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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

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-
opefation on all questions concerning standardization in the electrical and electronic fields, To this end| and in
add|tion to other activities, IEC publishes International Standards, Technical Speciflc i echnjcal_Reports,
Pubjicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicati i preparation is

entrusted to technical committees; any IEC National Committee interested in the subjet ipate in
this| preparatory work. International, governmental and non-governmental organizatigns_liaisi i s FC also
participate in this preparation. IEC collaborates closely with the International Orgaxizat 3 dizajign (ISO)
in agcordance with conditions determined by agreement between the two orgapiza

2) The| formal decisions or agreements of IEC on technical matters express, 8 an interpational
congensus of opinion on the relevant subjects since each technical co Sentation ffom all injerested

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
Pubjications is accurate, j hey are used or [or any
misinterpretation by any end user.

4) In order to promote international uniformy itte ndeftake to apply IEC Publications
trangparently to the maximum extent possibleN i \onal publjications. Any divergence betwgen any
IEC|Publication and the corresponding national bg regispa Ub|l ation shall be’clearly indicated in the latter.

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 gsers should ensure that the hetates edthis publication.

7) No [iability shall attach fo | $ di employees\\servants or agents including individual expgrts and
members of its technical fe C € Comnyjittees for any personal injury, property damage pr other
danage of any nature whatsoever, W S ct onNjndirect, or for costs (including legal fees) and expenseg arising
out pf the publicat Publication or any other IEC Publications.

8) Attgntion is draw ¢ Bs cited in this publication. Use of the referenced publicdtions is

indigpensable for the

9) Attegntion is drawn A0 the possibili e of the elements of this IEC Publication may be the subject of patent
righfs. IEC shall no spsibte for identifying any or all such patent rights.

A PAS is a teghni ificati ot fulfilling the requirements for a standard, but made avpilable

to the jpu

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

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
integrafion.

Howeyer, a definition is still necessary for uniform semantics. Aided
Engingering eXchange) as defined in this document is an appropriate datg for this

The } i the| P&ID
datab in isthe key for a
unique in P&l diagrams,

see C

The data exchange system may be a stand-alone, ve inde ent application or a mogule in
an en q P& PCE tool and vice versa is
excha

After { v Qrmation about the plant is stored. Both
the pri \ private and common information|. Both
are s > i i vat are working on them. Herelly, the
intermediate database \ an “information. In a wider approach, the

intermediate database ¢e y private information. This becomes impoftant if
a third application is cohne e neutrakdatabase. If the intermediate database is used as a

temporary data sfréeam o information in a file), the information will lpe lost
after grocessing the d

Figurd 1 illustrateg the i y for the P&ID and the PCE database reconciliation. The
data i ral intermediate CAEX database, not direct from dafabase
to database. fhe ate CAEX database can be a file (for file-based data exchange) or a
strea 3 D¢ éxchange). The term "CAEX database® within this specification

has to|bg Rd i way, it does not denominate a database product such as SQL.
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P&ID

3D-Model <
proprietary P&ID - Database
odification >
ddition \/
P&ID export/import application ' \-q\nst |

>
Q& sess designer

AEES
o5

Fufther Further
appli¢ations . applications
XMLtFiles XML-Files

o2 £ N
(\& Process control engineer

w{proﬂ application p et
addition
\> | || modifications

PCE - de‘rnm
(loops, tags, process data)

Figure 1 — Information flow of P&ID and PCE tools
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REPRESENTATION OF PROCESS CONTROL ENGINEERING REQUESTS

1 S

IN P& DIAGRAMS AND DATA EXCHANGE BETWEEN P&ID TOOLS
AND PCE-CAE TOOLS

cope

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

diagra

m.

It also defines the exchange of process control engineering request relevant data between a
procegs control engineering tool and a P&l tool by means of a data transferJanguage

CAEX

The rqg

realizs

vesse
the sc

exam(

2 N

The fq

dated
refere

IEC 6

buildings

IEC 61346-1 (all

Struct

IEC 61
secton

iring principle

ISO 14617 (allparts), Graphical symbols for diagrams

called

ber of

pique of

ample
re not
hd, for

nt. For
of the

pns of

ucts —

dustry

EN 13|480-1, 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,the process
control [functions that link input and output variables across several sensors and acjua Qrs. Far i e process
control function in the feedback path with the controlled variable as input variable and € Ari 5 output
variablg, describes the action path from the sensor via the controller to the final co 2

3.3
PCE rpquest

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

est is
ents

3.4
sensqr

functignal unit that senses the effeck of ces a

NOTE Examples of sensors are:

a) Thermocouple;

3.5
Actuator

functignal unit th

to drive the final con

quired

NOTE
the actd

r drives

EXAMP]
unit tak
variablg
equipm

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

3.6
CE loop

collectiomof PCE TequestsandPCE controt functions depicting their functiomatcoherence —

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

—-11 -

Table 1 shows the abbreviations used in this specification.

5 C

To clqi

reque

To clg

Table 1 — Abbreviations

CAD Computer Aided Design /\< h (\
CAE Computer Aided Engineering & \
CAEX Computer Aided Engineering exéaﬁe\\ \
CCR Central Control Room <\\ \\ \
E&I Electrical and Instrume/rrtéti\on\ N
ERP Enterprise Resourcf Félan@?g \)
GMP Good l\}an\ufactys&g\g}aét}ée(\ §

N.A. Not apbl'\cahte\\ \ \ )

PCE Process@ntrol\E\}g&neéf{ng

PCS Procesé\Covﬁ%\Sy}te\w

P&ID

\Eﬁ)ing B\In:;\ﬂw)ne&t,ahon Diagram
! gn—/

Prode

dong
Packabe it

fe/t\\y\ln‘ég rety Level

\Q<ten§ble Markup Language

im, conformity to this specification with respect to the PCE relevant data exchang

requircfments of Clause 7 and the following requirements shall be fulfilled.

f PCE

e, the

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
changj i i i ; i i fon. The
consistency check shall encompass at least the following steps an ik_the~following
requirgments.

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
Generate PCE relevant informafi
Check for changed information

database.
4) Renaming of PCE request shall\be supported b
5) Perform data expea iets eutr | database
i) e.g. if the F beern_changed, the old PCE request within the peutral

e new one can be exported from the propfrietary
. The old PCE request information may be |stored

6 data exchange
list, missing PCE requests list, changed PCE requesis list,
ests list, problems and error list.
b) Data img database into the target database

Generate~PCPE>relevant information from neutral database.

2) Lheck 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 —

-
KR
TS 1

Qb

The RCEsontrol fyhction used in Figure 2 is defined in 6.3.10.

igure 2 — Organisation of PCE requests

[ )

.o
e
0

/

6.2 Pbje : gciples

This dubclause-tde s how to represent the process control engineering functionality in|P&ID.
Technjcal details of thé equipment used shall not be depicted in general. This is due to the goal to
ensurT 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

Rl \/ondor

A (113)  Safety releva
PCE category and function

Typical ident. o GMP
\ PCE Identification / . .
Device information

N

As stpted before, only the PCE fuptti PCE
implementation. In exceptional case e the
presentation of detailed realization infor multi
sensof element which means an instrume jories,
every [category shall be represented by jts o bley bwn in
Figurg 4.
Figure 4 — Multi sensor element

In all ¢gases-where PCE request is connected to the equipment or pipe this shall be shqwn by

a full l|ne),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.

Operafor action/information on a local control panel shall

PI

XXXX

Figureg 6.

Remo

Figure

6.3.4

6.3.4."
The u

processi
functiq

6.3.4.2

The fi

st character s

showd the list of the PCE categories used.

Figure 5 — Local interface

be rep Wn in

wn in

PCE
Pssing

all be selected according to the measured or manipulated variable. Tjable 2
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Table 2 — PCE categories

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 X (]
) <A\
Actuation setting (motor) \

) AN
Pressure NN\ 2
Quantity or counter \ \
Radiation /

Speed or frequency (
Temperature ( \\// /\
N.A. (see 6.3.10K” s ),
Vibration YoV /

>

Weight, mass, forcg/l

2) EaN
Actuation se,tling\(v\qlve)\ \
1)\ ‘( i 4

he j
e used only
Yy

/\Q a PCE fu

Ni<|X|S|<|c|d|lw|x|Oo|v|o|Z|Z2|r|X|«||—|ZT|®|mM|m|O|O|w|>

d to cover unlisted meanings that will
alYimited extent. If used, the letter may have
PCE category and any number of meanings
fien.

_\/
6.3.4.1 ions
Startir] i aracter, the successive letters in the upper part of the bubbl¢ shall
repres fupction of the PCE request. The letters given in Table 3 shall b¢ used

to indi racessingfunction of a PCE request.
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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.

Ol ZIZ|Ir|Xle|HT(O|MMO|IO|m|>

N.A.

Local or DCS status indication 4f binar J
signals

Integrating or counting, \

Recorded xalue /\\ X\/

nAoO|T

Binary control t|o swi hmg fu ctlon
(not safe ty lev

\K\\/

\N:/ﬁ:/\\ NS
N.A )

AN

NN
Qoﬁ\qutiﬁgfbs@j&n

@

\Z\,\ Bi ary\sﬂ? function
\o\r S function (safety relevant)

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.

X 2) The unclassified letter X is intended to cover unlisted meanings

means the indication of a flow and its quantity.

e FlQl

Th I,Jl- ¥ 1 AR £ + +h I+ £ 4l N H H £ 'H £
e UClio T difu 1T\ TTITT TU 11T TTOoUIt UT UI1T PTTUTUINTY pTULTCOoOITYy TUTIVUUTT,  TUT TAITTPI

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

The P
examy

} PCE processing functions for actuators

CE processing functions can be used for actuators in the same\wa
les are shown in Table 5.

Table 5 — PCE processing functions{oﬁ\xu

.|Some

rs
Letter Processwf\unc\t X \

YS

On/off valve ( (7 \/

YC

Control valve /\(\>\// (\ k\>

YC$ Control valve with on fww \ \ )
YZ On/off valve (safety rﬁant)

YIC Control V;Q/e contmu<\us @Qn\h\

NS On/off rhtor\ [ \\)

NC Contf\l\@}\\ (\ >

The lettters C, S

of the

its pre

6.3.5

A gen
unamk

PCE requéest*and depicted in the lower part of the bubble. Preceding identification leve

exam(

actuator ar@ >

al-processing function.

bral numbetring 'systém (see IEC 61346) shall be used in order to identify the PCE r
iguously-"Thjs igentification shall be independent of the PCE processing function

ley(site, plant, unit, area) can be omitted in the bubble if the uniqueness of the r

bourd byparant s in order to indicate that they describe a property

bquest
of the
Is (for
bquest

within

PCE loop, their identification shall have separate levels for the loop and the request.

41 4 PR -2rY) Dol - 4 (i = PR A = VN 4 Jort H
UTC CUIMICAT UT UIT Tm&IU 15 Yudidinccu (oCT T'Tyuic o). 1T UL TCTYUTSIS dit bUlIIUIIItd In a
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NOTE t, area,
unit infg p-aaaa-
UUUU-XX

6.3.6

Above ay be
given ation.

To su and tag generatlon with the PCE CAE tool, requests,
espec BquUe 0 Id pe indicated by a “typical” number on the centre lef} side,
outsid N Sg “typicals” are fixed by the project team and are used to determipe the
compgsiti éxample how the motor drive should be switched (with start-stop
only, with A d running indication, with current measurement, etc.).

6.3.7

U

DewccT information can be indicated in the lower zone outside the bubble on the left sidg (see

Figure-+6y-
.

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.

Con e

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

procegsing 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

shown

The c(q

6.3.9

Outsid
actuat]
used fpr a'safety function (see Figure 14).

brs and~a square for the indication of a quality-relevant PCE request. A triangle sho

hly an
mented

Fdnction

hected
ols as

=

ors or
uld be

I P R 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.

PU Vendor Uaaa
Typical

Device Information XXXX

Figure 15 — Control function

ari ubblgs that
ne direction |of the
ion about the PU

neralNidentification system skall be
./This identification shall be

ion and depicted in thg lower

ple’ site, plant, unit, area) may be
ction within the context of the H&ID is
d ih a PCE loop, their identificatiop shall

documented in a separate document, gntitled

Il contain Uaaa, where a is one or more |of the
(see Table 3).

S Has a partial UZ character. In that case the U shall become
shall have at least one sensor and one actuator which is|safety
one sensor and one actuator connected to a USZ has the [Z as a

bjectives

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

e AV 7
o

i _ _ Signaltine _
001

ProcessConnectioninterface

/ ProcessConnectionLine

ProductConnectionPoint
ProcessConnectionInterface

P&l dingrams show graphically the funci
given |n Figure 16 four main classes of

ample

a) Signal association

Symbolizing the reg

funictionality of apoth
by |a dashed :
influence and no

by the
huse 6
Ctional

dtoa
bquest

pnLine
line is

c) Prgduct 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)

b)

7.4

7.4.1 | General

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.

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.

Formal description of PCE relevant information of P&ID tools

NOTE |The P&l diagram is the most important interface between process engineering iheering.

It is

of [fundamental interest to standardize not only the graphical notation of’th 8 f ion| but an

exchange format too, which supports an open information flow from the P&ID too B.

The PLCE data model for PCE relevant information as described.in YN re 17.
SignalLine o.n
ProcepsConnectionLine

0..n

ProdyctConnectionPoint

Py’ical function ( Valve, Pipe, etc. )
v

0..n ‘ 0..n 0..n

.n
Signallnterface /\ ocess€oniectionInterface ProcessConnectionInterface ProductConnectionInferface
N\

The specifications ause 6 provide that

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

PlantHietarchyltems 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 SignallLines. 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, SignallLine, 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.

y a hested

Each | PCE request possesses either a
ProcegssConnectioninterface "ActuatorSource" with re
functign. A PCE request without any interface makes no sé&nge,

or a
pssing

Each [defined additional switching fu itional
Signallinterface (source) within the PCE

Each ending SignalLine implements arf additiona terface (sink) within the target PCE
request.

Each [SignalLine betw ts an
additignal Link-Object, in the
SystemUnitClass.

Each fefined alaQ ource)
within [the PCE reque

Each PCE reguest sha

- RCE cafegory ble 3)

Each IPCE requestmay have one or more of the following attributes (optional):
PU vendor (string)
- Typicalidentification  (string)
Deyice’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

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

NOTE

.
PCE request /\ WlA%bute

PCE category : char
Location : string
V4
<Fl..n
Interfm:(A Additional Attribute
]
- ..

| e J | |

Signallnterface arm tel}a\'{ IndicationInterface ProcessConnectionInterface

/AN M 7

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

7.4.5 | Advanced pping

This sulpclause 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
L. i
0805 osL ————i o i seils . rhimlline M e
# ! f 1
q I ) SH
— | -
gl I
ot 0803 l o ‘ 07 J
uy !
—————————— |
0804 :
I
I

g2 /L osoa /
—— AL
Product Connectionnterfacs

The S
a) a
b) an
c) a

7.4.5.2 PCE loops

PCE lpops are identified by naming conv . ictural
elements.
The consuming applicatio S 6 g of the naming convention to be able to

identify PCE loops.

7.4.6 Example@
Figure i hmple,
the P( means

a-plant. It contains the required attributes and the external
PNthe external interfaces of the other PCE requests or teghnical

the P
interfa
units.



https://iecnorm.com/api/?name=6900d5b59815ba2882e6e63453776f10

PAS 62424 © IEC:2005(E) - 27 -

= SystemlinitClassHame B.7
& InternalElement (5
= loc {3 irements
1 0501 x| RoleRequirements FoleClazsLibtame=EC PASSE: o0 Rolelib refRoleClass=PCE request
2 0802 ¥ RoleRequirements FoleClazsLiblame=IEC PASSE o0 RoleLib refRoleClazs=PCE request
3 0803 > RoleRequirements RoleClazzLibMame=IEC PASSE oo Rolelib refRoleClasz=PCE request
4 0504 ~ RoleRequirements FoleClazsLiblame=IEC PASSE: o0 RoleLib refRoleClass=PCE request
| RoleRequirements
= RoleClassLibHame |EC PASZEx:0cx RoleLih
= refRoleClass PCE request
AdditionalAttribute Value ()
= refAttribute {3 value
1 PCE category H
2 Location Central
AdditionalExternalinterface (1)
= L = rfaceClassLibdame = reflnterfaceClass
@ |EC PASSExxxx Interfacelib Signalzource
250 |EC PASSExxxx Interfacelib SignalSource
3 CH |EC PASSE:x Interfacelib Indicationource
| 4 0L |EC PASSE:xax Interfacelib IndicationSource
L Internallink (51

E SystemUnitClassHame B.7
i InternalElement (5
InternalLink (5]

refPartnerinterfaceSidef = refPartnerSideB| = refPartnerinterfaceSidelf

030.4 In00
050.4 1001
004 In00z
030.4 In003
004 In004
0301 In00

In the
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<CAEXFile FileName="" xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="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

PASSBXXXX INterfaceLib refnieriaceclass= Slgna SINK™/>

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>

3 ddltlo nalAttributeValue>

<AdditionalAttributeValue refAttribute="Location">
<Value>Local panel</Value>

</AdditionalAttributeValue>

<AdditionalExternallnterface-locallntarfacalNama="SH" ClahallntarfacaClacgl IhNoma=-"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>
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<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">
<RoleReqU|rements RoIeCIassleName—"IEC PASS6xxxx RoleLib" refRoleClass="PCE request">
A A \/ £A ="PCE gategons:
<Value>H</Value>
</AdditionalAttributeValue>
<AdditionalAttributeValue refAttribute="Location">
<Value>Central</Value>
</AdditionalAttributeValue>

PASS6xxxx InterfaceLib" reflnterfaceClass="SignalSource"/*
<AdditionalExternallnterface LocallnterfaceName="0OH" G
PASS6xxxx InterfaceLib" reflnterfaceClass="IndicationSew

</RoleRequirements>
</InternalElement>

000" réfPartnerSideA="080.4"
="080.1" refPartnerinterfaceSideB="In000"/>

<InternalLjnk localli
refPartn :@ ace
</SystemUnitCias

P&ID
in the

[OCESS
f[0OCcess

connection mterfaces
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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

aln amainal e ol

AdditionalAdtcibida (caa A 47 O

lyramrrrorrnrar prpt—orZzte

7 xaoTrooTrma e rioutCc ST T . 171,07

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)

\
NCNAN
D\

Equipment/pipe flag

AdditionalAttributeksee)\L?.

)

Equipment id

AdditionalAttribtﬂé (see AX72.B

>

Pipe id

AdditionalAttﬁBu\M)sﬁ/e N 7\&)\

Insulation type

/iédi\tl\&na@ﬁ\ribate (Jge M?YG/)/

Insulation width

Ad}NorﬁA\ttﬂibu\t‘e\(st

The attributes given in Table 7 concer ith
management. They shall be mapped to

AN

respect to the internal
of the corresponding object.

object

Attri,buteSK \/\

\CAEX mapping

Normative reference

Internaltpigue

MitionalAttribute (see A.17.6)

Short descﬁptio

N\
N

ditionalAttribute (see A.17.6)

/AdditionaIAttribute (see A.17.6)

Long\degs\cri\mi\o&
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 fo
planning data and is specified as XML schema.

r CAE

permits the free exchange of data.

The sthema diagrams uses the following conventions to illustratesthe

vels, it

igds and

chema

elements, the types of the elements, the attributes, the rules Qtiona ments and the

repetifions (see Table 8).

o3
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Diagram Description Example
element
Rectangle Indicates an element that shall be lm
with solid implemented (mandatory) —
border Iype | xEstring
Rectangle Indicates an Element that may be
with dashed |implemented (optional)
border
Datatype Indicates the datatype of an Element — after | = Desmmm“ , Datatype of the XML
the :\c_yvvuu]I “t_ypc” irthe-secondtimeof-an éEbmeﬁ't_
Element :
Namgspace |Indicates the namespace of the used pace
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) 4
Sequence Indicates that the following elements sh be
in the defined order S
Rangp Indicates the range in whjch the glem (éyem%] Range of the element
occur. For example 1 t(i i N : /
[ype)| wastrin
1.0
Plus Bign Indicates that the xml-el me Contains gub-elements
another ele t. T
are not sho n
: - Altcontairjing sub-
Minug Sign elements pre shown
Greying Datatypelof the
backdround element $hown
with dashed
rectar QPQ

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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AdditionalExternallnterface 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\% t
InterfaceClassLib Definition of a library of interface classes. It a)&}»@n\(&s @ hitions
InterfaceNameMapping Mapping of an internally used interface fame ‘extermally’ defined interface
name

InternalElement Description of the MMM% element
N

InternalLink Defines the}étion%&b\em%n iné\nal elements

MappingObject

/\& } / PN
NominalScaledType <E/Iév§nt tg/a‘grim%cons%ain@ n&r‘rﬁal scaled attribute values

OrdinalScaledType }fqne}t{o\sgﬁne\c\onstﬁin\tsﬂrdinal scaled attribute values

SystemHierarchy oncrete hierarchy of a plant

YystemHierarchyElement \ \\ B\\be/s a sub-plant structure

PredefinedReaIisatign \ \( Iﬁ%&{to referﬁhz{a predefined realization of an element used

Quantity
refSen<> K feermmon of a defined attribute, for example to an attribJte in a
standardized library
RequwedM/xA\a e Element to define a maximum value of an attribute
Requn'}QVII Va¥ \/ Element to define a minimum value of an attribute

Req&&irec%% \ Element to define a required value of an attribute

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

Requhmq\ts> Defines requirements as a constraint for an attribute value
Revision Organizational information about the state of the revision
ReleClass Befinitton-of-a-elass-ef-a—rotetype
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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UnknownType Element to define constraints for attribute values of an unknown scale type
Value Element to take a value of an attribute
Version Organizational information about the state of the version

AttributeType

Defines base structures for attribute definitions

AttributeValueRequirementType

Defines base structures for definition of constraints for values of an attribute

AttributeValueType

Defines base structures for definition of a value of an attribute

ChangeMode Describes the state of an element. The changeMode may have the following
values: state, create, delete and change. This information can be used for further
change management applications
Header Defines a group of organizational information, like description, version, revision,

copyright, etc.

InterfaceClassLibType

Defines base structures for an interfacyﬂ&rary dew)n

InterfaceClassType

Defines base structures for an int?(fégx\las&}k'\ion

InterfaceFamilyType

Defines base structures for an |nterfa definition. eMe Mily
definitions contain derived interface class de ns\oflahase interfacg class

riterfaceRequirementType

Defines base structures fm Werfac reqwrements

MappingType

XA N

SygtemHierarchyElementType

Defines base structures(for Witio\tkwture of a plant hiergrchy

SystemHierarchyLibType

eflnes b}{&k\&%f!h/&{)lar}h}erarchy library definition

PropertyType &im%%nbu%to ta\)\e in information for further developmen
reference Defines ttribtie te.takeNn a Mce to another element and attriputes.

Referencgs to elemen
Refererice to(anattrib

refexencedhel
AN
o

represented as a path of elements divided by a slash.
an glement is represented by a point between the
ent and the referenced attribute

RoIeCIassLibTypﬁ\

Defines b}séstructures for a role library definition

RoIeCIassType

\/
efmes base structures for a role class definition

RoIeCIassF@ %

Defines b e S{puctures for a role family definition. Role family definitiong contain
derived role class definitions of a base role class

q ystemUnltCIz}sél\}a\ype

~~
\ Defines base structures for a SystemUnit library definition

System%l\ais'})@

Defines base structures for a SystemUnit class definition

SystemUnitFam

N

Defines base structures for a SystemUnit family definition. SystemUnit ffamily
definitions contain derived SystemUnit class definitions of a base SystdgmUnit
class

§ ystemU}ﬂKstanc Jype

Defines base structures for a SystemUnit instance definition

A.3 Definition of elements

A.3.1 General

The CAEX Model consists of abstract XML elements and attributes for the specification of any
plant items. Elements may have subelements and attributes.

Each element has the attributes “PropertyString” and “changeMode”. They are designed to store
detailed information about the exchanged data. Usually they would contain structured information.
“changeMode”, contains a list of data: {state, create, delete, change} (see Clause A.21).
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A.3.2 Element CAEXFile

The element “CAEXFile” describes the root element of the data exchange format. The attribute
“FileName” shall be used and stores the name of the transferred file.

Diagram [ vy
i Description !
! | Rewvision "
i g B
DN TP Y g PR o
Clhildren sche ion Revision Copyright Additionallnformation SystemHierarchy InterfaceClassL}jb
Ro CIa@Ll SystemUriitClassLib
Att ibu@ N \)’ype Use Default Fixed Annothtion
ile e xs:string required
PropertyStri propertystring optional
changeMo changeMode optional state
Jource<xs:element name="CAEXFile">
<xs:complexType>

<XS.sequernce>
<xs:group ref="Header" minOccurs="0"/>
<xs:element name="SystemHierarchy" type="SystemHierarchyLibType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="InterfaceClassLib" type="InterfaceClassLibType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="RoleClassLib" type="RoleClassLibType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="SystemUnitClassLib" type="SystemUnitClassLibType" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="FileName" type="xs:string" use="required"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
</xs:element>
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A.3.3 Element CAEXFile/SystemHierarchy

The element “SystemHierarchy” specifies hierarchy structures of plants. Therefore, the attribute
“GlobalSystemHierarchyName” shall be used. It describes the identifier of the hierarchy. A
detailed description of the hierarchy may be stored in the attribute “description”. The element
“SystemHierarchy” is of the type “SystemHierarchyLibType” (see Clause A.16).

Diagram

l_SystemHiel archyLibType

SystemHierarchy

Iype |S':.fstemHierarn:h':.fLibT':.fpe

=

by

A

=y
=3

ibutes

Globa yste equnred

erarchy e

descripfi optional

Propsél}?vg optional

changeMod optional state

PP
0.
Type SystemHierarF\yl}h{yp\l
Clhildren Descrlptlon \Iterswwionk&pmh\\dltlonallnformatlon SystemHierarchyElement
Default Fixed Annothtion

Jource <S:Mn%e=‘\8{ste>%ﬁerarchy" type="SystemHierarchyLibType" minOccurs="0" maxOccurs="upbounded"/>
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A.3.4 Element CAEXFile/lnterfaceClassLib

37—

The element “InterfaceClassLib” is the root element for the definition of interface classes. It may
contain multiple interface class definitions. Each interface class library shall have a unique library
name “GloballnterfaceLibName” in the exchanged file. The element “InterfaceClassLib” is of the
type “InterfaceClassLibType” (see Clause A.7).

Diagram| e e e e e e o — — — — — —
| InterfaceClassLibType |
' I
| |
| |
| |
| |
| |
| |
InterfaceClassLib EEJ |
Iype | InterfaceClassLibType |' |
|
|
|
|
Type | InterfaceClasLibType N

Clhildren

Descrip }Qn \krsmn \Gﬂ\ghh\%dltlonallnformatlon InterfaceClass

Attfibutes

Glorgfihkwé> LibName
Property g
changgﬁ?o\ﬁ\

s str
ystring
changeMode

Use Default Fixed
required

optional

optional state

Annot

htion

Jource

<xs:el%nb\a}r€\="ﬁm{aé€bsé_ib" type="InterfaceClassLibType" minOccurs="0" maxOccurs="unb

unded"/>

NS
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A.3.5 Element CAEXFile/RoleClassLib

The element “RoleClassLib” is the root element for the definition of role classes. It may contain
multiple role class definitions. Each role class library shall have an unique library name
“GlobalRoleLibName”in the exchanged file. The element “RoleClassLib” is of the type
“RoleClassLibType” (see Clause A.12).

Diagram T T T o o e e e e e e e e e e ]
l—HoleCInssLil}Type

RoleClassLib
Iyvpe |RoleClassLibType |'

Type RoIeCIassler\y\pe N

AN
Children Descrl}()n \krsmn\Gﬂ\ghtﬁkgdltlonallnformatlon RoleClass

Atthibutes Default  Fixed Annotption

Glorgngﬂ> h reqwred
PropertyS{ring i optional
changgl@q changeMode optional state

V

Jource <xs:eI%nb@&"%&ﬂ.ﬁypeﬂRoIeCIassLibType" minOccurs="0" maxOccurs="unbounded"

NS
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A.3.6 Element CAEXFile/SystemUnitClassLib

The element “SystemUnitClassLib” is the root element for the definition of system unit classes. It
may contain multiple system unit class definitions. Each system unit class library shall have a
unique library name “GlobalSystemUnitLibName”in the exchanged file. The el
“SystemUnitClassLib” is of the type “SystemUnitClassLibType” (see Clause A.17).

ement

Diagram

rﬁyﬁtelnUnitCInssLil:-Type

SystemUnitClassLib |
Iype |S~,fstelen'rtCIassLibType |

Type

(\\(\ N
SystemUnitCIFisLNpe \ )

Clhildren

Descrip }Qn \krsmn \Gﬂ\ghh\%dltlonallnformatlon SystemUnitClass

Attfibutes

Default Fixed Annot

Glorggsy? itLibNa h reqwred
PropertyS{ring i optional
changgl@q changeMode optional state

htion

Jource

<xs:el%nb\a}m\=" }st\er}t}njﬂ}léssub" type="SystemUnitClassLibType" minOccurs="0" maxOccursd

"unbounded"/>

NS
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A.4 Definition of Types
A.41 General

In the following, datatypes of the CAEX metamodel are described. Basically XML allows the
definition of two different kinds of datatypes: simple and complex datatype. Simple datatypes may
enhance or restrict predefined XML datatypes. Complex datatypes may have also subelements.
Once defined, dataype may be used multiple times in the CAEX metamodel.

A.4.2 ComplexType AttributeType

Attributes may specifiy characteristics of plant items. Each attribute requires a unique attribute
name stored in “LocalAttributeName”. A textual description may be stored in “description”.

“attribyiteDatatype” may contain the type of the specified attribute, for exa integer,. pingle,
string,|etc. The “dimension” may contain the dimension like cm, m, or °C.

Dipgram

ildren Defau\l\t\(alﬁ/e'réf%mantl CoNaiNuantityAttribute

c
ubed by IntexfaceRequirémentFype/AdditionalAttribute
lassType/InternalElement/RoleRequirements/Additional Attribute
/Attribute RoleClassType/Attribute SystemUnitClassType/Attriblite
ibuteType/Attribute
! Type Use Default Fixed Annothtion
attfibute ributeNa e\/ xs:string required
i xs:string optional
i i xs:string optional
xs:string optional
propertystring optional
changeMode optional state

auiee | <xs:complexType name="AttributeType">
<xs:sequence minQccurs="0Q">
<xs:element name="DefaultValue" type="xs:anyType" minOccurs="0"/>
<xs:element name="refSemantic" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="correspondingAttributeName" type="reference" use="required"/>
<xs:attribute name="GlobalSemanticLibName" type="xs:string" use="required"/>
<xs:attribute name="description" type="xs:string" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
</xs:element>
<xs:element name="Constraint" type="AttributeValueRequirementType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Quantity" minOccurs="0">
<xs:complexType>
<xs:attribute name="quantityName" type="reference" use="required"/>
<xs:attribute name="GlobalQuantityLibName" type="xs:string" use="required"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
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</xs:element>
<xs:element name="Attribute" type="AttributeType" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="LocalAttributeName" type="xs:string" use="required"/>
<xs:attribute name="description" type="xs:string" use="optional"/>
<xs:attribute name="dimension" type="xs:string" use="optional"/>
<xs:attribute name="attributeDataType" use="optional">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="Integer"/>
<xs:enumeration value="Real"/>
<xs:enumeration value="String"/>
<xs:enumeration value="Boolean"/>
<xs:enumeration value="Complex"/>
<xs:enumeration value="Category"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default=
</xs:complexType> A

The element “DefaultValue” may store predefined values of the specifie ributesy

A.4.3| Element AttributeType/DefaultValue \< \)

N
dipgram R S S I I IS \\)
| xs:anyType

“DefaultValue L, ——  ,-------
bype [xsiany Type _________Kv_J

type | xs:anyType

—
=3

attfibutes | Name Type ( Use D%fault Fixed Annothtion

ource | <xs:element name{%@ult\/a‘tﬂe"*& E\K\ype \r%gwycurs "0"/>

A.4.4| Element Attrik

The meaning of t pesified atjribute/ma “ ic”. baning
may bg specifiea@ i i icli re, the
elemept contains the fe ame”.
GlobalSemantic i list of standardized attribute definitions. The field
“description” maygﬁ\a\' i

| X

Duagram\ ﬂfﬁtic \>

SR
=X

attlibutes wa Type Use Default Fixed Annotption
correspondingAttributeName reference required
GlobalSemanticLibName xs:string required
description xs:string optional
changeMode changeMode optional state

source | <xs:element name="refSemantic" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="correspondingAttributeName" type="reference" use="required"/>
<xs:attribute name="GlobalSemanticLibName" type="xs:string" use="required"/>
<xs:attribute name="description" type="xs:string" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
</xs:element>
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A.4.5 Element AttributeType/Constraint

PAS 62424 © IEC:2005(E)

The element “constraint” may specifiy restrictions of the specified attributes. For each constraint a
field “constraintName” shall be used. The datatype of this element is described in A.5.12.

diagram __________I
| AttributeValueRequirememt Type
| | OrdinalScaledType M |
| bype | i |
COI]StH.IIIIt . =if@r=n HominalScaledType M |
bype | Attribute’ alueRequiremert Type | type | |
| || UnknownType A |
| = A SN
type | AttributeValueRequirementType \ \ \)
clpildren | OrdinalScaledType NominalScaledType UnknownType \ \
attfibutes Name ' Type. Use. u iXed Annotatlon
constraintName xs:string required
PropertyString propertystring optio
changeMode changeMode op naI
ource | <xs:element name="Constraint" type="AttributeVa AR%qmén%ntTy X m| s="0" maxOccurs="upbounded"/>
A.4.6| Element AttributeType/Qu

The e

ement

contaihs similar to the description of name
quaniityName” and a reference to the q b it is
definefd. (\ TN
dikgram - N \)
Oualrtlty
t':.:'pe S
attfibutes Name Use‘ Default  Fixed Annothtion
quantityN reférence required
Global tyle am Xs:string required
chandeMode changeMode optional state
ource : ity" minOccurs="0">
ntityName" type="reference" use="required"/>
< ="GlobalQuantityLibName" type="xs:string" use="required"/>
="changeMode" type="changeMode" use="optional" default="state"/>
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A.4.7 Element AttributeType/Attribute

The element “attribute” as a sub-element of the attributetype may specify user-defined categories
of attributes. This means a definition of structured attributes are possible. This definition describes
a recursive structure of attribute definitions. It has the same attribute datatype definition.

diagram r————— — — — — — —
AttributeType

[ype | Attribute Type

L
Attribute 4_}|z mms xE|' E’ i
0,

type | AttributeType

o

ildren | DefaultValue refSemantic Constra&lt Quanti A\tf@t{)

ibutes Name Use Default Fixed Annotption
LocalAttributeNam required
optional

description optional
dimension

attribujeDataType

Pro ing

chang den optional  state

—
=3

a

optional

optional
ource <xs:elen}e\@a®WWbuteType" minOccurs="0" maxOccurs="unbounded"/>
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A.5 Group Header
A.5.1 General

The group “Header” specifies a general description of organizational information.

diagram 1= == i
i Description !

' Wvpe | westring

e (B

ildren | Description Version Revision Copﬂght Addit@W tivﬁ\ \
N

SystemUnitClassType SystemtaitinstanceType

c
ubed by element CAEXFile U
complexTypes InterfaceClassLihType\nterfaceGlassType InterfaceRequirementType
SystemHierarchylibType RoleClassLibT eClassType SystemUnitClassllibType

<xs:group name="Header">
<xs:sequence>

</xs:extension>
</x3ssimpleContent>
</xs:complexType>
</xs:element>

<xs:element name="Revision" minQccurs="0" maxQccurs="unbounded"

<xs:complexType>
<xs:sequence>
<xs:element name="RevisionDate" type="xs:dateTime"/>
<xs:element name="0OldVersion" type="xs:string" minOccurs="0"/>
<xs:element name="NewVersion" type="xs:string" minOccurs="0"/>
<xs:element name="AuthorName" type="xs:string"/>
<xs:element name="Comment" type="xs:string" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
</xs:element>
<xs:element name="Copyright" minOccurs="0">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
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<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="Additionallnformation" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="title" type="xs:string" use="required"/>
<xs:attribute name="content" type="xs:string" use="optional"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:group>

A.5.2| Element Header/Description
The element “Description” may store the organizational information of a unit. /\(\

dipgram | g———————
Description

Iype |xs:s.1ring

type | extension of xs:string

. Name Type Use Annotption
ttfibut
affbutes PropertyString propertystring optional
changeMode changeMode optional

ource | <xs:element name="Description" minOccurs="0">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string"

</xs:extension>

</xs:simpleContent>
</xs:complexType
</xs:element> (\ /\

A.5.3| Element Header/V sién

The element “Ve@ may sto

dipgram | = \)
T E‘u’ery’o{\

Iype Ns:s\k\in\g\
\ ~

type eg@nsw\s&%\)

—
=3

a

ibules ane Type Use Default Fixed Annothtion
P fySt ropertystring optional
SchanhgeMose changeMode optional state
ent

ource | <xs:€e me="Version" minOccurs="0">
<xs:com Type>
<xs:simpleContent>
<xs:extension base="xs:string">
<XSTattrioute name= PTOpPertyString (ype= propertystring  use= optionar 7>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
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A.5.4 Element Header/Revision

The element “Revision” may store general information about the revision.

diagram S ——
RevisionDate

Ivpe | xsdateTime

S OldVersion |

'‘bype | xastring |

Revision | Eéil-e-'u;';uf_e_r-s:i::-;l- .
type lype |xsstring

=
AwmthorHame

v |bype | xzatring

o

ildren | RevisionDate OldVersion NewVersion AuthorName Commz\/\\ \

—
=3

a

. Name Type xe
butes PropertyString propertystring optlonal \/
changeMode changeMode optional

Annotption

ource | <xs:element name="Revision" minOccurs="0" ma
<xs:complexType>
<xs:sequence>

<Xs: attrlbut ame
</xs: comple y)

</xsel(ﬂent>
A.5.5| Elemen ioh/Re s\NﬂlDate
The eIement“Revng ate'\may_store edate of the revision.
di
irgram m E

<\ thge |3(\3 dﬁ‘eTlﬁ\@

type Xs\\&h%e\\/

ource <xs.e|\em=\t}%me="RevisionDate" type="xs:dateTime"/>

A.5.6]| Element Header/Revision/OldVersion

The element “OldVersion” may store the old version of the revision information.

diagram | g—————
OldVersion

bype | e string

type | xs:string

source | <xs:element name="0OldVersion" type="xs:string" minOccurs="0"/>
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A.5.7 Element Header/Revision/NewVersion

The element “NewVersion” may store the new version of the revision information.

diagram | g—————]
HewVersion

Iype |xs:s.1ring

type | xs:string

source | <xs:element name="NewVersion" type="xs:string" minOccurs="0"/>

A.5.8 Element Header/Revision/AuthorName

The ement—AuthoriNane® may store—the—mame—of—the—author—who—as—fitted—out—tihe—version
informition.
AN\
. N
dipgram

E
AuthorHame

bvpe | xsstring

N p— \ RN

ource | <xs:element name="AuthorName" type="xs:string"/> \\ \

A.5.9 Element Header/Revision/Comment
The ellement “Comment” may store comments of the V‘N\rm jon.

N
dipgram | g—
Comment
Iype |xs:s.1ring

type | xs:string

ource | <xs:element name "Co nt" type= xinn\“‘r%m rs="0"/>

A.5.10 Element Header/C r|g t
The element “Co@n ? ays pyrightiriformation.

dipgram
g _Co iyl

yre |>~§ STP*OQ
N

ty% n5|on\§(s s |ng\/

—
=3

ibut ype Ustle Default Fixed Annothtion
o Lﬁs\ Nfc%(lé\ég propertystring optional

changeMode optional state

ource.[xs: ele t fame="Copyright" minOccurs="0">
<xs:complexType>
<xs:simpleContent>
<xs:extension b "vc'eiring">
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>



https://iecnorm.com/api/?name=6900d5b59815ba2882e6e63453776f10

— 48 — PAS 62424 © IEC:2005(E)

A.5.11 Element Header/Additionalinformation

The element “Additionallnformation” may store additional information of the organizational
information. It shall contain the field “title” and may contain the field “content”.

diagram Additionalinformation
bype |
attributes Name Type_ Use_ Default Fixed Annotation
title xs:string required
content xs:string optional
PropertyString propertystring optional
changeMode changeMode optional state

source | <xs:element name="Additionallnformation" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>

<xs:attribute name="title" type="xs:string" use="required"/>

<xs:attribute name="content" type="xs:string" use="optional"/>

<xs:attribute name="PropertyString" type="propertystring" use="optional"/>

<xs:attribute name="changeMode" type="changeMode" use="optional" d ={state¥>

</xs:complexType>

</xs:element>
quir ts for valjles of

A.5.12 complexType AttributeValueRequirementType

The datatype “AttributeValueRequirementType” may
attributes. It shall contain the field “constraintName”.

dipgram
rtl ml?l\:}\etITﬁ}; A
typek N\
/
) \mma edType H
I t'pr\T\ 1
4
N\ L] ﬁﬁnownTm}e 4
YRE
N ~ )Ng
children Ordma|Sca|e&TW|s§a\§{( knownType
ubed by eI@en> A rlbute'@ewst\aw\&}ﬁﬁutevmueType/Constralnt
attfibutes Name Default Fixed Annotgtion
constraj me reqwred
PropeftyStxin optional
changeMod optional state
ource w ributeValueRequirementType">

< : ent name="OrdinalScaledType">

<xs:element name="RequiredMinValue" type="xs:anyType" minOccurs="0"/>
</xs:sequence>
</ye'rnmrr_\|nyTypn>
</xs:element>
<xs:element name="NominalScaledType">
<xs:complexType>
<xs:sequence minOccurs="0">
<xs:element name="RequiredValues" type="xs:anyType" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="UnknownType">
<xs:complexType>
<xs:sequence minOccurs="0">
<xs:element name="Requirements" type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:choice>
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<xs:attribute name="constraintName" type="xs:string" use="required"/>

<xs:attribute name="PropertyString" type="propertystring" use="optional"/>

<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>

A.5.13 Element AttributeValueRequirementType/OrdinalScaledType

The element “OrdinalScaledType” may store requirements of values of attributes if the datatype of
the specified attribute is of an ordinal scaled datatype.

diagram

-
al

Iype

h
1
:
PoE
OrdinalScaledType ,J_, P v 7 Requiredialue o
.
.
1
.

ildren

o

ource

RequiredMaxValue RequiredValue RequiredMinValue (\\ \ \
D\

<xs:element name="0OrdinalScaledType">
<xs:complexType>
<xs:sequence minOccurs="0">
<xs:element name="RequiredMaxValue" type="xs:
<xs:element name="RequiredValue" type="xs:any
<xs:element name="RequiredMinValue" type=>

</xs:sequence>
</xs:complexType>
</xs:element>

A.5.14 Element AttributeValueReq

The elemen

dipgram

ireme WMcaledTypelRequiredMaxVaIue
t “RequiredMaWe”p&Q re%a{im ue of a specified attribute.

typﬂxs:%ﬂ@pe <

N < l
EH&{W&{II‘QMM{}&\ K e TR “ |
|

type

R
N/

xs:anyﬁ'{p&

—
=3

attfibutes

{arﬁe\\ We> Use Default Fixed Annot|

htion

\Q\.ﬁler’sf{t\name "RequiredMaxValue" type="xs:anyType" minOccurs="0"/>

A.5.15 Ele

The elemen

MVaIueRequirementTypeIOrdinaIScaIedTypeIRequiredV

t¥Requi

alue

dibghgth

| xs:any Type

|

~RequiredValue o " |
— - any I

bype | xsany Type | NS |

0.«
type | xs:anyType
attributes Name Type Use Default Fixed Annotation
source | <xs:element name="RequiredValue" type="xs:anyType" minOccurs="0"/>
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A.5.16 Element AttributeValueRequirementType/OrdinalScaledType/RequiredMinValue

The element “RequiredMinValue” may store a minimum value of a specified attribute.

diagram e e e
= | xsanyType |
= RequiredMinValue (éu:q:r- B |
Iyvpe | xeiany Type Ih—_—_—_—_-xv;_”l

0.m |

type | xs:anyType

attributes Name Type Use Default Fixed Annotation

ource | <xs:element name="RequiredMinValue" type="xs:anyType" minOccurs="0"/>

A.5.17 Element AttributeValueRequirementType/NominalScale

The element “NominalScaledType” may store requirements of values f atthi tatype
of the [specified attribute is of a nominal scaled datatype.

dipgram ———————— oz
HominalScaledType # P = Rﬂqulretl‘ufalue
e RO S

type | s iiype [xsanyType- >

[e]

-
ildren | RequiredValues (\\// /\ \

ource | <xs:element name="NominalScaled]ype

<xs:complexType>

<xs:sequence minOccurs="0">
<xs:element name="RequiredValues" type="

</xs:sequence>
</xs: complexType>
</xs:element>

3
5
o
I}
Q
c
=
7]
S
3
D
X
(@)
o)
Q
c
5
7]
c
S
o
o
c
=1
o
@
Q
=
\'4

A.5.18 Element Attri Iu\}e i tType/NominalScaledType/RequiredYalues

The element “Regui lues” maysto of specified attribute.

dipgram e e e T

*?r%\lqé@&:‘f\w_ae
AN -8

|
Eﬂetﬁgre\\!}lk | S . |
|

o N

—
=3

a

ibutes Naﬁ'\) Type Use Default Fixed Annothtion

ourcenr<xs:element name="RequiredValues" type="xs:anyType" minOccurs="0" maxOccurs="unbounded"/>



https://iecnorm.com/api/?name=6900d5b59815ba2882e6e63453776f10

PAS 62424 © IEC:2005(E) -51-

A.5.19 Element AttributeValueRequirementType/UnknownType

The element “UnknownType” may store requirements of values of attributes if the datatype
specified attribute is unknown.

of the

diagram =
InknownType ;T NE|_ Requirements
Iype E— ype | i atring

children | Requirements

source | <xs:element name="UnknownType">
<xs:complexType>
<xs:sequence minOccurs="0">
<xs:element name="Requirements" type="xs:string"/>

L
TAS.SCTUUTTILT

</xs:complexType>
</xs:element>

A.5.20 Element AttributeValueRequirementType/UnknownTy equirements

The element “Requirements” may store any requirements of a specjfied\atthipute;

dipgram | g———————— \
g " Requirements \/
tvpe |xs:string

type | xs:string / m >

ource | <xs:element name="Requirements" t;eef'xs:strir@"/\\// [\ \
X )

A.6 | ComplexType AttributeValue e

A.6.1| General

traints of defined attributes. Preq

efined

The datatype “AttributeValue kype” may s
attribuie definitions can be(en injtiops or restricted by constraint definitions. It
contaifs the required fiejd “r ription
and dimension of the attribute
O
(Attryafﬁ}@ililue\ﬁqre
clpildren \\Que OW
u$ed by elzgents SystemUnitClassType/lnternalElement/RoleRequirements/Additional AttributeValue
InterfaceClassType/AttributeValue InterfaceRequirementType/AttributeValue
RoleClassType/AttributeValue SystemUnitClassType/AttributeValue
attfipuieg me?-.. . Ty‘pe Use' B Default Fixed Annotgtion
refAttribute referenee reetired
description xs:string optional
dimension xs:string optional
PropertyString propertystring optional
changeMode changeMode optional state

source | <xs:complexType name="AttributeValueType">
<xs:sequence>
<xs:element name="Value" type="xs:anyType" minOccurs="0"/>

</xs:sequence>

<xs:attribute name="refAttribute" type="reference" use="required"/>

<xs:attribute name="description" type="xs:string" use="optional"/>

<xs:attribute name="dimension" type="xs:string" use="optional"/>

<xs:attribute name="PropertyString" type="propertystring" use="optional"/>

<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>

<xs:element name="Constraint" type="AttributeValueRequirementType" minOccurs="0" maxOccurs="unbounded"/>
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A.6.2 Element AttributeValueType/Value

The element “Value” may store the value of a specified attribute.

diagram - - - - - — T

“Value 000 0L, —  ------- . |

bype | xsany Type e |

type | xs:anyType

attributes Name Type Use Default Fixed Annotation

ource | <xs:element name="Value" type="xs:any ype" minOccurs="0"/>

A.6.3| Element AttributeValueType/Constraint

The element “Constraint” may store restrictions of speC|f|ed att iscbased invthe defined
dataytpe “AttributeValueRequirementType” (see A.5.12).

dipgram

E

Constraint \‘l@'lilyltcaletﬁmle 0

byvpe | Attribute™'alueRequirement T N bype |

LT

\ UnknownType

> | bype -

)

AN N
type | Attrib )e{alu%equi%lswy,}e\ X

[e]

ildren Ordan}d'\&Qe NomipalS echyg\{nknownType

—
=3

attfibutes Name Tyge Default Fixed Annotption
constr; s sth reqwred
Prope St g pn ert rin optional
change ode

changeMode optional state

ource | < selem a e="

int" type="AttributeValueRequirementType" minOccurs="0" maxOccurs="upbounded"/>
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A.7 ComplexType InterfaceClassLibType
A.7.1 General

The datatype “InterfaceClassLibType” specifies the structure of interface libraries. It may contain
organizational information, stored in the element “Header” and class definitions of interfaces. The
datatype shall contain the field “GloballnterfaceLibName”.

diagram

1= -
=Version -
:

't':.-'pe [xg=iring

(Ilrterfa{:eCIassLlhTmre

-

ildren | Description Vers( kh\lsm ht Addit onall>ormat|on InterfaceClass

[¢]

ubed by element c[\x ntéﬁfaceCIaséL{\)

Use Default Fixed Annotgtion
required

—
=3

! Name T e
atifibutes Glob. rfac ibName xss' i
Prop i optional
change o eM e optional state

ource me={Inte ac MleType">

min Curs="0"/>
aceClass" type="InterfaceFamilyType" minOccurs="0" maxOccurs="unboupded"/>

="GloballnterfaceLibName" type="xs:string" use="required"/>
"PropertyString" type="propertystring" use="optional"/>
="changeMode" type="changeMode" use="optional" default="state"/>
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A.7.2 Element InterfaceClassLibType/InterfaceClass

Interfaces are connection points of plant items. The definition of an interface may be stored in the
element “InterfaceClass”. Each interface class shall contain a field “InterfaceClassName” which
shall be unige in the structure of the interface library.

diagram T T T T s s e e e e e e e e
InterfaceFamilyType

InterfaceClass L
type | InterfaceFamily Tyvpe |

N\
e amatamivon, S

iId@\ \Déﬁrip@ers\l‘o\n Revision Copyright Additionalinformation Attribute AttributeValue InterfaceClass

o

attfibutes Type_ Use_ Default Fixed Annothtion
xs:string required
propertystring  Optional
changeMode  Optional state

qutee, | <xs:element name="InterfaceClass" type="InterfaceFamilyType" minOccurs="0" maxOccurs="unboundg¢d"/>
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A.8 ComplexType InterfaceClassType
A.8.1 General

The datatype “InterfaceClassType” defines structures for the specification of interface classes.
Each interface shall have an unique identifier stored in the field “InterfaceClassName”.

diagram 1= == i
i Description !

hvpe | e atring

ildren Descw \k{sion Rﬁ}% &Q/\rtht ;@jitionallnformation Attribute AttributeValue

o

u$ed by \(ilg(h n\_SystemUnitClass TypelifternalElement/RoleRequirements/AdditionalExternalinferface
comp x}ép%\ rfaceRamilyJype

attfibutes Name ~ G Use. Default Fixed Annothtion
InterfgCeClassNam xs:gtring required
PropertyString Opertystring optional
pﬁ%gg de changeMode optional state

ouz < comMyp nanMerfaceClassTypeB
<X§;se

nee miNOccurs="0">

f="Header" minOccurs="0"/>

e="Attribute" type="Attribute Type" minOccurs="0" maxOccurs="unbounded"/>

name="AttributeValue" type="AttributeValueType" minOccurs="0" maxOccurs="unbounded"/>
</xs:seguepte>
<xs:attribute name="InterfaceClassName" type="xs:string" use="required"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs-attribut =" " =" " =" i " anlt="state"/.

</xs:complexType>
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A.8.2 Element InterfaceClassType/Attribute
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The element “Attribute” is of the datatype “AttributeType”. For a description of this datatype, see

A4.2.
diagram r
| Attr iI:-uteType
Attribute LT E , Constraint
i [=}- E- b-n
ype | AttributeType | ----- : '_tgp_:n_aJ __________________________
N \/§ ; G
type | AttributeType A > / (\ \>
clpildren | DefaultValue refSemantic Constl%\tQ}\\mkAttr ute )
. Name Use Default Fixed Annotgtion
atifibutes LocalAttributeName Xs: strlng quired
description XS opjtonal
dimension xs:st tional
attributeDataTyp s:sthing optional
PropertyStrin ertystring optional
changeModeR ode, optional state
ource | <xs: elep.\nt n@e%@@ t%e\beu Jype" minOccurs="0" maxOccurs="unbounded"/>
A.8.3| Elementin elAttributeValue
The element “Attyi of the)datatype “AttributeValueType pf this
datatype, see Clause
dihgram x@v
I:-ute Iue
type |AMeValueType |
|
I
L
type | AttributeValueType
children | Value Constraint
. Name Type Use Default Fixed Annotation
attributes refAttribute reference required
description xs:string optional
dimension xs:string optional
PropertyString propertystring optional
changeMode changeMode optional state
source | <xs:element name="AttributeValue" type="AttributeValueType" minOccurs="0" maxOccurs="unbounded"/>
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A.9 ComplexType InterfaceFamilyType

A.9.1 General

The datatype “InterfaceFamilyType” is an extension of the datatype “InterfaceClassType”. For a
description of this datatype, see Clause A.8. The datatype “InterfaceFamilyType” allows the
creation of child elements of interface classes. Child classes contain all characteristics (attribute
elememts) of the base class but may be extended by new definitions of characteristics (attribute

elements).

Derived classes may restrict the value of predefined characteristics (attribute

elements) by means of constraints.

diagram -_—— Y —— —— —— —— — —
:_Imelfncell':lnssType _i
-1,
| Lt |
(IlrterfaceFamilmi:-e El— -4 g |
-
e |
—
type exteWteﬁaceClassType
clhildten, T Description Version Revision Copyright Additionalinformation Attribute AttributeValue InterfaceClass
used by eterrerts—in
attributes Name Type_ Use_ Default Fixed Annotation
InterfaceClassName xs:string required
PropertyString propertystring  optional
changeMode changeMode  optional state

source

<xs:complexType name="InterfaceFamilyType">
<xs:complexContent>
<xs:extension base="InterfaceClassType">
<xs:sequence minOccurs="0">
<xs:element name="InterfaceClass" type="InterfaceFamilyType" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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A.9.2 Element InterfaceFamilyType/lnterfaceClass

The element “InterfaceClass” defines a class derived from base interface class. The element is of
the datatype “InterfaceFamilyType”. For a description of this datatype, see Clause A.9.

diagram - T T T T
l_lntelfnceanilyType

InterfaceClass
byvpe | InterfaceFamily Type

type | Interfa Fa}\'

[e]

pe
ildren I%scmo\\\v%lo\%w>on Copyright Additionalinformation Attribute AttributeValue InterfacefClass

att ib‘é\% “Type Use Default Fixed Annotgation
| ac xs:string required
rop propertystring  optional
changeMo changeMode  optional state

ource <xs:eIMmef‘InterfaceClass" type="InterfaceFamilyType" minOccurs="0" maxOccurs="unboundg¢d"/>
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A.10 ComplexType InterfaceRequirementType
A.10.1 General

The datatype “InterfaceRequirementType” may specifiy the requirements of an interface. Existing
interface class definitions may be enhanced by additional attributes or values of attributes to be
set. If used, this datatype shall contain a field “LocallnterfaceName”. With the field
“reflnterfaceClass” an existing interface class definition may be referenced.

diagram = - -
Description

hvpe | e string

(Irrterfa{:el-'!equiremenﬂmre

children DescriMM\Wlﬁt Additionalinformation AdditionalAttribute AttributeValug

ubed by elemle\&%s{{pemxt}mallnterface SystemUnitClassType/Externallnterface

attfibutes Type . Use . Default Fixed Annothtion
xs:string required
me xs:string optional
reference optional
xs:string optional
propertystring  optional
changeMode  optional state

ource= <xs:comp ype name="InterfaceRequirementType">
<xs:sequence minOccurs="0">
<xs:group ref="Header" minOccurs="0"/>
)\D.U:UI et Ii rart IC-“I""\dd;tiUl Id:l"\\ttl i'uutc" typc—"Attl ibutcTypc" U Ilil |Cubun D—"O" IIIdAbeUI b—"ul IbUUI Il.JI I"/>
<xs:element name="AttributeValue" type="AttributeValueType" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="LocallnterfaceName" type="xs:string" use="required"/>
<xs:attribute name="GloballnterfaceClassLibName" type="xs:string" use="optional"/>
<xs:attribute name="refInterfaceClass" type="reference" use="optional"/>
<xs:attribute name="description" type="xs:string" use="optional"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
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A.10.2 Element InterfaceRequirementType/AdditionalAttribute

The element “AdditionalAttribute”is of the datatype “AttributeType”. For a description of this
datatype, see Clause A.4.2.

diagram —
| AttributeType
AdditionalAttribute L,
bype | AttributeType |
type | AttributeType
clhildren | DefaultValue refSemantic Constra}m%uanti
. Name Default Fixed Annotption
atifibutes LocalAttributeNam \)ﬁ
description
dimension
attributeDataType
PropertyStrin
changgMode state
ource <xs:e%@ nang'Aduﬁ'QnMib}e{tM'AttributeType" minOccurs="0" maxOccurs="unbounded">
A.10.3 Element IpferfaceReguirémentType/AttributeValue
The element “Attribut ue"™Ns datatype “AttributeValueType”. For a description pf this
datatype, se<=<€léus\A. X
dipgr; I\ —
| AttributeValueType
Attrihﬁté‘ufalue L
bype | AttributealueType

L
type | AttributeValueType
children | Value Constraint
. Name Type Use Default Fixed Annotation
ttribut
atributes refAttribute reference required
description xs:string optional
dimension xs:string optional
PropertyString propertystring optional
changeMode changeMode optional state
source | <xs:element name="AttributeValue" type="AttributeValueType" minOccurs="0" maxOccurs="unbounded"/>
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A.11 ComplexType MappingType

A.11.1 General

The datatype “MappingType” defines structures for the mapping of a general identifier to an user
defined identifier.

diagram{|{  mmrmmmmsmmemoooom------e -
v AttributeHameMapping N
A
FEEE I = ¥ e
MappingType [=} - —== E|--! 0.
i 1 InterfacellameMapping .
e i
‘et o 1
0.«
N
clpildren | AttributeNameMapping InterfaceNameMapping /\< (\
u$ed by elements SystemUnitClassType/IlnternalElement/MappingObject X
SystemUnitClassType/SupportedRoleClass/MappingQbjec
! Name Type Use Default xe Annotation
attfibutes . . .
PropertyString propertystring optional
changeMode changeMode optional stat
ource | <xs:complexType name="MappingType">

<xs:sequence minOccurs="0">

<xs:attribute name="changeMode
</xs:complexType>
</xs:element>

<xs:element name="InterfaceNameMapping" minQccwrs="0¥ maxOccurs="unbounded">
<xs:complexTypex
:attri njtinterface e" typp="xs:string" use="required"/>
i ="R@ eNa xg’string" i

A11.

The €

AttributeNameMapping

NameMapping” maps the role attribute name to a system unit aftribute

name. contains the fields“SystemUnitAttributeName” and “RoleAttributeName”.

dipgram - 2 -
Attrll:-méﬂamel'u'lm:q:-mg
bype |

attributes Name Type Use Default Fixed Annotation
SystemUnitAttributeName  xs:string required
RoleAttributeName xs:string required
PropertyString propertystring optional
changeMode changeMode optional state

source | <xs:element name="AttributeNameMapping" minOccurs="0" maxOccurs="unbounded">

<xs:complexType>
<xs:attribute name="SystemUnitAttributeName" type="xs:string" use="required"/>
<xs:attribute name="RoleAttributeName" type="xs:string" use="required"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
</xs:element>
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A.11.3 Element MappingType/lnterfaceNameMapping

The element “InterfaceNameMapping” maps the role interface name to a system unit interface
name. Therefore, it contains the fields “SystemUnitinterfaceName” and “RolelnterfaceName”.

diagram -
InterfaceHameMapping
bype |
attributes Name Type Use Default Fixed Annotation
SystemUnitinterfaceName  xs:string required
RolelnterfaceName xs:string required
PropertyString propertystring optional
changeMode changeMode optional state

source | <xs:element name="InterfaceNameMapping" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="SystemUnitinterfaceName" type="xs:string" use="required"/
<xs:attribute name="RolelnterfaceName" type="xs:string" use="required"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" dgfan{=
</xs:complexType>
</xs:element>

A.12| ComplexType RoleClassLibType

A.12.1 General

The datatype “RoleClassLibType” specifies the
contaiph multiple role class definitions. wle br

5 may
stored
in the field “GlobalRoleLibName”.

dipgram

9

.....

<\(\ﬁt{le§a§§}_ilﬁ'ﬂre Ry |
RN g

children | Description Version Revision Copyright Additionalinformation RoleClass

element CAEXFile/RoleClassLib

used by
. Name Type Use Default Fixed Annotation
tt t
attributes GlobalRoleLibName xs:string required
PropertyString propertystring optional
changeMode changeMode optional state

source | <xs:complexType name="RoleClassLibType">
<xs:sequence minOccurs="0">

<xs:group ref="Header" minOccurs="0"/>

<xs:element name="RoleClass" type="RoleFamilyType" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
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<xs:attribute name="GlobalRoleLibName" type="xs:string" use="required"/>

<xs:attribute name="PropertyString" type="propertystring" use="optional"/>

<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>

A.12.2 Element RoleClassLibType/RoleClass

The specification of roles may be stored in the element “RoleClass”. Each role class shall contain
a field “RoleClassName” which shall be uniqge in the structure of the role library.

diagram

l_RolanmilyType

_———

|- LI
type | RoleFamilyType
children | Description Version Revision Copyright Additionalinformation Attribute AttributeValue Externallnterface
PredefinedRealisation RoleClass
attributes Name Type. Use . Default Fixed Annotation

RoleClassName xs:string required

PropertyString propertystring optional

changeMode changeMode optional state

source | <xs:element name="RoleClass" type="RoleFamilyType" minOccurs="0" maxOccurs="unbounded"/>
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A.13 ComplexType RoleClassType

A.13.1 General

The datatype “RoleClassType” defines structures for the specification of role classes. Each role
shall have an unique identifier stored in the field “RoleClassName”.

diagram

N

clhildr, escri imers n F\Mion Copyright Additionalinformation Attribute AttributeValue Externallpterface
fin ealisation
ubed by coﬁp'ex\fxpe\al(oleFamilyType
attlibutes Neme Type_ Use_ Default Fixed Annotption
RoleClassName xs:string required
PropertyString propertystring optional
changeMode changeMode optional state
source | <xs:complexType name="RoleClassType">

<xs:sequence minOccurs="0">
<xs:group ref="Header" minOccurs="0"/>
<xs:element name="Attribute" type="Attribute Type" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="AttributeValue" type="AttributeValueType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Externallnterface" type="InterfaceRequirementType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="PredefinedRealisation" minOccurs="0">
<xs:complexType>
<xs:complexContent>
<xs:extension base="SystemUnitClassType">
<xs:attribute name="GlobalSystemUnitClassLibName" type="xs:string" use="optional"/>
<xs:attribute name="refBaseSystemUnitClass" type="xs:string" use="optional"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:extension>

</xs:complexContent>
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</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="RoleClassName" type="xs:string" use="required"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>

A.13.2 Element RoleClassType/Attribute

The element “Attribute” is of the datatype “AttributeType”. For a description of this datatype, see

Clause A.4.2.

diagram |—____________|
AttributeType |

Attribute L'
bepe | AttributeTvpe T |

A
type AttributeTypﬁ(

children Defa@/}tser Semar@c}qut}mq't\m{a)hty Attribute
attfibutes Name _ ype ' Use_ Default Fixed Annotption

LocalAttrits e X g required

x§istring optional

:string optional

xs:string optional

propertystring  optional

changeMode  optional state

ourge | < %Mme—' ttribute" type="Attribute Type" minOccurs="0" maxOccurs="unbounded"/>

A.13.8 Elem t\Ro ClassType/AttributeValue

The e]lement “AttributeValue” is of the datatype “AttributeValueType”. For a description

pf this

datatype,isee Clause A.6.

diagram r-— " — — — —
| AttributeValueType _i
Fvane
| ;- |
AttributeValue : _______________ '
bype | Attribute’alueType O Constraint TR F |
Sod) +
| :t':.fpej Aftribute’ alueReguirement Type E:] |
_________________________________________________________ o
| 0.0 |

type | AttributeValueType
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children | Value Constraint
. Name Type Use Default Fixed Annotation
tt t
attributes refAttribute reference required
description xs:string optional
dimension xs:string optional
PropertyString propertystring optional
changeMode changeMode optional state
source | <xs:element name="AttributeValue" type="AttributeValueType" minOccurs="0" maxOccurs="unbounded"/>
A.13.4 Element RoleClassType/Externalinterface

The element “Externallnterface” may specify external interfaces of roles. The element is of the
datatype “InterfaceRequirementType”. For a description of this datatype, see Clause A.10. The
element shall have a field “LocallnterfaceName”. Each interface shall have an unique interface

identiffer. Existing Interfaces may be referenced by the tields reflnierfaceClass
“GlobalinterfaceClassLibName” when these interface classes are defined.

and

dipgram

<

r——————— & ]

InterfaceRequirememType

|
| e
| -
|
|

ExternallnféQa{:e

\\> iy [ AttributeTyps [j
0.

i AtibuteValue E:]

type | AttributevalueType 1

_____________________________________ st

0. .o

InterfacMirementType

typg
chifder | Description Version Revision Copyright Additionalinformation AdditionalAttribute AttributeValug
attributes Name Type_ Use_ Default  Fixed Annotation
LocallnterfaceName xs:string required
GloballnterfaceClassLibName xs:string optional
refinterfaceClass reference optional
description xs:string optional
PropertyString propertystring optional
changeMode changeMode optional state
source | <xs:element name="Externallnterface" type="InterfaceRequirementType" minOccurs="0" maxOccurs="unbounded"/>
A.13.5 Element RoleClassType/PredefinedRealisation

The element “PredefinedRealisation” may assign a certain class definition of a system unit to a role
specification. Therefore, it contains the field “GlobalSystemUnitLibName” to reference the library
where the class is defined. The field “refBaseSystemUnitClass” may reference to an existing system
unit class. The referenced system unit class definition may be enhanced by a detailed specification of
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the datatype “SystemUnitClassType”. The element “PredefinedRealisation” is of the datatype
“SystemUnitClassType”. For a description of this datatype, see Clause A.18.

diagram

PredefinedRealisation L,
Iype |S':.fstemUn'rtCIassT':.fpe

<xs:complexType>
<xs:complexContent>
<xs:extension base="SystemUnitClassType">

type | extension of SystemUnitClassType
children | Description Version Revision Copyright Additionalinformation Attribute AttributeValue Externallnterface
InternalElement SupportedRoleClass InternalLink
attributes Name Type Use Default Fixed Annotation

GlobalSystemUnitClassLibName  xs:string optional

refBaseSystemUnitClass xs:string optional

PropertyString propertystring optional

changeMode changeMode optional state

source | <xs:element name="PredefinedRealisation" minOccurs="0">

<xs:attribute name="GlobalSystemUnitClassLibName" type="xs:string" use="optional"/>
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<xs:attribute name="refBaseSystemUnitClass" type="xs:string" use="optional"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>

A.14 ComplexType RoleFamilyType
A.14.1 General

The datatype “RoleFamilyType” is an extension of the datatype “RoleClassType”. For a description
of this datatype see A.13. The datatype ‘RoleFamilyType” allows the creation of child elements of
role cl isti ' It may

be extended by new definitions of characteristics (attribute elements). Derive ses may- festrict
the value of predefined characteristics (attribute elements) by means of consjraints.

dipgram |—
RoleClassType

N
(Hole{/an\l}w:f\g-

R
1 Additionallnformation : |
A

----- yee] RoleFamiyTyoe ]

type | extension of RoleClassType

children | Description Version Revision Copyright Additionalinformation Attribute AttributeValue Externallnterface
PredefinedRealisation RoleClass
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elements RoleFamilyType/RoleClass RoleClassLibType/RoleClass

used by
attributes Name Type. Use. Default Fixed Annotation
RoleClassName  xs:string required
PropertyString propertystring optional
changeMode changeMode optional state

source | <xs:complexType name="RoleFamilyType">
<xs:complexContent>
<xs:extension base="RoleClassType">
<xs:sequence minOccurs="0">
<xs:element name="RoleClass" type="RoleFamilyType" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

A.14.2-ElementRoteFamilyFypefRoteClass

The element “RoleClass” defines a derived class of a base role class,
datatype “RoleFamilyType”. For a description of this datatype. see Clau

dipgram e e e N
l_RolanmilyType

_——d

'JYE'?J Attrioute/sueType

RoleClass ’JJ‘ I
TYpE | FaleF amity Type |

type | RoleFamilyType
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children | Description Version Revision Copyright Additionalinformation Attribute AttributeValue Externallnterface
PredefinedRealisation RoleClass
attributes Name Type_ Use ) Default Fixed Annotation
RoleClassName  xs:string required
PropertyString propertystring optional
changeMode changeMode optional state
source | <xs:element name="RoleClass" type="RoleFamilyType" minOccurs="0" maxOccurs="unbounded"/>

A.15 ComplexType SystemHierarchyElementType

A.15.1 General

The datatype “SystemHierarchyElementType” allows the definition of hierarchical structures. This

datatype is an extension of the datatype “SystemlnitinstanceType” For a description of this
datatype, see Clause A.20. The subelement “SystemHierarchyElement” s a_fedursive
definiton of plant hierarchies. Each “SystemHierarchyElementType’ field
“SystdmuUnitinstanceName” to store the identifier of the hierarchy. A
diggram —_— &}*——
i_ﬂysteml.lnitlnstnnceType _|
(%rstemHier?{{:hﬁkamﬁhTmre |
type extensiMstemUnitInstanceType
chfldfef + Description Version Revision Copyright Additionallnformation SingletonClassDescription
_SystemHierarchyElement
used by elements SystemHierarchyElementType/SystemHierarchyElement
SystemHierarchyLibType/SystemHierarchyElement
attributes Name Type Use Default Fixed Annotation
SystemUnitinstanceName xs:string required
description xs:string optional
PropertyString propertystring optional
changeMode changeMode optional state
source | <xs:complexType name="SystemHierarchyElementType">
<xs:complexContent>
<xs:extension base="SystemUnitInstanceType">
<xs:sequence minOccurs="0">
<xs:element name="SystemHierarchyElement" type="SystemHierarchyElementType" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:extension>



https://iecnorm.com/api/?name=6900d5b59815ba2882e6e63453776f10

PAS 62424 © IEC:2005(E) -71-

</xs:complexContent>
</xs:complexType>

A.15.2 Element SystemHierarchyElementType/SystemHierarchyElement

The element “SystemHierarchyElement” is of the datatype “SystemHierarchyElementType”.
description of this datatype, see Clause A.15.

diagram e e e e e e e e e e
EystemHlel archyElementType

' Description ! i

) e | wEatring

SystemHierarchyElement A
vpe | SystemHierarchyElemert Type

@
type System\Prg(é'}h{\E'b{M >

[e]

ildren | Descrigtio rsio RWyrlghtAddltlonallnformatlon SingletonClassDescription
Syste ierarchyEle

—_
=3

a

Type Use Default Fixed Annotation
xs:string required

ibutes
xs:string optional
propertystring optional

< changeMode optional state

ource <x§rsqer2t7>me="8ystemHierarchyEIement" type="SystemHierarchyElementType" minOccurs="0"
maxOccurszunbounded"/>
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A.16 ComplexType SystemHierarchyLibType
A.16.1 General
The datatype “SystemHierarchyLibType” allows for the definition of plant hierarchies. The name of

the base hierarchy shall be stored in the field “GlobalSystemHierarchyName”. Underlaying
hierarchies may be defined by the subelement “SystemHierarchyElement”.

diagram

(%'stemHlerarchyLll:rTm:-e ———— E|-

ildren | Description Vers( kh\lsm ht Addit onall>ormat|on SystemHierarchyElement

[¢]

ubed by | element c[\x /SyédemH.erar\e\?\)

attfibutes Name p Use. Default Fixed Annotation
Glob ierarchyMa ystrin required
desc D ing optional
Prop opertystring optional
changeM Mode optional state

ource | <xs:cofipleXTyre name="System erarchyleType>
"GIobaISystemHierarchyName" type="xs:string" use="required"/>

<xs:attribute name= changeMode type="changeMode" use="optional" default="state"/>
</xs:complexType>
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A.16.2 Element SystemHierarchyLibType/SystemHierarchyElement

The element “SystemHierarchyElement” is of the datatype “SystemHierarchyElementType”. For a
description of this datatype, see Clause A.15.

diagram

SystemHierarchyElement L
vpe | SystemHierarchyElemert Type

type SystemHlerarWE}ern\l&yp?.\

o

ildren Descrlp ion Versi v ion dltlonallnformatlon SingletonClassDescription
Syste HierarchyElem

. Name Use Default Fixed Annotation
attfioutes SystemUn({tinst required
descri xs:str lo] optional
PropextySthng ropeftystring optional
changeMod changeMode optional state

ource selwa e-erarchyElement" type="SystemHierarchyElementType" minOccurs="0"
m Occ\rs— nbaunde
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A.17 ComplexType SystemUnitClassLibType
A.17.1 General

The datatype “SystemUnitClassLibType” specifies the structure of system unit libraries. System
unit libraries may contain multiple system unit class definitions. Each system unit library shall
have an unique library name stored in the field “GlobalSystemUnitLibName”.

diagram

(%'stemllnltCIassLlhTm:-e E:} ———— E|-

7~ .
dditionalinformation |

.'_‘,\'/,'_'
[..co
N3
clfildren | Description Vers( kh\lsmg\ht dit| onall>ormat|on SystemUnitClass
ubed by | element cr\x ISyéiemUnltCI\asik\)
Use Default Fixed Annotgtion

—
=3

rin required

1 Name
atifibutes Glob. tem nitLibNapne\_ xs: \\> i
Prop ropextysthirfg  optional
change o changeMode  optional state

ource me "System \T({assleType">

<xselementanes"SystemUnitClass" type="SystemUnitFamilyType" minOccurs="0" maxOccurs="uhbounded"/>

="GlobalSystemUnitLibName" type="xs:string" use="required"/>
b "PropertyString" type="propertystring" use="optional"/>

<xsiatiti ="changeMode" type="changeMode" use="optional" default="state"/>
<\/xsc{mple ype>

AAT.

The specification of a system unit may be stored in the element “SystemUnitClass”. Each system
unit class shall contain a field “SystemUnitClassName” which shall be unique in the structure of
the system unit library.
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diagram

T TN
by | SyStemUnitE armily Typ

type | SystemUnitFamilyType

children | Description Version Revision Copyright Additionalinformation Attribute AttributeValue Externallnterface
InternalElement SupportedRoleClass InternalLink SystemUnitClass

. Name Type Use Default Fixed Annotation
ttribut
atiributes SystemUnitClassName xs:string required
PropertyString propertystring optional
changeMode changeMode optional state

source | <xs:element name="SystemUnitClass" type="SystemUnitFamilyType" minOccurs="0" maxOccurs="unbounded"/>
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A.18 ComplexType SystemUnitClassType
A.18.1 General

The datatype “SystemUnitClassType” defines structures for the specification of system unit
classes. Each system unit requires a unique identifier stored in the field “RoleClassName”.

= - N 1
Description !
1

diagram

;

children | Description Version Revision Copyright Additionalinformation Attribute AttributeValue Externallnterface
InternalElement SupportedRoleClass InternalLink

elements RoleClassType/PredefinedRealisation
SystemUnitClassType/InternalElement/PredefinedRealisation
SystemUnitinstanceType/SingletonClassDescription
complexType SystemUnitFamilyType

used by

source | <xs:complexType name="SystemUnitClassType">
<xs:sequence minOccurs="0">
<xs:group ref="Header" minOccurs="0"/>
<xs:element name="Attribute" type="AttributeType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="AttributeValue" type="AttributeValueType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Externallnterface" type="InterfaceRequirementType" minOccurs="0" maxOccurs="unbounded"/>
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<xs:element name="InternalElement" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:sequence minOccurs="0">
<xs:element name="RoleRequirements" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="AdditionalAttribute" type="AttributeType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="AdditionalAttributeValue" type="AttributeValueType" minOccurs="0"
maxOccurs="unbounded"/>
<xs:element name="AdditionalExternallnterface" type="InterfaceRequirementType" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="RoleClassLibName" type="xs:string" use="required"/>
<xs:attribute name="refRoleClass" type="reference" use="required"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
</xs:element>
<xs:element name="PredefinedRealisation" minOccurs="0">
<xs:complexType>
<xs:complexContent>
<xs:extension base="SystemUnitClassType">
<xs:attribute name="GlobalSystemUnitClassLibName" type="xs
<xs:attribute name="refBaseSystemUnitClass" type="referg
<xs:attribute name="PropertyString" type="propertystring'
<xs:attribute name="changeMode" type="changeMode*
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs element>

</xs: sequence>
<xs:attribute name="localElemge

</xs:complexType>
</xs:element>
<xs:element name

Y type="xs:string" use="required"/>
"reference" use="required"/>

écalLinkName" type="xs:string" use="required"/>
me="refPartnerSideA" type="reference" use="optional"/>
e="refPartnerSideB" type="reference" use="optional"/>

</xs:complexType>
</xs:element>
</x<'an'| lence>

</xs:complexType>
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A.18.2 Element SystemUnitClassType/Attribute

The element “Attribute” is of the datatype “AttributeType”. For a description of this datatype, see
Clause A.4.2.

diagram r———— — — — — — — — /]
AttributeType

' refSemantic

i
Attribute %}:J ;'-'-—\EF L
5,

bype |.ﬂ~ttrihuteT':,-'pe _____

_E Attribute

type | AttributeType

o

ildren | DefaultValue refSemantic Constriﬁauantity t}inte
N\

1 Name Default  Fixed Annotption
DUES || ocalAttributeNa

description
dimension

attributeDataTy

—
=3

a

g optional
optional state

PropertyStrin
change e changeMo
A4
ource | <xs:ele| Wtrw' ty})e\="At iputeType" minOccurs="0" maxOccurs="unbounded"/>
SN

XD
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A.18.3 Element SystemUnitClassType/AttributeValue

The element “AttributeValue” is of the datatype “AttributeValueType”. For a description of this
datatype, see Clause A.6.

diagram
AttribwteValue L
bype | AttributealueType
type | AttributeValueType

ildren

[e]

Value Constraint

—
=3

attfibutes

Name Type Use Default ixe Mnotatlon
refAttribute reference required

description xs:string optional

dimension xs:string optional

PropertyString propertystring optional

changeMode changeMode optional state

ource

<xs:element name="AttributeValue" type="AttributeVal eTy(’?man urs="0¢ m Occurs "unbounded"/>

A.18.4 Element SystemUnitClassT

The element “Externallnterface” may speui
the dgtatype “InterfaceRequirementType*
The dlement shall have a fleld “Loc
interface identifier. ExistingA
“GlobalinterfaceClassLibNa

Nt is of
A.10.
ch interface shall have an unique

by the fields “refinterfaceClasg” and
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dagram | IlafERIuthHET;a _________ _i
| |
| |
| |
| |
| |
| |
| |
| |
| T o

Externalllrterfm:e. % N _. |
bype | IrterfaceReqguiremerd Type | B 'D";g = |
| |
| |
| |
|
|
- — —
type | InterfaceRequirementType (
clpildren | Description VerszsyJﬁ"C&& ht Addi onal\ﬁ§ormatlon AdditionalAttribute AttributeValug
Name Default Fixed Annotgation

—
=3

attfibutes

Locallnterfac me g eqwred

Globallnterfa eC optional
reflnterfa e optional
des optional
Prop tr propertystring  optional

changeM optional  state

ource

<xs.e|% \\\aQ —\EQNnerf}Ze" type="InterfaceRequirementType" minOccurs="0" maxOccurs="§inbounded"/>

A.18.p

The element
shall Have thexattri

lement” allows for the definition of the internal structure of a system junit. It

of the element may be stored in the attribute “description”.

‘LocalElementName” to store the identifier of the element. The desdription

The “InternalElement” may have a reference to a predefined, pre-existing unit, which may be

realized by the element “PredefinedRealisation”.
can be made by the definition of the element

Requirements to the defined internal elements
“RoleRequirements”.

The child element

“MappingObject” allows for the mapping of user defined names to predefined names in class

definitions.
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diagram [mmmmmmee el
+ RoleRequirements
P [+
obype| :
InternalElement :F , PredefinedRealisation é
type L ilype | SystemUnitClassType
' MappingObject _;_
itype | MappingType
children | RoleRequirements PredefinedRealisation MappingObject
attfibutes Name Type. Use. Default ixed  Annothtion
localElementName xs:string required
description xs:string optional
PropertyString propertystring optional
changeMode changeMode optional statg\/\
ource | <xs:element name="InternalElement" minOccurs="0" maxOccurs="unbgund \/

<xs:complexType>
<xs:sequence>
<xs:element name="RoleRequirements" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="AdditionalAttribute" type="Affribute Type" mi unded"/>

maxOccurs="unbounded"/>

<xs:element name="Additiona
<xs:complexType>

<xs:complexContent>

<xs:attrip Q= ssLibName "xs:string" use="required"/>
<xs:attri Q ="reference" use="required"/>
ZXSattribs g" type="propertystring" use="optional"/>
a . pe="changeMode" use="optional" default="state"/>

</x¥Q

e="GlobalSystemUnitClassLibName" type="xs:string" use="optional"/>
name="refBaseSystemUnitClass" type="reference" use="optional"/>
name="PropertyString" type="propertystring" use="optional"/>

te name="changeMode" type="changeMode" use="optional" default="state"/>

:cémplexContent>
</xs:complexType>
</xs:element>

</xs:sequence>
<xs:attribute name="localElementName" type="xs:string" use="required"/>
<xs:attribute name="description" type="xs:string" use="optional"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
</xs:element>
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A.18.6 Element SystemUnitClassType/InternalElement/RoleRequirements

The element “RoleRequirements” allows for the definition of requirements to a predefined role
class definition. To reference the defined role class, it shall have the attributes
“RoleClassLibName” and “refRoleClass”.

The sub elements “AdditionalAttribute”, “AdditionalAttributeValue” and “AdditionaExternallnterface”
allow for the enhancement of the referenced role class definition by new attribute definitions, with new
value requirements or new definitions of required external interfaces.

diagram

RoleRequirements +
bype :

o

ildren | AdditionalAttribute AdditionalAttributeValue AddltlénaIF“tFrnzi\h\{erW

. Name Type Use ayl Fixed Annotption
atifibutes RoleClassLibNa  xs:string i \/5 6
me
refRoleClass reference
PropertyString propertystring
changeMode changeMode te

ource

nam-"A'tlonaIAttrl IS type "Atr uteType" minOccurs="0" maxOccurs="unbounded"/>

erface" type="InterfaceRequirementType" minOccurs="0"

e="AttributeValueType" minOccurs="0" maxOccur$="unbounded"/>
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A.18.7 Element SystemUnitClassType/InternalElement/RoleRequirements/
Additional Attribute

The element “AdditionalAttribute” is of the datatype “AttributeType”. For a description of this
datatype, see Clause A.4.2.

diagram r————— — — — — — — —
| Attribute Type
I
Additional Attribute
type |AttributeT\,-'pe
type
clhildren \e\
f Name U Default  Fixed Annotption
attfioutes LocalAttributeName stri w
description st
dimension
attributeDataType
PropertyStrin
changeMode state
ource <xs:eénebnaie="Ad tionNriNWAttributeType" minOccurs="0" maxOccurs="unbounded"{>
A.18. i /InternalElement/RoleRequirements/
The e is pf the datatype “AttributeValueType”. For a description pf this
dataty
di r— e — — — — — — —
| AttributeValue Type _i
Svalue
| - |
AdditionalAttributeValue HT}W': ............... : |
. i et T Lo ymmmm - - ememeemmmmmo oo
i el R R L i | | :-- " Constraint T T
iy | AttributealueRequirement Type 7 |
| 0. oo |
- - _
type | AttributeValueType
children | Value Constraint
. Name Type Use Default Fixed Annotation
attributes refAttribute reference required
description xs:string optional
dimension xs:string optional
PropertyString propertystring optional
changeMode changeMode optional state
source | <xs:element name="AdditionalAttributeValue" type="AttributeValueType" minOccurs="0" maxOccurs="unbounded"/>
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A.18.9 Element SystemUnitClassType/InternalElement/RoleRequirements/
AdditionalExternallnterface

The element “AdditionalExternalinterface” is of the datatype “InterfaceRequirementType”.
description of this datatype, see Clause A.10. Besides the attributes of the latter datatype, an
element “additionalExternallnterface” shall have the attribute “LocallnterfaceName” to identify the
specified new additional external interface.

For a

diagram
AdditionalExternallnterface |
ype | IrterfaceRequiremert Type |
| Y AttributeValue E"F] |
'typeJAﬁrlerteValueType N
_____________________________________ -R? by | |
0.
O VA N
type | Interfac gq\ui%n pe\/\
clpildren Descrl%{or\y\s\on\ke\vanght Additionallnformation AdditionalAttribute AttributeValug
attfibutes Type Use Default Fixed Annotation
xs:string required
xs:string optional
reference optional
xs:string optional
propertystring optional
changeMode optional state
oupcé, | <xs:element name="AdditionalExternallnterface" type="InterfaceRequirementType" minOccurs="0"
maxOccurs="unbounded"/>

A.18.10 Element SystemUnitClassType/InternalElement/PredefinedRealisation

The element “PredefinedRealisation” is of the datatype “SystemUnitClassType”. For a description
of this datatype, see Clause A.18 The Element allows for the definition as well as for the
enhancement of complex units and their assignation, for example, to internal elements (see
Clause A.18.5).
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diagram _—— YV V— V— — — — — —
rﬂystemllnittlnssType

PredefinedRealisation L
Iype |S':.fstemUn'rtCIassT':.fpe

{

typé€ | extension of SystemUnitClassType

children | Description Version Revision Copyright Additionalinformation Attribute AttributeValue Externallnterface
InternalElement SupportedRoleClass InternalLink

attributes Name Type Use Default  Fixed Annotation
GlobalSystemUnitClassLibName  xs:string optional
refBaseSystemUnitClass reference optional
PropertyString propertystring optional
changeMode changeMode optional state

source | <xs:element name="PredefinedRealisation" minOccurs="0">
<xs:complexType>
<xs:complexContent>
<xs:extension base="SystemUnitClassType">

<xs:attribute name="GlobalSystemUnitClassLibName" type="xs:string" use="optional"/>
<xs:attribute name="refBaseSystemUnitClass" type="reference" use="optional"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
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</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>

A.18.11 Element SystemUnitClassType/lnternalElement/MappingObject

The element “MappingObject” is of the datatype “MappingType”. For a description of this datatype

see A.11.
diagram _— Y — — — — —
| MappingType
| e —————
botype|
MappingOhject r""\El_ C T e
typs | MappingType | ----- L
i_ v InterfacelameMapping
| e ¢
| f..m
type | MappingType /_\
clpildren | AttributeNameMapping InterfaceNameMapplng
. Name Type \/D au Annothtion
atifibutes PropertyString propertystring t|o
changeMode changeMode op n st te
ource | <xs:element name="MappingObject" ty ma;{\\g\'l'ybe"\mmo ="0"/>
A.18.12 Element Systém &p ortedRoleClass
The element “Support d ent of predefined roles to the surropinding
system unit class d ! finition in a role library the element shall hgve the
attributes “GlobalR ?
dipgram NS INRANS o
Suw')/}t@x@oléc\a + MappingOhject
e [ iy MappingType
c ild% mgpmg\ﬁct\ \/
! Type Use Default Fixed Annothtion
tt It
@ IbL%s\ a xs:string required
reference required
propertystring optional
changeMode optional state
alf€e | <xs:element name="SupportedRoleClass" minOccurs="0" maxOccurs="unbounded">
<yQ'r~nmlnIm(Typn>

<xs:sequence minOccurs="0">
<xs:element name="MappingObject" type="MappingType" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="GlobalRoleLibName" type="xs:string" use="required"/>
<xs:attribute name="refRoleClass" type="reference" use="required"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>
</xs:complexType>
</xs:element>
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A.18.13 Element SystemUnitClassType/SupportedRoleClass/MappingObject

The element “MappingObject” is of the datatype “MappingType”. For a description of this

datatype, see Clause A.11.

diagram r—— — — — — — —
| MappingType _|
| v AttributeHameMapping r |
T I

MappingQbject Lo \E|' : """""""""" III '?o" :
by | Mapping Type | N o o |
v InterfacelameMapping E_ |

| K

Nl T
o e ]

| 0.

[N
type | MappingType (\ \ \

[¢]

ildren | AttributeNameMapping InterfaceNameMapping

—
=3

a

changeMode changeMode optional stat

! Name Type Use Default Annot]
but . . .
outes PropertyString propertystring optional \ \\/

htion

ource | <xs:element name="MappingObject" type= "MapplngTyFy}/mMr "0"/>

A.18.14 Element SystemUnitClassType/InternalLi

The glement “InternalLink” allows t i i iohships of defined ifternal

elemepts. To identify the relationship, it'shal
partner elements, it has the two optional i

ce the

dipgram - \)
InternalLink
o] /\(\

Default Fixed

—
=3

attlibutes

state

Annot]

htion

ource mestInterpalLink™ minOccurs="0" maxOccurs="unbounded">

e="description" type="xs:string" use="optional"/>
name="PropertyString" type="propertystring" use="optional"/>

</xs:complexType>
</xs:element>

name="changeMode" type="changeMode" use="optional" default="state"/>

A.19 ComplexType SystemUnitFamilyType
A.19.1 General

The datatype “SystemUnitFamilyType” is an extension of the datatype “SystemUnitClassType”.
For a description of this datatype, see Clause A.18. The datatype “SystemUnitFamilyType” allows
for the creation of child elements of system unit classes. Child classes contain all characteristics
(attribute elements) of the base class but may be extended by new definitions of characteristics

(attribute elements).



https://iecnorm.com/api/?name=6900d5b59815ba2882e6e63453776f10

PAS 62424 © IEC:2005(E)

diagram

rSystemUnitCln&sType

(%'s’temllnitFamiUTmre E:]-I-

+

type | extension of SystemUnitClassType
children | Description Version Revision Copyright Additionalinformation Attribute AttributeValue Externallnterface
InternalElement SupportedRoleClass InternalLink SystemUnitClass
used by elements SystemUnitFamilyType/SystemUnitClass SystemUnitClassLibType/SystemUnitClass
. Name Type Use Default Fixed Annotation
ttribut
atributes SystemUnitClassName xs:string required
PropertyString propertystring optional
changeMode changeMode optional state
source | <xs:complexType name="SystemUnitFamilyType">

<xs:complexContent>
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<xs:extension base="SystemUnitClassType">

<xs:sequence minOccurs="0">
<xs:element name="SystemUnitClass" type="SystemUnitFamilyType" minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>
<xs:attribute name="SystemUnitClassName" type="xs:string" use="required"/>
<xs:attribute name="PropertyString" type="propertystring" use="optional"/>
<xs:attribute name="changeMode" type="changeMode" use="optional" default="state"/>

</xs:extension>

</xs:complexContent>
</xs:complexType>

A.19.2 Element SystemUnitFamilyType/SystemUnitClass

The element is of the datatype “SystemUnitFamilyType”. For a description of this datatype, see
Clause A.19.

dipgram

l_Sys-temUn'rtanilyType

typz | AtrbutevaueType

r-

&

minitClass L
ly}e |SystemUn'rtFaminTvpe

type

SystemUnitFamilyType

children

Description Version Revision Copyright Additionalinformation Attribute AttributeValue Externalinterface
InternalElement SupportedRoleClass InternalLink SystemUnitClass

attributes

Name Type Use Default Fixed Annotation
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