mm Hg to 
800 mm Hg) 

Output loads Outputs loaded to rated load 

Pollution Pollution degree 2 

 919 

4.3 Test report 920 

A test report shall be created for documening the testing and verification of the equipment. 921 

The test report shall describe all the tests, the rationale for the selection of the typical 922 
(representative) configuration of the EUT and the test results. 923 

The EUT software used during the test shall be documented. 924 

5 Normal service conditions and requirements 925 

5.1 General  926 

The equipment is intended to be used in an industrial environment. 927 

Service conditions encompass operating, transport and storage. 928 

5.2 Special conditions and requirements 929 

When the service conditions are outside those given in 5.3, 5.4, 5.5 and 0 or other adverse 930 
environmental conditions exist (for example, extra-low temperature operation or storage, 931 
higher altitude operation or transportation, wider voltage range, air pollution by dust, smoke, 932 
corrosive or radioactive particles, vapours or salts, attack by fungi, insects or small animals), 933 
the manufacturer should be consulted to determine suitability of the equipment or the steps 934 
to be taken for proper installation and utilization. 935 

5.3 Climatic operating conditions and requirements 936 

 Operating air temperature 5.3.1937 

Operating air temperature and surrounding air temperature are equivalent terms. 938 

At a miniumum, the equipment shall be suitable for operating temperature ranges stated as 939 
temperature severity class 1 (TSV1) in Table 2. Equipment may also be suitable for extended 940 
operating tempertaure ranges. Refer to Table 2, for additonal accepted temperature ranges. 941 
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Table 2 – Operating air temperature 942 

Temperature 
Severity Class 

Equipment 
Type Max Temp Min. Temp 

TSV1 
Enclosed 40 °C 5 °C 

Open 55 °C 5 °C 

TSV2 
Enclosed 45 °C 0 °C 

Open 60 °C 0 °C 

TSV3 
Enclosed 50°C -5 °C 

Open 65 °C -5 °C 

TSV4 
Enclosed 55°C -10 °C 

Open 70 °C -10 °C 

TSV5 
Enclosed 60°C -15 °C 

Open 70 °C -25 °C 

Note Table based on guidance from IEC 60721-3-3 to 5 and historical experience. 
Homework to adjust the table 

 943 

The requirements of this subclause are verified in accordance with 7.3 and 7.3.1. 944 

 Relative humidity 5.3.2945 

The equipment shall be suitable for a relative humidity level from 10 % to 95 %, non-946 
condensing.  947 

The requirements of this subclause are verified in accordance with 7.3.2. 948 

 Altitude 5.3.3949 

The equipment shall be suitable for operation up to 2 000 m (minimum 79.5 kPa). 950 

If the equipment is rated at an altitude greater than 2000 m, the operating temperature shall 951 
be multiplied by the applicable factor of Table 3 952 

Table 3 – Multiplication factors for operating temperature of equipment rated for 953 
operation at altitudes up to 5000m 954 

Rated operating altitude m Operating temperature multiplication factor 

Up to 2000 
2001 to 3000 
3001 to 4000 
4001 to 5000 

1,00 
0,88 
0.78 
0,68 

NOTE These factors compensate for the reduction in cooling capacity of air at higher altitudes, due to lower 
density.  

No verification required. 955 

5.4 Mechanical operating conditions and requirements 956 

Experience shows that equipment meeting these requirements is suitable for industrial use. 957 

For the purpose of this standard, the operating conditions are indirectly defined by the 958 
following requirements which apply to fixed equipment as well as to unpackaged portable and 959 
hand-held equipment (see exceptions in 5.4.2). They do not apply to equipment containing 960 
assemblies outside the scope of this standard. 961 

Fixed equipment is equipment which is part of the permanent installation. 962 
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 Vibrations 5.4.1963 

Immunity requirements are as shown in Table 4. 964 

Table 4 – Sinusoidal vibration conditions 965 

Displacement 3,5 mm constant displacement,  
5 ≤ f < 8,5 Hz 

Acceleration 10m/s2 (1 g) constant acceleration,  
8,5 ≤ f ≤ 150 Hz 

All amplitude figures are peak values.  
The break point frequency should be adjusted to yield a smooth cross-over without discontinuity from the 
constant amplitude displacement requirement to the constant amplitude acceleration requirement. 
NOTE gn = 10m/s2  

 966 

Vibration is applicable to each 3 mutually perpendicular axes. 967 

The requirements of this subclause are verified in accordance with 7.4.1. 968 

 Shock 5.4.2969 

Immunity requirements are occasional excursions to 150m/s2 (15 g), 11 ms, half-sine, in each 970 
of 3 mutually perpendicular axes.  971 

Electromechanical relays may temporarily respond to 150m/s2 (15 g) shocks. Temporary 972 
malfunctioning is allowed during the test, but equipment should be fully functional after the 973 
test. 974 

The requirements of this subclause are verified in accordance with 7.4.2. 975 

 Free falls (portable and hand-held equipment)  5.4.3976 

Immunity requirements for free falls are as shown in Table 5. 977 

Table 5 – Free fall on concrete floor for portable and hand-held equipment 978 

 Portable and hand-held 
(any weight) (withstand) 

Hand-held 
(any weight) (immunity) Normative items 

Random drops  1 000 mm; 2 trials 1, 2, 4 

Flat drops 100 mm; 2 trials  1, 4 

Supported drops 30° or 100 mm; 2 trials  1, 3, 4 

1 Caution: temporary malfunctioning is allowed at the impact, but equipment shall be fully functional after the test. 
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) Free fall test is for hand-held and portable equipment 
only. Fixed equipment does not require testing.  During test it is allowed to use new sample for each drop of the 
equipment.  The equipment may show signs of physical damage, but should continue to operate as intended after 
each drop. 
Table 19. 
3 See Free fall test is for hand-held and portable equipment only. Fixed equipment does not require testing.  
During test it is allowed to use new sample for each drop of the equipment.  The equipment may show signs of 
physical damage, but should continue to operate as intended after each drop. 
Table 19. 
4 Random drops are drops on any edge, surface or corner. Flat drops are only on surfaces. Supported drops are 

only on edges. 

 979 

Free fall type tests are required and may be combined with the safety evaluation according to 980 
IEC 61010-2-201. 981 

The requirements of this subclause are verified in accordance with 7.4.3. 982 
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