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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 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 Specmc
Publicly Available Specmcatlons (PAS) and Guides (hereafter referred to as “IEC Publica

entrusted to technical committees; any IEC National Committee interested in the subj participate in
this preparatory work. International, governmental and non-governmental organizatiQ with the IEC also
participate in this preparation. IEC collaborates closely with the International Org or Standacdizaion (ISO)
in accordance with conditions determined by agreement between the two orgap

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
Publications is accurate i hey are used or for any
misinterpretation by any end user

4) In order to promote international unifor ndeftake to apply IEC Publications
transparently to the maximum extent possible ional publications. Any divergence between any
IEC Publication and the corresponding national d¢ regispa Ub|l ation shall be’clearly indicated in the latter.

5) IEC provides no marking procedure to indicaf€ i al and cannot be rendered responsible for any equipment
declared to be in conformity with an IEC Publi¢ati

6) All users should ensure that th€ hetates edthis publication.

7) No liability shall attach fo | $ di employees\Nservants or agents including individual experts and
members of its technical Comnyjittees for any personal injury, property damage or other
damage of any nature whatsoe ct onNjndirect, or for costs (including legal fees) and expenses arising
out of the publicat Publication or any other IEC Publications.

8) Attention is draw ¢ Bs cited in this publication. Use of the referenced publications is
indispensable for the sicati PN blicati

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

APASisate 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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odification >
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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

NOTE In addition to process control functions associated with single sensors and actuatefs,there.can also be process
control functions that link input and output variables across several sensors and acjua Qrs. 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 ga

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 A (\ >

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%}\Syéte\w

P&ID Q \E@ing ﬁ\lns\hw)nemlahon Diagram
PD [\ Prodgss design~_/

PUZN S pPackase et

SIL fetiIntegrety Level
A Safetninteg

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) Data img database into the target database

Generate~PCPE>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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