IEC SRD eszeezgwe?)
a9

IEC SRD 63268
SYSTEMS )
REFERENCE DELIVERABLE AQ}‘

N
ﬁs&\cww
<o

Energy and data interfaces of users connected t &Iaﬂ grid with other smart
grid stakeholders — Standardization Iandscﬁ\\



https://www.stdhive.com/standards/iec-srd-63268-ed-10-en2020-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2020 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

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

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and withdrawn publications.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.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 16 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.



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
http://www.electropedia.org/
http://std.iec.ch/glossary
https://www.stdhive.com/standards/iec-srd-63268-ed-10-en2020-pdf/

IEC SRD 63268

Edition 1.0 2020-10

SYSTEMS
REFERENCE DELIVERABLE

colour
inside

Energy and data interfaces of users connected to the smart grid with other smart
grid stakeholders — Standardization landscapc

NTENATIONAL
ELZCTROTECHNICAL
COMMISSION

ICS 29.020, 29.240 ISBN 978-2-8322-8995-2

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

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/iec-srd-63268-ed-10-en2020-pdf/

-2- IEC SRD 63268:2020 © |IEC 2020

CONTENTS

1 1o o 1= S P

3 Terms, definitions and abbreviated termMS ..o

3.1 Terms and definitioNS. . ... s
3.2 ADDrEViated 1EIMIS ..o s
4 EXECULIVE SUIMIMATY ..oiitiii ittt ettt e et et e et e et e et e et e et e etaeeaaes .

4.1 LT =Y o= - ¥
4.2 IEC entities involvement summary ...........coooiiiiiiiiii e o
4.21 GENEIAL ..
4.2.2 1Y =TT g I = T o 1= PP PR SRR
4.2.3 Standardization entity coordination improvement.................i e

5 Introducing the main interactions between the grid and the grid users .......... ...,

5.1 Reference 10 SGAM ... T
5.2 SGAM principles (FreMINAEr) ..o e e
5.2.1 General ... e,
5.2.2 SGAM interoperability layers ...
5.2.3 SGAM —smart grid plane........coouiiiiiii i el e
5.2.4 Global SGAM frameEWOTK ... .c..iiiiiiiiee e
5.3 Breaking down DER and Customer Premices lomains into subdomains ...............
5.4 Main considered iNteraCtionS..........cooiiii o i
5.4.1 LY o= = | P
5.4.2 Conceptual model basis...... . N+ N
5.4.3 Transposition into the SGAN concepts ..o
5.4.4 Interactions detail=2d ilentification............o
5.4.5 Specific case of EV ¢ona associated interactions and SGAM mapping ............
6  Standardization assessmant »f the main smart grid user interfaces ..................ccooi.

6.1 L= o =T - ¥ S
6.2 Interactions virth thic grid Operators ... ...
6.3 Interactioris i 2laed to DER operation ..o,
6.3.1 GBI e
6.3.2 1:.Case GFf DER grid USEIS ..ouiviiii e

6.3.3 'n case of DER units within Home and Building grid users (specific
Customer Premises grid USErS) ......cccuviiiiiiiiiii e e

6.3.4 In case of DER units within Industry grid users (specific Customer
PremisSes grid USErS) ... et

L 3.5 In case of DER units within a multi-owner microgrid (specific Customer
Premises grid USEBIS) .....iiuiii i e

6.4 Interactions to and from the service provider and energy metering........................

6.5 Interactions with the energy market places ..o

6.6 Additional interactions applying to EV ...
Annex A (informative) Mapping of the interfaces between the grid operator with grid

users hosting DER UNITS ...ounii e
A.1 Interfaces under conNSIderation ...........ouieiiii i
A.2 Y =TT IV E R oF= o1 PN

A.3 Mapping standards to the SGAM architecture ............coooiiiiiiiiii i

12


https://www.stdhive.com/standards/iec-srd-63268-ed-10-en2020-pdf/

IEC SRD 63268:2020 © |IEC 2020 -3-

A.3.1 PrEaAMIDIE e 34
A.3.2 COMPONENT LAY oo 34
A.3.3 CommuUNICAtIONS [AYEr ... 35
A.3.4 Information (Data) layer......ccouienii i 36
A.3.5 Mapping IEC entities involved interfacing the grid operator with grid
LU= PPN 37
Annex B (informative) Mapping the interfaces related to DER operation...............c..cceeueennnn. 40
B.1 Interfaces under consideration ... ... 40
B.2 AN US B CaASES . ittt ettt ettt e 40
B.3 Mapping standards to the SGAM architecture ... 41
B.3.1 GENEIAL .. 41
B.3.2 Mapping standards to the SGAM architecture in case of DER grid users' ..... 41

B.3.3 Mapping standards to the SGAM architecture in case of DER units¢
within Home and Building grid users (specific Customer Premises g.'d

U7 £ PP SRR 46
B.3.4 Mapping standards to the SGAM architecture in case of DER"tni‘s
within Industry grid users (specific Customer Premises grid 'sers, ................ 51
B.3.5 Mapping standards to the SGAM architecture in case of a mu u-owner
microgrid (specific Customer Premises domain grid 'seri) .....cocoeeeeiiniinnennnn. 56
Annex C (informative) Mapping the interfaces between grid users anc service
providers and energy Metering ......ooo i e e 61
CA1 Interfaces under consideration...................c... i PR 61
C.2 =TT T U = o= 1Y Y 61
C.3 Mapping standards to the SGAM architectui> ... 62
C.3.1 Preamble ... 62
C.3.2 COMPONENT JAY BT et e e 62
C.3.3 CommuUNICAtIONS |AYEr ...l e 63
C.3.4 Information (Data) layer..... o 64
C.3.5 Mapping involved IEC. < titic s to the SGAM architecture...............coovieiinni. 65
Annex D (informative) Mapping th= ii “erfaces with the market places ...l 68
D.1 Interfaces under CONSICEratioN ... .o e 68
D.2 =TT T U =T o= 1Y T 68
D.3 Mapping stancdar!'s tc the SGAM architecture ............coooiiiiiiiiii e 69
D.3.1 PrEamM e 69
D.3.2 (07070 (ToT 0 [ ha ) al = 1YY PP 69
D.3.3 CommUNICAtIONS |AYEr oo 70
D.3.4 Iniarmation (Data) layer ... 70
D.3.5 nlapping involved IEC entities to the SGAM architecture...............cc.coeeiiinl. 71
Annex L' (informative) Mapping the additional interfaces supporting EV integration.............. 73
=1 Interfaces under consideration ....... ... 73
E.2 Mapping standards to the SGAM architecture ... 73
c£.2.1 PrEaAMIDIE . 73
E.2.2 COMPONENT LAY oo 73
E.2.3 CommUNICAtIONS [AYET ..oveiiiii e e 74
E.24 Information (Data) layer ... 75
E.2.5 Mapping involved IEC entities to the SGAM architecture...............cc.cooeeeiiini. 76
Annex F (informative) Smart metering main standard (extract)............ccooeeiiiiiiiiiin e, 79

Annex G (informative) European smart grid conceptual model (extract from the SG-CG
Fo T Yo 010 0 T=T o} A ) PPN 81

GA1 High level presentation of the smart grid conceptual model...................... 81


https://www.stdhive.com/standards/iec-srd-63268-ed-10-en2020-pdf/

-4 - IEC SRD 63268:2020 © |IEC 2020

G.2 Main elements of the smart grid conceptual model...............coooiiiiiiiiiiiinn 82
G.2.1 (0] o= = 14 o] o 1= P 82
G.2.2 L€ o T E=1 =Y 82
G.2.3 ENEIQY SOIVICES oot 82
G.24 Y=Y =Y £ 83

71 0] [T Yo = o 2 V78 PP 84
Figure 1 — Grouping into SGAM interoperability [ayers ..........cooiiiiiiiii e 16
Figure 2 — Smart grid plane — domains and hierarchical zones.................coociiiiiiiiiii e, 17
Figure 3 — The SGAM frameEWOIK ......couiiiiiiie e e e s 19
Figure 4 — SGAM illustrating the smart grid user interface and its interfaces..................... .29
Figure 5 — Reworked smart grid conceptual model based on the SG-CG one...........0.... ... 21
Figure 6 — Main stakeholders' interactions, simplified view — Mapping the conceptuz

MOdel OVEr the SGAM ONE ...uiiiii e e e et et 22
Figure 7 — Global smart grid user interface mapped over the SGAM .........c....i0 i, 23
Figure 8 — Detailed smart grid user interface mapped over the SGAM..... ... i, 24
Figure 9 — EV additional interactions — mapped over the SGAM.....0 ... 27
Figure A.1 — Interfacing the grid operator with grid users hostinq DER units mapped to

the SGAM COMPONENT JAYET ....oniiiiie e e e e e e 35
Figure A.2 — Interfacing the grid operator with grid users hosting DER units mapped to

the SGAM commUNICAtION [AYEI . ... e 36
Figure A.3 — Interfacing the grid operator with grid use.s husting DER units mapped to

the SGAM information layer ... ..o e 37
Figure A.4 — IEC entities involved in interfacing the yi1d operator with grid users

hOSHING DER UNITS e et e e e e e e e et e e e aaenns 38
Figure B.1 — Interfacing DER units within ’\E% grid users for operation purpose —

LoToYaaT oo aT=T oL F= 3= P 42

Figure B.2 — Interfacing DER units. wi iin'DER grid users for operation purpose —
COMMUNICAtION [AY BT .ot e e eas 43

Figure B.3 — Interfacing DER ui.i*s within DER grid users for operation purpose —
ek o] g g ab=Y o] g T =1 2= PP 44

Figure B.4 — IEC entitiec invoived in interfacing DER units within DER grid users for
(o oX=T =Y (oY A I o0 [ f oo 11 = PP PPN 45

Figure B.5 — Interfaci>9'OER units within Home and Building grid users for operation
oW oXo 1YY oo ] o oo 1= o | A F Y = PP 47

Figure B.b - li.*erfacing DER units within Home and Building grid users for operation
PUrPOSE — COMMUNICAtION [AYr ..o e e e e aaenas 48

Figure E 7 — Interfacing DER units within Home and Building grid users for operation
PUINOSE  INfOrmMation layer. .. .o e 49

Fi2ure B.6 — IEC entities involved in interfacing DER units within Home and Building
Urid USErs fOr OPEration PUIPOSE ...cuiiiiii e e e e e e eaaes 50

Figure B.9 — Interfacing DER units within Industry grid users for operation purpose —
(oToT 0 0] oo oY= o) Al =1 2= (N 52

Figure B.10 — Interfacing DER units within Industry grid users for operation purpose —
COMMUNICALION [AY BT .ot e ees 53

Figure B.11 — Interfacing DER units within Industry grid users for operation purpose —
ek o] g g ab=Y 4o o T =1 2= PP 54

Figure B.12 — IEC entities involved in interfacing DER units within Industry grid users
oY ae] oT=T = YA ToT o N o 10 [ o Yo 1-T= P 55


https://www.stdhive.com/standards/iec-srd-63268-ed-10-en2020-pdf/

IEC SRD 63268:2020 © |IEC 2020 -5-

Figure B.13 — Interfacing DER units within a multi-owner microgrid for operation

PUIPOSE — COMPONENT LAY O .t e e e e et e e e e eeanenns 56
Figure B.14 — Interfacing DER units within a multi-owner microgrid for operation

pUrpose — COMMUNICAtION LAY @ .. .. e 57
Figure B.15 — Interfacing DER units within a multi-owner microgrid for operation

PUIrPOSE — INTOrMAatioN [AY T .. ..o 58
Figure B.16 — IEC entities involved in interfacing DER units within a multi-owner

MiICrogrid fOr OPEratioN PUIPOSE ..oeuie i e e e e e 59
Figure C.1 — Interfacing the service providers and energy metering — in relationship

with grid users (example) mapped to the SGAM component layer ..., 65
Figure C.2 — Service providers and energy metering interfaces — in relationship with

grid users (example) mapped to the SGAM communication layer .............ccoooiiiiiiiiinie . ()
Figure C.3 — Service providers and energy metering interfaces — in relationship with

grid users (example) mapped to the SGAM information layer.................0 65
Figure C.4 — IEC entities involved in supporting service providers and energy metering

0] =Y o = ToT= PN AV 66
Figure D.1 —Interfacing market places — mapped to the SGAM component 1over.. ................ 69
Figure D.2 — Market places interfaces mapped to the SGAM communricaticniayer................ 70
Figure D.3 — Market places interfaces mapped to the SGAM informaiJon .ayer...................... 71
Figure D.4 — IEC entities involved in supporting market placcs iaterfaces ... 72
Figure E.1 — Interfacing market places — mapped to the SCAM component layer.................. 74
Figure E.2 — Additional interfaces to support EV mapped t¢ th~ SGAM communication

layer (iN CASE Of H&B) . ouiiiiiie s e et e e e e e e ans 75
Figure E.3 — Market places interfaces mapped to the SGAM information layer...................... 76
Figure E.4 — |IEC entities involved in supporting market places interfaces ............................. 77
Figure F.1 — The smart metering reference a.chitacture..........cooiiiiiii e, 79
Figure G.1 — European smart grid conceptual inodel........cooiiiiiiiiiiiii e, 82
Table 1 — Summary of IEC entiti¢ s 1.2volved in supporting interfaces of smart grid users....... 13
Table 2 — SGAM INteropPerabilily 1o /@IS . iuii e e 16
Table 3 — SGAM dOMaINS . o ettt 17
TabIE 4 — SGAM ZONES .. it 18
Table 5 — Main (dire ~t) s mart grid users related interactions ...............ooooiiiiiiiiieeece, 25
Table 6 — Mair-‘indirec.) smart grid users related interactions .................ccoceiiiiiiiinnen. 26
Table 7 — Ada.tionadl interactions to consider for supporting EV integration............................ 28
Table 8 — Ma.» interactions between the grid user and the grid operators ................ccooeeenn. 29
Table 9 - Main interactions related to DER operation...........ooiiiiiii e 30
Tabic 10 - Main interactions between the grid user and the service provider and

LT I e LY ¢ 1= =1 T T N 32
Teble 11 — Main interactions between the grid user and the energy market places................ 32
Table A.1 — Interfaces under consideration between the grid users and the Utilities.............. 34
Table A.2 — Supported business processes and use cases when considering interfaces

W UL S e et 34
Table B.1 — Interfaces related to DER operation ..o 40

Table B.2 — Supported business processes and use cases when considering DER
(o] oX=1 =1 4o o I PPN 40


https://www.stdhive.com/standards/iec-srd-63268-ed-10-en2020-pdf/

-6 - IEC SRD 63268:2020 © |IEC 2020

Table C.1 — Interfaces under consideration to and from the service providers and

LT =T (o YA £ = =1 T T N 61
Table C.2 — Supported business processes and use cases when considering interfaces

with service providers and energy metering ..o 61
Table D.1 — Interfaces under consideration to and from the market places............................ 68

Table D.2 — Supported business processes and use cases when considering interfaces
A0 0 = T = S ] = T = 68

Table E.1 — Supported business processes and use cases related to the considered
additional interfaces supporting EV integration ... 73

Table F.1 — Advanced metering infrastructure — available standards for smart metering........ 80


https://www.stdhive.com/standards/iec-srd-63268-ed-10-en2020-pdf/

IEC SRD 63268:2020 © |IEC 2020 -7-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY AND DATA INTERFACES OF USERS CONNECTED TO
THE SMART GRID WITH OTHER SMART GRID STAKEHOLDERS -
STANDARDIZATION LANDSCAPE

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpriing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interri tior. >l
co-operation on all questions concerning standardization in the electrical and electronic fields. To this ena and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Techr ~al Kk norts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publicec ‘on(.\"} Their
preparation is entrusted to technical committees; any IEC National Committee interested in the sub,  ct dealt with
may participate in this preparatory work. International, governmental and non-governmental c:ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internatior.al Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweenr the + organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly ¢s po. sible an international
consensus of opinion on the relevant subjects since each technical committe~ ha. ripresentation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Comm. tees undertake to apply IEC Publications
transparently to the maximum extent possible in their nationai and . 2gional publications. Any divergence between
any IEC Publication and the corresponding national or regional , ublication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity Ind:pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC .2~'«ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the lates* ea fion .f this publication.

No liability shall attach to IEC or its directoi.. enpiuyees, servants or agents including individual experts and
members of its technical committees and ‘= Na. onal Committees for any personal injury, property damage or
other damage of any nature whatsseve ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicau n, s=¢ of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative r ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipp ication of this publication.

Attention is drawn to the possib.'**;, that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be helu. responsible for identifying any or all such patent rights.

IEC SRD 63268, which i, a Systems Reference Deliverable, has been prepared by IEC systems
committee Sma-t Energ)/.

The text of whis Systems Reference Deliverable is based on the following documents:

Draft SRD Report on voting
SyCSmartEnergy/136/DTS SyCSmartEnergy/144/RVDTS

Full information on the voting for the approval of this Systems Reference Deliverable can be
found in the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://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 publication indicate >
that it contains colours which are considered to be useful for the correct understind.ng
of its contents. Users should therefore print this document using a colour ari:ter.
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INTRODUCTION

One of the main impacts of the smart grid and/or the smart energy grid is the increasing
interactions between the grid users and the other energy-related stakeholders.

The main driver remains the introduction of renewables to the grid which makes the grid
operation much more complex, but other drivers are also the consequences of the digitalization
trend and the coupling with energy efficiency and greener energy trends.

All these new interactions and trends make the interface between grid users and the other
stakeholders more complex, and it is the ambition of this document is to build this new
landscape.

It is in some way very close to the objective of the IEC TR 63097 [1] smart grid standardization
roadmap, with however a clear focus on the area related to interfacing the grid users, and also
the objective to map the roles of the different IEC entities coping with this objective.

This document aims as well at providing an entry point for solving the situation 7.
S-HBES/BACS-1 of the IEC SRD 63199 SyC Smart Energy development plan established by
the IEC SyC Smart Energy WG 2.

As decided in the Worcester joint IEC SyC SE WG 2/WG 3 meeting, in June 2018, addressing
this point will need to get a global landscape of the grid user interface, and restricted neither to
demand-response type of interface (which is just one type of interface) nor to home and
buildings (except for the internal implementation of DER unit hosted within this grid user, all
interfaces seem common to all types of grid user).

It will serve as well the IEC TR 63097 roadmap update but will also be a source for the SGAM
(IEC SRD 63200 [2]) currently under development by the IEC SyC SE WG 6.
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ENERGY AND DATA INTERFACES OF USERS CONNECTED TO
THE SMART GRID WITH OTHER SMART GRID STAKEHOLDERS -
STANDARDIZATION LANDSCAPE

1 Scope

This document depicts a comprehensive standardization landscape of the interfaces between
the main grid stakeholders and the grid users, grid users comprising DERs and Customer
Premises.

This document considers the main "physical" and "logical" interactions (i.e. through
wires/functions — power and/or communication) between grid users and grid stakeholders, both
from an electrical standpoint and from a data standpoint. Then for each interaction type, the
document presents the standardization landscape.

This document depicts, as well, the interactions between the grid stakeholders manipulating
grid user related data, themselves. Effectively it appears that considering the sole landscape of
the interfaces between the grid users and the grid would be very limited without considering the
way the data attached to grid users are manipulated/managed within and between the different
stakeholders holding these data. Providing a seamless vision of the management of these data
is becoming of highest priority.

The document focuses exclusively on Distribution grid users, excluding as such "bulk
generation" grid users and "transmission connected grid users", the main reason being that the
main breakthrough resulting from the introduction of distributed energy resources affects mostly
the Distribution grid users.

This document mostly focuses on establishing the standardization landscape for the considered
domain, including the IEC entities involved in producing reports, technical specifications and
standards related to it. From this assessment a first set of recommendations is issued related
to the way IEC addresses this scope.

2 Normative references

There are no normative references in this document.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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