PUBLICLY
AVAILABLE
SPECIFICATION

IEC
PAS 62424

Pre-Standard First edition

2005-06

Reference number
IEC/PAS 62424:2005(E)

Documents

Document Sharing Hub

Full document details: IEC PAS 62424 2005


http://www.avadocuments.com/doc/iec-pas-62424-2005
http://www.avadocuments.com/doc/iec-pas-62424-2005

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

thus ensuring that the content reflects current technology. Informati
this publication, including its validity, is available in the IE
publications (see below) in addition to new editions, amendment$
Information on the subjects under consideration and work in
by the technical committee which has prepared this publicat{
of publications issued, is also available from the following;

. IEC Web Site (www.iec.ch)

. Catalogue of IEC publications

Documents

Document Sharing Hub

Full document details: IEC PAS 62424 2005


http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
http://www.avadocuments.com/doc/iec-pas-62424-2005
http://www.avadocuments.com/doc/iec-pas-62424-2005

PUBLICLY
AVAILABLE
SPECIFICATION

IEC
PAS 62424

Pre-Standard First edition

2005-06

and PCE-CAE t

»

© IEC 2005 — Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 2291903 00 E-mail: inmail@iec.ch  Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XE

International Electrotechnical Commission

MexayH Hasa dnekTpoTexHuyeckas Komuccus .
eXAyHapoaHas JnekTpoTte eckan Rommee For price, see current catalogue

Documents

Document Sharing Hub

Full document details: IEC PAS 62424 2005


http://www.avadocuments.com/doc/iec-pas-62424-2005
http://www.avadocuments.com/doc/iec-pas-62424-2005

-2- PAS 62424 © IEC:2005(E)

CONTENTS

FOREWORD ... .ciiiiiiiiitii ettt et e e et e ettt et e e e e e e eeta st e eeeeeessssa e aeeeeeeesssnn e eeeeeeaeeeensnnnnns 6
INTRODUGTION. ...ttt e e e e et ettt e s e e e e e eeaas s et e e e eeeesssaa e eaeeeeeessssnn s aeeeeesssennsnnnnns 7
1 S ToTo] o1 TN PSPPSR 9
2 NOIMALIVE FEFEIENCES .. .o e e e et e e e e e e e eatb e e e e eeeees 9
3 Terms and defiNitiONS ........uuei e 10
4 Y o] o] =Y = ] o 1 TR 11
5 (070 01 (o] 2 01 VPP

6 Representation of PCE requests in P&ID
6.1 PCE request and PCE loop
6.2 Objectives and prinCiples .........coooiiiiiiiiiiiiiii e AN N\ N
6.3
7

7.1
7.2
7.3
7.4
8

A.2 Definition of terms
A.3 Definition af ele

A.3.1

A3.2

A3.3

A34

A3.5

A3.6

A.4  Definition of Types

A4

A.4.2 ComplexType AttHbULETYPE ..coue e 40
A.4.3 Element AttributeType/DefaultValue ... 41
A.4.4 Element AttributeType/refSemantiC...........ooooiiiiii e 41
A.4.5 Element AttributeType/Constraint...........oooi i e 42
A.4.6 Element AttributeType/QUantity........coouiiiiiiiiii e 42
A.4.7 Element AttributeType/Attribute ... 43
S T €1 o WY o T == Vo [ 44
ABT GENEIAL . 44

Documents

Document Sharing Hub

Full document details: IEC PAS 62424 2005


http://www.avadocuments.com/doc/iec-pas-62424-2005
http://www.avadocuments.com/doc/iec-pas-62424-2005

PAS 62424 © IEC:2005(E) -3-

A.5.2 Element Header/DeSCription.........oo.u i 45
A.5.3 Element HEader/VErSION ..........i it 45
A.5.4 Element Header/REVISION ... ...... it eeeenes 46
A.5.5 Element Header/Revision/RevisionDate.............ccccciiiiii 46
A.5.6 Element Header/Revision/OIdVersion ... 46
A.5.7 Element Header/Revision/NeWVersion..........ccccoiiiiiiiiiiiiiiieeeee 47
A.5.8 Element Header/Revision/AuthorName ...........cccccii 47
A.5.9 Element Header/Revision/CommeENt ... 47
A.5.10 Element Header/Copyright ........coooiiiiiii e 47

A.5.11 Element Header/Additionallnformation

A.7 ComplexT
A.7.1 General

A.9 ComplexType InterfaceFamilyTYPe .....ccoouuiiiiiiii e e 57
ALOLT BENEIAL .. et a e e 57
A.9.2 Element InterfaceFamilyType/InterfaceClass ... 58
A.10 ComplexType InterfaceRequiremMentTyPe .......coooiiiuiiiii i 59
ALT0.T GENEIAI ... 59
A.10.2 Element InterfaceRequirementType/AdditionalAttribute ... 60
A.10.3 Element InterfaceRequirementType/AttributeValue.............cooiiii i 60
A 1T CompPleXTYPE MapPPiNg Ty P e i eieeeeiiiiie ettt e e ettt e e e e e e e e et e e e e e e eeeasttnaaeeaeeeeennes 61
AT GENEIAL . 61
A.11.2 Element MappingType/AttributeNameMapping .......ccooeoiiiiiiiiiiee e 61
Documents

Document Sharing Hub

Full document details: IEC PAS 62424 2005


http://www.avadocuments.com/doc/iec-pas-62424-2005
http://www.avadocuments.com/doc/iec-pas-62424-2005

—4— PAS 62424 © IEC:2005(E)

A.11.3 Element MappingType/InterfaceNameMapping .........ccoouiiiriiiiiiiii e 62
A12 ComplexType RoleClassLibType .o 62
ALT2.1 GENEIAI ... 62
A.12.2 Element RoleClassLibType/ROIECIASS .......ccoviiiiiiiiiie e 63
A.13 CompleXType ROIECIASSTYPE ...uuiiieiiieiiiii ettt e e ettt e e e e e e e e eettea e e eeeeeeene 64
A3 GENEIAL . 64
A.13.2 Element RoleClassType/AtIIDULE...........uiiiiii e 65
A.13.3 Element RoleClassType/AttributeValue..........ccooooeeiiiiiiii e 65
A.13.4 Element RoleClassType/Externallnterface ............cooviviiiiiiiiii i 66

A.13.5 Element RoleClassType/PredefinedRealisation

A.14 ComplexType RoleFamilyType ...,
AT4.1 General oo e\
A.14.2 Element RoleFamilyType/RoleCIlass ..........coooeiiiiiiiiiiiiiiein )OS N\
A.15 ComplexType SystemHierarchyElementType
A15.1 General ... NG

A.18.1 General.
A.18.2 Element Syste

A.18.8 Element SystemUnitClassType/InternalElement/RoleRequirements/

AdditioNalAIDULEVAIUE ... 83
A.18.9 Element SystemUnitClassType/InternalElement/RoleRequirements/

AdditionalExternallnterface ... 84
A.18.10 Element SystemUnitClassType/InternalElement/PredefinedRealisation.................... 84
A.18.11 Element SystemUnitClassType/InternalElement/MappingObject.............c.cooeviiiinnnnn. 86
A.18.12 Element SystemUnitClassType/SupportedRoleClass.............ceeiiieiiiiiiiiiiiiieeeeeeiiinnnn, 86
A.18.13 Element SystemUnitClassType/SupportedRoleClass/MappingObject ....................... 87
A.18.14 Element SystemUnitClassType/InternalLink ............ccoooviiiiiiiiiiiiiiieicee e, 87
A.19 ComplexType SystemUnitFamilyType.......oii i 87

Documents

Document Sharing Hub

Full document details: IEC PAS 62424 2005


http://www.avadocuments.com/doc/iec-pas-62424-2005
http://www.avadocuments.com/doc/iec-pas-62424-2005

PAS 62424 © IEC:2005(E) -5-

ALTOUT GENEIAI ...t e e e ae e 87
A.19.2 Element SystemUnitFamilyType/SystemUnitClass...........coouuiiiiiiiiiiiiiiii e 89
A.20 ComplexType SystemUnitiNStanCeTyPe......ccooiiiiiiiiii e 90
AL20.1 GENEIAL . 90
A.20.2 Element SystemUnitinstanceType/SingletonClassDescription ............cccoovieeiiiiiiiiiiiieeneenes 91
A.21 SImpleType ChanGEMOUE........ui i e ettt e e e e e e e e eaata s e e e eeaeeenne 92
A21.1 GENEIAL .o 92
A.22 SIimpleType ProPertYSING ....ceiiii e e e e e e e e e e e 93
A22.1 GENEIAL .o 93
A.23 SimpleType referenCe ...

A23.1 GENEIAL ..o ey

Annex B (informative) Examples for PCE requests

Annex C (normative) CAEX Model.........ccooiiiiiiiiiiiiiiiiiiiieeeeeeey

C.1  Full XML schema of the CAEX model .........ccccccoiiiiiiinnnnn,

Bibliography ... Y

Documents

Document Sharing Hub

Full document details: IEC PAS 62424 2005


http://www.avadocuments.com/doc/iec-pas-62424-2005
http://www.avadocuments.com/doc/iec-pas-62424-2005

-6-— PAS 62424 © IEC:2005(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

REPRESENTATION OF PROCESS CONTROL ENGINEERING REQUESTS
IN P&l DIAGRAMS AND DATA EXCHANGE BETWEEN P&ID TOOLS
AND PCE-CAE TOOLS

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 Specn‘rc
Publicly Available Specmcatlons (PAS) and Gurdes (hereafter referred to as “IEC Publlc

2) The formal decisions or agreements of IEC on technical matters express, 8 an international
consensus of opinion on the relevant subjects since each technical co sentation ffom all interested
IEC National Committees.

3) IEC Publications have the form of recommendations for intepiationa 8 actépted by IEC National
Committees in that sense. While all reasonable efforts are 3 g technical content of IEC

4) In order to promote international unifor i itte rtake to apply IEC Publications

5) IEC provides no marking procedure to indicafe i al and canpot be rendered responsible for any equipment
declared to be in conformity with an IEC Publi¢ati
6) All users should ensure that the hetates edthis publication.

7) No liability shall attach fo | $ di employees\Nservants or agents including individual experts and

damage of any nature whatsoe ct onNjndirect, or for costs (including legal fees) and expenses arising
out of the publicat ublication or any other IEC Publications.
8) Attention is draw ¢ Bs cited in this publication. Use of the referenced publications is

indispensable for the

9) Attention is drawn Ao the pos e of the elements of this IEC Publication may be the subject of patent
rights. IEC shall no e for identifying any or all such patent rights

A PAS is ate ot fulfilling the requirements for a standard, but made available

to the pu

IEC-PAS 624 & en processed by IEC technical committee 65: Industrial-process

The text of this PAS is based on the This PAS was approved for publication
following document: by the P-members of the committee
concerned as indicated in the
following document

Draft PAS Report on voting
65/356/NP 65/361/RVN

Following publication of this PAS, which is a pre-standard publication, the technical committee or
subcommittee concerned will transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of three years starting from

2005-06. The validity may be extended for a single three-year period, following which it shall be
revised to become another type of normative document or shall be withdrawn.
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INTRODUCTION

Efficient process engineering requires highly sophisticated tools for the different needs of the
departments involved. These engineering tools are normally specialised in process design (PD),
in process control engineering (PCE), etc. Therefore, working interoperability is essential to
optimise the engineering process in total. Thus, the definition of a harmonised interface and data
management is a core task to ensure a smooth workflow throughout the whole project and to
guarantee data consistency in the different tools.

This document defines procedures and specifications for the exchange of PCE relevant data
provided by the P&ID module. The requirements for a change management procedure are
described. A generally accepted technology for machine information exchange, the Extensible
Markup Language (XML) is employed. Hereby, a common basis is given for information
integration.

However, a definition is still necessary for uniform semantics. omputer Aided

isthe key for a
in P&l diagrams,

vat are working on them. Hereby, the
information. In a wider approach, the

temporary data s‘al tho ing the information in a file), the information will be lost

after processing the d
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P&ID

3D-Model

proprietary P&ID - Database

odification >

ddition \/
P&ID export/import application \-q\nst ]

Further
applications

XML-Files

>
@& sess designer

Further
applications

AEES
on

XML-Files

Process control engineer

N&{proﬂ application p -
addition

modifications

Figure 1 — Information flow of P&ID and PCE tools

PCE - System
(loops, tags, process data)
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REPRESENTATION OF PROCESS CONTROL ENGINEERING REQUESTS
IN P& DIAGRAMS AND DATA EXCHANGE BETWEEN P&ID TOOLS
AND PCE-CAE TOOLS

1 Scope

This specification describes how process control engineering requests are represented in a P&l
diagram.

It also defines the exchange of process control engineering request relevant data between a
process control engineering tool and a P&l tool by means of a data transferlanguage (called
CAEX). These provisions apply to the export/import applications of such tools

a N

The representation of the PCE functionality in P&l diagrams is defing

buildings

IEC 61346-1 (all
Structuring principle

ISO 14617 (all'parts), Graphical symbols for diagrams
EN 13480-1, Metallic industrial piping — Part 1: General

EN 1594, Gas supply systems — Pipelines for maximum operating pressure over 16 bar —
Functional requirements

EN 982, Safety of machinery — Safety requirements for fluid power systems and their components
— Hydraulics

Extensible Markup Language (XML) 1.0 (Third Edition), W3C Recommendation 04 February 2004
(available at <http.//www.w3.0rg/TR/2004/REC-xml-20040204/>)
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3 Terms and definitions

For the purpose of this document, the following terms and definitions, as well as those given in
60050-826, apply

3.1
process control equipment
equipment, having a process control function

3.2

process control function
function to work on process variables, which is composed of basic functions of process control,
specific to units of the plant

control functions that link input and output variables across several sensors and acjua rs Far i B, a process
control functlon in the feedback path with the controlled variable as input varlable and g Ari as output

3.3

PCE request

a PCE request describes requirements for process cor
graphically represented by a bubble which collects all ip i ctional requirements

34
sensor
functional unit that senses the effeck of

NOTE Examples of sensors are:

a) Thermocouple; b) Foil strain gauge;

3.5

Actuator

functional unit th

to drive the final con

EXAMPLE
unit takes
variable d.c.
equipment.

ctuator acting directly on the final controlling element is a d.c. drive. The control
ator. The final controlling element is formed by the thyristor assembly that delivers a
ariable. The control unit and the thyristor assembly together form the final controlling

3.6
CE loop
collection of PCE requests and PCE control functions depicting their functional coherence

3.7
Bubble
symbol used to denote and identify a process function. It contains an identification

3.8

process function
function in a process
[IEC 61512-1]
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3.9

PCE control function
function in a PCE control
[IEC 61512-1]

3.10

process category
letter that designates the kind of process control request

4 Abbreviations

Table 1 shows the abbreviations used in this specification.

Table 1 — Abbreviations
CAD Computer Aided Desi <\(\
omputer Aided Design /\\ (\ >

CAE Computer Aided Engineering

CAEX Computer Aided Engineering exéaﬁe\ \
CCR Central Control Room <\\ \\ \
E&I Electrical and Instrume/rrtéti\on\ N\ \\/

ERP Enterprise Resource Félan@?g \)

GMP Good Manufactyrlog Rractbe [ >
N.A. Notapbf\cahfe\\ \ \ )

PCE Process@ntrol\E\}g'{le\é@g

PCS Procesé\Covﬁ%\Sy}te\w

P&ID Q \E@ing B\Ins\hw)ne@on Diagram
PD [\ Prodgss design~_/

AR T

SIL fetiIntegrety Level
O\ Safetinteg

XML/\ \Qden@ble Markup Language

To claim conformity 1o this specification with respect to the PCE relevant data exchange, the
requirements of Clause 7 and the following requirements shall be fulfilled.

The data exchange shall be performed by a separate or integrated import/export application
that provides for the data exchange between the related tool and CAEX.

NOTE The goal of the import/export application is to provide for a data reconciliation for the intersection of the
source and target databases. It is able to read the proprietary database of the considered tool and to reconcile the data
with the neutral CAEX database.

The export/import application shall check, report and provide the intersection data of both
databases. The neutral database shall be open for additional applications.

The data import function shall enforce a configurable checking step (for example,. rule-based)
during the import process; it shall not allow unguided automatic changes. The configurable
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checking step shall include functionality for automatic or manual acceptance of data changes,
allowing single decisions up to bulk data management.

All changes in the proprietary database and all data inconsistencies discovered shall be reported
by the import application. The generation of the report shall be configurable. The import/export
application shall assure that the intersection of the different databases holds the same information
and that additional division specific data is handled in a consistent way. Data manipulation by a
project division is an ongoing process during the whole project and beyond it. Thus, the creation,
changing and deletion of data shall be possible during the life-cycle of the plant.

CAEX databases shall be consistent. This requires a consistency check before exporting the data.
This procedure shall be followed after a successful data manipulation in a P&ID-tool or PCE-tool
in order to bring the new information into the neutral database or vice versa. Before any data
changing action is carried out, the user shall be informed and asked for_confirmation. The
consistency check shall encompass at least the following steps an ik the following
requirements.

a) Data export from source database to neutral database

1) Check P&ID and PCE database for at least

i) duplicate PCE requests or loop designations;

ii) mandatory fields being filled in;

iii) correct use of numbering system of the P
Inconsistent data shall not be exported
2) Generate PCE relevant informati
3) Check for changed information

database.
4) Renaming of PCE request shall\be rte b
5) Perform data exp@ ietary in eutral database

6) data exchange
list, missing PCE requests list, changed PCE requests list,
ests list, problems and error list.
b) Dataimg database into the target database
1) Generate~PCE’relevant information from neutral database.

2) Check for changed information by comparing the neutral database with the target
database.

3 Perform data import from the neutral into the proprietary database.
Renaming of PCE request shall be supported by the import functionality.
5 Generate reports after each data exchange.
i) error lists:

i) inconsistencies due to imported data can be detected by the target application during
the import process and are not considered within this specification.
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6 Representation of PCE requests in P&ID

6.1 PCE request and PCE loop

In a P&ID the functional design of a plant is determined. Details of technical equipment are given
only if functions are correlated with the design of specific equipment. Consequently the P&ID
describes requirements for the design of the process control equipment. Each PCE request shall
be illustrated in the P&ID with an individual identification. In order to meet the requirements of
data handling, the same identification shall not be used for different PCE requests. Functional
coherence may be depicted by collecting the individual PCE requests in a PCE loop. A PCE loop
does not have a graphical representation but is embedded into a numbering system. Depending
on the engineering strategy, a PCE loop thereby consists of at least one, but can also combine
several, PCE requests. If PCE loops are used, these shall be represented in the identification of
all PCE requests concerned. An example of this concept is given in Figure 2.(\

PCE request

| SHH —
/ TI \ AH
‘ \ XXxX.1 /

PCE request

SHH —

i XXXX.2 :::
AN
™
N

The RCE sontrol fyhction used in Figure 2 is defined in 6.3.10.

igure 2 — Organisation of PCE requests

/

6.2 Obje RS & gciples

This subclause de s how to represent the process control engineering functionality in P&ID.
Technical details of thé equipment used shall not be depicted in general. This is due to the goal to
ensure a smooth engineering workflow by separating process and instrumentation design.

Therefore, it is necessary to clarify

a) the PCE category and function;

b) the numbering system for PCE requests in P&ID;

c) the graphical representation of PCE requests in P&ID;

d) the type of functional connection between the PCE requests: the control functions;

e) the graphical representation of signals in P&ID.

Detailed information on complex control functions shall not be part of the P&ID. Therefore,

additional documentation shall be prepared to define the required functionality. A control function
shall also be individually identified and may be represented on the P&ID.
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6.3 Requirements for the identification and representation of PCE requests

6.3.1 General

Each PCE request shall be graphically represented by a bubble, which collects all information
about the functional requirements. Three data fields inside and 10 data fields outside the bubble
are defined to hold all the information about a PCE request (see Figure 3). For detailed
information, see 6.3.3-6.3.9.

ZHHH ———=——=--— >
SHH - ———————— >
AH

PU Vendor
A (113)  Safety releva
PCE category and function
Typical ident. o GMP
\ PCE Identification / .
Device information

implementation. In exceptional case
presentation of detailed realization infor
sensor element which means an instrume

every category shall be represented by |ts oQbub

Figure 4.

Figure 4 — Multi sensor element

In all cases where CE request is connected to the equipment or pipe this shall be shown by
a full line, connecting the bubble with the equipment or pipe.

6.3.2 Types of lines

Signal lines are used to illustrate the functional relationship between PCE requests. A signal line
shall be depicted as a dashed line with an arrow to indicate the information flow. The source of
the information flow shall be a bubble of a PCE control function or request or a switching action
consisting of the six fields right outside the bubble. The sink of the information flow shall be a
bubble of a PCE request or a control function.

Process connections shall be depicted by a solid line without a direction. Multisensor instruments

with only one process connection shall have an extra bubble for each category and only one
process connection.
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6.3.3 Displaying the location of the operator interface

Each PCE request is graphically represented by a bubble. This standard distinguishes the
location of the operator interface between local, the local control panel and a central control room.
The location does not reflect any realization in systems.

A local interface shall be represented by a plain bubble as shown in Figure 5. It could be a
pressure gauge, for example.

PI

XXXX

Figure 5 — Local interface

Operator action/information on a local control panel shall be rep in

Figure 6.

Figure 7.

The first character shall be selected according to the measured or manipulated variable. Table 2
shows the list of the PCE categories used.
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Table 2 — PCE categories
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Letter PCE category

Analysis

1)

1)

1)

Electrical value (detail definition by user)

Flow

Distance, length, position

Manual and manually initiated operation

1)

1)

Time-based function

Level

1)

Actuation setting (motor)

1) \

Pressure

Quantity or counter

Radiation /
Speed or frequency (

Temperature ( \\/ /
N\

N.A. (see 6.3.10K” {

ﬁ
Vibration N

Weight, mass, forcg/A

2) =N

Actuation se,tﬂng\(v\qlve)\ \

Ni<|IX|S|<|lc|d|lw|x|o|v|o|Z|Z2|r|X|«|—|ZT|®|M|mMm|O|O|w|>

NI T

e )
e used only
Yy

/\Q a PCE fu

tion.

alYimited extent. If used, the letter may have
PCE category and any number of meanings

N

cessing\functions

rocessingfunction of a PCE request.

Full document details: IEC PAS 62424 2005
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Table 3 — PCE processing function

Letter Processing function

Alarm, Message

Restriction

Control

Difference

N.A.

Ratio

N.A.

High limit, on, opened

Indication of analog values

N.A.

N.A. <
Low limit, off, closed < \
N.A.

N.A.

Local or DCS status indication ¢f binar )
signals

Ol ZIZ|IrX|le|—|T(O|MMO|O|m|>

N.A.
Integrating or counting, \

Recorded xalue /\\ XV
Binary control t|o swi hlﬁbjfu ctlon
(not safe ty lev

A \& A
N—M\\\)J
N.A )

AN

nAoO|T

%ﬂcq

CNEAN
Qoﬁ\quti?tgfbs@j@n
\Z\,\ BW function
her's function (safety relevant)

&
/%g

The unclassified letter X is intended to cover unlisted meanings

that will be used only once or used to a limited extent. If used,
e letter may have any number of meanings as a PCE

category and any number of meanings as a PCE function.

7

The letters | and R refer to the result of the preceding processing function, for example FIQI
means the indication of a flow and its quantity.

To avoid redundant information, the PCE processing functions A, H, L, O, S and Z shall only be

used outside the bubble. In this case, it is possible that the category may be depicted without a
process control function.
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The processing control functions shall be used in the sequence given in Table 4.

Table 4 — Sequence combinations

Category 1 2 3 4
See Table 3 1 F D Y C
2 B Q X

NOTE The table hierarchy should be from left to right and per column top down.

6.3.4.4 PCE processing functions for actuators

The PCE processing functions can be used for actuators in the samée\wa
examples are shown in Table 5.

Table 5 — PCE processing functions{cﬁ\xu

rs
Letter Processipg Funct N\ \

YS On/off valve . ( Q R \/

YC Control valve A >\/ / (\\ N\>

YCS Control valve with on ffﬁ«@?q] \ \ )

YZ On/off valve (safety rﬁant)

YIC Control V;Q/e contmu<\us &)hﬂgn\h\

NS On/off rhtor\ [ \\)

NC Contf\l\qy,\\ (\ >

The letters C, S,@ bourd by pa Ms in order to indicate that they describe a property
of the actuator and\rota itional processing function.

A general numhering systém (see IEC 61346) shall be used in order to identify the PCE request
unambiguously. Thjs identification shall be independent of the PCE processing function of the
PCE request and depicted in the lower part of the bubble. Preceding identification levels (for
example, site, plant, unit, area) can be omitted in the bubble if the uniqueness of the request
within the context of the P&ID is guaranteed (see Figure 8). If PCE requests are combined in a
PCE loop, their identification shall have separate levels for the loop and the request.
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NOTE In the bubble of the depicted request only the last level of the iden 'flca'
unit information can be taken from the lower left corner. Thus, the compl i
UUUU-XXXX

PU-vendor information may be
how other-project specific information.

and tag generatlon with the PCE CAE tool, requests,
O Id e |nd|cated by a typlcal number on the centre left side,

Device information can be indicated in the lower zone outside the bubble on the left side (see

Figure 10).
.

Figure 10 — Example: pH-measurement

6.3.8 Alarming, switching and indicating

The characters H and L as PCE processing functions, indicating the high or low limit, shall be
used in combination with A, O, S or Z only if an automatic action (S or Z), an operator action (A)
or an indication (O) is activated when the limits are reached. In each level (for example H, HH,
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HHH) it shall be possible to combine alarming and switching function, for example AS or AZ.
These functions shall always be indicated outside the bubble, as shown in Figure 11. Up to three
levels for high and also for low alarm/switching/indication shall be possible. If necessary the
safety integrity level (SIL) according to IEC 61511 may also be indicated in parantheses.

XXXX AL

Figure 11 — Example: Flow measurement with safety relevant high alarm
and a low alarm

The representation shall be: <processing function><alarm level>, whereas the order of the
processing function shall be O, A, S, Z.

The Z may be used to mark an alarm being part of a safety functio
alarming (A) but also a switching function (S), the corresponding limits

used for a safety function (see Figure 14).

I P R A R

XXXX XXXX XXXX

Figure 14 — A GMP relevant, a safety relevant and a quality relevant flow
measurement

These symbols shall be placed as closely as possible to the bubbles.
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6.3.10 PCE control functions

PCE control functions essentially contain the functional relationship between sensors and
actuators. These control functions are the “building stones”, the elements of the entire process-
functionality. Mostly they are technically achieved via control system configuration. In simple
configurations, for example one sensor and one actuator, where the relation is unambiguously
represented in the P&ID, the PCE control function may be omitted.

The symbol for the PCE control function is the hexagon. This hexagon (see Figure 15),
symbolises the control functionality, which has one or more sensors as inputs, and one or more
actuators as outputs. The operators’ inaccessible PCE control functions may be depicted by using
the same symbol but with a dashed h orizontal line.

Typical
Device Information w

Figure 15 — Control function

represent the relevant PCE requests (see examples). The - ingi \e direction of the
information (Sensor to U and U to actuator). As for P in i

The detailed and complg
with the U identification

Il contain Uaaa, where a is one or more of the
processing functions ¢ ' (see Table 3).

It is possible, for exa S Has a partial UZ character. In that case the U shall become
the designati shall have at least one sensor and one actuator which is safety

7 Neutral data exchange of PCE relevant P&ID information

7.1 Objectives

P&l drawings include a variety of information relevant for process control engineering purposes.
Clause 6 defines as to how basic information concerning PCE requests and their process-relevant
functionality shall be represented in a P&l drawing. The specification given concerns primarily the
graphical notation, but of course, this establishes structural and semantic fixings too. In this
clause these structural and semantic fixings shall be mapped to a semi-formal form. To do this,
the CAEX-system-description-language (see Annex A) is used. For this language, an XML-
representation is given in Annex C, which allows an open exchange of the modelled data between
the P&l drawing system and the PCE systems.
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7.2 Meaning of P&l drawing elements

P&l drawings show a plant (or a part of it) in its function as a physical framework. Some aspects
are the material flow through vessels and pipes, physical actuations (pumps, stirrers, electrical
heating), the coupling between the physical and the control world (PCE requests), and the main
dependencies between the control functions.

P&l diagrams show functional requirements (roles) and not the assembly of equipment. A shown
pump symbolises not the equipment "pump" but the requirement that at this place a "pumping
functionality" is needed. Additional attribute-requirements concerning this pumping functionality
like "flow rate", "inlet pressure" and so on can be added.

Signallnterface

C — _ SignalLine  _
ProcessConnectioninterface ProcessConnectionLine
-

ProductConnectionPoint
ProcessConnectionInterface

P&l diagrams show graphically the funci
given in Figure 16 four main classes of

a) Signal association

Symbolizing the reg
functionality of apoth
by a dashed {
influence and n

c) Product association

Symbolizes the coupling of two pieces of equipment with the possibility of material transfer
between them(pipe-pipe, pipe-vessel). The properties of this kind of association are not
subject of this document.

d) Mechanical association

Symbolizes mechanical coupling within actuation elements (drive-valve, motor-pump).The
properties of this kind of association are not the subject of this document.

7.3 PCE relevant information of P&ID tools

Besides general structural and functional information, P&ID tools handle a variety of information,
which are of direct interest to the basic process control engineering.
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a) Control relevant information

PCE requests, process connections, signal lines with all their attributes and interfaces
described in clause 6 comprises the process-relevant information needed for the process
control engineering.

b) Additional information

In many cases, the P&ID tools support additional process-relevant or technology-relevant
functional requirements concerning the process connections. Examples are maximum
pressure, pipe diameters, information concerning the medium and so on. Some of this
information can be important for the process control engineering system too. Clause 8 gives a
list of relevant additional parameters.

7.4 Formal description of PCE relevant information of P&ID tools

7.4.1 General

The PCE data model for PCE relevant information as described in s shown in Figure 17.
SignalLine 0.n -~ PlantHi?r\cQIﬁ
— \MEA 7
N _~ (
ProcessConnectionLine

0..n

0..n )..n

ProductConnectionPoint
o.n \( PCE q\{ \\&icul function ( Valve, Pipe, etc. )
|

{ N~
AN ;
0..n .n 0..n 0..n
Signallnterface /\ ocess€onnestionInterface ProcessConnectionInterface ProductConnectionInterface
N\

N\
\ \Egure 17 — Process data model
OTE PCE relevant items are shown in dark lines

The specifications ause 6 provide that

PlantHierarchyltems are defined as composite objects that may contain further Plant-
Hierarchyltems (this allows for the the creation of a hierarchical plant design).

— Each PlantHierarchyltem can contain PCE requests and/or SignalLines. Furthermore,
physical functions like valves and pipes may be presented here, if desired, including their
interfaces, but they are not within the scope of this document.

— Each PCE request contains 0...n ProcessConnectioninterfaces.

— Each PlantHierarchyltem, PCE request, Physical Function, SignalLine, ProcessConnectioninterface
and Signallnterface can have a set of attributes.

— Control functions can be handled in the same way as PCE requests but does not include
ProcessConnectioninterfaces.
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7.4.2 Using the CAEX system description language

The CAEX system description language supports an exchange of CAE data by an XML file. It is
schema-based. The semantic of the CAEX System description language allows for the exchange
of instance data (plant data), type data (class data) and complete libraries as well. It comprises a
means to support the change management process.

The schema model of the CAEX system description language is given in Annex A.

7.4.3 CAEX System description language mapping

Each PCE request is part of one and only one PlantHierarchyltem (which may of course be itself
part of one and only one higher PlantHierarchyltem).

7.4.4 Basic mappings

The PlantHierarchyltem is represented by a CAEX-SystemUnitClass.

Each PCE request, which is part of this PlantHierarchyltem, is r
role CAEX RoleObject within the SystemUnitClass.

Each PCE request possesses either a

Each defined additional switching fu
Signalinterface (source) within the PCE

request.

Each SignalLine betw
additional Link-Object,
SystemUnitClass.
Each defined alaQ
within the PCE reque

Each PCE request sha
- PCE cafegory
- Locatian

Each PCE request may have one or more of the following attributes (optional):
- PU vendor (string)
- Typical identification  (string)
- Device information (string)
- C processing function Boolean
- F processing function Boolean
- D processing function Boolean
- Y processing function Boolean
- B processing function Boolean
- Q processing function Boolean
- X processing function Boolean

- GMP relevant Boolean
- Safety relevant (string)
—  Quality relevant Boolean

Each attribute specified for a certain PCE request has to be included in the attribute list of the
corresponding CAEX-Role-Object in the given order.
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The symbol for a PCE request — bubble or hexagon — carries no additional information and is not
mapped to the CAEX-Model.

The local name of the PCE request within the PlantHierarchyltem shall correspond to the
RoleName within the SystemUnitClass.

Process connections represent associations between PCE requests and ProcessElements. They
are outside the scope of PCE and are not mapped to the CAEX model within this standard.

Each end of a process connection at a PCE request implements an additional
ProcessConnectioninterface within this PCE request.

All additional information given by the P&ID tool with respect to this process connection shall be
mapped to attributes of the corresponding ProcessConnectioninterface.

If defined, the attributes listed in Clause 8 shall be the first in the given orgé

N
PCE request /\ WlA%bute

PCE category : char
Location : string
V4
?1 .n
Inte rfm:(A Additional Attribute
]

~ o

Signallnterface arm\s{er}m‘{ IndicationInterface ProcessConnectionInterface

TN 7

SignalSink §~'\g}NSoul¥b\ Wume IndicationS ource ActuatorS ource SensorSink
AN

Figure 18 — PCE request data model

7.4.5 Advanced pping

This subclause gives information only.

7.4.5.1 Connections between elements belonging to different PlantHierarchyltems

Figure 19 gives an example in which a SignalLine couples a PCE request of PlantSection A with a
PCE request of PlantSection B. In this case, the plant sections themselves get external signal

interfaces. PlantSection B has an external SignalSource and PlantSection A an external
SignalSink.
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FPlantSection A Signalintertace FlantSection B

T e
1
S Syl \. 1
nens o5l E ,.____Ii\.(?l____.laza__nle______ ___-_U____________-____________________I

|
1 ! .
— | -
|
glomamm=l I
ot 0803 l o ‘ \_ 0w J
Uy !
—————————— > I
080 4 !
|
|

os02 J ogo1/
AL
Product Connectioninterfacs

elements.

The consuming applicatio
identify PCE loops.

7.4.6 Example@

Figure 19 is an exam{
the PCE request R ‘
the PCE request is a-plant. It contains the required attributes and the external
interfaces, w, e PNthe external interfaces of the other PCE requests or technical
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= SystemlinitClassHame B.7
& InternalElement (5

— 27 —

= loc:
10801
20802
3 0803
4 0304

5 (505

= InternalLink (&)

O irements

x| RoleRequirements FoleClazsLibtame=EC PASSE: o0 Rolelib refRoleClass=PCE request
¥ RoleRequirements FoleClazsLiblame=IEC PASSE o0 RoleLib refRoleClazs=PCE request
> RoleRequirements RoleClazzLibMame=IEC PASSE oo Rolelib refRoleClasz=PCE request
* RoleRequirements FoleClassLiblame=IEC PASSEx0 Rolelib refRoleClass=PCE request

= SystemUnitClassHame B.7
¥ InternalElement ()
InternalLink (5]

In the follov

Full document details: IEC PAS 62424 2005

030.4
050.4
004
030.4
004
0301

4 RoleRequirements
= RoleClassLibHame |EC PASZEx:0cx RoleLih
= refRoleClass PCE request
AdditionalAttribute Value ()
= refAttribute {3 value
1 PCE category H
2 Location Central
AdditionalExternalinterface (1)
= L =
(<) IEC PASSEx00x InterfacaLib
2 5L |EC PASSGxxx Interfacelib
3 CH |EC PASSE:x Interfacelib
4 0L |EC PASSE:xax Interfacelib

In00
1001
In00z
In003
In004
In00

rfaceClassLibHame = refinterfaceClass
Signalsource
SignalSource
Indicationource
IndicationSource

refPartnerinterfaceSidef = refPartnerSideB| = refPartnerinterfaceSideB
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<CAEXFile FileName="" xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalLocation="D:\CAEX-Projekt\Dke 941\CAEX_ClassModel_V_1.11.xsd">
<SystemUnitClassLib GlobalSystemUnitLibName="AnnexLib">
<SystemUnitClass SystemUnitClassName="B.7">
<InternalElement localElementName="080.1">
<RoleRequirements RoleClassLibName="IEC PASS6xxxx RoleLib" refRoleClass="PCE request">
<AdditionalAttribute LocalAttributeName="C processing function">
<DefaultValue>true</DefaultValue>
</AdditionalAttribute>
<AdditionalAttributeValue refAttribute="PCE category">
<Value>Y</Value>
</AdditionalAttributeValue>
<AdditionalAttributeValue refAttribute="Location">
<Value>Central</Value>
</AdditionalAttributeValue>
<AdditionalExternallnterface LocallnterfaceName="In000" GloballnterfaceClassLibName="IEC
PASS6xxxx InterfaceLib" reflnterfaceClass="SignalSink"/>

PASS6xxxx InterfaceLib" reflnterfaceClass="ActuatorSource"/>
</RoleRequirements>
</InternalElement>
<InternalElement localElementName="080.2">
<RoleRequirements RoleClassLibName="IEC PASS6xxxx RoleLib" refRs
<AdditionalAttribute LocalAttributeName="I processing function"%
<DefaultValue>true</DefaultValue>
</AdditionalAttribute>
<AdditionalAttribute LocalAttributeName="C processing fun
<DefaultValue>true</DefaultValue>
</AdditionalAttribute>
<AdditionalAttributeValue refAttribute="PCE cated
<Value>T</Value>
</AdditionalAttributeValue>
<AdditionalAttributeValue refA
<Value>Central</Value>
</AdditionalAttributeValue>

X ddltlo nalAttributeValue>
<AdditionalAttributeValue refAttribute="Location">
<Value>Local panel</Value>
</AdditionalAttributeValue>
<AdditionalExternalinterface LocallnterfaceName="SH" GloballnterfaceClassLibName="IEC
PASS6xxxx InterfaceLib" reflnterfaceClass="SignalSource"/>
<AdditionalExternallnterface LocallnterfaceName="SL" GloballnterfaceClassLibName="IEC
PASS6xxxx InterfaceLib" refinterfaceClass="SignalSource"/>
</RoleRequirements>
</InternalElement>
<InternalElement localElementName="080.4">
<RoleRequirements RoleClassLibName="IEC PASS6xxxx RoleLib" refRoleClass="PCE request">
<AdditionalAttribute LocalAttributeName="Y processing function">
<DefaultValue>true</DefaultValue>
</AdditionalAttribute>
<AdditionalAttributeValue refAttribute="PCE category">
<Value>U</Value>
</AdditionalAttributeValue>
<AdditionalAttributeValue refAttribute="Location">
<Value>Central</Value>
</AdditionalAttributeValue>

Documents

Document Sharing Hub

Full document details: IEC PAS 62424 2005


http://www.avadocuments.com/doc/iec-pas-62424-2005
http://www.avadocuments.com/doc/iec-pas-62424-2005

PAS 62424 © IEC:2005(E) -29 -

<AdditionalExternallnterface LocallnterfaceName="Y" GloballnterfaceClassLibName="IEC
PASS6xxxx InterfaceLib" reflnterfaceClass="SignalSource"/>
<AdditionalExternallnterface LocallnterfaceName="In000" GloballnterfaceClassLibName="IEC
PASS6xxxx InterfaceLib" reflnterfaceClass="SignalSink"/>
<AdditionalExternallnterface LocallnterfaceName="In001" GloballnterfaceClassLibName="IEC
PASS6xxxx InterfaceLib" reflnterfaceClass="SignalSink"/>
<AdditionalExternallnterface LocallnterfaceName="In002" GloballnterfaceClassLibName="IEC
PASS6xxxx InterfaceLib" reflnterfaceClass="SignalSink"/>
<AdditionalExternallnterface LocallnterfaceName="In003" GloballnterfaceClassLibName="IEC
PASS6xxxx InterfaceLib" reflnterfaceClass="SignalSink"/>
<AdditionalExternallnterface LocallnterfaceName="In004" GloballnterfaceClassLibName="IEC
PASS6xxxx InterfaceLib" reflnterfaceClass="SignalSink"/>

</RoleRequirements>

</InternalElement>
<InternalElement localElementName="080.5">

<RoleRequirements RoleClassLibName="IEC PASS6xxxx RoleLib" refRoleClass="PCE request">

<AdditionalAttributeValue refAttribute="PCE category">
<Value>H</Value>
</AdditionalAttributeValue>
<AdditionalAttributeValue refAttribute="Location">
<Value>Central</Value>

</AdditionalAttributeValue>

</RoleRequirements>
</InternalElement>

.NN000" refPartnerSideA="080.4"
igegB="080.1" refPartnerinterfaceSideB="In000"/>

<InternalLjnk localli
refPartn :@ €
</SystemUnitCias

</SystemUnitClassh
</CAEXFile>

manner shown inlable)6 via the CAEX data exchange format.

The attributes given in Table 6 describe information with respect to the special process

connections. These attributes shall be mapped to additional attributes of corresponding process
connection interfaces.
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Table 6 — P&ID attributes relevant in PCE environment

Attributes

CAEX mapping

Definition

Medium Code

AdditionalAttribute (see A.17.6)

Medium code description

AdditionalAttribute (see A.17.6)

Material balance point

AdditionalAttribute (see A.17.6)

Pressure rating

AdditionalAttribute (see A.17.6)

According to EN 982

Design temperature

AdditionalAttribute (see A.17.6)

According to EN 1594

Pipe class

AdditionalAttribute (see A.17.6)

According to EN 13480-1

Main nominal pipe size

AdditionalAttribute (see A.17.6)

Adjusted nominal pipe size

AdditionalAttribute (see A.17.6)

RN

Connection size

AdditionalAttribute (see A.17.6)

e

Heat tracing

AdditionalAttribute (see A.17.6)

>

Heat tracing type

AdditionalAttribute (see A.@

Heat tracing temperature set point

AdditionalAttribute (see/ANJ\.ﬁ)

\
ANANAN
AN

Equipment/pipe flag

AdditionalAttribute,éseebNJ

)

Equipment id

AdditionalAttribute (see A.'\7.6

>

Pipe id

AdditionalAttﬁBu\le/f%Q,/e A 7\&)\

Insulation type

/iédi\tl\&na@t\t\ribate (Jee M?YG/)/

Insulation width

The attributes given in Table 7 concer

AN

Ad}NorﬁA\ttﬂibu\te\(st

ith respect to the internal object
of the corresponding object.

Attri,buteSK \/\

\‘CAEX mapping

Normative reference

Internaltpigue

MitionalAttribute (see A.17.6)

Short descﬁptio

\
",

ditionalAttribute (see A.17.6)

/AdditionaIAttribute (see A.17.6)

Long\degs\cri\mi\osl
N
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Annex A
(normative)

CAEX - Data model for machine information exchange

A.1 CAEX and its diagram conventions

The neutral data format CAEX defines structures for the definition of plant elements with their
characteristics and its relationships. CAEX is a basis for a general exchange format for CAE
planning data and is specified as XML schema.

It allows mixtures from standardized partial solutions and single solutions on erarchy levels, it
supports the change process; it promotes but does not enforce the strGgture ofNjbraries and
permits the free exchange of data.

the’schema
ments and the

The schema diagrams uses the following conventions to illustrate<the
elements, the types of the elements, the attributes, the rules optional e
repetitions (see Table 8).

»
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Table 8 — Convention

Diagram Description Example
element
Rectangle Indicates an element that shall be FReauirements |
with solid implemented (mandatory) ! :
border ype | xestring
Rectangle Indicates an Element that may be .'ﬁé‘s'c'rll'n'lg_;]":
with dashed |implemented (optional) ,
border :type [ xs:string |
Datatype Indicates the datatype of an Element — after .'E,"""n'"", Datatype of the XML
the keyword “type” in the second line of an eser m"‘/ Element
Element

Namespace |Indicates the namespace of the used
datatype. (Keyword “xs:”) The described
CAEX schema refers only to the namespace
of W3C (xs:schema
xmins:xs="http://www.w3.0rg/2001/XMLSche

ma) <

Sequence Indicates that the following elements sh be
in the defined order

Range Indicates the range in whjch the glem (éy > Range of the element
1 . €rs1on
occur. For example 1t N : /
[ype)| wastrin
1.

Plus Sign Indicates that the xml-el me . e Contains sub-elements
another ele t. T
are not sho n

Aftcontaiming sub-

Minus Sign elements are shown
Greying Datatype of the
background element shown
with dashed

rectang%

A.2 Definition of terms
In the following, all the elements and datatypes of CAEX are described.

Table 9 — CAEX datatypes and elements

Additionalinformation Auxiliary field that may contain any additional information. It may be used in the
substructure of the header.

AdditionalAttribute Characterizes an additional attribute

Additional AttributeValue Characterizes an additional value of a defined attribute and its constraints
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AdditionalExternalinterface

Characterizes an additional external interface of a defined interface

Attribute

Characterizes a property of an defined element

AttributeNameMapping

Mapping of an internal used attribute name to an ‘external’ defined attribute name

AttributeValue

Values of predefined attributes may be set

CAEXFile Root-element of the exchanged data
Constraint Element to restrict the range of validity of a defined attribute
Copyright OrganiZational information about the copyright protection

DefaultValue

Predefined value for an attribute

Description

Textual description

Externalinterface

Description of an external interface of Wﬂ

InterfaceClass

Definition of a class of an lnteé:l\ét

InterfaceClassLib

Definition of a library of interface classes. It a;&@»\am\xﬁ&s @lmtlons

InterfaceNameMapping

Mapping of an internally used interface fame ‘extermally’ defined interface
name

InternalElement

Description of the MMMM element
AN

InternalLink

Defines the}étion%&b\em%n iné@al elements

MappingObject

NominalScaledType

ENUYIR
<E/Iév§nt te{a‘grin%consl{{ain@ n&r‘rﬁal scaled attribute values

OrdinalScaledType

me}t{o\sgfine\c\cmsthin\tsﬂrdinal scaled attribute values

SystemHierarchy

oncrete hierarchy of a plant

SystemHierarchyElement

\ \\ B\\hés a sub-plant structure

PredefinedReaIisatign \

\( Wto referﬁhz{a predefined realization of an element used

Quantity

refSen<> B\

standardized library

feermmon of a defined attribute, for example to an attribute in a

RequwedM/xA\a e

Element to define a maximum value of an attribute

ReqUIr}QVINa¥

\/ Element to define a minimum value of an attribute

oo\

Element to define a required value of an attribute

&

Element to define a required value of an attribute. It may be instantiated multiple
times as a substructure of the element NominalscaledType

Req u%mq\ ts>

Defines requirements as a constraint for an attribute value

Revision Organizational information about the state of the revision
RoleClass Definition of a class of a role type
RoleClassLib Definition of a library of role classes. It may contain any class definitions

RoleRequirements

Defines requirements for a role. It contains substructures for the definition of a
required additional attribute, a required additional attribute value, and a required
additional external interface

SingletonClassDescription

Definition of a class of a type SystemUnitClass as a unique description. This
means it cannot be referenced by another element and it cannot be derived from
another class definition

SupportedRoleClass

Characterizs roles a defined class can play

SystemUnitClass

Definition of a class of a SystemUnitClass type

SystemUnitClassLib

Definition of a library of SystemUnit classes. It may contain any class definitions
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