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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

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy -ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to >ron.ote
international co-operation on all questions concerning standardization in the electrical and electronic fieil's. 1
this end and in addition to other activities, IEC publishes International Standards, Technical Specii ~ati s,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrzd “n a: “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comn ‘tee .>t.rested
in the subject dealt with may participate in this preparatory work. International, governmen.:! and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC (ollaborates closely
with the International Organization for Standardization (ISO) in accordance with conditicis determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly <= pos »ible, an international
consensus of opinion on the relevant subjects since each technical committe= hac ripresentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and = = accepted by IEC National
Committees in that sense. While all reasonable efforts are made to"=ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the we « lmovhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm. ‘ees undertake to apply IEC Publications
transparently to the maximum extent possible in their na.'ona. and regional publications. Any divergence
between any IEC Publication and the corresponding national or :egiunal publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its apprcai and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the lates* ed.'ion cf this publication.

No liability shall attach to IEC or its directors, eiapluyees, servants or agents including individual experts and
members of its technical committees and ‘=¢ Nai..onal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, «cc of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive =+ ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘(priication of this publication.

Attention is drawn to the hoss. ity that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not e held responsible for identifying any or all such patent rights.

International Stande-d. IEC 62424 has been prepared by IEC technical committee 65:
Industrial-proce=s meacurement, control and automation.

This standa.d cancels and replaces IEC/PAS 62424 published in 2005. This first edition
constitutes a technical revision.

The ‘ext o this standard is based on the following documents:

FDIS Report on voting
65/420/FDIS 65/428/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication 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

Efficient process engineering requires highly sophisticated tools for the different needs of the
involved work processes and departments. These engineering tools are normally specialized
in Process Design (PD), in Process Control Engineering (PCE), etc. Therefore a working
interoperability is essential to optimize the engineering process in total. Thus, the definition of
a harmonized interface and data management is a core task to ensure a smooth workflow
during the whole project and to guarantee data consistency in the different tools.

This standard defines procedures and specifications for the exchange of PCE relevant data
provided by the Piping and Instrumentation Diagram (P&ID) tool. The basic requirements for a
change management procedure are described. A generally accepted technology for machine
information exchange, the Extensible Markup Language (XML) is used. Hereby, a ccmmaon
basis is given for information integration.

However, a definition for uniform semantics is still necessary. CAEX (Compiter Aided
Engineering eXchange) as it is defined in this document is an appropriate data format for this
purpose. This concept of data exchange is open for different applications.

The main task of a data exchange is transporting/synchronizing inforination from the P&ID
database to the PCE databases and vice versa. The owner's re’2/eri~e designation system
and a unique description of the processing requirement is the key 1or 2. unique identification.
For detailed information about representation of PCE loops in F&ID's see Clause 6.

The data exchange system may be a stand-alone. vendor independent application or a
module in an engineering environment. The data ketw=e:..= P&ID tool and a PCE tool and
vice versa is exchanged via CAEX.

After the data exchange, there are three places w:2e information about the plant is stored.
Both the proprietary databases of the considered tools include private and common
information. Both are stored at different olcces and different divisions that are working on
them. Hereby, the intermediate database _r/ =X only stores common information. In a wider
approach, the intermediate database i ou:: store both common and private information. This
becomes important if a third ‘appization is connected to the neutral database. If the
intermediate database is usecd <3 a temporary data stream only (without storing the

information in a file), the informat.on will be lost after processing the data conciliation.

Figure 1 illustrates the ‘ntc:m:.tion flow for the P&ID and the PCE database reconciliation.
The data exchange is .'one via a neutral intermediate CAEX database, not directly from
database to database. The intermediate CAEX database should be a file (for file based data
exchange) or a streem f/or network based data exchange). The term “CAEX database” within
this standard bh~s to be understood in this way, it does not denominate a database product as
e.g. SQL

Annex 7. of this standard contains the full XML schema of the CAEX Model. It is attached to
this pubi'cation in XSD format.

iNOTE  Buyers of this publication may copy it for their own purposes only in the required amount.
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Figure 1 — Information flow between P&ID and PCE tool
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REPRESENTATION OF PROCESS CONTROL ENGINEERING -
REQUESTS IN P&l DIAGRAMS AND DATA EXCHANGE
BETWEEN P&ID TOOLS AND PCE-CAE TOOLS

1 Scope

This International Standard specifies how process control engineering requests are
represented in a P&ID for automatic transferring data between P&ID and PCE tool axd to
avoid misinterpretation of graphical P&ID symbols for PCE.

It also defines the exchange of process control engineering request relevant deta Letw en a
process control engineering tool and a P&ID tool by means of a data transfer lang.age {called
CAEX). These provisions apply to the export/import applications of such tools.

The representation of the PCE functionality in P&ID'S will be defined by a mini..um number of
rules to clearly indicate their category and processing function, iadej =ncdzent from the
technique of realization (see Clause 6). The definition of graphicc! s,inbols for process
equipment (e. g. vessels, valves, columns, etc.), their impleme tation and rules for the
reference designation system are not in the scope of this starnidard. These rules are
independent from this standard.

Clause 7 specifies the data flow between the different tnol. and the data model CAEX.

2 Normative references

The following referenced documents are inlispensable for the application of this document.
For dated references, only the edition cite';.applies. For undated references, the latest edition
of the referenced document (including ai.;* camendments) applies.

IEC 61346-1, Industrial systems, .insiallations and equipment and industrial products —
Structuring principles and referer.ce Jesignations — Part 1: Basic rules

IEC 61511-1, Functional sc fity'— Safety instrumented systems for the process industry sector
— Part 1: Framework, de initions, system, hardware and software requirements

ISO 10628, Flow diagra’as for process plants — General rules

ISO 13843-1, Safety of machinery — Safety-related parts of control systems — Part 1. General
principles fo.m design

E.tencih,2 Markup Language (XML) 1.0 (Third Edition), W3C Recommendation 04 February
290-'. ava'lable at <http://www.w3.0rg/TR/2004/REC-xml-20040204/>
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