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Summary ofTopics

Adoption ofthe SecondEdition ofIEC 61800-5-2, Standard forAdjustable SpeedElectrical Power

Drive Systems – Part 5-2: SafetyRequirements – Functional, as the SecondEdition ofANSI/UL

61800-5-2.

UL 61800-5-2 is an adoption ofIEC 61800-5-2, SecondEdition, issued by the IEC April 2016. Please

note that the National Difference document incorporates all ofthe U.S. national differences forUL

61800-5-2.

The requirements are substantial ly in accordance with Proposal(s) on this subject dated November 5,

2021 and March 25, 2022.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or

transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise

without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but

not l imited to, the implied warranties of merchantabil ity or fitness for any purpose.

In no event wil l UL be liable for any special, incidental, consequential, indirect or similar damages,

including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the

inabil ity to use this Standard, even if UL or an authorized UL representative has been advised of the

possibil ity of such damage. In no event shall UL's l iabil ity for any damage ever exceed the price paid for

this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold UL

harmless from and against any loss, expense, l iabil ity, damage, claim, or judgment (including reasonable

attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic

Standard on the purchaser's computer system.
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Preface (UL)

This UL Standard is based on IEC Publication 61 800-5-2, second edition (published April 201 6),

Adjustable Speed Electrical Power Drive Systems – Part 5-2: Safety Requirements – Functional. IEC

publication 61 800-5-2 is copyrighted by the IEC.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be

reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.

All requests pertaining to the Adjustable Speed Electrical Power Drive Systems – Part 5-2: Safety

Requirements – Functional, UL 61 800-5-2 Standard should be submitted to UL.

Note – Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains the

responsibil ity of the users of the Standard to judge its suitabil ity for their particular purpose.
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 61 800-5-
2, Adjustable Speed Electrical Power Drive Systems – Part 5-2: Safety Requirements – Functional,
copyright 201 6, are indicated by notations (differences) and are presented in bold text.

There are five types of National Differences as noted below. The difference type is noted on the first l ine of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR – These are National Differences based on the national regulatory requirements.

D1 – These are National Differences which are based on basic safety principles and requirements,
el imination of which would compromise safety for consumers and users of products.

D2 – These are National Differences from IEC requirements based on existing safety practices. These
requirements reflect national safety practices, where empirical substantiation (for the IEC or national
requirement) is not available or the text has not been included in the IEC standard.

DC – These are National Differences based on the component standards and wil l not be deleted unti l a
particular component standard is harmonized with the IEC component standard.

DE – These are National Differences based on editorial comments or corrections.

Each national difference contains a description of what the national difference entails. Typically one of the
following words is used to explain how the text of the national difference is to be applied to the base IEC
text:

Addition / Add - An addition entails adding a complete new numbered clause, subclause, table,
figure, or annex. Addition is not meant to include adding select words to the base IEC text.

Modification / Modify - A modification is an altering of the existing base IEC text such as the
addition, replacement or deletion of certain words or the replacement of an entire clause,
subclause, table, figure, or annex of the base IEC text.

Deletion /Delete - A deletion entails complete deletion of an entire numbered clause, subclause,
table, figure, or annex without any replacement text.
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MAY 3, 2022 UL 61 800-5-2 11

FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ADJUSTABLE SPEED ELECTRICAL POWER DRIVE SYSTEMS – Part 5-2: Safety requirements –

Functional

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

electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions

concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes

International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter

referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested in

the subject dealt with may participate in this preparatory work. International, governmental and non-governmental organizations

l iaising with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for

Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus of

opinion on the relevant subjects since each technical committee has representation from all interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in that

sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC cannot be held

responsible for the way in which they are used or for any misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to the

maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and the

corresponding national or regional publ ication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment services

and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by independent

certification bodies.

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

7) No liabil ity shall attach to IEC or its directors, employees, servants or agents including individual experts and members of its

technical committees and IEC National Committees for any personal injury, property damage or other damage of any nature

whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, use of, or

reliance upon, this IEC Publication or any other IEC Publications.

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

correct application of this publication.

9) Attention is drawn to the possibil ity that some of the elements of this IEC Publication may be the subject of patent rights. IEC shall

not be held responsible for identifying any or all such patent rights.

International Standard IEC 61 800-5-2 has been prepared by subcommittee 22G: Adjustable speed electric

drive systems incorporating semiconductor power converters, of IEC technical committee 22: Power

electronic systems and equipment.

This second edition cancels and replaces the first edition published in 2007. This edition constitutes a

technical revision.

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

a) rational added in the scope why low demand mode is not covered by this standard

b) definition added for: “category” and “safety function”

c) “Other sub-functions” sorted into “Monitoring sub-functions” and “Output functions”
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1 2 UL 61 800-5-2 MAY 3, 2022

d) deleted “proof test” throughout the document because for PDS(SR) a proof test is not applicable

e) replaced the term “safety function” by “safety sub-function” throughout the document

f) Updated references to IEC 61 508 series Ed.201 0

g) Added the principle rules of ISO 1 3849-1 and reference to tables of ISO 1 3849-2

h) 6.1 .6 Text replaced by Table 2

i) 6.1 .7 Integrated circuits with on-chip redundancy matched to changed requirement in IEC 61 508-2:

201 0, Annex E

j) 6.2.8 Design requirements for thermal immunity of a PDS(SR)

k) 6.2.9 Design requirements for mechanical immunity of a PDS(SR)

l) 6.1 .6 SIL for multiple safety sub-functions within one PDS(SR)

m) 6.1 .7 Integrated circuits with on-chip redundancy

n) 6.2.1 Basic and well-tried safety principles

o) 6.2.2.1 .4 Diagnostic test interval when the hardware fault tolerance is greater than zero

p) 6.2.5.2.7 PDS(SR) parameterization

q) 9 Test requirements

r) 9.3 Electromagnetic (EM) immunity testing

s) 9.4 Thermal immunity testing

t) 9.5 Mechanical immunity testing

u) Annex A Sequential task table

v) Annex D, D.3.1 6, Motion and position feedback sensors updated

w) Annex E Electromagnetic immunity (EM) requirement for PDS(SR)

x) Annex F Estimation of PFDavg value for low demand with given PFH value

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

FDIS Report on voting

22G/332/FDIS 22G/335/RVD

Full information on the voting for the approval of this standard can be found in the report on voting

indicated in the above table.
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MAY 3, 2022 UL 61 800-5-2 1 3

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

A list of al l parts of the IEC 61 800 series, published under the general title Adjustable speed electric drive

systems, can be found on the IEC website.

The committee has decided that the contents of this publication wil l remain unchanged unti l the stabil ity

date indicated on the IEC website under "http://webstore.iec.ch" in the data related to the specific

publication. At this date, the publication wil l be

• reconfirmed,

• withdrawn,

• replaced by a revised edition, or

• amended.

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.
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INTRODUCTION

As a result of automation, demand for increased production and reduced operator physical effort, control
systems of machinery and plant items play an increasing role in the achievement of overall safety. These
control systems increasingly employ complex electrical/ electronic/programmable electronic devices and
systems.

Prominent amongst these devices and systems are adjustable speed electrical power drive systems
(PDS) that are suitable for use in safety-related applications (PDS(SR)).

Examples of industrial applications are:

• machine tools, robots, production test equipment, test benches;

• papermaking machines, textile production machines, calendars in the rubber industry;

• process lines in plastics, chemicals or metal production, rol l ing-mil ls;

• cement crushing machines, cement kilns, mixers, centrifuges, extrusion machines;

• dri l l ing machines;

• conveyors, materials handling machines, hoisting equipment (cranes, gantries, etc.);

• pumps, fans, etc.

This standard can also be used as a reference for developers using PDS(SR) for other applications.

Users of this standard should be aware that some type C standards for machinery currently refer to
ISO 1 3849-1 for safety-related control systems. In this case, PDS(SR) manufacturers may be requested to
provide further information (e.g. category and performance level PL) to facil itate the integration of a
PDS(SR) into the safety-related control systems of such machinery.

NOTE ”Type C standards” are defined in ISO 1 21 00 as machine safety standards dealing with detailed safety requirements for a
particular machine or group of machines.

There are many situations where control systems that incorporate a PDS(SR) are employed, for example
as part of safety measures that have been provided to achieve risk reduction. A typical case is guard
interlocking in order to exclude personnel from hazards where access to the dangerous area is only
possible when rotating parts have stopped. This part of IEC 61 800 gives a methodology to identify the
contribution made by a PDS(SR) to identified safety sub-functions and to enable the appropriate design of
the PDS(SR) and verification that it meets the required performance.

Measures are given to co-ordinate the safety performance of the PDS(SR) with the intended risk reduction
taking into account the probabil ities and consequences of its random and systematic faults.
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ADJUSTABLE SPEED ELECTRICAL POWER DRIVE SYSTEMS – Part

5-2: Safety requirements – Functional

1 Scope

This part of IEC 61 800, which is a product standard, specifies requirements and makes recommendations

for the design and development, integration and validation of safety related power drive systems

(PDS(SR)) in terms of their functional safety considerations. I t applies to adjustable speed electrical power

drive systems covered by the other parts of the IEC 61 800 series of standards as referred in IEC 61 800-2.

NOTE 1 The term “integration” refers to the PDS(SR) i tself, not to its incorporation into the safety-related application.

NOTE 2 Other parts of IEC 61 800 cover rating specifications, EMC, electrical safety, etc.

This International Standard is applicable where functional safety of a PDS(SR) is claimed and the

PDS(SR) is operating mainly in the high demand or continuous mode (see 3.1 5)

While low demand mode operation is possible for a PDS(SR), this standard concentrates on high demand

and continuous mode. Safety sub-functions implemented for high demand or continuous mode can also

be used in low demand mode. Requirements for low demand mode are given in IEC 61 508 series. Some

guidance for the estimation of average probabil ity of dangerous failure on demand (PFDavg) value is

provided in Annex F.

This part of IEC 61 800 sets out safety-related considerations of PDS(SR)s in terms of the framework of

IEC 61 508, and introduces requirements for PDS(SR)s as subsystems of a safety-related system. I t is

intended to facil itate the realisation of the electrical/ electronic/ programmable electronic (E/E/PE) parts of

a PDS(SR) in relation to the safety performance of safety sub-function(s) of a PDS.

Manufacturers and suppliers of PDS(SR)s by using the normative requirements of this part of IEC 61 800

wil l indicate to users (system integrator, original equipment manufacturer) the safety performance for their

equipment. This wil l facil itate the incorporation of a PDS(SR) into a safety-related control system using the

principles of IEC 61 508, and possibly its specific sector implementations (for example IEC 61 511 ,

IEC 61 51 3, IEC 62061 or ISO 1 3849).

By applying the requirements from this part of the IEC 61 800 series, the corresponding requirements of

IEC 61 508 that are necessary for a PDS(SR) are fulfi l led.

This part of IEC 61 800 does not specify requirements for:

• the hazard and risk analysis of a particular application;

• the identification of safety sub-functions for that application;

• the initial al location of SILs to those safety sub-functions;

• the driven equipment except for interface arrangements;

• secondary hazards (for example from failure in a production or manufacturing process);

• the electrical, thermal and energy safety considerations, which are covered in +IEC 61 800-5-1 ;
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• the PDS(SR) manufacturing process;

• the validity of signals and commands to the PDS(SR).

• security aspects (e.g. cyber security or PDS(SR) security of access)

NOTE 3 The functional safety requirements of a PDS(SR) are dependent on the application, and can be considered as a part of the

overall risk assessment of the installation. Where the supplier of the PDS(SR) is not responsible for the driven equipment, the

installation designer is responsible for the risk assessment, and for specifying the functional and safety integrity requirements of the

PDS(SR).

This part of IEC 61 800 only applies to PDS(SR)s implementing safety sub-functions with a SIL not greater

than SIL 3.

Figure 1 shows the installation and the functional parts of a PDS(SR) that are considered in this part of

IEC 61 800 and shows a logical representation of a PDS(SR) rather than its physical description.

.

.

Figure 1

Installation and functional parts of a PDS(SR)
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