ICS 35.020 SLOVENSKA TECHNICKA NORMA Jul 2022

Meranie, riadenie a automatizacia priemyselnych | gTN

. procesov EN IEC 62872-2
Cast’ 2: Internet veci (loT)

Aplikaény ramec pre riadenie spotreby energie v
priemyselnom zariadeni

18 3030

Industrial-process measurement, control and automation - Part 2: Internet of Things (IoT) - Application framework for industrial facility
demand response energy management

Tato norma obsahuje anglicku verziu eurdpskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR ¢. 06/22

Obsahuje: EN IEC 62872-2:2022, IEC 62872-2:2022

obsahuje
farebné
strany

135092

Urad pre normalizéciu, metrolégiu a skigobnictvo Slovenskej republiky, 2022
Slovenska technicka norma a technicka normalizacna informacia je chranena zakonom €. 60/2018 Z. z. o technickej normalizacii.


scasna
obrázok pre farebnú normu


STN EN IEC 62872-2: 2022 Urad pre normalizéciu, metrolégiu a skugobnictvo Slovenskej republiky

EUROPEAN STANDARD EN IEC 62872-2
NORME EUROPEENNE
EUROPAISCHE NORM March 2022

ICS 27.015; 35.020

English Version

Industrial-process measurement, control and automation - Part
2: Internet of Things (IoT) - Application framework for industrial
facility demand response energy management
(IEC 62872-2:2022)

Mesure, commande et automatisation dans les processus Industrielle Automatisierungs- und Leittechnik - Teil 2:
industriels - Partie 2: Internet des objets (IdO) - Cadre Internet der Dinge (loT) - Anwendungsrahmen fiir das
d'application pour la gestion d'énergie de la réponse a la Energiemanagement von Industrieanlagen
demande des installations industrielles (IEC 62872-2:2022)

(IEC 62872-2:2022)

This European Standard was approved by CENELEC on 2022-03-15. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN IEC 62872-2:2022 E



STN EN IEC 62872-2: 2022 Urad pre normalizéciu, metrolégiu a skugobnictvo Slovenskej republiky

EN IEC 62872-2:2022 (E)

European foreword

The text of document 65/898/FDIS, future edition 1 of IEC 62872-2, prepared by IEC/TC 65 "Industrial-
process measurement, control and automation" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN IEC 62872-2:2022.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2022-12-15
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2025-03-15
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 62872-2:2022 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

IEC 61158-3 (series) NOTE Harmonized as EN 61158-3 (series)

IEC 62056-5-3 NOTE Harmonized as EN 62056-5-3
IEC 62056-6-1 NOTE Harmonized as EN 62056-6-1
IEC 62056-6-2 NOTE Harmonized as EN |IEC 62056-6-2

IEC 62264-1:2013 NOTE Harmonized as EN 62264-1:2013 (not modified)

IEC 62714-1:2018 NOTE Harmonized as EN IEC 62714-1:2018 (not modified)

IEC 61850-7-420:2021 NOTE Harmonized as EN IEC 61850-7-420:2021 (not modified)
ISO 14040:2006 NOTE Harmonized as EN ISO 14040:2006 (not modified)



STN EN IEC 62872-2: 2022 Urad pre normalizéciu, metrolégiu a skugobnictvo Slovenskej republiky

EN IEC 62872-2:2022 (E)

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cenelec.eu.

Publication Year Title EN/HD Year

IEC TS 62872-1 2019 Industrial-process measurement, control - -
and automation - Part 1: System interface
between industrial facilities and the smart
grid

ISO/IEC TR 22417 2017 Information technology - Internet of things - -
(IoT) - loT use cases

ISO/IEC 30141 2018 Internet of Things (loT) - Reference - -
architecture


http://www.cenelec.eu/

IEC 62872-2:2022-02(en-fr)

STN EN IEC 62872-2: 2022 Urad pre normalizaciu, metrologiu a skiiSobnictvo Slovenskej republiky

IEC IEC 62872-2

®

Edition 1.0 2022-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Industrial-process measurement, control and automation —
Part 2: Internet of Things (loT) — Application framework for industrial facility
demand response energy management

Mesure, commande et automatisation dans les processus industriels —
Partie 2: Internet des objets (IdO) — Cadre d'application pour la gestion d'énergie
de la réponse a la demande des installations industrielles




STN EN IEC 62872-2: 2022 Urad pre normalizéciu, metrolégiu a skugobnictvo Slovenskej republiky

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
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 publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always
have access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 300 terminological entries in English
and French, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d'études, ...). Elle donne aussi des informations sur
les projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 300 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
19 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

STN EN IEC 62872-2: 2022 Urad pre normalizéciu, metrolégiu a skugobnictvo Slovenskej republiky

IEC 62872-2

Edition 1.0 2022-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Industrial-process measurement, control and automation —
Part 2: Internet of Things (loT) — Application framework for industrial facility
demand response energy management

Mesure, commande et automatisation dans les processus industriels —
Partie 2: Internet des objets (IdO) — Cadre d'application pour la gestion d'énergie
de la réponse a la demande des installations industrielles

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 27.015; 35.020 ISBN 978-2-8322-1073-1

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



STN EN IEC 62872-2: 2022 Urad pre normalizéciu, metrolégiu a skugobnictvo Slovenskej republiky

-2- IEC 62872-2:2022 © |IEC 2022
CONTENTS
O T T I S 5
LN I 75 16 L@ 1 ] P 7
1 1S T oo o 1= S 9
2 NOIrmMative referenCeS ... e 9
3 Terms and definitioNs ... 9
3.1 L= a1 =Y 10
3.2 Models iN autOMAatioN .. ... 11
3.3 Models in energy management system and smart grid ... 12
Abbreviated terms and @CrONYMS ... ... 16
B MOtV ON . e 18
General approach for grid management of DR ... ... 19
6.1 L= a1 =Y S 19
6.2 Price-based demand response in industrial energy management ...............c.......... 21
7 loT application framework for industrial facility demand response energy
a =Y aF=To =T 4 L= o | PP 21
71 Framework descCription ... ... 21
7.2 System elements desCriptioNS ... ..o 23
7.2.1 LY o 1= =¥ P 23
7.2.2 Utility power Station ... 23
7.2.3 Energy management system (EMS) ... 23
7.2.4 Energy management agent (EMA) . ..., 24
7.2.5 Monitoring and control system (MCS) .......cooiiiiiiiii e, 24
7.2.6 ESS energy manager (ESS EM) ... 24
7.2.7 ESS 10ad .ot 24
7.2.8 ESS GeNerator .. ..o 24
7.2.9 EGS energy manager (EGS EM) ..o 24
7.2.10 EGS geNerator. .. e 24
7.2.11 Feed ProdUCT ... 24
7.2.12 Intermediate prodUCT..... ... 24
7.2.13 Final produCt ... 24
7.3 Functional components descCription ........o.ooiiiii i 24
7.4 loT application framework mapped to 10T reference architecture........................... 25
7.5 The physical entity domain (PED) ......oouiiiii e 26
7.6 The sensing & controlling domain (SCD)........oiviiiiiiiii e 26
7.7 The resource access & interchange domain (RAID) ..o 27
7.8 The application & service domain (ASD) .....couiiiiiiiiiie e 27
7.9 The operation & management domain (OMD).........ooiiiiiiiiiii e 27
7.10  The user domain (UD) .. ..o e e eas 28
8 Use cases of functional ComMpPONENtS......c.iiiiii e 28
8.1 L= a1 =Y S 28
8.2 AcCtor NAMES and FOlES ... 28
8.3 USE CaSE dESCIIPLIONS .. et 29
8.3.1 Use case for functional component 1: Determine energy/demand price
INFOIMATION L.t 29
8.3.2 Use case for functional component 2: Determine DR parameters.................. 30
8.3.3 Use case for functional component 3: Manage the operation point of

each time interval to minimize energy consumptions...........ccovviviiiiiiniieinnns 31



STN EN IEC 62872-2: 2022 Urad pre normalizéciu, metrolégiu a skugobnictvo Slovenskej republiky

IEC 62872-2:2022 © IEC 2022 -3-
8.3.4 Use case for functional component 4: Determine the utilization of ESS.......... 32
8.3.5 Use case for functional component 5: Determine the utilization of EGS ........ 33
8.3.6 Use case for functional component 6: Measure equipment power
CONS UMD ON L et e 34
8.3.7 Use case for functional component 7: Measure the whole energy
consumption in a facility ..o 35
9 Lo I o] o) € Y70 < 36
9.1 L= a1 =Y 36
9.2 Communication Stack [aYErsS ... ... 36
9.2.1 L= a1 = Y PP 36
9.2.2 PhYSICAl JaYEr ... 37
9.2.3 Data [INK JaYer ..o 37
9.2.4 L= Ao o G = 2= P 37
9.2.5 TrANSPOIt LAY .. e e 38
9.2.6 APPHCAtION LAY I ... i 38
9.3 Information MoOdel ... ... 38
9.4 ST T T PP 39
9.4.1 GBIl L 39
9.4.2 VWD SBIVICE .. et 39
9.4.3 SEIVICE AiSCOVEIY ittt e e e e e 40
10 Communication requirements of the application framework....................cin. 40
(O B 7= = - | PP 40
10.2  Service-related requirement ... ... 41
10.3 Quality of service (Q0S) requiremMent ..o 41
10.4 Bandwidth requirement ... .. ... e 42
10.5  SeCUNtY reQUIrEMENT. ...t 42
Annex A (informative) Facility smart grid information model (FSGIM) ..., 43
A.1 LT 1= - | PPN 43
A.2 Applying the FSGIM in the application framework for industrial FDREM ................ 43
A.2.1 Conceptual Model of Smart Grid........cc.oiuiiiiiiii e 43
A.2.2 Common industrial information model in an industrial facility ......................... 43
A.2.3 Applying the FSGIM and communication protocols ............c.cooiiiiiiiiiiiinin. 46
Annex B (informative) State task network (STN) model for DR in industrial facilities ............ 48
B.1 LT 1= - | RPN 48
B.2 STN model for DR in industrial facilities ............cocooiiiiiiiii e 48
B.2.1 LY o 1= =¥ P 48
B.2.2 Model arChit@CIUIe .. ... 48
(271 oY 1o =T o] 1 | V2 PP PPRPPN 52
Figure 1 — General approach common today for grid management of DR.................cccoeeani. 19
Figure 2 — loT application framework for FDREM ... ... 22
Figure 3 — Model elements defined for the loT application framework [20] ...........ccccoiiiieni. 23
Figure 4 — loT application framework mapped to ISO/IEC 30141 — Internet of Things
Reference ArchiteCture (10T RA) ..o e 26
Figure 5 — Mapping between IoT application framework and IoT RA .........cooiiiiiiiiiiieen, 27
Figure 6 — Sequence diagram of use case for FC 1. .. ..o, 29
Figure 7 — Sequence diagram of use case for FC 2. ... 30

Figure 8 — Sequence diagram of use case for FC 3. .. ..o, 31



STN EN IEC 62872-2: 2022 Urad pre normalizéciu, metrolégiu a skugobnictvo Slovenskej republiky

-4 - IEC 62872-2:2022 © IEC 2022
Figure 9 — Sequence diagram of use case for FC 4. ..o, 32
Figure 10 — Sequence diagram of use case for FC 5. ... 33
Figure 11 — Sequence diagram of use case for FC B.......c.ooiuiiiiiiiiiiii e, 34
Figure 12 — Sequence diagram of use case for FC 7.......cooiiiiiiiiiiii e, 35
Figure A.1 — Smart grid information model standards and relationships between
£ €= 1 o =1 o T 11220 N 43
Figure A.2 — The relationship between the information models and their instances in
DR energy management for industrial facilities [20] ..o 44
Figure A.3 — Relationships of model elements in load model..............coooiiiiiiiiiiinn e, 45
Figure A.4 — The relationship between FSGIM and communication protocols [20]................. 47
Figure B.1 — Example of STN that consists of two types of nodes: task nodes, denoted
by rectangles, and state nodes, denoted by circles [24] ... 48
Figure B.2 — STN model for DR in an industrial facility [21] ..o 49
Figure B.3 — Task structure in Industrial DR Model architecture ...............cooooiiiiiiniiininennn. 50
Table 1 — ACLOrs @nd r0lES ... 28
Table 2 — Exchanged information in use case for FC 1. ... 30
Table 3 — Exchanged information in use case for FC 2. 31
Table 4 — Exchanged information in use case for FC 3.... ..o 32
Table 5 — Exchanged information in use case for FC 4.... ... 33
Table 6 — Exchanged information in use case for FC 5.... ..o, 34
Table 7 — Exchanged information in use case for FC 6.........cccooiiiiiiiiiii e 35
Table 8 — Exchanged information in use case for FC 7.........ooiiiiiiiiii i 36

Table 9 — 10T protocols recommended to apply in domains of the application framework
AN N USE CAS S .ttt ittt et e ettt ettt e e et e e e e e e et et et et e et et e e aanaas 37

Table 10 — Data format recommended to implement the FSGIM in domains of the
application framework and iN USE CaASES .....iuiiii i 39

Table 11 — Services recommended to implement the FSGIM in domains of the
application framework and iN USE CASES .....iuiiii e 40

Table 12 — Communication requirements considered in domains of the application
framework @and iN USE CaSES. .. it e 41



STN EN IEC 62872-2: 2022 Urad pre normalizéciu, metrolégiu a skugobnictvo Slovenskej republiky

IEC 62872-2:2022 © |[EC 2022 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS MEASUREMENT, CONTROL AND AUTOMATION -

Part 2: Internet of Things (loT) — Application framework for industrial
facility demand response energy management

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

IEC 62872-2 has been prepared by IEC technical committee 65: Industrial-process
measurement, control and automation. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

65/898/FDIS 65/911/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside"” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

The World Energy Outlook 2017 [19]" reported that industry consumed over 40 % of world
electricity generation in 2015. Furthermore, industry itself is a significant generator of internal
power, with many facilities increasingly implementing their own generation, co-generation and
energy storage resources. As a major energy consumer, the ability of some industries to
schedule their consumption can be used to minimize peak demands on the electrical grid. As
an energy supplier, industries with in-house generation or storage resources can also assist in
grid load management. For example, in-house generation can supply energy to the smart grid
and to the facility. Furthermore, storage resources can assist in smart grid load management.
While some larger industrial facilities already manage their use and supply of electric power,
more widespread deployment, especially by smaller facilities, will depend upon the availability
of a readily available standard interface between industrial automation equipment and the
"smart grid".

NOTE In this document "smart grid" is used to refer to the external-to-industry entity with which industry interacts
for the purpose of energy management. In other documents this term can be used to refer to all of the elements,
including internal industrial energy elements, which work together to optimize energy generation and use.

Standards are already being developed for home and building automation interfaces to the
smart grid; however, the requirements of industry differ significantly and are addressed in this
document. For industry, the planning of energy resources and production processes are under
the responsibility of the facility energy planner and production planner while operations are
under the responsibility of the facility energy operator and production operator.

Incorrect operation of a resource could impact the safety of personnel, the facility, the
environment or lead to production failure and equipment damage. In addition, larger facilities
may have in-house production planning capabilities which could be coordinated with smart grid
planning, to allow longer term energy planning.

IEC TS 62872-1:2019 defines the interface, in terms of information flow, between industrial
facilities and the "smart grid". It identifies, profiles and extends where required the standards
needed to allow the exchange of the information needed to support the planning, management
and control of electric energy flow between the industrial facility and the smart grid.

"Internet of Things" (loT) is being applied into different domains to facilitate the application.
Building on the system interface between industrial facilities and the smart grid defined in
IEC TS 62872-1:2019, this document addresses loT application for industrial facility demand
response energy management (FDREM). The smart grid is a modern electric power grid
infrastructure system, whereby advanced information and communication technologies (ICTs)
are integrated with the power grid. Industry is the largest consumer of electricity among all end
user sectors. This has led to significant interest in the development of industrial energy
management around the world in recent years. Interconnectivity and interoperability are very
important features in the development of integrated energy management systems for industrial
facilities. Therefore, loT technologies are needed and suitable for exchanging energy-related
information in FDREM. By using the loT for communication, it enables real-time data-acquisition
(In this document, it means acquisition of real time data, not data in real time.) and efficient
data-analysis, which can make industrial energy management more intelligent and cost-saving.
Currently, there may exist different implementation of loT-based FDREM. Thus, a standard
specification is urgently needed to guide different kinds of 10T application to data-exchange in
industrial energy management.

1 Numbers in square brackets refer to the Bibliography.
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The proposed loT application framework is divided into the utility side and industrial electricity
demand side, with the utility meter as the boundary between the two. Functional components
that are essential for building the automatic demand response energy management are
described clearly in this framework. the loT application framework is compliant with the loT
Reference Architecture (loT RA) standardized in ISO/IEC 30141, therefore, functional
components of the loT application framework can be mapped to the 10T RA appropriately.

This document will also describe the functionality of each loT protocol stack layers in regard to
communication of the loT application framework, aiming to provide related information
exchange services for functional components. Identification of existing 10T protocols will be
executed to support this kind of information exchange. Non-functional communication
requirements will also be analysed to ensure comprehensive performance of the information
exchange.

There are gaps in existing standards for supporting industrial facility energy management with
loT technologies; this document fills the gaps to support 10T frameworks, but also can guide
the deployment of 10T into different energy management applications. For this purpose, this
document will specify a general loT-based communication framework for industrial FDREM.
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INDUSTRIAL-PROCESS MEASUREMENT, CONTROL AND AUTOMATION -

1

Part 2: Internet of Things (loT) — Application framework for industrial
facility demand response energy management

Scope

This part of IEC 62872 presents an |oT application framework for industrial facility demand
response energy management (FDREM) for the smart grid, enabling efficient information
exchange between industrial facilities using loT related communication technologies. This
document specifies:

2

an overview of the price-based demand response program that serves as basic knowledge
backbone of the loT application framework;

a loT-based energy management framework which describes involved functional
components, as well as their relationships;

detailed information exchange flows that are indispensable between functional components;

existing 1oT protocols that need to be identified for each protocol layer to support this kind
of information exchange;

communication requirements that guarantee reliable data exchange services for the
application framework.

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC TS 62872-1:2019, Industrial-process measurement, control and automation — Part 1:
System interface between industrial facilities and the smart grid

ISO/IEC 30141:2018, Internet of Things (loT) — Reference architecture

ISO/IEC TR 22417:2017, Information technology — Internet of things (loT) use cases

koniecnahladu - textdalej pokracuje vplatenejverzii STN
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