Industrial process contro!
systems — Guidelinesaor
process control systems

Part 1: Specifications

[
bSlo ..making excellence a habit’


https://www.stdhive.com/standards/bs-pd-iects-62603-12014-pdf/

PD IEC/TS 62603-1:2014

PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of IEC/TS 62603-1:2014.
The UK participation in its preparation was entrusted by Technical Com-

mittee GEL/65, Measurement and control, to Subcommittee GEL/65/2,
Elements of systems.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions of
a contract. Users are responsible for its correct application.

© The British Standards Institution 2014.
Published by BSI Standards Limited 2014

ISBN 978 0 580 85539 9
ICS 25.040.40

Compliance with a British Standard cannot confer immunity from
legal obligations.

This Published Document was published uad<r the authority of the
Standards Policy and Strategy Camrittee on 30 June 2014.

Amendments/corrigenda izsucsince publication

Date Text amrecte d



https://www.stdhive.com/standards/bs-pd-iects-62603-12014-pdf/

PD IEC/TS 62603-1:2014

IEC TS 62603-1

Edition 1.0 2014-05

TECHNICAL
SPECIFICATION

colour
inside

Industrial process control systems — Guideline foi evoluating process control
systems —
Part 1: Specifications

NTEZNATIONAL
ELZCTROTECHNICAL

COMMISSION PRICE CODE X E

ICS 25.040.40 ISBN 978-2-8322-1623-1

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/bs-pd-iects-62603-12014-pdf/

PD IEC/TS 62603-1:2014

-2- IEC TS 62603-1:2014 © IEC 2014

CONTENTS
FOREWORD ...ttt ettt et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e anns 6
INTRODUGCTION ..ottt e e e e e et et e e e e et e ea e e et e e e e e an e e en e eneees 8
1 S ToTo] o 1Y PPN 9
2 NOIMALIVE FEFEIENCES ...t 12
3  Symbols and abbreviated terms ... ... 15
4  Technical specifications of @ PCS .. . 16
4.1 SyStEM ArChitECIUIE .. oviiei e 16
411 LY o= = | P 19
4.1.2 Technology and scope of the PCS ... 20
4.1.3 BasiC arChiteCture .. ... 20
4.1.4 Total number Of 1/OS ... 21
4.1.5 NUMDBET Of QS ovn i e 21
4.1.6 Number of CONtrol [00PS . .uieeie e e e 22
4.1.7 Reference standards and marking ...........cooooiiiiiiiiiininnll TR T 22
4.2 Installation environment ... . O 22
4.21 LY o= = | N S b AP 22
4.2.2 Climatic conditions ..o e 22
4.2.3 POWET SUPPIY e 24
4.2.4 EMC requUIr€mMeNnts .....couiiiiie e e e 26
4.2.5 Mechanical vibrations ... 38
4.2.6 Corrosive and erosive inflUENCES ... ool 39
4.2.7 Lightning proteCtion ... 41
4.2.8 HaZardOUS @@ ....cuiiii i e 41
4.2.9 Earth cOnNNeCtion.... ... 43
4.3 System charaCteristics ... ... 43
4.3.1 GENETAN .. e 43
4.3.2 System scalability .. 43
4.3.3 System exXpancabiity . ... 44
4.3.4 Integration €1 s Ub-SYStemMS. ..o 44
4.3.5 System cONBIicatioN Lo 44
4.3.6 Automctic documentation... .. ..o 45
4.3.7 Progiamriing languages for control ..o 45
4.3.8 PCS 10CalSAtION L. 47
4.4 Sysiem dependability ... ..o 48
4.41 LY o T=T = | P 48
4.4.2 [ 1= 011 12 48
4.4.C AVAIADIITY o 49
4.4.4 Functional redundancy Criteria..........coooiiiiii i 50
445 Maintainability ..o 51
4.4.6 Spare capacity of the System . ... 51
4.4.7 S A O Y i 52
4.5 Input/Output specifications ... ..o 54
4.5.1 GBNEIA e 54
4.5.2 Conventional Input/OUtPUL ... 54
4.5.3 Input/Output from/to Smart DeVICes ..o 55
4.5.4 Serial connection to Remote /O . ... 56
4.5.5 1o)== T o R 56


https://www.stdhive.com/standards/bs-pd-iects-62603-12014-pdf/

PD IEC/TS 62603-1:2014

IEC TS 62603-1:2014 © IEC 2014 -3-
4.5.6 Module diagNOSTIC. .. ... 56
457 INPUL Validation ... 56
4.5.8 Read-back fUNCION ... ..o 56
4.5.9 Forced OUTPUL ..o 56
4.5.10 SPECIAl INPULS .o 56
4.5.11 INtrinsically Safe [/OS ... e 56
4.5.12 Monitoring fUNCHONS ... 56
4.6 Software requUIrEMENTS . ... . 57
4.6.1 LY o= = | P 57
4.6.2 CYbEI SECUNITY ..oeiei e 57
4.6.3 Software simulator.... ... 58
4.6.4 Remote supervisory funNCtionS .........coouiiiiiiii i .59
4.6.5 On-line documentation...... ... 59
4.7 Human Machine Interface (HMI) ... 59
4.7.1 GBNEIAL e s 59
4.7.2 Control room HMI hardware — architecture......................0 b . 59
4.7.3 Control room HMI hardware — operator stations..................... SR S 60
4.7.4 Control room HMI hardware — monitors..............c.o i e 60
4.7.5 Control room HMI hardware — special displays ............ v 60
4.7.6 Control room HMI SOftWare .........couiiiiiiii i e 60
4.7.7 Requirements for Local Operator Interface ... 61
4.7.8 Alarm mManagement. ... e 61
4.7.9 Events management . ... 64
4.7.10 Historical arChiVing ... e e 65
4.7.11 Trend and statistics management ... 65
4.8 Communication requUIremMeNnts ... .0 e 66
4.8.1 GENETAL it s 66
4.8.2 Field equipment serial'cominunication ... 67
4.8.3 CoNtroller NETWOTK .o e 68
4.8.4 Control rO0OM NEIW OFK e 68
4.8.5 EXternal [N . i 68
4.8.6 ComMmMUNICA LN NEEITACES ..ot 68
4.8.7 Commun: ration with ERP system ..., 69
4.8.8 Comrnuri’cation with Manufacturing Execution System (MES) ........................ 69
4.9 ReqUIred PuiiOrmManCeS ... e et 70
4.9.1 LI o T=T = | PP 70
4.9.2 Time performances of the PCS ... ... 70
4¢3 Controller perforManCes . ... i 71
590 HMI PEIfOIMANCES ...oviiiiiiie e e 72
1.9.5 Plant Asset Management . .. ... 72
S0 LiTE CYCIE SUP PO . ettt 73
4.10.1 LY o T=T = | P 73
4.10.2 Training of the personnel ... ... 73
4.10.3 Technical support for operation ..........coooviiiiiie e 74
4.10.4 VA ANTY e 74
4.10.5 SOftWAre UPGrade ..ovuieiie e 74
4.10.6 References of the supplier......coo e 74
411 FAT SPeCITICAtioN ..o 75
4.11.1 GBNEIA s 75


https://www.stdhive.com/standards/bs-pd-iects-62603-12014-pdf/

PD IEC/TS 62603-1:2014

-4 - IEC TS 62603-1:2014 © IEC 2014

4.11.2 FAT for Hardware SUPPIY. ... 75
4.11.3 FAT for Application SOftware ..........cooiiiiiii e, 76
Annex A (informative) Table for “System Architecture” ..o, 79
Annex B (informative) Table for “Installation Environment”...............cooiiiiiiiiiiieee, 81
Annex C (informative) Table for “System characteristics” ..., 86
Annex D (informative) Table for “System dependability” ..., 88
Annex E (informative) Table for “Input/Output specification”..............coooiiiiiiiiiii, 90
Annex F (informative) Table for “Software requirements” ...........cccooiiiiiiiiii i, 93
Annex G (informative) Table for “Human Machine Interface (HMI)” ...........cooiiiiiinns 95
Annex H (informative) Table for “Communication requirements”.............ccooiiiiii s, 29
Annex | (informative) Table for “Required performances” ...........cooiiiiiiiiiiiiieeeeeee ‘02
Annex J (informative) Table for “Life Cycle Support” ......cccoeeiiiiiiiiieeees 104
Annex K (informative) Table for “FAT specifications”.........coooiiiiiiii b, 106
Figure 1 — Procedure for specifying and testinga PCS ......................... DU, Y R 10
Figure 2 — The process of PCS evaluation ...............cooooeviiin 0 N, 11
Figure 3 — Content of the PCS technical specifications ..............c..co it 17
Figure 4 — Example of a layout drawing .........cc.ccooviiiinniine. e 21
Figure 5 — The dependability CONCEPT ....oviiiii e e 48
Figure 6 — Architectures of BPCS and ESD................... ... A 53
Figure 7 — Communication networks in @ PCS... ... oo 67
Figure 8 — FAT levels of depth ... e e 77
Table 1 — Summary table for proposal eva UalON .. ... 18
Table 2 — Example of proposal global'vite calculation ..., 19
Table 3 — Climatic condition paraniete '=.und severities for classes of location...................... 23
Table 4 — Base immMuUNIity r@QUIMEI ENLS .t e e e eenes 27
Table 5 — Immunity requiresne its 1or industrial applications ..............coooiiii 28
Table B — ED ClassSed ..o o i e 29
Table 7 — Test Vel TUT B e et e e e 29
Table 8 — Test levels 20 RF fields ... 30
Table 9 — Tes! le :els for Electrical Fast Transient/Burst...........ccoooiiiiiiiiiii e 31
Table 10 — Tasu'evels for surge proteCtion .........c.oiiiiiiiiii 33
Table 1 — Test levels for RF induced disturbances ..., 34
Taule 12 - Test levels for power frequency magnetic fields...........cocoooiiiiiii i, 35
Tchle 13 = Test levels for pulse magnetic field ... 36
12ble 14 — Test levels for damped oscillatory magnetic field ..o 36
Table 15 — Test levels for voltage diPsS ... v 37
Table 16 — Test levels for short interruptions ..o 37
Table 17 — Table for emission lIMits ... ... e 38
Table 18 — Concentration of gas and vapour contaminants (in cm3/m3) ................................ 40
Table 19 — Aerosol CoNtamiNaNts . ... e 40

Table 20 — PFD and PFH related t0 SIL ... 54


https://www.stdhive.com/standards/bs-pd-iects-62603-12014-pdf/

PD IEC/TS 62603-1:2014
IEC TS 62603-1:2014 © IEC 2014

—5-—

Table 21 — Time resolution and discrimination capacity...........ccooviiiiiiiiii e,

Table 22 — Example of FAT Specification


https://www.stdhive.com/standards/bs-pd-iects-62603-12014-pdf/

PD IEC/TS 62603-1:2014
-6- IEC TS 62603-1:2014 © IEC 2014

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL PROCESS CONTROL SYSTEMS -
GUIDELINE FOR EVALUATING PROCESS CONTROL SYSTEMS -

Part 1: Specifications

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization c>mp. sing
all national electrotechnical committees (IEC National Committees). The object of IEC.is.to -omote
international co-operation on all questions concerning standardization in the electrical and elec*ronic fie as. To
this end and in addition to other activities, IEC publishes International Standards, Technical <»ecnications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred > as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Cc mmittee interested
in the subject dealt with may participate in this preparatory work. International, gu.~rrmental and non-
governmental organizations liaising with the IEC also participate in this preparation. \=C coi aborates closely
with the International Organization for Standardization (ISO) in accordance witi. coni.’'tion, determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nec-ly a; possible, an international
consensus of opinion on the relevant subjects since each technical committec nas representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internatior~! u.=» and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ersure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wsy in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natiorai Corn mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their naticnal and regional publications. Any divergence
between any IEC Publication and the corresponding nationa: or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of ©aniarmivy. Independent certification bodies provide conformity
assessment services and, in some areas, acce.s ¢ |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certific=*ioi, Y dies.

6) All users should ensure that they have the 'ate! t edition of this publication.

7) No liability shall attach to IEC or its dirc~tors, employees, servants or agents including individual experts and
members of its technical committees ind IEC National Committees for any personal injury, property damage or
other damage of any nature :»hatsc~ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the p:olication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the N>rmative references cited in this publication. Use of the referenced publications is
indispensable for the'cor >ct application of this publication.

9) Attention is drawn to « < possibility that some of the elements of this IEC Publication may be the subject of
patent rights. !Z7 shall nct be held responsible for identifying any or all such patent rights.

The main “*asi. of IEC technical committees is to prepare International Standards. In
exceptional ci:cumstances, a technical committee may propose the publication of a technical
specifice tion when

ti.=2 rer,uired support cannot be obtained for the publication of an International Standard,
daspite repeated efforts, or

* = the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 62603-1, which is a technical specification, has been prepared by subcommittee 65B:
Measurement and control devices, of IEC technical committee 65: Industrial-process
measurement, control and automation.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
65B/875/DTS 65B/905/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.

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

A list of all parts in the IEC 62603 series, published under the general title Industrial proc=ss
control systems — Guideline for evaluating process control systems, can be found on thc IET
website.

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

e transformed into an International standard,

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued.at © later date.

IMPORTANT - The ‘colour inside’' loco 2. *he cover page of this publication indicates
that it contains colours which cre considered to be useful for the correct
understanding of its contents. U:zrs should therefore print this document using a
colour printer.
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INTRODUCTION

This International Technical Specification defines a procedure for verifying if a given Process
Control System (PCS) satisfies the technical requirements specified by the end-user or by an
engineering company for a specific application. The basic concept of this document is that
“you can test what you have specified”. A testing procedure is meaningless if it does not
include a procedure for specifying the technical requirements to be tested.

This Technical Specification was developed in the framework of the existing standards that
define the general concepts of PCS design and testing, that is:

IEC 61069 Industrial process measurement and control — Evaluation of system prcoe.‘ties
for the purpose of system assessment — Parts 1,2,3,4,5,6,7,8

IEC 62381 Automation systems in the process industry — Factory acceptanc > tect (-AT),
site acceptance test (SAT), and site integration test (SIT)

The group of standards 61069 defines the general methodology, definitinns, 2d procedures
for assessing the functional characteristics of a PCS (Part 1 and 2) in *ern.z of 'unctionalities
(Part 3), performances (Part 4), dependability (Part 5), operability ‘Pai" ), safety (Part 7),
and non-task-related properties (Part 8). IEC 62381 gives addition. de:ails about the general
procedures for testing a PCS in factory, on site, and after the gusecral integration of the
complete system.

The IEC 62603 fully complies with these standards end jives a detailed guidance for
specifying a PCS and for testing the specified fuactions. {EC 61069 and 62381 create a
framework that is valid for any PCS as a system, whi'e ¢2603, inside this framework, gives
the users guidance for specifying the PCS he neecis for carrying out the required functions.
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Part 1: Specifications

1 Scope

This International Technical Specification describes methods and provides guidance for the
evaluation of Process Control Systems (PCS) during the phase of selection between different
proposals.

The methods of evaluation proposed in this technical specification are intended for use mainly
by users, engineering companies, or independent test laboratories, to verify manufacturers’
proposals during the tender (as described in IEC 62603-1) or the provided Process Control
System during the FAT procedure.

The specification and test procedures specified in this technical specification apply to a large
variety of automation systems, both based on conventional technology (e.g. 4 mA to 20 mA
field devices) and based on Intelligent Field Devices (IFD) with serial communication of any
kind. For this reason, the tests specified in this technical specification are not necessarily
sufficient for automation systems specifically designed for special duties. In such cases, user
and manufacturer should define additional tests for assessing specific functions or
performances.

The procedure for specifying the PCS technical requirements, evaluating the different offers,
and carrying out the tests on the chosen PCS differs from one company to another and from
one project to another, but some common steps exist, as Figure 1 shows. The IEC 62603
considers this process divided into two steps: definition of the PCS technical requirements (in
the scope of IEC 62603-1) and test of the chosen PCS.





