IEC/TR 62794:2012(E)

IEC/TR 62794

Edition 1.0 2012-11

TECHNICAL
REPORT

colour
inside

InduIrial-process measurement del for

repreisentation of production faciliti



https://iecnorm.com/api/?name=a23c6a8720ebaf749b246f57b050749d

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2012 IEC, Geneva, Switzerland

or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publi
please contact the address below or your local IEC member National Committee for further information.

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form

from

cation,

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch

About the IEC

The Intefnational Electrotechnical Commission (IEC) is the leading global organization
Internatignal Standards for all electrical, electronic and related technologies.

About JEC publications
The techpical content of IEC publications is kept under constant review by the IEC:
latest ed|tion, a corrigenda or an amendment might have been published.

prepares<and

Useful lipks:

IEC publications search - www.iec.ch/searchpub
The advanced search enables you to find IEC publications i i dictionary of elect

ublishes

have the

onic and

by a variety of criteria (reference number, text, technical ectrica ining”more than 30 000 terms and

committe,...). d French, with equivalen
It also pives information on projects, replace

withdraw publications.

d
IEC Just Published - webstore.iec.ch/justpublished

Stay up tp date on all new IEC publications. Just Pub Ilshe
details al| new publications released i i

also oncq a month by email.

9,

sh to give us your feedback on this p
e€d further assistance, please con
Cusfomer Service Centre: csc@iec.ch.

terms in

./ Also known as the Intgrnational

blication
act the


mailto:info@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=a23c6a8720ebaf749b246f57b050749d

IEC/TR 62794

Edition 1.0 2012-11

TECHNICAL
REPORT

colour
inside

Industrial-process measurement, cont del for
repre i i

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION ericecoe  \f\[
ICS 25.040.40 ISBN 978-2-83220-440-5

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

® Registered trademark of the International Electrotechnical Commission



https://iecnorm.com/api/?name=a23c6a8720ebaf749b246f57b050749d

-2 - TR 62794 © |IEC:2012(E)

CONTENTS

O T L O I S 4
L I 1V I 2 15 10 T T ] PP 6

0.1 Rationale for the digital factory reference model...........cc.oiiiii i 6

0.2 Approach to the digital factory ... 6

S o0 o 1= 3PS 9
2 Normative references

Tefms, definitions, symbols and abbreviated terms................... [Nl

3.1 Terms and definitions ... oA N

3.4 Symbols and abbreviated terms.............ooooiiiii L SN S N

3.2.1 General symbols and abbreviated terms

3.3 CoNVENtIONS .o S AN e N e
3.3.1 Representation of basic elements
3.3.2 Representation of relationships ....[.....0 000 ... D . 0 n i,

3.3.3 Representation of views
Overview of the digital factory model and«

Reference model concepts ... N N e e e e | 15

51 Properties .o e O e | 15
511 General oo N e N N e 15

5.1.2  Propertirattributes .. o8 N e S e | 16

5.4 Basic elements ... ... i N e | 16

d Relationships BEN ic.elements (BE relationships)......ccccooeveiii s 18

LT T N €Y = - | G e PPN R 18

5.3.2 Refationshi e Attribute ... 19

[ o LU | PP PP 21

...... 22

...... 23

...... 24

6 Activities ofithe referenice model........ ..o 26
...... 26

Filtering of data for lifecycle viewpoints ............ccooceeiiiiiiiniiiieeeeee e, 27

6.3 Activities for lifecycle workflow ... 27
6.3.1 General concepts for automation activities ...l 27

6.3.2 Example of lifecycle activities — simulation activity.................c..coooiiinll 28

Annex A (informative) Relationships between terms...........oooiiii 30
Annex B (informative) Reference to property database standards...............cocooeiiiiiiiinnnnne. 33
L] o 10T = Y o1 2 172 PP 35
Figure 1 — The digital factory and related standard activities.................oo s 8
Figure 2 — Transition from legacy systems to new electronic approach .................ccoeeeeennn. 14
Figure 3 — Overview of the DF repository, automation assets and activities .......................... 15
Figure 4 — Example of properties of an automation asset..............o 16

Figure 5 — Viewpoints on properties of an automation asset.................oo. 17


https://iecnorm.com/api/?name=a23c6a8720ebaf749b246f57b050749d

TR 62794 © |IEC:2012(E) -3-

Figure 6 — Grouping of properties for an automation asset..............cooiiiiiii 18
Figure 7 — Relationships between basic elements ..., 18
Figure 8 — Example view of the structural relationships for a single PLC....................ocooel. 20
Figure 9 — Example view of operational relationships of distributed functions....................... 21
Figure 10 — Examples of structural relationship types (permanent and temporary)............... 21
Figure 11 — Examples of operational relationship types (permanent and temporary) ............ 22
Figure 12 — Example of relationships with timing attributes ..................coooi 23
Figure 13 — Examples of relationships ..o 25
Figure 14 — Part of an engineering activity ..........coeeeuiieiieniieiiiiiee e 26

Figure |15 — Filtering of data for lifecycle activities...........coccooviiiii [ 0] 27
Figure |16 — Lifecycle WOrkflow ...........ccoeeiiiiiiiiiiiiiiiieeeeeee S O 28
Figure |17 — Production process vs. application performance requirements ...\ ... 29
Figure 18 — Performance simulation of a digital factory............ .05 N 00 N e 29

Figure |A.1 — Relationships between terms (1) ........ccooiii i 80 NN e N e, 31
Figure |A.2 — Relationships between terms (2)............... S N\ VP N N SO I 32
Figure|B.1 — Overview of the IEC 61987 series .../ e e NGl e N e e 33

Figure |B.2 — Overview of the IEC 62683 standardy \...2. /s Do e 34
Table 1 — Conventions for representation of basic elements....../o....cooooiiiii 12
Table 2 — Conventions for representation of str elationships optional attribute ..{...... 12
Table 3 — Conventions for representation o onal relationships optional

attributes ...l R AT N TR N O T S PP UPUUPRUPRPRPRTPIN PP 13
Table 4 — Summary of jali f Frelationship attributes..............ooooi e, 24

9,



https://iecnorm.com/api/?name=a23c6a8720ebaf749b246f57b050749d

—4 - TR 62794 © |IEC:2012(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS MEASUREMENT,
CONTROL AND AUTOMATION -

Reference model for representation of production facilities
(digital factory)

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization fr standare |zat| Mmprising
all rjational electrotechnical committees (IEC National Committees). The promote
interpational co-operation on all questions concerning standardization in the e elds. To
this gnd and in addition to other activities, IEC publishes International Sta ifications,
Techpical Reports, Publicly Available Specifications (PAS) and Gui as “IEC

Publication(s)”). Their preparation is entrusted to technical committees; 2 : interested
in the subject dealt with may participate in this preparatory wefk. , governmental gnd non-
govefnmental organizations liaising with the IEC also participate_in thi pa ion closely
with |the International Organization for Standardization (ISO) i 3 3 ined by

agregment between the two organizations.

2) The {formal decisions or agreements of IEC on technical m e ible, i national
consensus of opinion on the relevant subj i from all
interg¢sted IEC National Committees.

3) IEC Publications have the form of recommendations™for in io National
Comnittees in that sense. While all reasonabte effo i t of IEC
Publications is accurate, IEC cannot be for any
misirjterpretation by any end user.

4) In onder to promote international uniformi \ C i lications
trangparently to the maxi si i iyergence
betwgen any IEC Publication and the cated in

the latter.

5) IEC |tself does not\provide any a
assepsment ser i ‘
services carried ot by inde

6) All ugers should ens

nformity
for any

7) No lipbility shall a tac or i i s s i i indivi erts and
mempers of i i ees and IEC National Committees for any personal injury, property dgmage or
othe ) a es) and
expenses._arisi ion, , i , thi icati her IEC
Publications

8) Atterjtioni . ofmative references cited in this publication. Use of the referenced publicptions is

indispensablefor, the correct application of this publication.

9) Atterjtion jS drawn e possibility that some of the elements of this IEC Publication may be the syibject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 62794, which is a technical report, has been prepared by IEC technical committee 65:
Industrial-process measurement, control and automation.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
65/499/DTR 65/508/RVC
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Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

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

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

* reconfirmed,
* withdrawn,

* repfacedbyaTevisededitiom; or
*+ amended.

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

IMPORTANT - The 'colour inside' logo on the cover p
that IJit contains colours which are considered be \u

understanding of its contents. Users should therefo int \th
r printer. N

&%%

the correct

icati ind}cates
ing a
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0 INTRODUCTION

0.1 Rationale for the digital factory reference model

A number of efforts have addressed the development of business and manufacturing
enterprise models to aid in understanding the different aspects of the enterprise to improve
enterprise operations. Additionally, enterprise-control system models have been developed to
support the production operations, but gaps remain in the development of models to bridge
from the manufacturing system design environments to the process, equipment, and devices
used in the manufacturing operations.

In the pnterprise models, various initiatives have addressed the complexity modelljng the
manufacturing and business enterprise by delineating the different do imensions, and
views associated with the people, processes, and resources used rprise
mission. Those activities that endeavour to identify various distinct tion of
concerp have been called “modelling the digital enterprise” 5 have

developed a universe of discourse that provides common terms{ and i ibe the

manufacturing and business enterprise. By using similar del for
the “digital factory” is envisioned.

While the approaches of the modelling activities v s i e scope of the| effort,
there gre some common characteristics to the delling 2 at can be drawn upon

to expgdite the understanding of the mod

Interop
subset

us_for developing concepts [for the
epts are important to the digital [factory

for mal

NOTE o\_in standards referenced in the Bibliogrgphy (for
example B

Some ' i exchange information with entities of the| digital
factory ) i c ne automation assets and their relationships.

0.2 A

A gengq i for the automation assets and their relationships, as well as
relationshi el a base for a digital factory reference model. This congeptual
model |of” tF in the
design

Work gtarted~more-thfan 10 years ago with the idea to replace paper data sheets yith an

electropic,description of electronic components (as a list of properties), and to ugde it in
softwate—~{ools for electronic wiring and assembly (for example when designing eldctronic
boards). Additionally, concepts were developed for profiling of devices, in order to describe
parameters and behavioural aspects to facilitate integration and reduce engineering costs,
providing guides for standards developers.

NOTE 1 See device profile guideline (IEC/TR 62390).

These efforts were to address interoperability barriers encountered in designing a process or
manufacturing plant due to inconsistencies in the information and data describing those
automation assets to be deployed in the facility. To overcome those barriers, specific
solutions addressing the business, process, service, and information (data) are needed. An
approach to addressing these conceptual aspects is proposed to develop an automation asset
model.

Digital factory repositories will save these electronic descriptions of the automation assets,
together with other aspects and the technical disciplines associated with any process of the
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digital factory that use the automation assets. Activities (such as engineering, configuration,
and maintenance) associated with the digital factory will access, update, and use the master
data in these repositories in order to support the whole plant lifecycle. This allows a
consistent information interchange between all processes involved.

Figure 1 shows an example of a digital factory, with the various IEC, ISO and ISA committees
involved in related standards.

NOTE 2 Within the digital enterprise, the ISO TC 184 scope of work focuses on the design, manufacturing, and
processing applications and the lifecycle and supply chain aspects of the systems. These systems support the
applications; especially the interoperability, the integration and the architectures of the applications as well as the
supporting systems and environments (e.g. see ISO 15704 for the requirements of enterprise reference
architectures and methadolagies)

NOTE 3| Several IEC and ISO standards provide methodologies for describing mas data and ‘exchange of

informatfon about automation assets involved in the manufacturing applications. Thes¢ stand different
levels apd aspects of the automation lifecycle from procurement to installation and’ g ion. of these
are I[EC p1360-1 and IEC 61360-2, ISO 22745, and I1SO 8000, which may be used‘to descri i f electric
and autdmation devices.

NOTE 4| Actual properties of automation devices are being specified ,in t ¢ eIl as in
IEC 626830n low-voltage switchgear and controlgear. Other TC's in ch | 8 e scope
of TC 69 (for example SC 22G “adjustable speed drive systems incorporating § p verters”)

are invit¢d to use this framework and contribute within their scope

&
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INDUSTRIAL-PROCESS MEASUREMENT,
CONTROL AND AUTOMATION -

Reference model for representation of production facilities

(digital factory)

1 Scope

This Tlachnical Report describes a reference model which comprises thelabstract des

for:
e autpmation assets;
e stryctural and operational relationships.

NOTE Examples of automation assets are machines, equipment, device

The relierence model is the basis for the electroni
plant. It covers the systems (excluding facilities) us
raw prg@duction material, work pieces in process, A

The corresponding information which
aspectp of the digital factory. This infor

hrgughout the plant lifecyd

Cription

s of a
t cover

esents
e. The

reference model may be applied to pfocess pla nanufacturing plants or even RQuilding
automation.

2 Normative ref

The following do ent glo][: are normatively referenced in this documgnt and
are indispensabl ri ati dated references, only the edition cited appligs. For
undated the referenced document (including any
amend

IEC 62 S gear and controlgear — Product data and properties for

informati

3 T

3.1  Terms and definitions

For the purposes of this document, the following terms and definitions apply.

NOTE Relationships between definitions are shown in Annex A.

3.1.1

activity

lifecycle activity

set of tasks for a specific purpose

EXAMPLE Corresponding automation activities are design, asset selection or asset configuration. Examples of

lifecycle activities are engineering or maintenance.

1 To be published.
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asset
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012(E)

physical or logical object owned by or under the custodial duties of an organization, having
either a perceived or actual value to the organization

Note 1 to entry:

directly measurable value may be the equipment under control.

[SOUR

3.1.3
attribu
charac

EXAMPL

Note 1t

3.1.4

automation asset

asset |

Note 1
starters,
(e.g. firr
used red
does no

productg.

Note 2 t

3.1.5

basic ¢élement

BE
collecti

EXAMPL

3.1.6
basic
BE rel
electro

3.1.7
digital

DF repositony

DFR

CE: IEC/TS 62443-1-1:2009, 3.2.6]

te

ersticofa DIGDEIW Oora BE refationsnip

E Units is an attribute of the Width property.

o entry: It includes structural, mechanical, electrica
contactors, drives, motors, pumps, network) as we

e.g. controllers, 9
elated to the physica
software to run recipg
tems, but not the plant]

entry: Automation assets may be parts of
on of propeitie
E Some basie’elen

hicrepresentatioh\of an.association between two basic elements

factory

electro

3.1.8
digital
DF

fC descriptionm of amactuat factory, imaccordance withthedigitatfactory modet

factory

In the case of industrial automation and control systems the physical asset that has the largest

witches,
| assets
s, often
itself. It
bss, end

generic model of a factory that represents basic elements, automation assets, their behaviour
and their relationships

Note 1 to entry: This generic model may be applied to any actual factory.

3.1.9

master data
data held by an organization that describes the entities that are both independent and
fundamental for that organization and that it needs to reference in order to perform its
transactions
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Note 1 to entry: Organization in this context refers to the use of information in the DF repository .

[SOURCE: ISO 8000-102:2009, 11.1, modified by adding Note 1 to entry.]

3.1.10
object
entity with a well-defined boundary and identity that encapsulates state and behaviour

Note 1 to entry: State is represented by attributes and relationships, behaviour is represented by operations,
methods, and state machines. An object is an instance of a class.

[SOURCE: IEC/TR 62390:2005, 3.1.19]

3.1.11
propeity
characgeristic common to all members of an object class

[SOURCE: IEC 61987-10:2009, 3.1.22; 1SO 22745-2:2010:2010
ISO/IEL 11179-1:2004, 3.3.29]

3.1.12
technigal discipline
area of technical expertise applied to a specific set

of actiyities
EXAMPUE Examples of technical disciplines are ele , pipe IaQt, adtomation, mechanic
3.2 Symbols and abbreviated terms

For the and abbreviated terms apply.

3.2.1 General symb
Al analogue inp

AO analo

BE basic elem

CPU

DF

DFR

PLC

3.2.2

B business element

C constructiometerment
F functional element

L location element

P performance element
d data transfer

pe permanent relationship
rt at a relative time

sp at a specific time

st start action

t at a period

tp temporary relationship
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3.3 Conventions

3.3.1 Representation of basic elements

Basic elements of the reference model (specified in 5.2) are represented in the relevant
figures using squares of various colours, with associated identifiers. These same identifiers

are also used within the following text to refer to specific basic elements.
Conventions for corresponding colours and identifiers are listed in Table 1.

Table 1 — Conventions for representation of basic elements

Basic element Identifier Graphical representaticfn/\
Construction C Blue square A ~
Function F Yellow sql%%é\ \
Performance P Red;qu\ar\e\ \/
Location L Greeg\squés\
Business B GME\ %\\‘

A

3.3.2 Representation of relationships

Relatignships between the basic ele
5.3) are represented in the relevant figres using

eference model (spedified in
neral conventions.

e Relationship type: structural relatignships arei ated by a line between two elgments,
opgrational relationships are indic 3 onal or bidirectional arrow bgtween
twd elements.

e Dunation attribute:ppern iohships are indicated by solid lines or arrows,
temporary relationship i

Furthe conven@fo ation Of the attributes of a structural relationship are

listed in Table 2.

onventions for representation of
structural relationships optional attribute

A
Timing étr\lblkt\e\va‘l‘ge\s Graphical representation

None \ \ \No)additional item

At a spgcific time > "sp" with a time value over the line
i i Wi i value ov i
At a relative time "rt" with a time value over the line
N ot o PR g g
At a p LAA%} O UVET U1 11T, Witlhh ait TTTUTA IUIUIIIIIB W a PpIrcuciinicu pTriuu/piiast

Further conventions for the representation of the attributes of an operational relationship are

listed in Table 3.
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Table 3 — Conven

- 13—

tions for representation of

operational relationships optional attributes

Timing
attribute values

Operation
attribute values?

Graphical representation

None

Unidirectional action

"st" (for action start) above the unidirectional arrow

Unidirectional data
transfer

"d" (for data transfer) above the unidirectional arrow

Bidirectional data transfer

"d" (for data transfer) above the bidirectional arrow

Unidirectional action

"st" (for action start) above the unidirectional arrow, a
and a time value over the arrow line

nd "sp"

At a spgcific time

Unidirectional data "d" (for data transfer) above the unidirectional arrow, and
transfer "sp" and a time value over the arrow [ine
arrow, and "sp"

Bidirectional data transfer

N
"d" (for data transfer) above t%directi n

Unidirectional action

and a time value over the arr |
e\cfxtc ‘one%io a
ine

hd "rt"

"st" (for action start) above-th
and a time value over the arr
t

. . Unidirectional data "d" (for data transf 0 anidire tion%rrow, bnd "rt"
At a relative time .
transfer and a time value over the~arrow
- . "d" (for data transfer)\above t\he bi ire\cré)nal arrow, and "rt"
Bidirectional data transfer . .
and a time aIu?'-@svert ea@r line
ove‘the unidirectional arrow, ahd "t"
Unidirectional action an index referring to a predefjined
. . for data ransze the unidirectional arrow, and "t"
. Unidirectional data ; : . ) A
At a period ine, with an index referring to a predeflined
transfer
P
m dat ther) above the bidirectional arrow, apd "t"
Bidirectional data transfer rrow line, with an index referring to a predefined

oV e
\{{ariod/ph e

N
a8 Additional operation ve{lués@nq\sgrres(p{)}d'\ng

i Mmay be specified at a later time.

3.3.3

ing the

The concept of the reference model is that all information on automation assets is available
under a common format. Corresponding information includes properties of these assets (see
Figure 2).

NOTE 1

Common formats such as IEC 61360-2, ISO 13584-42 or ISO 22745 can be used.

EXAMPLE Examples of properties are “housing length” or “device weight”.
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plant description in paper ' plant description in electronic format

| future
A
|
Activities
Mairtenance | [Engineering Corfiguration  Moperation Security operating on
ital
- — Factdry
y s
5.' j
|
S5ets IJ
EC 2028/12
This in
Three
a) inte
b) unifi
c) fed
NOTE 2 erent interoperability approaches.
This dg i ated approach to develop a DF repository.
NOTE 3 ed\approach is most desirable but can require engineering for legacy systems.
The as inf ion stored in the DF repository can be used by several system fuhctions
perforn viti
Throudghout the plant lifecycle data will be addec he DFE repository.

The DF repository should always contain up to date information of the plant (see Figure 3 for
an overview).

NOTE 4 This will remove the need for paper documents, which are difficult to keep consistent with changes made,
and therefore paper documents cannot reflect precisely the reality of the physical plant.
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activities
operating on
the digital

factory
repository

lationships
sic
3
@ represents
¢ of
tion
ts
\ il
IEC 2029/12
Additio i i 5 different aspects of the DF reposdjitory.
NOTE 5
Information in the DF rg
e por
e trad
e exte arious
life
NOTE 6 guirements for exchange of “master data”, i.e. the information apout the
automat
5 R
5.1 Hraoperties

511 General

Characteristics of an automation asset are described by properties. A unique concept
identifier (code) is required for each property.

NOTE A more rigorous treatment of the properties for automation assets is described in the ISO 8000 series.

Figure 4 shows an example of an instrument together with its list of properties.
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Diameter of the Sensor Cell
Sensor Cell Material
Weight of the Sensor
Dimension of the Housing
Material of the Housing
Vibration Protection

Local Display

Local Operator Panel
Threshold Level and Event Signalling
Linearization Curve
Compensating Function
Time Stamp Function

etc.

Figure 4 — Example of properties ¢

5.1.2 Property attributes

A property is defined by its attributes.

Exampl]es of attributes are:
e code;

e version number;

e rev|sion number;

e preferred na
e preferred letter s4

e def

e SoOu

e notp;
e renm
e forr

o figy

Self Calibration
Fail Safe Mode
Measuring Time
Cycle Time
Filter Time
Communicatio

IEQ 2030/12

e datatype;
e property type classification code;
e unit of measure;

e value list.

NOTE This example is based on IEC 61360-2 and ISO 13584-42 cataloguing schema. I1SO 22745 uses the

concept of identification guides for specific cataloguing schemes.

The property is uniquely identified by its code, which facilitates the translation of language

dependent attributes.

5.2 Basic elements

The concept of basic elements is used for the grouping of properties for a specific purpose or

viewpoint of the automation assets, as shown in Figure 5.
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Construction

Function

2031/12

There i S ed below. A particular automation asset

is repr
of basi

e Construction (C)
constructional prop

e Furnction (F) |
application f

ofmation (e.g. dimensions,
s);

e Pernformance (P,

e Log
locqtion
domai

e Bus
del

| types

housing) or

t (e.g.

values,

elative
gpecific

. price,

NOTE 1| The-function element "F" is similar to the concepts defined in the device profile guidellne (see

IEC/TR $2390).

NOTE 2 The details of the business element "B" is out of the scope of IEC 62794.

Individual instances of the basic elements need to be uniquely identified.

EXAMPLE F1 and F2 indicate two different software functions.

Figure 6 is an example of grouping properties for an automation asset (sensor device).
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Mechanical and Constructive
Properties

«Length of the Sensor
Cell

* Diameter of the Sensor
Cell

«Sensor Cell Material

«Weight of the Sensor

«Dimension of the
Housing

 Material of the Housing

[+ Vibrafion Profecfion |

«Local Display

Local Operator Panel

etc.

5.3 R
5.3.1

assets

The fiv
Figure
relation
elemer

e types o

ships may be
ts(ntomy

7. Sevee ationships

- 18 —

* Threshold Level & Event

Signalling
*Linearisation Curve
* Compensating Function
* Time Stamp Function
e Self Calibration
*Fail Safe Mode

| * etc.
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Performance Propeties

* Measuring Time

* Cycle Time

* Filter Time

* Communication Interval
* Start up Time

* Walke up Time

* Energy Consumption
etc.

1E(

2032/12

mation

own in

be Vestablished between two basic elements, or

Construction

a set of basic elements and another set of

IEC 2033/12

Figure 7 — Relationships between basic elements

basic
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BE relationships have four attributes listed below, and further specified in 5.3.2 to 5.3.5:

e relationship type specifies whether the BE relationship is structural or operational;

e duration specifies whether the BE relationship is permanent or temporary.

e timing indicates when a BE relationship will be established and when it will be de-

established;

e operation specifies whether the BE relationship represents a data transfer (unidirectional

or bidirectional), or the start of an action.

All possible combinations of relationship types and their graphical representation are defined

in 5.3.6.

5.3.2 Relationship type attribute
5.3.2.1 General
Two types of BE relationships may exist in a digital factory:

e stryctural type;

e opgrational type.

A com
aspects (see ISO 15704:2000, 6.3.14.2).
document is for the structural and operati
assets

5.3.2.2

The sfructural relationsh
betwedn automation a

vioural
in this
mation

hin or

The following e)@ S g erence model can be applied to view the stiuctural

information for a

In

Figure pciated
applicati

The PL i ) ditiona] communication board Ccom, is located at the position L7 gnd has

a perfo
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B1

F1

5.3.2.3 Operational relationship

The operational type describes the info
within ¢r between automation assets.

The opgerational relationship

¢ infdrmation flow to

e action to (e.g.

The nafture of an

The expmple in uctural
and opgrational.i

The thr pcation
elemert al ements
P2, P3, and : device has an attached software function F1, F2, F3. The furjctional

elements F1sE have an operational relationship.
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5.3.3 [

The d

relatior

orrem

Figure

Figure

Sensor Controller Actuator

B2 B3

>> F3

IEC 2035,

whether a structural or oper
eans that a relationship may be
e it is permanent).

Construct 1 13 permanently connected with
Construct 2 e.g. bus cable

Function has a permanently related
Business Aspect e.g. price

Function has a permanent Location Information

_ __ _E Construct 1 is temporarily connected with
Construct 2 e.g. bus cable

12

ational
added

Tempprary

- ﬂ Function has a temporarily related Business
Aspect e.g. price of a license
' - '. Function has a temporarily Location Information

IEC 2036/12

Figure 10 — Examples of structural relationship types
(permanent and temporary)

11 shows examples of both permanent and temporary operational relationships.
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£1 > 2 Function 1 starts Function 2 permanently
- e.g. Batch Process
:
g F1 dsl 2 Funct}on 1 sends permanently Data to
k= Function 2
o

- d o 2 Function 1 and Function 2 exchange Data

permanently
st FUNCTon I Starts Function 2 temporaril

F1 [= == P F2

e.g. Batch Process

o . (0 > F2 Function.l sends Data to Functs
temporarily

Temporary

F1 ‘_d —pp Function.l and Functio
temporarily

IEC 203%/12

5.3.4 Tliming attribute

The timing attribute is optional. For so o pes it may be necessary to ipdicate

when g relationship will be“estab 3n it will’be de-established, based on g timing

attribute. If present, this a cated by’the _character “t”, with additional suffixgs.
Three
o At
The of the
abs d after

Us¢ of the relative’time may be indicated by an “r” suffix, and the actual duration may be
spgcified’after an equal symbol, together with the corresponding unit.

EXAMPLE A relative time of 3 hours after the shift start would be indicated by: t,=3h.
e At a period

The period is based on a lifecycle activity. Use of a time period may be indicated by an
index next to the “t” character, referring to a given lifecycle activity in a correspondence
list.

Figure 12 shows an example of relationships using “period” timing attributes. It uses t7 for the
activity “manufacturing”, t2 for the activity “engineering” and t3 for the activity “operation”.
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ﬂ_ﬂ_ﬂ Construct 1 is connected with Construct 2
e.g. bus cable

o
=3
k3]
a F —t2—ﬂ Function is connected to a Construct 2 e.g.
9 Hardware platform
st : :
§ Fi —i3 £2 Function 1 starts Function 2
s e.g. Batch Process
< ;
[ o - .
8— F1 —t3—> F2 Function 1 sends Data to Function 2

t1: At Manufacturing period
12: At Engineering period
13 At Operation period

IEC 20$8/12
5.3.5 ¢
The of y ational relationships. It |further
specifi g i i whether it represents a data transfer

NOTE
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5.3.6 Valid combinations of relationship attributes
5.3.6.1 General

Table 4 specifies all valid combinations of relationship attributes.

Table 4 — Summary of valid combinations of relationship attributes

Relationship Duration Timing Operation Graphical representation
type (informative)
Structural Permanent None

AT an apsolute ume ﬂm P

not relevant I

At a relative time 7% ({=tt
At a period \\tn
Structufral Temporary None _\T\_ - —\/— -_

At an absolute time \—X B g
AN

- - not releva
At a relative time \\i_>tr=ttt- R

At a period e

Operatfonal Permanent (Uh\is\il;a&k/na}«{ct?&\ st

v

v

NUnidirectionat g)at d
None trahsfey

idirectional data d

\t\ra sfer

N
v

~
< \ UWMI action _Sttazm —
; U\léirectional data d
t an absolute ansfer e 5 = {1 et
Bidirectional data d
transfer ——ta=ttt ——>

\/ Unidirectional action st tr=ttt >

A five ti Unidirectional data d g

a relative time transfer tr=ttt >

Bidirectional data P d _

x transfer - tr=ttt v
Unidirectional action st tn >

. Unidirectional data d g

At a period transfer tn >

Bidirectional daia P a .. %

transfer



https://iecnorm.com/api/?name=a23c6a8720ebaf749b246f57b050749d

TR 62794 © IEC:2012(E) - 25—

Relationship Duration Timing Operation Graphical representation
type (informative)
Operational Temporary Unidirectional action S S

Unidirectional data _———A
None transfer
Bidirectional data «-=-3 5
transfer
Unidirectional action - _St_ta=m -
. Unidirectional data d
At an absolute time transfer —_— = =fg=tit ——
Bidirectional data
transfer = te=ttt N>
Unidirectional action /\}i W\ >
At a relative time tL:g:]dsl;s::tlonal dag\ \\\;&.&:}}— = >
Bidirectionald N _
transfer = S\tr=tit = =
N
Uni?éctionmq\ioh\ SN 1
At a period <§tgr§}swer %na{\%ata\ —_—— = {n = — -]
rectional data d
transfér * - ===

5.3.6.2

Figure

the various relationship types and attribufes.

by =
established

Controller

Link

during

Manufacturing

Maintenance
Station

t; - Link
established
during
Manufacturing

F1 —

. Performance Property E Function .

ts -

Link

ﬁ.

established

during
Engineering

Location Property
Not in scope of IECTC 65

t; - Links

during

established =

Fm

Maintenance

Figure 13 — Examples of relationships

Constructive Property

IEC 2039/12
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NOTE The basic elements are viewpoints of the particular automation asset, such as sensor, controller, and
maintenance station; i.e. the collection of properties related to the particular viewpoint, since the information for
each automation asset will adhere to the component specification per the relevant standard for each automation

asset.

Three devices are involved in this example, PLC1, PLC2 and a “maintenance station”.

In PLC1 the construction element C7 (computing board) is associated with the function
element F1 through a permanent structural relationship, which is established during the
manufacturing time t71. This is identical for the relationships in PLC2 between C2 and F2 and

in the “maintenance station” between Cm and Fm.
The relati i i : i 2 £ " _and is
established at engineering time t2. Over this relationship data d will be transferced from F71 to
F2.
The relationships between Fm and F1 as well as Fm and F2 are e Kample
only atl maintenance time. These relationships are of type opera Data d
will be ftransferred only at the maintenance phase.
6 Activities of the reference model
6.1 F
The DB e plant
lifecycl
NOTE
During|the plant lifecycle om the
DF repository, then s tion of
basic dlements) in the D
EXAMPUE Figure 1 | C1 and
PLC2. The basic eleme Eenriched
informat
PLC 1 PLC 2
before
7 - :
Same Data Process action examples: modification
Repository Elements will be:
Selected, Ordered, of data
Connected, Deleted , etc.
PLC 1 PLC 2
Data
after the
process @
IEC 2040/12

Figure 14 — Part of an engineering activity
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6.2 Filtering of data for lifecycle viewpoints

Different subsets or views of the integrated information about the automation assets reduces
the complexity that is presented to the user. These viewpoints enable operational activities to
access, manage, update the information in the DF repository. A given operational activity
typically does not use all of the automation asset information in the DF repository. Selection
of the appropriate properties is the responsibility of the particular lifecycle activity.

NOTE Viewpoints contain subset of the automation asset model to concentrate on relevant concerns to a
particular aspect of interoperability (ISO 15704, B.3.1.5.2). Viewpoints can be expressed by different techniques,
such as “filtering” of the information in the DF repository, or by using “profiling” concepts (ISO 15745-1). Filtering is
more concrete and implementation oriented, while profiling is conceptual and standards-based.

Figure [15 shows how data from the DF repository can be filtered for
activiti¢s like the engineering activity or the maintenance activity.

erent.lifecycle

fitered — (\ /(Z o)
e dl@a@y%ep%mw ]\7 filtered >
N

]

relationships
between basic

Q d elements
- , (link list)

il

N

views of
automation
assets

IEC 2041/12

15 - Filtering of data for lifecycle activities

6.3 Activitie ecycle workflow

6.3.1 General concepts for automation activities

Driving the activities through the DF repository method allows for any activity to run at any
time of the plant lifecycle, and not necessary in a predefined sequence.

Potential conflicts with simultaneous data usage should be prevented. In some cases, it may
be necessary for an activity to wait for a complete and consistent data set to become
available before the work can proceed.

A specific activity may be split into several tasks. In this case there is a direct dependency
between the tasks.

These concepts are shown in Figure 16.
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Figure 17 — Production process vs. application performance requirements

The most important basic element here is the performance property, which should be
available from the device manufacturer. Some of this performance information is static like the
reaction time of a barcode reader. Other performance information requires a simulation
calculation or depends on other factors.

EXAMPLE The transmission time of a message from a barcode reader to a PLC depends at least on the baud rate
of the communication system chosen, but also on the bus access method.

See Figure 18 for a complete decomposition of the planned devices (structural and
operatlonal) dnda tneir perrormance properties (wnetner avallable O 10 De Cd

Barcode Sensor PLC
Fqueraﬁng- \
sysiem
I
FApin'caﬁon
f
o d
/ d
1
I <R{aﬂr’n2
FSend Value| Achr.em
Y I I X F
i d A\ i ]
\ N Communlicatin System .
N

1,3 : values kn

2 : values from Si i plication Software on PLC Hardware
4: alues from Si unication System Software and Hardware
Reaction Time 2:1+2+34n(4

\19> IEC 2044/12
urex18.~Pe mance simulation of a digital factory
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Annex A
(informative)

Relationships between terms

The relationships between the terms defined in 3.1 are shown in Figure A.1 and Figure A.2.
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