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INTERNATIONAL ELECTROTECHNICAL COMMISSION
____________

PROCESS ANALYSIS TECHNOLOGY SYSTEMS AS PART OF SAFETY
INSTRUMENTED SYSTEMS
FOREWORD
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 nongovernmental organizations liaising 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 publication 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 liability 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 possibility 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.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".
IEC TR 63176, which is a Technical Report, has been prepared by subcommittee 65B:
Measurement and control devices, of IEC technical committee 65: Industrial-process
measurement, control and automation.
The text of this technical report is based on the following documents:
Enquiry draft

Report on voting

65B/1111/DTR

65B/1131/RVDTR

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be
•

reconfirmed,

•

withdrawn,

•

replaced by a revised edition, or

•

amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION
This Technical Report is designed as a recommendation to aid users of process analyzer
technology that measures installations as part of safety instrumented systems and should be
treated exclusively as a recommendation. Formulations of a binding character encountered in
the recommendation are due to the safety-related content. However, the advisory character of
this document is maintained as a whole. Process analyzer technology measuring equipment is
used, for example, in the process industry as sensor components of safety instrumented
systems. In many cases, they represent the only or most efficient method for monitoring a
process variable, which, for its part, enables a reliable evaluation of designated use of the
system to be protected. Owing to the direct material interaction with the process medium,
process analyzer technology measuring equipment is in general more susceptible to failure
and requires more maintenance than the sensors widely used for pressure, temperature,
filling level and flow measurement. A consequence of this interaction is the inability to avoid
systematic failure completely. This problem is usually countered by checking the measuring
equipment at short, regular intervals.
The variety of process analytical measurement variables and methods and, consequently, the
comparatively limited number of process analyzer technology measuring devices used in each
case for a single, precisely limited, application makes a quantitative evaluation of functional
safety in accordance with IEC 61511 difficult in most cases. Beside the often-inadequate
specifications of manufacturers for evaluating components as safety instrumented systems,
there are an insufficient number of comparable applications. However, several hundred safety
instrumented systems have been successfully realized in the last 30 years among the process
analyser community using process analyzer technology measuring equipment.
Measures are proposed in areas where normative requirements cannot be fulfilled, or only
inadequately. These measures lead to an equivalent level of safety when applied carefully.
Requirements concerning functional safety of electrical and electronic systems are described
in IEC 61508, specified for “Safety instrumented systems for the process industry sector” in
the sector standard IEC 61511. The aim of this document is to describe a procedure for the
use of process analyzer technology measuring devices as part of safety instrumented systems
in a guideline.
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PROCESS ANALYSIS TECHNOLOGY SYSTEMS AS PART OF SAFETY
INSTRUMENTED SYSTEMS

1

Scope

This document encompasses recommendations for planning, installation and operation (incl.
maintenance) of process analyzer technology measuring equipment in process industry safety
instrumented systems. It covers all necessary steps for the qualification of safety equipment
and supplements the safety management of safety instrumented system equipment through
the addition of special requirements for process analyzer technology equipment. This
document does not encompass the entire safety management of safety instrumented system
equipment.
The term “qualification” used in this recommendation refers exclusively to the testing of the
suitability of the process analyzer technology system for use in a safety instrumented system
device. It is different from the term "qualification" used in the pharmaceutical environment.

2

Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.
IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems
IEC 61508-6:2010, Functional safety of electrical/electronic/programmable electronic safetyrelated systems – Part 6: Guidelines on the application of IEC 61508-2 and IEC 61508-3
IEC 61511 (all parts), Functional safety – Safety instrumented systems for the process
industry sector
IEC 61511-1:2016, Functional safety – Safety instrumented systems for the process industry
sector – Part 1: Framework, definitions, system, hardware and application programming
requirements
IEC 61326-3-1:2017, Electrical equipment for measurement, control and laboratory use –
EMC requirements – Part 3-1: Immunity requirements for safety-related systems and for
equipment intended to perform safety-related functions (functional safety) – General industrial
applications
IEC 61326-3-2:2017, Electrical equipment for measurement, control and laboratory use –
EMC requirements – Part 3-2: Immunity requirements for safety-related systems and for
equipment intended to perform safety-related functions (functional safety) – Industrial
applications with specified electromagnetic environment

3
3.1

Terms, definitions and abbreviated terms
Terms and definitions

For the purposes of this document, the following terms and definitions apply.

