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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GENERIC SMART GRID REQUIREMENTS -
Part 2-3: Resources connected to the grid domains

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compf{sing
4ll national electrotechnical committees (IEC National Committees). The object of IEC is -fq jpromote
ipternational co-operation on all questions concerning standardization in the electrical and electronig field4. 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
Rublication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee intergsted
ih the subject dealt with may participate in this preparatory work. International, governmental and hon-
dovernmental organizations liaising with the IEC also participate in this preparation-EC collaborates clgsely
ith the International Organization for Standardization (ISO) in accordance with-conditions determined by
dgreement between the two organizations.

onsensus of opinion on the relevant subjects since each technical committee has representation from all

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
q
ipterested IEC National Committees.

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

4) |p order to promote international uniformity, IEC National ©ommittees undertake to apply IEC Publicafions
transparently to the maximum extent possible in their national and regional publications. Any divergénce
hetween any IEC Publication and the corresponding pational or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of cgntormity. Independent certification bodies provide confoimity

I
gdssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for| any
dervices 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
hembers of its technical committees. and IEC National Committees for any personal injury, property damade or
qther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)|and
gxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other|IEC
FRublications.

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

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

IEQ SRD .62913-2-3, which is a Systems Reference Deliverable, has been prepared| by
IEQ systems committee Smart Energy.

Thedtexte

+~

)

»
B
0

Draft SRD Report on voting
SyCSmartEnergy/89/DTS SyCSmartEnergy/98/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.

A list of all parts in the IEC SRD 62913 series, published under the general title Generic smart
grid requirements, can be found on the IEC website.
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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.

Ab Iingnql version of this Ir_\nhlir\ni‘inn may be issued at a later date

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

The IEC SRD 62913 series has been broken down into domains so as to provide a neutral
term for document management purposes. Under the general title Generic smart grid
requirements, the IEC SRD 62913 series consists of the following parts:

— Part 1: Specific application of the Use Case methodology for defining generic smart grid
requirements according to the IEC systems approach,;

Part 2 is composed of 5 subparts which refer to the clusters that group several domains:

Part 2.1 Grid related domains these include transmission grid managem

nt,

IEC
tern
doc

The
con
sm

bull

Theg

Thi

distribution grid management, microgrids and smart substation automation;
o Part 2-2: Market related domain;

o Part 2-3: Resources connected to the grid domains — these include bulk “generat
distributed energy resources, smart home/commercial/industrial/DR-customer eng
management, and energy storage;

o Part 2-4: Electric transportation related domain;
SRD 62913 refers to 'clusters' of domains for its different partsso as to provide a nel

h for document management purposes simply because it is necessary to split in sev
uments the broad scope of smart energy.

purpose of this document is to define the generic smart grid requirements of resour
ected to the grid domains, i.e. distributed energy resourq
rt home/commercial/industrial/DR-customer energy management, energy storage,

generation domains, based on the methods and t6ols developed in IEC SRD 62913-1.

document for each domain is composed as-\follows.

Purpose and scope.

The business analysis: to addres§~domain’s strategic goals and principles regarding
smart grid environment. It also lists business Use Cases and system Use Cases identif]
their associated business roles’ and system roles (actors) and the simplified role mg
highlighting main interactions-between actors.

Generic smart grid requirements: extracted from Use Cases described in Annex B.

Annex A lists links\ between domains, technical committees and gathered matern
existing standardization documents, user stories, Use Cases and functional architectu

Bibliography-

5 document is based on the inputs from domain experts as well as existing materials

smTrt grid environment.

on,
rgy

tral
eral

ces
es,
and

its
ed,
del

ials
es).

Annex B includes a complete description of Use Cases per domain based on IEC 62559-2.

na
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GENERIC SMART GRID REQUIREMENTS -

Part 2-3: Resources connected to the grid domains

rgy resources, smart home/commercial/industrial/DR-customer energy managem
rgy storage, and bulk generation domains — based on the methods and tools develope
SRD 62913-1.

document captures possible "common and repeated usage" of @ smart grid syst
er the format of "Uses Cases" with a view to feeding further standardization activities.
es can be described in different ways and can represent conipeting alternatives. F
e, this document derives the common requirements to be,considered by these fur

em.

lirements to be considered for later standardization activities are summarized (typig
rmation pieces, communication services and" specific non-functional requireme
ormance level, security specification, etc.).

b analysis is based on the business input'from domain experts as well as existing mate
grid management in a smart grid .environment when relevant. Table 1 highlights

ctric vehicles are on one ‘hand considered as a DER and normally should fif
SRD 62913-2-3; but on the other hand, and for historical reasons, they are separated
documents and covered inr the IEC SRD 62913-2-4 electric transportation domain.

document will be‘updated as new editions are published. Table 1 highlights the busin
hs covered in this.document.

Table 1 — Content of IEC SRD 62913-2-3:2019

on
her
ted
ent,
d in

em,
se
fom
her
ven

his end, Use Case implementations are given for information purposes only. The interface

ally
nts:

rial
the

in
nto

eSS

Domain Content Scope described

Distfibdted energy resources Identified with 41 business Use Cases Operation and monitoring of
1 and 36 system Use Cases DER
Smart home/commercial/industrial/ Described with 8 business Use Cases Smart home, smart building,
DR-customer energy management and 14 system Use Cases multi-building complexes
Energy storage Described with 2 business Use Cases EES services for grid users
and system operators

Bulk generation n/a n/a
2 Normative references

There are no normative references in this document.
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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

3.1
andillary services
seryices necessary for the operation of an electric power system provided by the system
opegrator and/or by power system users

Notgd 1 to entry: System ancillary services may include the participation in frequency ‘regulation, reactive ppwer
regulation, active power reservation, etc.

[SQURCE: IEC 60050-617:2009, 617-03-09]

3.1]2
autpmated control
aggregate of operations aimed at sustaining or/and improving the functioning of a controjled
objIct without direct human participation and in~accordance with a prescribed control
objective

EXAMPLE Automatic response to signals such as dynamic peak period notifications, price period changegs or
flexipility requests.

Notg 1 to entry: The automated control is configured and tuned by the client/resident and the client/resident] can
override it if needed.

3.113
capacity firming
mefthod that uses storage to.control the ramp rate (MW/min), smooth and mitigate rapid oufput
changes from renewable generation due to different natural parameters such as wind spged
varifability affecting wind_generation or shading of solar generation due to clouds

Notg 1 to entry: It ig important because these rapid output changes must be offset by other "dispatchgble"
gengration.

[SQURCE: BOE Global energy storage database, Glossary]

3.1/4
corjgestion
<electric power system> situation in a fransmission or distribution network requiring, in parts
of an electric power system, a limitation of load flow

[SOURCE: IEC 60050-617:2009, 617-03-04]

3.1.5

congestion mitigation

set of one or more actions set up to avoid grid congestions by means such as by increasing
the transfer capacity of the grid, by curtailing demand connected to the grid or by curtailing
generation units

Note 1 to entry: Congestion in transmission and distribution grids refers to a situation in which the demand for
power transfer exceeds the transfer capability of a grid.


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

IEC SRD 62913-2-3:2019 © |IEC 2019 -1 -

3.1.6

dispatchable generation source

source of electricity that can be dispatched at the request of power grid operators or of the
plant owner

Note 1 to entry: That is, generating plants that can be turned on or off, or can adjust their power output according
to an order.

3.1.7

flexible load
load of consumers (in kW) which can be reduced or increased for a limited period of time at
the [request of an external actor according to contractual arrangements

Notd 1 to entry: The control is automatic and based on technology or devices operated remotely\due tg the
volume of consumers participating — such as residential consumers.

Notg 2 to entry: The control may target specific appliances, such as space-heaters for instance.

3.1J8
distributed energy resource
DER
distributed set of one or more energy service resources, includinggenerators, energy storgge,
conftrollable load and ancillary services

3.19

dynamic peak period
DP

superseding calendar which replaces the initial price/schedule during a short period of time
when facing a peak demand

3.1]10

ele¢tric power system

EP

netyork of electrical components deployed to supply and transfer electric power to a load

Notg 1 to entry: The EPS may includg generation units.

3.1{11

ele¢trical energy storage
EE$
progcess which consists in using various forms of energy such as mechanical, chemical,
ele¢trochemical, electrical, or thermal energy to store energy that will later be converted to
elegtricity

Notgd 1 to eniry? This domain report covers any type of EES which can charge electricity to and dischprge
elecfricity from any source.

3.112

electrical energy storage management
collection of methods used to manage EES with software, hardware, and services associated
with the intelligent monitoring, management, and control of EES, for the specific purposes
such as the enhancement of a system's efficiency, cost reduction or optimization of energy
utilization to meet EES users’ needs

3.1.13

electrical connection point

ECP

point of electrical connection between the DER source or sink of energy and any EPS

Note 1 to entry: Each DER unit has an ECP connecting it to its local power system; groups of DER units have an

ECP where they interconnect to the power system at a specific site or plant; a group of DER units plus local loads
have an ECP where they are interconnected to the utility power system.
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Note 2 to entry: For those ECPs between a utility EPS and a plant or site EPS, this point is identical to the point
of common coupling (PCC) in IEEE Std 1547, Standard for Interconnection and Interoperability of Distributed
Energy Resources with Associated Electric Power Systems Interfaces.

3.1.14

electricity data

electricity-related data, either generation or consumption, coming from the electricity meter or
from electrical devices

3.1.15
energy meter

instromreTtiTteTTdedto e asUTE EteTittateeTgy by itegrating power withr respect totine ]
[SQURCE: IEC 60050-313:2001, 313-01-35]

3.1]16

engrgy shifting
prijciple of shifting the timing of energy use by, for example, charging electricity during |off-
peak time and by discharging it during peak hours to reduce the cost to-purchase electricit

3.1(17

flelibility

modlification of electricity injection and/or extraction, on an_individual or aggregated leve
reagtion to an external signal in order to provide a service, within the energy system

Notg 1 to entry: Definition based on EURELECTRIC, Active Distribution System Management. A key tool forf the
smopth integration of Distributed Generation, 2013]

3.1]18
frequency regulation
ability of a balancing authority to help the intéfconnection maintain scheduled frequency

Notg 1 to entry: This assistance can include both turbine governor response and automatic generation control

3.1119

grid stabilization
progess requisite to stabilizespower transmission and distribution networks with the operation
of power plants

Notd 1 to entry: Grid stabilization can be achieved, for example, by stabilizing the frequency of electric ppwer
produced on an islands@and-by stabilizing voltage at the end of a long transmission line.

3.1]20

historian
soffware .service which accumulates time-stamped data, events and alarms in a databjase
whith can'be queried or used for further actions

3.1.21

home area network

HAN

in-house local area network which interconnects domestic equipment and can be used for
energy management purposes

[SOURCE: CEN/CLC/ETSI TR 50572:2011]

Note 1 to entry: There can be multiple HANs inside a customer’s premises.

3.1.22
islanding
process whereby a power system is split into two or more islands
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[SOURCE: IEC 60050-603:1986, 603-04-31]

Note 1 to entry: Islanding is either a deliberate emergency measure, or the result of automatic protection or
control action, or the result of human error.

Note 2 to entry: In this document, islanding refers to a measure to avoid load shedding in an area by immediately
supplying power to the area from EES, and temporarily form an islanding status after the power supply from grids
fails due to, for instance, a contingency.

3.1.23

load following
adjusting the output of power generation plants to meet the electricity demands which vary in
a pbrticular period

3.1]24

manual control
modgle that allows clients or residents to directly control their consumptions’ depending| on
information provided by the energy market player(s) they have contracted wijth

Notg 1 to entry: Sometimes this manual control mode is the only one available when technology or the elecfrical
devifes are not able to respond automatically to dynamic peak period notifications,price period changes or flexible
requests.

3.1]25

opdrating reserves
all resources, generation or consumption, available to the system operator within a short
interval of time to provide for frequency regulation or balancing purposes

Notg 1 to entry: Operating reserves consist of spinning reserve, the increasing power output of generators|that
are plready connected to the power grids, and non-spinning reserve, the extra generating capacity that i§ not
currently connected to the system but can be brought onlinerafter a short delay.

[SQURCE: ENTSO-E: System operation guideline]

3.1126

pedk shaving

progess needed to reduce peak demand by storing energy when demand is low and releag
engrgy when demand is high. to;level out electricity load throughout the day

ng

3.1]27

pri¢ge-based management
mamnagement methoed-based on the fact that in order to modulate clients’ consumptions dufing
a day, a week or a-peak period, the electricity supplier can offer temporarily higher electricity
priges in orderto‘tempt clients to erase or postpone the use of some of their electric devicgs

Notgd 1 to_entry: Price-based control therefore combines variable electricity prices and the sending of price
inceptives to clients for them to be able to control manually or automatically the use of their electric devices.

3.1128

quality of service
collective effect of service performance which determines the degree of satisfaction of a user
of the service

Note 1 to entry: The quality of service is characterized by the combined aspects of service support performance,
service operability performance, severability performance, service integrity and other factors specific to each
service.

[SOURCE: IEC 60050-191:1990/AMD1:1999, 191-19-01]
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3.1.29

remote customer information

RCI

data and signals communicated toward the smart home through the internal smart metering
gateway

Note 1 to entry: This data can be tariff signals, flexibility requests or technical data.

3.1.30

security
<of an electric power system> ability of an electric power system to operate in such a way
tha{ credible events do not give rise to loss of load, stresses of system components beyEnd
their ratings, bus voltages or system frequency outside tolerances, instability, voltage colltapse,
or dascading

[SQURCE: IEC 60050-191:1999, 191-21-03]

Notg 1 to entry: In the context of smart grid the term ‘security’ may be too vague. In-this document, it maly be
replaced by ‘operational reliability’ or ‘operational security’ to reflect the real practices.of, for example, NER[C or
ENTISO-E.

3.1J31

self-consumption
act|of consuming energy which is produced by a power géneration system installed at|the
consumption site

3.1J32
sm;{rt home

house or apartment equipped with a communieating (electricity, telecoms) and structyred

home area network (HAN)

Notdq 1 to entry: Clients or residents are able to,remotely control and/or programme home electrical devices by
actijating or enabling and/or disabling internal~controls and/or external events (excluding emergency signjals).
Then, smart home devices can adapt their opérations without any resident intervention.

3.1433

smart home flexibility
ability of a smart home to~adjust up or down its consumption or generation depending on
signals in order to modify-the load curve

3.1)34
smart site

site| equippedwith a communicating (electricity, telecoms) and structured home area network
(HAN)

Notg 1 jto_entry: Clients, residents or operations staff are able to remotely control and/or programme home
elecfricdl /devices by activating or enabling and/or disabling internal controls and/or external events (excluding

em ekgenrev-sighrats—TFhen—smart-home-devices—can-adapi-theiropetrations—without-apv—resident-intervention
ergeRey-Sghars—eR—SHhartreme-—aeH Sh—aaapttHeH peate RS WRodt—ahRy-FestaeRHe R ehRtoen-

3.1.35

traffic light concept

concept which describes the relation between the use of flexibilities on the grid side (red
phase) and the market side (green phase) and the interrelation between both (yellow phase),
and which evaluates the grid status (red, yellow, green) and provides the information towards
the relevant market roles

3.1.36

virtual power plant

collection of small and very small decentralized generation units that is monitored and
controlled by a super-ordinated energy management system
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[SOURCE: IEC smart grid Standardization Roadmap, 2010]

3.1.37

virtual resource

set of one or more energy service resources,

controllable load, and ancillary services

3.1.38

voltage support
ability to cope with the effects on grid voltage profiles when, for example, heavy power flows

occpr,—to—attow—more mstatted—photovottaic—capacity, white—meeting—the—power —quality

requirements without grid reinforcement and power curtailment

3.1{39

wide area network

WAN

netyork that provides communication services to a geographic area larger-than a single ur

areqa

Notg 1 to entry: Typically a wide area network covers a single country.

[SQURCE: IEC 60050-732:2010, 732-01-07]

3.2 Abbreviated terms

including generators,

energy storage,

ban

AM advanced metering infrastructure
CHP combined heat and power

EE$ electric energy storage

EH extremely high voltage

EP$ electric power system

ESK electric services provider

ESR electric services retailer

EV electric vehicle

DER distributed enefgy‘resource

DMPB distribution mahagement system
DR demand-response

DSO distribution system operator
FDEMS faeility DER energy management system
FCR frequency control reserve

FRR frequency restoration reserve
HAN home area network

HV high voltage

HVDC high voltage direct current

ICT information and communication technologies
ISO independent system operator
LAN local area network

LV low voltage

MV medium voltage

PV photovoltaic systems

RR restoration reserve
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RTO regional transmission organizations

SCADA supervisory control and data acquisition system

SGAM smart grid architecture model

TSO transmission system operator

WAN wide area network

4 Distributed energy resources

4.1 —Purpose-and-scope

4111 Purpose: business analysis of DERs

The
(DE
Cas

Thi

purpose of Clause 4 is to address a business analysis of distributed energy) resour
Rs), and further describe the requirements of the domain in smart grid through the
e approach defined in IEC SRD 62913-1.

5 analysis is based on the inputs from domain experts as well as(existing materials

ces
se

n a

smart grid environment. It is understood that different countries andregions in the world ay

havi
with
all 1
use
futd
reg

4.1
DE

genlerators, energy storage and controllable load, that are connected at the medium or

volt
ren
ma

Son

e different regulatory and market structures for DERs, and these differences can evern
in countries. Therefore the use cases contained in this document may or may not appl
egions. However, DER regulations and markets are rapidly.evolving so that even if cer
cases are not currently applicable to a particular region, this may change in the n
re. Therefore, no attempt has been made to correlate specific use cases with spe
ons.

2 Scope: DERs as sources of generation

Rs can be defined as a distributed set ofcene or more energy service resources, inclug

age levels (distribution power system). Some DERs are considered as sources
bwable energy, while others are fossil fuel based, or a combination of different types. T
provide energy as well as ancillary services.

he typical types of DER inglude:

pbattery based energy storage systems;

biomass plants;

combined heat\and power (CHPs);

cold storagerand heat accumulation;

electric\vehicles (EVs) and their chargers: electric vehicle service elements (EVSE);

fuel'cells;

be
y to
tain
ear
cific

ing
low

hey

geothermic power plants;

hydro plants;

photovoltaic systems (PV) and PV plants;
pumped water storage systems;

PV plus battery storage;

tidal energy;

wind turbines and wind power plants;

wood chip boilers.
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Because the scope of Clause 4 only includes generation, only the generation capabilities of
DERs are discussed. DER generation can be defined as "the production of electric energy by
multiple sources which are connected to the power distribution system". The terms commonly
used for DER generation include on-site generation, distributed resources (DR), embedded
generation, dispersed generation (DG), or dispersed power (DP).

All aspects of energy storage and batteries are out of the scope of Clause 4, as they are
covered in the energy storage domain, although it is understood that both electric vehicles
(EV) and electric energy storage (EES) can also sometimes provide distributed generation.

InstEttatiom Tutes—are oot of thestope of this—document, as—they are covered i the HW/LV
instlallation domains in IEC SRD 62913-2-1.

DERs are a type of resource connected to the grid. Their main purposes are dg .provide a
source of active power and energy-related services — depending on legal and/or regulatory
framework. In many cases, DERs are not connected directly to the gridybut are parf of
prosumers’ or consumers’ installations, thus providing services "behind the ‘meter" as wel| as
to the utility grid. However, some DERs are connected within plants which have the express
purpose of providing energy and ancillary services to the grid.

Thg DERs domain is strongly related to the following domains.

e [Transmission grid management: DERs may provide (or even be required to provide¢ in
some systems) ancillary services to system operators to contribute to system secyrity
reactive power and voltage control, load following/ete?).

o PDistribution grid management: DERs connection\to the grid and operations shall respect
specific (legal and/or regulatory) technical requirements, so they do not undermine |the
Feliability of the grid and quality of supply, ensured by grid operators.

e Metering management: DERs will use~meters and metering services to measure pnd
pptimize use of the exported energy or ‘associated services (certification).

e Market: DERs may (or are required to) participate in electricity markets, by trading |the
energy produced and/or energy-related services.

4.2| Business analysis of DER systems
4.211 Benefits and challenges of grid-connected DER systems

4.211.1 General

DER systems are providing many benefits as well as many challenges to the electric engrgy
domain. Many-countries and regions are promoting the development and support of DERp in

connected DER systems and DER power plants

4.2.1.2 Impacts of DERs on the grid

However, the increased penetration of DERs onto the grid, with the connection of many small-
scale and even larger-scale power generation sources to low and medium voltage networks,
is leading to new operational challenges for grid management. In particular, system and grid
operators will need to assess DER interconnection requirements, to monitor the variable and
uncertain renewable output of these large numbers of DERs, and to initiate control actions
either through market-based requests or direct commands.

In the future, more and more DER systems will be connected to the distribution network and
will affect the operation of the grid both positively and negatively. Distribution operations have


https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

-18 - IEC SRD 62913-2-3:2019 © |IEC 2019

to embrace DER systems, manage their negative impacts, and take advantage of their
capabilities to improve safety, reliability, and efficiency.

4.2.1.3 Regulations related to DERs

Interconnection of new DER systems typically is regulated by country, state, regional, or other
regulatory body. In the USA, IEEE Std 1547 is often used as the basis for those regulations,
while other countries develop their own interconnection regulations. In Europe, these
regulations are defined in the ENTSO-E network code for "requirements for grid connection
applicable to all generators" (RfG). In all of these regulations, DSOs are required to assess
the impact of new DER systems and require them to provide certain functions such as gnti-
islapding, voltage ride-through, frequency ride-through and possibly other functions.

Thg conditions to which electricity produced by DERs can be traded on electricitysmarkets
alsg vary according to the different regulatory and/or legal frameworks. In some’ countrjes,
rengwable energy power purchase obligation mechanisms (feed-in tariffs)y have bgen
implemented in order to guarantee a competitive price for renewable energies’and encourpge
invgstments in renewable energy sources.

In Europe, by law, the responsibility of the safety of the network-as well as the stability of
frequency is under the responsibility of TSOs. DSOs do not hayvethe mission of maintaining
the|stability of frequency of their grid themselves: in the European interconnected netwprk,
the [frequency cannot be different between TSOs and DSOs.

4.211.4 Benefits of DERs

DERs can also provide both energy and ancillary(services to the electric power system that
benefit power grid operation, consumers, and sogiety.

e PERSs are able to help TSOs and DSOsGmprove the reliability and efficiency of the grid
and maintain power quality through their smart converters and through management by
facility DER energy management systems.

e PDERSs can provide consumers with less expensive energy over time even if they are[not
nvolved in retail energy markets.

e [The integration of DERSs involves the optimization of their contribution to the electric power
system — through their,vparticipation in electricity markets and market mechanigms
balancing, capacity, ancillary services, ...).

Sogiety benefits from the increased use of renewable resources and the consequent decrepse
in the production_ Jof greenhouse warming gases. According to the IEC smart grid
stapdardization.roadmap, "the generation of these types of energy near to the consumers
offgrs economic-and ecological benefits."”

4.2/1.5 Architecture of DER systems

DE »] + ol ¢+ [ a [ |29 [ £ ol hald Al FS
N O YyolUTIlTo AT TAPYTULTU TU DT TTIdiiadyttu tmuuylt a 1hnciharvilty Ul StdRnTITUITUTTS dilu oyoltT S.

An example of a five-level hierarchy is shown in Figure 1. The diagram is described in A.1.3.
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/ Hierarchical DER Five-Level Architecture, Mapped to the Smart Grid Architecture Model (SGAM) \
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NOTIE An explanation of this figure is given in(A.1.3.

Figure 1 — Example of athierarchical DER system five-level architecture

Mogt DER systems can or must operate autonomously in order to respond rapidly to changing
power system conditions and meet power system safety, reliability, and efficiency criterial At
the|local level, DER_Ssystems must manage their own generation and storage activities
autpnomously, basgd™ on local conditions, pre-established settings, and DER owner
preferences. Howéver, communications with utilities, facility energy management systems,
and/or retail energy providers can support additional functions and provide updated functignal
parameters, so-that the DRs can participate more effectively in the management of the drea
EP$. But direct control by utilities is not feasible for the thousands if not millions of QER
sysjems-tonnected to the distribution system, so a hierarchical approach is necessary| for
utiliries te’interact with most of these widely dispersed DER systems.

In some situations, depending on regional options and regulations, utilities may request or
require DER systems to be located at critical electrically important points, while utility
assessments of new DER implementations may determine which DER functions could be
preferred or even mandatory for providing grid support. For any DER systems to be active
participants in grid operations, their operations must be coordinated with other DER systems
and with distribution grid equipment such as load tap changers, capacitor banks, and voltage
regulators.

Many commercial and industrial customer sites would likely include facility DER energy
management systems (FDEMSs) that could modify DER autonomous settings and issue direct
commands. The area EPS operators could interact with these FDEMSs occasionally to update
settings or broadcast pricing signals and/or emergency commands. In addition, the
distribution-level area EPS operators could provide some of the DER benefits to regional
transmission organizations (RTOs) and/or independent system operators (ISOs) for reliability
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and market purposes. In some regions, retail energy providers (REPs) or other energy service
providers (ESPs) would be responsible for managing groups of DER systems.

4.2.2 Stakeholders involved in the DER domain

DER systems involve many different stakeholders, each of which has different business cases.
Some of the DER Use Cases benefit just one stakeholder, but in most situations, many of the
DER Use Cases can benefit multiple stakeholders often through tariff agreements or market
pricing that balance the compensations across these stakeholders. Some of the primary
stakeholders are shown in Figure 2.

Utility Regulators
Establishes operating and tariff
rules

7 X

Operate for Safety, Operate for Safety,

Energy Markets
Provides markets for energy-

related services

Operate According to

Market Rules
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«

™~
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Figure 2 — DER primary stakeholders

list of primary stakeholders should also include the following:

consumers;

market-based third parties, such as flexibility aggregators;

system maintenance personnel,

society.

IEC

4.2.3 Traffic light concept for DERs

The traffic light concept for DERs identifies when markets should operate as the primary grid
management force and when system operators must take over grid management in order to
maintain grid safety and reliability (see Figure 3).
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e The green state defines the region where the 'smart market' competitively operates freely;
the system operator may or may not interact with the market at this point. This should be
seen as the 'normal operating state’.

e The yellow state indicates the state where the system operator actively engages with the
market in order to keep the system from becoming unstable; it is therefore a temporary
state preventing the grid from entering the red state. This could be by executing pre-
agreed contracts or by stepping in to procure in real time at market prices. This does not
mean that the customer has to accept any situation where a third party decides when they
can use what is in their home or business premises. Instead intelligent solutions and
economic incentives should be provided to allow the customer to decide and accept some

TS,

¢ |[n the red state, the system operator can override contracts existing in the market,.exegute
dedicated emergency actions through flexibility operators, or execute direct contrels qver
generation or demand in order to re-stabilize the system as far as afeontraci or
regulation/legislation allows. However, actions in this state must be spécific and well
defined and be temporary in nature.

rid operation

Grid utilities
load factor

IEC
SOURCE: SG-CG/M490/Méthodology & New Applications, Annex B.

Figure 3 — Traffic light concept

In the green—and yellow states, DER owner/operators may respond to market signals, such as
prige incentives or demand response requests, according to established contracts betwgen
the [DER owner and market actors. They would in this case have the possibility to opt out.

In the red state, DER operators may receive emergency signals from the system operator and
would in this case have to prioritize electrical usages in order to temporarily reduce their
consumption/generation — they would not have the possibility to opt out in this case.

4.2.4 Business drivers and objectives of DER stakeholders
4.2.4.1 General

As illustrated in Figure 4, DER stakeholders are driven by economic requirements, and are
constrained by regulatory and environmental policies. In some cases, mission statements are
used to outline the key interests of the stakeholders.

Business objectives, reflected in business cases, identify the key purposes that must be met
in order to follow the policies and resulting constraints. From these business cases, more
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detailed business use cases can be developed that reflect the business processes. Finally,

system use cases can be developed to identify specific requirements and functionalities.

Driver Layer
Policies
® Regulatory Policies
® Economic Drivers
" . i I Polli
B:EconomicRequiatoryPocy o monmental otk

Business Objectives reflected in Business Cases
Improved grid safety

dgrid roli L

Organizational WﬂMm

L]
®  Financial gain
® Reduced costs
6: Budmlms ® Increased grid efficiency
® Improved power quality
® Reduced carbon and other polluting emissions
5B i c t ® Provide customer satisfaction (
. DUSIness Ontex Example Business Use Cases reflecting Business Processes/Procedures for kR
| ® Perform long term planning including technical and financial assessments of DER
InfOIma‘lonal capabilities and placements q
4f Semanﬁc Undefs{anding ®  Establish tariffs and contractual templates for DER fund(o.ls/
® Perform customer outreach for promoting DER uses
® Establish DER interconnection procedures
® Establish testing and certification requiremsg@nterconnecﬁons
® Perform operational planning including ipvpacts of DER functions
® DER bids into energy market for providin;%illary services
® Perform assessment of power qu Ii‘& 'ph DER
® Perform assessment of enviro, @ results of renewable DER
System Use Cases reflec %m:tions
® Perform assessme multiply types and capabilities of DER for power system upgrpde
® Compare beés of DER providing functions at a location versus incentives to DER oyner
for provi m
° Deve?n connection procedures for larger energy storage systems
L] C@i the parameters for the DER grid codes and operational functions
IEC
Figure 4 — Business policies, business objectives, business processes,
and:system use cases
4.214.2 Business objectives
For|DERSs, the primary business objectives of the stakeholders include:
e financial gain;
e freduced energy costs;
o mproved grid safety;
e |ncreased(grid reliability;
e |ncreased grid efficiency;
e mproved power quality;
e Teduced carbon or other pottutantemissions.
The matrix of stakeholders versus their primary business purposes is shown in Table 2.
Table 2 — Matrix of stakeholders versus their primary business purposes
Improved | Increased Financial Reduced | Increased Improved Reduced
Stakeholders grid grid ain energy grid power emissions
safety reliability g costs efficiency quality
X
DER owner . ) X X X
(microgrid)
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Stakeholders

Improved
grid
safety

Increased
grid
reliability

Reduced
energy
costs

Financial
gain

Increased
grid
efficiency

Improved
power
quality

Reduced
emissions

DER operator
including
facility
operators or
third party
operators

Transmission
system
operator

X

Qistribution
system
operator

X

(ifincenti
Vized)

Market-based
ird parties,
such as
flexibility
jgregators

—
-

QD

X

(if incenti
vized)

DER
manufacturers

DER
plementers

5

Metering,

bttlements,

hd auditing
parties

Q »

Distribution
system

aintenance

bersonnel

3

DER
aintenance
bersonnel

3

Gonsumers

Society

AlthH

ough Table 2 indicates the types of business objectives that different stakeholders may

havie, the methods-for achieving these business objectives can involve many of the diffefent
DER capabilities,at-different levels in the hierarchy of DER system management. There i no
ong-to-one correspondence, but rather a mixture and a balancing of purposes. For instance,

the

DER owner may be looking for reduced energy costs while the DSO is looking| for

improved.reliability — these may need to be balanced against each other with approprjate
incentivesif, say, the increased use of DER by an owner may cause voltage power quality

problems.

4.2.5

4.2.51

DER grid services

Overview of DER grid services

DERs are able to provide many services to the grid. Some of these services are (or are
becoming) mandatory in some jurisdictions, and are termed "grid codes". These grid codes
are focused on improving grid safety, grid reliability, and grid power quality, although some
may have additional purposes. Other DER services are focused more on providing financial,
reliability, and/or power quality benefits to their owners. Table 3 outlines the types of grid
services that DERs may provide.
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Table 3 — Types of DER services

DER services

Business objective

DER grid codes mandated by regulations

Disconnect / connect function

Improved grid safety

Cease to energize / return to service function

Improved grid safety and reliability

High/low voltage ride-through (fault ride-through) mode

Improved grid reliability

High/low frequency ride-through mode

Improved grid reliability

Dypamic reactive current suppaort mode

Imprn\/ad_g_r_i_d_r_elinhilifv

Frgquency watt mode (frequency sensitivity mode)

Improved grid reliability

Volt-watt mode

Improved grid reliability

Improved power quality

Fi

x

ed (constant) power factor mode

Improved grid reliability.

Fi

X

ed (constant) reactive power mode

Improved grid reliapility

Volt-var mode

Improved grid(reliability

Improved.power quality

Wdtt-var mode

Improted*grid reliability

Improved power quality

Wdtt-PF mode

Imiproved grid reliability

Improved power quality

Aclive power limiting mode

Improved grid reliability

Acfive power setting mode

Improved grid reliability

Improved power quality

Loy frequency-watt emergency mode for demand gide management
(fat load shedding)

Improved grid reliability

Loy voltage-watt emergency mode for demand. side management

Improved grid reliability

Mopitoring key status, alarm, and measurement values: in real-time
(selconds), in near-real-time (minutes), as revenue metering, and as
forgcasts for next minutes, hours, and/or days

Prqvide forecast information on(weather, planned maintenance,
changes in capacities, etc.

Improved grid reliability
Improved power quality

Reduced energy costs

Increased energy efficiency

Reduced pollution emissions

Metering and billing

Scheduling of pewer settings and modes

Improved grid reliability
Improved power quality

Reduced energy costs

Increased energy efficiency

Reduced pollution emissions

DER grid services for DER owner benefit

Peak power limiting mode

Reduced energy costs

Load following mode

Reduced energy costs

Coordinated charge/discharge management mode

Reduced energy costs

Generation following mode

Financial gain

Active power smoothing mode

Financial gain

Frequency-watt primary frequency mode

Financial gain

Automatic generation control (AGC) mode

Financial gain

Frequency-watt smoothing mode

Financial gain
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DER services

Business objective

Power factor limiting (correcting) mode

Financial gain

Tertiary frequency (operating or spinning reserve)

Financial gain

Microgrid separation control (intentional islanding)

Improved reliability

Provide black start capability

Financial gain

Provide backup power

Improved reliability

Historical Information

Improved reliability, efficiency, power
quality

Bl : : :
MCUULTU TITTTSSTUTTS

Metering and billing

DER grid services provided by system operators

Majntain DER nameplate database in DER database and
management systems (DERMS)

Improved reliability and(safety

Upfate DER capabilities database

Improved reliability 'and safety

Pefform short term load and generation forecasting

Improved reliability and safety

Pefform state estimation of transmission and distribution grids

Improved reliability and safety

Pefform power flow analysis of grids

Improyedireliability and safety

Pefform contingency analysis of grids

Improved reliability and safety

Evaluate possible ameliorations to contingencies

lmproved reliability and safety

Defermine settings for groups and individual DERs to reflect near;
term requirements

Improved reliability and safety

Isspe schedules and/or commands to DERs to comply with near-term
requirements

Improved reliability and safety

Dejermine day ahead and next hour electricity prices

Improved reliability and safety

Prqvide to DERSs the electricity prices, including enérgy, ancillary
services, locational, etc.

Improved reliability and safety

Mohitor the grid in real-time

Improved reliability and safety

Isspe any emergency updates to DER settings

Improved reliability and safety

4.215.2 DER functions'providing grid services

DER systems are capable of providing many functions that support power system operati
and contribute togrid benefits. Many of these inverter-based functions are described

IEC] TR 61850-90-7"and are being updated in the second edition of IEC 61850-7-4201.

Certain of\'these DER functions are crucial for grids that have high penetrations of [

ons
in

ER

sysiems: \The implementation of these critical DER functions can avoid power syst¢ms

the

outrges and the possible need to retrofit DER systems during the course of their useful lif
r contractual period as unfortunately occurred in Furope Some of those critical [

e Oor

ER

functions have already been implemented in Europe, are included in many DER products, are
mandatory in California, and are expected to become mandatory for grid operations in North

America.

Most DER systems can or must operate autonomously in order to respond rapidly to changing
power system conditions and meet power system safety, reliability, and efficiency criteria. At
the local level, DER systems must manage their own generation activities autonomously,
based on local conditions, pre-established settings, and DER owner preferences. However,
communications with utilities, facility energy management systems, and/or market-based retail
energy providers can support additional functions and provide updated functional parameters,

1 Under preparation. Stage at the time of publication: IEC CD 61850-7-420:2018.
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so that the DRs can participate more effectively in the management of the area EPS. On the
other hand, direct control by utilities is not feasible for the thousands if not millions of DER
systems connected to the distribution system, so a hierarchical approach is necessary for
utilities to interact with most of these widely dispersed DER systems through facility energy
management systems and through retail energy providers/aggregators.

In some situations, utilities may request or require DER systems to be located at critical
electrically important points, while utility assessments of new DER implementations may
determine which DER functions could be preferred or even mandatory for providing grid
support For any DER systems to be active part|C|pants |n gr|d operatlons the|r operatlons

Many commercial and industrial customer sites would likely include facility DER engrgy
mamagement systems (FDEMSs) that could modify DER autonomous settings and-issue difect
conpmands. The area EPS operators could interact with these FDEMSs occasionally to update
setlings or broadcast pricing signals and/or emergency commands.Nln addition, |the
distribution-level area EPS operators could provide some of the DERybenefits to regional
trarlsmission organizations (RTOs) and/or independent system operators”(ISOs) for reliahjility
and market purposes. In some regions, aggregators or other energy.service providers (ESPs)
woyld be responsible for managing groups of DER systems.

4.2/5.3 Balancing and frequency services
4.2/5.3.1 Balancing purpose

Balgncing authorities are responsible for ensuring\that generation and load balance ejach
otheér at all times. The primary measure of whether-they are balanced is the frequency of|the
power system. This frequency must stay within.a@)*normal” range of its nominal value (50 Hg or
60 Hz) and must avoid any lengthy (a few minutes) excursions outside of this normal rangeg as
wel| any very high or low (exceeding nominal by more than 2 Hz to 3 Hz) excursions.

4.2/5.3.2 Frequency ride-through

As Imore DERs connect to the “grid, it is increasingly important that they are capable of
autpnomously "riding-through{*;short frequency anomalies, and do not trip off unless |the
frequency exceeds its normal range for long times and/or spikes or sags steeply for shorter
perfods of time. DER systems can ride-through such situations, including ceasing to energize
without tripping off, and recovering within a short time after the frequency returns within its
norfnal range.

Durning a ride-through event, DERs may also attempt to counteract the frequency anomaly by
increasing power output if the frequency has decreased, or by decreasing power output if{the
frequency-has increased. This DER function is called frequency-watt, frequency-sensitivity, or
frequency droop.

In addition, loads could be shed, either locally or on a larger area if commanded by the
system operator.

4.2.5.3.3 Frequency regulation

One of the primary responsibilities of balancing authority is to maintain the power quality of
electricity supply. By constantly matching power generation to demand in a power system, the
grid frequency can be maintained within ranges as regulated by authorities. Grid-integrated
DERs can be used for frequency regulation. This can be handled through enabling DERs to
change their power output to counter frequency changes even while the frequency is within its
normal range. Alternatively, the balancing authority can directly issue commands for more or
less energy from DERSs. In this latter case, DERs are typically aggregated into multi-megawatt
groups, either in the form of DER power plants or through an aggregator who is managing
dispersed DERs as a group.
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4.2.5.3.4 Operating reserves

Operation of electricity grids always needs a certain amount of power capacity which can be
available in a short time after power generation plants become unavailable due to unplanned
maintenance or troubles. Reserve power can be in the form of either generation or demand
reduction to be able to deal with power demand being greater than forecast demand and/or
plant unavailability. DER can be one of the sources for the operating reserves.

There are generally three types of operating reserves as follows:

reserve since their main purpose is not necessarily generation, but rather ancillary
services. Since they can be continuously connected to the grid even if charging, they [can
respond very quickly to a request from the balancing authority.

e Non-spinning reserve (non-synchronized) — Non-spinning reservesqare extra generaring
capacity that is not currently connected to the power system but{cah be brought on|i
after a short delay.

e [Supplemental reserves — Supplemental reserves, on the othet-hand, are not required tq be
synchronized to the grid and are a backup capacity for spinning and non-spinning reserves.

4.215.3.5 Black start capabilities

Thgse DERs are typically uninterruptible power supply systems which combine batteries| for

Ma{y facilities with critical loads use DERs to provide power in case of power grid outages.
instantaneous power with diesel generators for lenger duration power outages.

Blagk start capabilities are necessary tofegstore power to grids after a wide-area outpge
whagre the bulk power supply from the grid:s not available. Diesel generators or hydroelegtric
power plants that are capable of supplying load beyond their own facilities may becgme
desjgnated as black start resources.

DER systems, particularly if they are part of microgrids, can be another source of black dtart
capjabilities, and help system operators during a catastrophic failure of grids by restoring their
power.

4.2]5.4 Power grid voltage infrastructure services
4.215.4.1 Voltage ride-through

Both transmission systems and distribution systems may experience voltage anomalies. Just
as for frequency anomalies, it is critical that DERs do not trip off for short duration voltage
sagps and spikes, but are able to "ride-through" these events. Whenever DERs sense |the
voltage” is beyond the voltage limits, they can cease to energize without tripping off, And
recover within a short time after the voltage returns within its normal range.

During a ride-through event, DERs may also attempt to counteract the voltage anomaly by
increasing power output if the voltage has decreased, or by decreasing power output if the
voltage has increased. This DER function is called the volt-watt function.

In addition, loads could be shed either locally or on a larger area if commanded by the system
operator.

4.2.5.4.2 Voltage support

System operators are required to maintain the voltage of both the transmission and
distribution systems within specified ranges. To do this, the operators manage active and


https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

- 28 - IEC SRD 62913-2-3:2019 © |IEC 2019

reactive power to maintain normal voltage levels, typically with utility-owned equipment.
However, DERs can also be used as voltage support resources within the grid through being
set at a fixed power factor, by providing autonomous volt-var support or through responding to
direct requests from the system operators for specific levels of active or reactive power.

Variations of these autonomous functions include the watt-power-factor function and the watt-
reactive power function. In addition, DERs can provide autonomous volt-watt support if the
volt-var function is producing excessive reactive power. DERs may also respond to power
limiting commands in order to reduce local voltage levels.

4.2/5- 5 Energy management Services
4.2/5.5.1 Energy shifting

Thg true and market cost of energy can vary significantly during the hour, the day) the week,
and the season. For some DER owners, the cost to purchase electricity from the wholegale
elegtricity markets can be reduced by increasing their DER generation (or decreasing Iqad)
during high cost times. In particular, energy storage systems can increaseitheir power oufput
to qompensate for loads. Utilities also use energy storage systems, ineluding pumped hydro
and battery storage units within substations. The primary purposesof these energy storpge
sysiems is to shift energy from peak times to lower cost times. Thé€se’energy storage syst¢ms
are|then recharged during off-peak times.

As with all of the energy management services, energy shifting may provide a large beneft to
utilities by allowing them to defer construction, such as @voiding the need to build additignal
subtations, upgrade transformers, and increase the carrying capacity of wires.

4.2)5.5.2 Peak shaving

Pedk shaving is similar in concept to energy@hifting, except that it is focused on the time pf a
cusfomer’s demand peak, which may or may not coincide with the cost of energy at that time.
For| instance, the utility tariffs may naf include time-of-use (a very common practice| for
residential customers). Therefore, thefé is no incentive for these customers to shift enefgy.
However, some tariffs for larger- customers include demand charges, which provide| an
incentive to minimize demand, at” specific times of day, thus "shave the demand peak",
parficularly if their energy bills,'vary according to their highest power demand. This seryice
may be profitable if the peak,demand is predictable and of relatively short duration.

As Wwith energy shifting;* peak shaving not only allows time shift of energy but also works to
redlce the necessity-of installing additional facilities. DER can be used to reduce the need to
construct power.generation plants, mainly oil-fired thermal power, which produce a lgrge
amount of carbon dioxide, to meet weekday peak demands.

4.2)5.5.3 Load and/or generation following

Logd\fellowing involves an entity matching (or following a percentage of) the generation pnd
loads by ramping up or down of generation to follow load changes throughout a day. For local
loads, DER can be used effectively to carry out this load following function.

DERs can also provide generation following services. For instance, if a solar power plant
produces fluctuating power due to clouds, energy storage systems can follow the dips in
generation and provide compensating energy during those dips.

Combinations of solar and storage systems are becoming increasingly popular even for
residential and commercial customers. In these systems, the storage systems can
compensate for any solar dips due to clouds and thus provide maximum export of any excess
power during the day, or conversely, provide more power during the early morning and later
afternoon as the sun is rising and setting.
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5.6 Customer energy management services

5.6.1 Improve grid power quality

Power quality at customer sites can be improved by compensating for electrical anomalies
and disturbances such as voltage sag, unstable voltage, frequency variations, and sub-
synchronous resonance. DER may be used for such power quality support. In particular, for
islanded grids (either natural islands or artificial microgrids), DER responses to power quality
issues become even more important since the power system inertia is relatively low. Some
types of DER systems, such as biomass DER and hydro DER or even diesel generators,
could become important resources to mitigate the instability caused by the variability of

ren

4.2

Ele
loss
DE

Fwable DER systems.

5.6.2 Islanding or microgrids

ctricity supply can be maintained within a local island or microgrid even if ¢thére is a t
of power from a power grid due to wide area outage. This service can e delivered
Rs which can continuously supply electricity to customer loads within an,islanded grid.

Sy

em operators could minimize the influences of wide-area power’ outages by wari

cusfomers with pre-established islanding capability of the likelihoed-of an outage. In addit
micfogrid energy management systems could detect anomalous) situations and initiate

cre

4.2

Diff
owr]
cru
5 %
(e.g

Tar
how
not
mug
ma

tion of an island.

6 Regional differences

erent regulatory jurisdictions are expected to require different grid services, while [
ers will also have very different purposes foritheir DERs. For this reason, flexibilit
Lial. In some cases this flexibility will just reflect different values in a function (e.g. 10 9
) while in other cases the same function may be used for different purpo
. emergency frequency-watt vs. frequency-watt smoothing).

ffs, individual contracts, and market structures in different regions will also different
different grid services may be performed and validated. For instance, if smart meters
available or capable of capturing and/or measuring DER actions, then separate syst
5t be used to verify if the DERs are performing the indicated grid services. These syst
be managed by utilities,\by flexibility market entities, or by multiple third parties such

aggdregators.

4.2
The

7 List of business roles and business Use Cases of the domain
primary policies that drive the business objectives are:

regulatory for power grid safety and reliability, and for utility tariffs;

economic for tariffs, contracts, and market structures for providing energy and ancil
services.

ptal
vith

ng
on,
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The business Use Cases shown in Table 4 are associated with one or several of the business
objectives of the domain, which include:

sell energy to an aggregator/to the market/to a customer;
provide ancillary services to system or grid operators;
provide flexibility in managing energy production through contractual arrangements;

operate and maintain the DER in a cost-efficient way.

These business Use Cases include the business roles that have been identified so far. This

list

is not exhaustive.
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Table 4 — Business roles

Business roles

Definition

Energy generation roles

DER owner

Responsible party for overall market and financial decisions and contracts related to
DER including microgrid design and operations

DER operator

Responsible party for operational aspects of the facilities and their DER systems
including real-time microgrid operations

A party which aggregates flexibilities for its customers.

FI HHH £
ottty aggregatot

[V 41 ta £l HHH HA
vy aethvate e XTotity—STtesT

Equivalent to retail energy provider (REP) in this document.

DER equipment

Entity that produces, tests, sells, and implements DER systems

majnufacturer
Party generating electric energy.
Prqducer Additional information: This is a type of grid user.
[SOURCE: IEC 60050-617:2009, 617-02-01]
Prqsumer Party both generating and consuming electric energy

Detentralized electricity
prqducer

Electricity producer with generator(s) connected to-thie distribution grid. Productigdn
can be dispatchable and/or non-dispatchable.

This is a type of producer.

Poer plant operator

Responsible party for operational aspects‘of a power plant

Poer plant owner

Responsible party for market and financial decisions and contracts related to a
power plant

Utility roles

Migrogrid operator

Responsible party for operational aspects of a microgrid

Migrogrid owner

Responsible party for,market and financial decisions and contracts related to a
microgrid

Retail energy provider
(REP)

Third party managing DER systems based on market information

Sys$tem operator

A party thatloperates one or more grids. This term is used when it is not necessafy
to specify-whether distribution or transmission system operator is meant.

Didtribution system
opgrator (DSO)

Entity, responsible for the planning, operation, maintenance, and the developmen{ in
given areas of the electricity distribution network (LV, MV, and potentially HV), th
quality of electricity supply (power delivery, voltage, etc.) and for customer acces

to energy supply retail market through his or her system under regulated conditio

= (D

Equivalent to MV/LV system operators.

in

Entity responsible for the planning, operation, maintenance, and the developmen
given areas of the electricity transmission network (HV), the quality of electricity
supply (frequency and voltage), and access to the bulk market system for DER
systems capable of participating

Equivalent to HV system operators.

Transmission system
operator (TSO)

According to Articte 24 of the Etectricity Ditective 20097/72/EC(Directiver:

"a natural or legal person responsible for operating, ensuring the maintenance of
and, if necessary, developing the transmission system in a given area and, where
applicable, its interconnections with other systems, and for ensuring the long-term
ability of the system to meet reasonable demands for the transmission of
electricity". Moreover, the TSO is responsible for connection of all grid users at the
transmission level and connection of the DSOs within the TSO control area.

[SOURCE: EU Commission Task Force for smart grids, EG3]

Balancing authority

Entity responsible for balancing generation and load, using frequency management
to achieve this responsibility

Customer roles

Client/customer (of
electricity supplier)

A party connected to the grid that contracts for the ability to consume electricity at a
metering point.
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Business roles

Definition

A party connected to the grid that contracts for the ability to consume electricity at a

Consumer : B

metering point.

A party connected to the grid and consuming and/or producing electricity. Grid
Grid user users include consumers, producers, and prosumers.

Equivalent to Party Connected to the Grid.

Market services roles

Service provider or
energy service provider

Entity providing electricity-related services (such as energy efficiency or
communication services).

Bulk power market or
trapsmission market

Entity providing a market for buying and selling energy and ancillary services to t
bulk power system

ne

Didtribution market

Entity providing a market for buying and selling energy and ancillary services to t
distribution power system

In general, this entity does not exist as a "market", but many energy séervice
providers may provide related capabilities.

ne

Demand response market

Entity providing energy prices to consumers and prosumers so\that they may
change their energy demand based on those prices.

Third party roles

Meter operator

A party responsible for installing, maintaining, testing, certifying and
decommissioning physical meters in compliance with the regulated conditions for
contract between ESP and their customers.

[SOURCE: ENTSO-E, EFET, and eblX, 2010]

Metgering point
administrator

A party responsible for registering the parties linked to the metering points in a
metering grid area. The metering peint administrator is also responsible for
maintaining the Metering Point technical specifications and is responsible for
creating and terminating metering, points.

[SOURCE: ENTSO-E, EFETand eblX, 2014]

Telecommunications
op¢rator

Entity that offers telecommunications services.

E

dctricity installer

Entity that installs;and maintains smart electric systems for industrial, commercia
and residential purposes.

Eqpipment manufacturer

Entity thatsproduces and sells electrical devices and electricity management
devicess

Tafle 5 outlines the high level business objectives which lead to business cases of the [

donpain and examples, of their associated business Use Cases to achieve those objecti

The

first business{ objective is primarily regulatory, while the remaining business object

include a mixturerof regulatory and economic purposes.

Table 5 — Business Use Cases

ER
es.
ves

Business cases

Index of the
bhusiness lise

Ildentified business llse Cases

cases

Improved grid safety

and reliability through regulations

. Develop overall regulatory interconnection requirements for different

UC62913-2-3- types, sizes, and capabilities of DER systems, including functional
Regulators and system B0O1 requirements, communication requirements, and performance
operators establish DER requirements.
interconnection
requirements including | UC62913-2-3- e Define regional or utility-specific DER interconnection requirements
mandatory grid code B002 within the overall regulatory requirements.
functions

UCGZB%B%_Z_S- Establish timeframes for DER compliance with new regulations
System operators UC62913-2-3- |e Define operational settings for different DER sizes, locations, and
lestablish DER B004 capabilities
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Business cases

Index of the
business Use

Identified business Use Cases

cases
operational L . . .
requirements for grid UC62913-2-3- — Develop commu_nlcanon systems fo_r_ interacting with DER systems as
safety and reliability B005 necessary for grid safety and reliability

UC62913-2-3- [* Implement all mandatory DER grid codes and the necessary

DER owners/operators 8006 communications for interacting between the utility and the DER, its
op_(e;rat%thefDER‘ser the owner, and/or its operator.
grid codes for gri
safety and reliability UCGZB%I)?;'Z'?’_ e Deliver the grid services as and when mandated.

Fipancial gain, reduced energy costs, increased grid efficiency through tariffs and contracts

Regflators and system | UC62913-2-3- o Develop tariffs for all types of energy and ancillary servic€s\from
operators provide tariffs B008 different types, locations, and capabilities of DER systems
and/or contracts for
energy and ancillary UC62913-2-3- e Outline contract requirements for specific types of energyand ancillary
servjces B009 services from different types, locations, and capabilities,of DER systems
DER owner sells UC62913-2-3- — Invest iq DER§ to use and to sell excess energy.based on the
engrgy to the grid B010 appropriate tariff
baged on energy o.q.
tariffs UCGZB%11?; 2-3 Optimize the operation of DERs from a téchnical and economic perspective
UC62913-2-3- Develop DER systems for sale orforinstallation by "renting a roof".
Aggregator manages B012
DER systems in order UC62913-2-3- e Install DERs at customer sites\for'the purpose of selling excess energy bgsed
to gell energy to the B013 on a tariff or contract with the.system operator
grigl based on Y
corftracts UC62913-2-3- —  Optimize the operation of DERs from a technical and economic
B014 perspective

Fipancial gain, increa

sed grid reliabil

ity, increased grid.efficiency through market operations

aggregators for

UC62913-2-3- |e Develop market structures based on input from stakeholders and taking irto
Rdgulators establish B015 account.power system regulatory requirements
market structures UC62913-2-3- — . Oversee market interactions and revise rules when necessary for
B016 fairness
UCGZB%11?;_2_3_ e~ Receive energy offers from DER owner/operators
UC62913-2=3- |e Analyse energy offers to determine ranking and amount for different time
B048 periods
UCGZB%111’§-2-3- — Notify DER owner/operators of energy offer results when appropriate
Ba’lancmg authority UC62913-2-3- — Receive offers for frequency support services from DER
mgnages frequency
. B020 owner/operators
support services
UC62913-2-3- e Analyse frequency support offers to determine ranking and type for differgnt
B021 time periods
UC62913-2-3- — Notify DER owner/operators of frequency support results when
B022 appropriate
UC62913-2-3-
B023 g ISSUE frequency support commands 10 DERS based on the market resuls
UCGZB%;?XZ'S_ e Receive voltage support offers from DER owner/operators
System operator ) ) )
receives offers from UC62913-2-3- |e Analyse.voltage support offers to determine ranking and amount for different
DER owners and B025 time periods
aggrggators for UC62913-2-3- — Notify DER owner/operators of voltage support offer results when
providing voI_tage B026 appropriate
support services
UCGZB%;?;'Z'?’_ — Issue voltage support commands to DERs based on the market results
Distribution system UC62913-2-3- . .
operator receives B028 3 Receive power quality support offers from DER owner/operators
offers from DER - - -
owners and UC62913-2-3- |e Analyse power quality support offers to determine ranking and amount for
B029 different time periods
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Index of the

Business cases business Use Identified business Use Cases
cases
providing additional UC62913-2-3- o Notify DER owner/operators of power quality support offer results when
power quality support B030 appropriate
services
UC62913-2-3- — Issue power quality support commands to DERs based on the market
B031 results

Financial gain, reduced energy costs through demand response

DER owners/operators| UC62913-2-3-

3 Receive demand response pricing information

receive pricing B032

|n|JIIIIdt;UII fUI CIIUIyy

and respond by UCB2913-2-3- . . .
chpnging DERs and B033 . Respond to demand response pricing information
logds

DER owners/ UC62913-2-3- — Receive demand response pricing information
opegrators receive B034

pri¢ing information for
angillary services and | UC62913-2-3-

respond appropriately B035 — Respond to demand response pricing information

Imjproved grid safety, increased grid efficiency through maintenance

UC62913-2-3- | » Optimize the operation of a distributed’energy resource from a technical
DER owners/ B036 and economic perspective

opg¢rators maintain
thel DERSs to provide

UC62913-2-3- | » Monitor the DER unit, provide,data'to third parties, and carry out urgent

optimal availability B037 maintenance operations (including incidents management)
and capabilities 2.3
UCGzB%;?é 2-3 . Carry out renewal programmes of a DER

In¢reased grid reliability, increased grid efficiency through‘\long term planning

System operator UC62913-2-3- . . .
esfablishes long term B039 . Develop long.term energy and ancillary service requirements
plgnning procedures UC62913.2.3

T e equest estimates and commitments from third parties for locating
Yvhlcht_ln_cl_uded_ff . 5040 R d from third for | DER
indentivizing differen
tyges of DER to be . . . . .
lodated in optimal UC62913-2-3- jo Betermine which requirements may be met by DER and which require
plgces on the grid B041 expansion or other changes to the grid

4.218 List of system Use)Cases and system roles

Tafle 6 lists the system,"Use Cases which have been identified so far to enable the business
Usq Cases described_above to operate. The list is non exhaustive and will be updated as pnew
edifions of IEC SRDP/62913-2-3 are published.

Table 6 — Identified system Use Cases of the domain

Index‘of
the system Identified system Use Cases

Use€Cases

Grid code modes

The disconnect command initiates the galvanic separation (usually via
Disconnect/connect switches or breakers) of the DER at its ECP or at the PCC. There may
function be a time delay between receiving the command and the actual
UC62913-2- ) disconnect.
3-S001 Disconnect or connect
the DER from the grid The connect command initiates or allows the reconnection of the DER
at its ECP at its ECP or at the PCC. A permission to reconnect may also be
issued.
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Index of
the system Identified system Use Cases
Use Cases
"Cease to energize" is a different function from disconnect/connect.
Cease to energize and The (draft) definition is: "The DER shall not export active power during
return to service steady-state or transient conditions. Reactive power exchange (absorb
or supply) shall be less than a percentage set of nameplate DER

UC62913-2- | The DER ceases all rating and shall exclusively result from passive devices.". There may

3-5002 active power output be a time delay between receiving the command and the actual cease
Allow active power to energize.
output at the PCC "Return to service" allows current flow at the PCC. A permission to

return to service may also be issued. :
High/low voltage ride- The DER follows the utility-specified voltage ride-through parametenls
through mode to avoid tripping off unnecessarily. The function would block tripping

UGg62913-2- _ within the fault ride-through zones.

3-9003 The DER rides through
temporary fluctuations Although normally enabled by default, this ride-through mode may be
in voltage updated, enabled, and disabled.

High/low frequency The DER follows the utility-specified frequency ride-through

Ud62913-2- ride-through mode parameters to avoid tripping off unnecessarily~Fhe function would

3.4004 The DER rides through block tripping within the fault ride-through zones" Although normally

T temporary fluctuations enabled by default, this ride-through modesmay be updated, enabled,
in frequency and disabled.
Dynamic reactive The DER provides dynamic reactjve edrrent support in response to
current support mode voltage spikes and sags, similar to_acting as inertia against rapid
. changes. This mode may be foeused on emergency situations or mgy

UCp2913-2- | The DER reacts against | o ysed during normal operations.

3-9005 rapid voltage changes
(spikes and sags) to When the dynamic reactive current support mode is enabled, the DR
provide dynamic monitors the voltaged@atithe Referenced ECP and responds based on
system stabilization the parameters.

Frequency-watt mode
The DER is provided with frequency-watt curves that define the
E;geDf’f;Leesn%c;nds to changes in (ts watt output based on frequencies around the nominal

UE62913_2_ excursions during frequeney\during abnormal events.

3-3006 abnormal events at a When-the emergency frequency-watt mode is enabled, the DER
Referenced ECP by monitors the frequency and adjusts its production or consumption rdte
changing its production | _to-follow the specified emergency frequency-watt curve parameters.
or consumption rate
Volt-watt mode The DER is provided with voltage-watt curves that define the changégs

in its watt output based on voltage deviations from nominal, as a
The DER responds to means for countering those voltage deviations.

UCk2913-2- | changes in the voltage

3-94007 at the Referenced ECP When the volt-watt mode is enabled, the DER receives the voltage
by changing-its measurement from a meter (or other source) at the Referenced ECH.
production’or The DER adjusts its production or consumption rate to follow the
consumption rate specified volt-watt curve parameters.

Fixed (constant) power
Ude2913-2-(| factor mode The DER power factor is set to the specified power factor. A leading
3.4008 power factor is positive and a lagging power factor is negative, as
b The DER power factor defined by the IEEE or IEC sign conventions.
is set to a fixed value.
Eixed (nnnefnnf)
reactive power mode

:L))J_(é%ZO%H-Z- The DER is requested The DER is requested to provide a fixed amount of reactive power
to provide a fixed
amount of reactive
power
Volt-var control mode

The DER is provided with voltage-var curves that define the vars for
The DER.responds to voltage levels.
changes in voltage at
32%21%13'2' the Referenced ECP by | When the volt-var mode is enabled, the DER receives the voltage

supplying or absorbing
vars in order to
maintain the desired
voltage level

measurements from a meter (or other source) at the Referenced ECP.
The DER responds by supplying or absorbing vars according to the
specified volt-var curve in order to maintain the desired voltage level.
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Watt-var mode The DER is provided with watt-var curves that define the changes in
UC62913-2- | The DER responds to its vars based changes of power.
3-S011 changes in power at the When the watt-var mode is enabled, the DER modifies its vars setting
Referenced ECP by .
- in response to the power level at the Referenced ECP.
changing its vars
Watt-PF mode
The DER is provided with watt-PF curves that define the changes in its
UC62913-2- IESEEB;I.%B&TSAHM power factor based changes of power.
g g
3-3012 Referenced ECP by When the watt-PF mode is enabled, the DER modifies its PF setting|in
changing its power response to the power level at the Referenced ECP.
factor
Set active power mode
UCB2913-2- | Set the DER to The DER is set to a percentage of maximum generation or
3.4013 generate or consume consumption rate. A positive value indicates generation, negative
energy as a percentage | Means consumption.
of maximum capability
Limit active power
production or
consumption mode The production and/or consumption ef'thé DER is limited at the
UC62913-2- o ] Referenced ECP, indicated as absolUte watts values. Separate
3-4014 Limits the PFOdUC_“O” parameters are provided for production or consumption limits to perit
and/or consumption these to be different.
level of the DER based
on the Referenced ECP
Low frequency-watt
UCg62913-2- Zemne];%?jngi)g;node for Enable automatic "lew'frequency" disconnection of a specified
3-4015 management (fast load proportion of theirdemand (in stages) in a given time frame.
shedding)
Low voltage-watt
UCG62913-2- | emergency mode for Provide capabilities to enable automatic or manual load tap change
3-4016 demand side blocking and automatic "low voltage" disconnection.
management
Monitoring function The DER provides status, measurements, alarms, logs, and other data
The DER provides as authorized and requested by users. Examples include connect
Ug62913-2- nameplate status, updated capacities, real and reactive power
3-4017 configurati’on status output/consumption, state of charge, voltage, and other
measuremenis and ' measurements. Also of interest are forecast status and expected
other requested data measurements.
The DER follows the schedule which consists of a time offset
Scheduting of power (specified as a number of seconds) from the start of the schedule and
séttings and modes is associated with:
UCg62913-2- .
3-4018 The DER follows the e apower system setting
. e enabling/disabling of a function
géghheedsljlgg'm'ty the enabling/disabling of a functi
e a price signal
Non-grid code modes
Peak power limiting
mode The active power output of the DER limits the load at the Referenced
UC62913-2- | The DER limits the load ECP if it starts to exceed a target power level, thus limiting import
3.5019 at the Referenced ECP power. The production output is a percentage of the excess load over

after it exceeds a
threshold target power

level

the target power level. The target power level is specified in absolute
watts.



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

- 36 - IEC SRD 62913-2-3:2019 © |IEC 2019

Index of
the system Identified system Use Cases
Use Cases
Load following mode
The DER counteracts The active power output of the DER follows and counteracts the load
UCB2913-2- the load by a at the Referenced ECP if it starts to exceed a target power level, thus
3.5020 percentage at the resulting in a flat power profile. The production output is a percentage
Referenced ECP, after | of the excess load over the target power level. The target power level
it starts to exceed a is specified in absolute watts.
threshold target power
level
Generation folflowing
The consumption and/or production of the DER follows and
mode p p
) counteracts the generation measured at the Referenced ECP,if'it
Ud62913-2- | The consumptl_on starts to exceed a target power level. The consumption and/or
3-4021 and/or production of the | production output is a percentage of the excess generation wétts over
DER counteracts the target power level. The target power level is specified.in absolute
generation power at the | watts.
Referenced ECP.
Active power smoothing
mode
The DER produces or The D_ER follows th_e specified s_moothing grgdient yvhich is a signed
absorbs active power in quantity that establishes the ratio of smoothing active power to the
ude2913-2- | order to smooth the real-time delta-watts of the load or generation at the Referenced EQP.
3-§022 changes in the power When the power smoothing mod€ is enabled, the DER receives the
level at the Referenced | att measurements from a meter (or other source) at the Referencef
ECP. ECP. New data points are provided multiple times per second.
Rate of change of
power
UQg62913-2- | Frequency-watt primary . .
3.4023 control mode The DER provides primary frequency control
Automatic generation
control (AGC) mode
Ud62913-2- | The DER responds to When AGC mode is enabled, the _DER respond§ to signals to increage
3.4024 raise and lower power or decrease the rate of consumption or production every 4 to 10
T level requests to seconds, with the purpose of managing frequency.
provide frequency
regulation support
Coordinated
charge/discharge The DER is provided with a target state of charge and a time by which
management mode that SOC is to be reached. This allows the DER to determine when {o
The DER delermines charge or discharge based on price.
i
UE62913'2' when and how fast to The DER takes into account not only the duration at maximum
3-8025 chargg or-discharge so consumption/production rate, but also other factors, such as that at
long, as-it meets its high SOC the maximum consumption rate may not be able to be
target state of charge sustained, and vice versa, at low SOC, the maximum discharge rate|
level obligation by the may not be able to be sustained
specified time
Frequency-watt
smoothing mode
= B i Ik DER oravidadanith fraauanon ot AL that dafin th
Frre DER Tesponmdsto Fre-BDER-is—provided-with-frequeney—watteurves—that-defirethe
changes in frequency at | changes in its watt output based on frequency deviations from
the Referenced ECP by | nominal, as a means for countering those frequency deviations and
UC62913-2- changing its smoothing the frequency.
3-5026 consum.pt|on or When the frequency-watt mode is enabled, the DER monitors the
production rate based ; - ; -
on frequency deviations frequency and adjusts its production or consumption rate to follow the
from nqominayl as a specified frequency-watt curve parameters. New data points are
’ . provided multiple times per second.
means for countering
those frequency
deviations
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Power factor limiting
(correcting) mode
When the PF limiting (correcting) mode is enabled, the DER is
UC62913-2- | The DER supplies or provided with the target PF. The DER supplies or absorbs vars in
3-S027 absorbs vars to hold order to maintain the PF at the Referenced ECP within the limits of the
the power factor at the target PF.
Referenced ECP within
the PF limit
UC62913-2- i . . . Detailed measurement and performance data which may be valuable
istarical information
3-90Z8 To record In an operatonal historian

Nop-functional capabilities

Ug62913-2- Establish ramp rates In addition to the default ramp rate, the DER may support multiple
3-4029 P ramp rates that reflect different conditions.

U(p2913-2- | Soft-start return to Use ramp rate and/or random time within window whef reconnecting
3-§030 service

Delta power control
function

UC62913-2- | Decrease active power Decrease active power output to ensure,there remains spinning
3-4031 output to ensure there reserve amount that was bid into the-market

remains spinning
reserve amount that
was bid into the market

Power rate control
Another is ramp time, when-the active power should be at the required

3_2%3213_2_ The power is limited by | power level by the ene-8f the ramp time. It may reach the required
T the maximum ramp power level earlierbut/not later.
rate.

Operating reserve
ude2913-2- | (spinning reserve)

3-8033 The DER provides
operating reserve

The DER eat’ provide reserve power available within about 10 minutes

Capabilities not yet defined

. . . Process for normal separation, emergency separation, and
Microgrid separation

Ug62913-2- control (intentional reconnection of microgrids. These microgrids could be individual
3-3034 ) ; facilities or could be multiple facilities using area EPS grid equipment
islanding) R
between these facilities.
UG62913-2- | Provide black start Ability to start without grid power, and the ability to add significant
3-3035 capability load in segmented groups
;’_E%%%”‘z‘ Provide backup power Ability to provide power to local loads when not connected to the grid

Acdording:toe the IEC smart grid standardization roadmap, "a successful operation of a virfual
power plant requires the following technical equipment:

e an energy management system that monitors, plans and optimizes the operation of the
decentralized power units;

e a forecasting system for loads that is able to calculate very short-term forecasts (1 hour)
and short-term forecasts (up to 7 days);

a forecasting system for the generation of renewable energy units. This forecast must be
able to use weather forecasts in order to predict the generation of wind power plants and
photovoltaics;

e an energy data management system which collects and keeps the data that is required for
optimization and forecasts, e.g. profiles of generation and loads as well as contractual
data for customer supply;

a powerful front end for the communication of the energy management system with the
decentralized power units."
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Table 7 lists the system roles that have been identified so far. This list is not exhaustive and
will be updated as the system Use Cases are drafted.

Table 7 — System roles of the domain

System roles Definition

Level 0 Electric power system

Electric power system

(EPS) (high level) Facilities that deliver electric power to a load

An EPS contained entirely within a :inglp 'nrpmicne ar
group of premises

Area EPS An EPS that serves local EPSs

Local EF S

A local EPS that can operate as an island and-i$ operatefd

Microgrid EPS as a virtual resource to the area EPS

DC EPS A local EPS that operates direct current

Point of electrical connection betweén\the DER source o
sink of energy and any EPS

Each DER unit has an ECP cgnnecting it to its local powg
system; groups of DER unitsthave an ECP where they
Elgctrical point of interconnect to the powet_system at a specific site or plapt;
connection (ECP) a group of DER units plus‘ocal loads have an ECP wher
they are interconnectedAo the utility power system.

NOTE For those ECPs between a utility EPS and a plarj
or site EPS, thi§_point is identical to the point of common|
coupling (PCE) in IEEE Std 1547.

=

—

Yy

=3

Point of common

coupling (PCC) The point where a local EPS is connected to an area EP$.

Switeh plus its controller at the point of common coupling

PCC switch (PCC) between the local EPS and the area EPS
EPS switch Switch plus its controller within an EPS
Syfchronizing equipment Egggment that synchronizes the frequency between two
Meteorological service providing weather system that ca
Weather system affect DER capabilities
Leyel 1 DER
. . A set of one or more energy service resources, including
Virtual resource (high e
generators, energy storage, controllable load, and ancillgry
level)
il services
Didtributed energy A distributed set of one or more energy service resources,
resource (DER)~(high including generators, energy storage, controllable load, gnd
level) ancillary services
DER system whose prime mover energy comes from
Renewable DER renewable sources, including water, solar, wind, and

biofuels

DER system whose primary purpose is creation of heat but
Combined heat and can also provide electrical energy from the heat creation
power (CHP) capability. In some circumstances, electrical energy is the
primary purpose with heat as a secondary purpose

Photovoltaic system
(PV)

Fuel cell

Wind turbine

Hydro plant

Gas turbine

Biomass plant

Wood chip boiler
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System roles

Definition

Battery energy
storage

Pumped water
storage

DE

R unit (high level)

Prime mover and converter to and/or from electrical energy,
including generators, energy storage, and controllable load

DER controller (high level)

Controller of DER unit

Combined DER controller and DER unit, including

DER system (high level) generators _enerqgy storage and controllable load
. DER system responsible for frequency and/or voltage
Regulating DER regulation. The regulating DER system could be a
system
generator, an energy storage system, or controllable loaq.
Non-regulating DER | DER system not participating in frequency or veltage
system regulation.
DER storage unit (high DER unit that includes energy storage'that can be
level) converted to electrical energy
Eesan)generatmg unit (high DER unit that includes generatien of electrical energy
DER controllable load DER_ t_hat consists pr|mar|_|y of a Io_a_d that |s_a||owed to bg
- modified based on operatifig conditions, tariffs, contracts|,
(high level) oo
or other criteria
Il\(l)(;r&-controllable Load that is not-allowed to be modified
Loads within,a local EPS having the highest priority of
Critical load service{ These loads are served at the expense of all othler
loads.
Loads within a local EPS having the lowest priority of
Non-critical load service. These loads may be left unserved in favour of
critical loads.
Tine synchronization Source of an accurate time signal
soyrce
. . Safety-related function to prevent harm to personnel, the
DER protection function DER system, and/or other electrical equipment
Log of significant events and alarms for use in market
DER log . . .
settlements, operational analysis, and other audit purposes
Meter that records the energy produced within specified
DER meter time periods, energy used within specified time periods fpr
DER charging of storage, and demand curves of DER
generation and storage over time
Leyel 2 FDEMS
DER management system System that manages the settings and dispatch of DER
(DER-MS)\(high level) systems
System that manages the settings and dispatch of DER
Facility DER EMS systems within a facility This facility could be a residencke,
(FDEMS) a building, a commercial site, an industrial site, or any

other high level location.

Microgrid DER EMS
(MDEMS)

System that manages the settings and dispatch of DER
systems within a microgrid, and that can cause the
microgrid to become an island and to reconnect with the
area EPS.

Power plant DER
EMS (PDEMS)

System that manages the settings and dispatch of DER
systems within a power plant

Building DER EMS
(BDEMS)

System that manages the settings and dispatch of DER
systems within a building

Virtual power plant
(VPP) DER EMS
(VDEMS)

System that manages the settings and dispatch of DER
systems that are enrolled in a virtual power plant
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System roles

Definition

Meter data
management
system (MDMS)

Energy services interface
(ESI)

Facility local area network
(Facility LAN)

Level 3 Aggregators

Aggregator

See definition in Table 5

Aggregator DER
management
system (ADEMS)

Retail DER energy
management
system (RDEMS)

System that manages the settings and dispatch-of DER
systems that have been contracted to be operated by RH
and/or aggregators

Leyel 4 DSO and TSO

Trgnsmission system
opgrator (TSO)

See definition in Table 5

TDEMS or TSO
EMS

TDEMS is part of the TSO-EMS that manages large DER|
systems or large aggregations of smaller DER systems

Didtribution system
opgrator (DSO)

See definition in Table 5

DSO planner Planner
DSO DER EMS
(DDEMS)
Didtribution management HighJevel term for all applications used for distribution
syqgtem (DMS) management.
Topological model of distribution system, including the
location and profile characteristics of all distribution
Distribution equipment and DER systems (individually and/or in

operations model
and analysis
(DOMA)

aggregate). This model is derived from the geographic
model in the GIS, the facilities information (often include
in the GIS and/or an asset management database), and {
DER profiles (derived from the CIS and DER characterisf
database)

)
he
ics

Distribution system
power flow (DSPF)

Application that determines the power flows of the
distribution system, using the DOMA model

Transmission bus
load model (TBLM)

Gepgraphic information
sygtem (GIS)

Geographic model of the distribution system, including th
location and characteristics of all distribution equipment
and DER systems (individually and/or in aggregate)

[©)

Cuptameriinformation
syqtem”(CIS)

System with customer information, including personal

information, billing information, customer profile

ok 4 4
Trrormraton,—CiCT

Outage management
system (OMS)

Distribution SCADA
system (DSCADA)

Level 5 Market

Transmission energy
market (high level)

Wholesale energy
market

Balancing authority
(market)
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System roles Definition

Transmission
market operator

Retail market (high level)

Demand response System providing demand response pricing information for
(DR) system different energy products during different time frames

Demand response (DR)
pricing schedule

Schedule provided by REPs, DSOs, TSO, and others to
indicate contractual and/or forecast prices for energy and
ancillary services during specific time periods

Leyel 6 Communications

Wigle area network (WAN)

Public network

Advanced metering
infrastructure (AMI)

Cellular system

Public Internet

Communication
nodes

Cyper security

Password and
certificate
management

Firewalls

Key management
systems

Role-based access
control systems

5 |Smart home/commercial/industrial/ DR-customer energy management

5.1
5.111
Theg

Purpose and scope

Clause objective

intention of Clause 5 is to present a business analysis of the smart home / commercjal /

indyistrial and DR*customer energy management domain, and more specifically to descfibe
the|smart gridsrequirements of the domain using the Use Case approach as defined in

IEC] SRD 62913-1.

In fhis 'document, the technical possibilities of smart homes, smart building, multi-building
compleXes and other customer energy management devices and their behaviour |are

considered. The Use Cases further detail the communication between aclors by describing
the signals and data models. It also helps determine if existing or proposed architectures are
compatible with the smart grid requirements which have been defined.

5.1.2

General context

According to the evolution of the smart grid, the following main points are identified.

e The role of the consumer

The consumer is slowly turning into a "prosumer,"” a term which denotes a person who
both produces and consumes energy. More and more consumers are installing their
own renewable energy products to lower energy costs, increase use of renewable
sources, and/or increase energy efficiency. Depending upon regulations and business
opportunities within different regions, these prosumers are cogenerating heat and
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power with their own solar panels or micro CHPs, selling energy back to the grid, or
simply reducing their use of grid-supplied energy. This trend is set to continue, as
government bodies continue to provide incentives to domestic users to become
"prosumers" as part of their increased energy efficiency policies.

— The consumer is empowered and wants to take advantage of the new possibilities in
terms of internal optimization according to his or her priorities and choices (comfort,
industrial processes, sustainable consumption, ...) and make use of his or her
flexibility on the market taking into account external signals (prices, demand response).

— Considering the possible complexity of the home management, some consumers are
delegating this task to authorized third parties.

e [The evolution of the technology of smart homes

- Smart homes are becoming "active" and able to participate in the grid and)mafket
business processes to satisfy the consumer’s needs.

- Commercial and industrial smart buildings are becoming more easily ‘monitored and
controlled than residential ones. For the smart home, simple architectures are critical
to meet the many diverse situations in the world.

5.2| Business analysis
5.211 General overview

Infgrmation and communication technologies (ICT) offer néw-opportunities to customers to
mamage their electricity consumption. They are able to takera more active part in the elegtric
power system (EPS), with the development of demand response (DR), communication devices
connected to their electrical equipment, and communicating electrical equipment. According
to |[EC TR 62746-2:2015, demand response is: {a“concept describing an incentivizind of
cusfomers by costs, ecological information or ‘0thers in order to initiate a change in their
consumption or feed-in pattern".

Thig trend is impacting all types of consumers, including residential, industrial, and tertjary
ongs. With the development of smart-homes, residential customers have the opportunity to
optimize their energy consumption/generation according to their needs, and potentially to
suplport the activities of different_ stakeholders of the electric power system by responding to
varijous signals.

A smart home is a house-er an apartment equipped with a communicating and structyred
home area network (HAN): Residents who live in smart homes are able to remotely contrgl or
programme home electrical devices by activating/enabling and/or disabling internal contfols
and/or external events (excluding emergency signals).

Regidents canthus better manage their energy consumption/generation and set the behav|our
of the smart-home to respond to external events, according to their preferences (economic
optimization, comfort, environmental concerns). This customization could be done in a manual
autonatic mode, depending on the configuration of the smart home. In automatic mqde,

o ala an om ne an Al m nome-_gae =Ta a D ne ala¥=2 ons

without any further resident intervention. Residents/clients can always "keep control", except
in emergency situations. Residents/clients may also decide to partially or totally delegate the
customization to external roles, such as energy service providers, whom they have contracted
with. These parties could for instance elaborate and propose to the residents/clients load
schedules based on the analysis of the smart home data. Smart grid technologies including
smart metering systems empower residents/clients to be aware of their consumption habits,
energy costs and behaviour.

Furthermore, smart homes offer residents/clients the opportunity to become more active in the
functioning of the grid and electricity markets. They can respond to signals designed to
manage the electrical flexibility of the smart home depending on the state of the network (for
instance, responding to emergency conditions when the power system "traffic light" shows
"red" conditions).
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5.2.

2 List of business roles and business Use Cases of the domain

The business Use Cases listed are a result of the business analysis carried out previously —
the list is not exhaustive, and it is likely to grow as new Use Cases come to light.

The Use Cases are associated with one or several of the business objectives of the domain,
which include:

configure the smart site (smart home or smart building) to enable interoperability with the

smart grid;

Tab

ptimmize the smmart site(smrart romeor smmart buitding)y betaviour;
manage the flexibility of the smart site (smart home or smart building);
customer preferences to minimize customer costs and/or maximize customer convenier
regulatory requirements to ensure safety and reliability of the power systems

societal to minimize the ecological impact of customer use of energy.

le 8 lists the business roles that have been identified so far. This list-is’"not exhaustive.

Table 8 — Business roles of the domain

ce;

Business roles

Definition

Aftg

r-sales service operator

Entity that offers after-sales services at’ home.

Aut

bmation operator

Entity managing home devices™(eléctrical devices, electricity management
devices, WAN-IAN interface).

Bui

ding resident

A party that is a resident of the building and that may customize some of the
uses or equipment aegcording to the rights that the energy manager has given t
him or her.

©

Clig
ele

nt/customer (of
tricity supplier)

A party connected to the grid that contracts for the ability to consume electricit
at a metering point.

Cor

sumer resident

Electricity end user residing in a smart home with capability of electricity
flexibility and possible capability of energy storage.

Ele
adn|

Ltricity feed-in
inistrator

A party which remunerates its clients for the electricity fed in the smart grid by
the smart home or smart building.

Ele

Ctricity installer

Entity that installs and maintains smart electric systems for industrial,
commercial and domestic purposes.

Ele

Ltricity supplier/retailer

Entity whose activity is the wholesale purchase of electricity and the subseque
direct resale to client through a contract. The supplier may also deliver energy-
related services such as providing flexibility through electricity price modulatiof
e.g. time-of-use, critical peak prices).

Energy manager

A party in charge of the energy management of the smart building.

Equipment manufacturer

Entity that produces and sells electrical devices and electricity management
devices.

Fac

ility manager

A party in charge of supervising the equipment of the smart building.

Flexibility operator (FO)

A party which technically operates flexibilities for its customers.

Grid operator

A party that operates one or more electrical grids.

[SOURCE: ENTSO-E, EFET, and eblX, 2014]



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

—44 —

IEC SRD 62913-2-3:2019 © |IEC 2019

Business roles

Definition

Met

ering system operator

A party responsible for:

e operations of the metering system,
Metering Points;

e meter reading and quality control of the reading — taking the role of Metered

Data Collector defined by ENTSO-E, EFET, and eblX in their role model.

May also be referred to as AMI system operator.

including communication with the

A party connected to the grid at a metering point that generates and sells

Progtt

electricity through a contract.

Pro

Hucer resident

Smart home resident producing electricity.

Electricity end user residing in a smart home who can be a consumer-resident,

[V]

Redident producer resident or both, with capability of electricity flexibility and possible
capability of energy storage.
Serpice provider Entity providing electricity-related services (such as engergy,efficiency or

communication services).

Ser|

vice operator

Entity connected to a service provider information&ystem and to the home
automation operator one. This entity operates services on behalf of a service
provider. This entity can also collect and aggregate the smart home data befor
sending them to a service provider.

Tel
opeg

bcommunications
rator

Entity that offers telecommunicatiens services.

exh

Delivers
Service

Distribution Grid
Operator

Service Operator

Figlrare 5 is an extract from the role overview regarding the smart home. This diagram is
ustive but only highlights some of therelations between the roles involved in the doma

Metering
System
Operator

Electricity
Supplier

Sends price
incentives

Equipment
manufacturer

Contract

Installs smart
systems

Client/Resident Electricity installer

Interacts
with home
devices

Automation
operator

Flexibility operator

not
in.

Service Provider

IEC

Figure 5 — Role highlights of the smart home domain

Table 9 lists and provides a brief description of the smart home business Use Cases that
have been identified so far (they do not cover the entire domain business Use Cases).
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Table 9 - Identified smart home business Use Cases of the domain

Index of Identified System Use Case
the o . i required to .
business business Use Brief description enablelexecute the Level of maturity
Cases .
Use Cases business Use Case
IThe business Use Case describes
how the resident/client customizes
the management of his or her
appliance(s) namely during dynamic
peak periods and the monitoring of
AUapLl e Sifdrt VEIILS, dbbUlUillg 0 llib Or Ter L/Ubl.UllIiLB dUI.UIlIdI.ib
UC6BR2913- | home behaviour to |preferences (decision between responses (price signals, |Already
2-3-B042 |the resident/client’s [comfort and economic optimization). DR requests, emergency implemented
preferences IThe resident/client may choose to [signals)
respond to events in manual mode
or automatic mode, and may in this
second case delegate the
customization to an authorized third
party.
Enable the The b_usiness _Use Ca;e describes how _
interoperability the client conf|gures his or hgr smart Conf|g_u re thefsmart _
UC62913- between the smart home to receive smart grid signals home in order-to enable |Adjustments in
2-3-B043 home and the smart (market or emergency signals). The the interop€rability with |progress
grid configuration may include the the smiart grid
installation of smart home devices
Manage the
flexibility of the
smart h?)lme on _Already
electricity demand implemented
and generation from
price incentives
Manage flexibility ~ [The business Use Case describes Manage the
on electricity how the resident/client responds to flexibility of the
UceR913- | demand and market signals (ptice incentives or smart. h.ome on Adjustments in
2-3-B044 |generation within  |PR requests)and adapts the electricity demand progress
the smart home behaviour ofithe smart home. and generation from
from market signals DR requests
Manage opt-outs to
automatic responses
(only price signals
and DR requests, Already
emergency g
excluded) including implementgd
manual actions
Manage flexibility Manage the flexibility
op-electricity of the smart home on
ucepg13- {demandand electricity demand ¢ Adjustments in
generation within ”
2-3-B045( ihe smart home and generation from progress
from emergency emergency signals
O;UIIG:D
Provide alarms
The business Use Case describes related to the smart
Provide enriched how the resident/client or an home electricity
smart home data to jauthorized third party receives behaviour to the
UC62913- |relevant parties in  [electricity data regarding the client or resident Already
2-3-B046 |order to make the |electricity behaviour of the smart ) i implemented
resident/client more home. The occurrence of events is Provide a third party
active monitored and the resident/client is with enriched smart
arned if an event occurs. home electricity data
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Index of
the
business
Use Cases

Identified
business Use

Cases

Brief description

System Use Case
required to
enable/execute the
business Use Case

Level of maturity

e Process metering
data to invoice
electricity supply of
the smart home

e Process data related
to the smart home
behaviour to

e Already
implemented

UC6[2913-
2-3-B047

Assess the value of
the flexibility of the

smart home

aggregate
(forecasting, real-
time), assess the
value of and certify
flexibilities

® Process metering
data to remunerate
electricity feedsin-by
the smart homg

*” Adjustments in
progress

Redarding the smart building, similar business Use Cases have been identified (see Table[10).

This first list may be amended with the detailed description gf“the smart building BUC.

Table 10 — Identified smart building busingss Use Cases of the domain

IHEZ °f Identified System Use Cases
bulsines business Brief description ;fc}u"ed tto th Le\:el_ttaf
sluse Use Case enable/execute the maturity
dase business Use Cases
The business Use-Case describes . .
how the client/sniatt building Customize automatic
Adapt the energy managenr customizes the responses of the smart
smart energy mapagement of the smart building (price signals,
udes291 | building building.nanfely during dynamic DR requests, . .
343 behaviour to | peak.périods and the monitoring emergency signals) Adjustments if
Boks the energy of gvents, according to his or her Optimize the smart progress
manager preferences (decision based on building behaviour
/client economic optimization). He or regarding internal and
preferences she may delegate the external information
customization to an authorized received
third party.
E}T:FJS;P:N_ Configure the smart
Ug6291 lity between building in order to Adjustments if
3-4-3- the smart enable the rogress
BO#9 building and interoperability with the prog
the smart grid smart grid
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Index of
the Identified Sy e Ces ;
. . . o required to Level o
b:sdggs 3::'2222 Bl enable/execute the maturity
Case business Use Cases
Manage the flexibility
of the smart building
on electricity demand
and generation from
price incentives
Manage the flexibility
Manage of the smart building
flexibility on on electricity demand
electricity The business Use Case describes and generation from
UCE291 demand and how the client/smart building DR requests (Level of ) )
3-4.3 generation energy manager responds to maturity: Incomplete Adjustments ir
B0ko within the market signals (price incentives due to uncertainty) progress
P smart or DR requests) and adapts the
building from | behaviour of the smart building. Manage opt-outs to
market automatic responses
signals (only price signals and
DR requests,
emergency excluded)
of the smart Huilding
including manual
actions (Leyel of
maturity; Already
implemented)
Manage
flexibility on
glee:]glncéténd Manage the flexibility
uge6291 generation of the sm_a.rt building Adjustments i
3-2-3- L on electricity demand
i within the 4 progress
BOp1 smart and generation from
building from emergency signals
emergency
signals
Provide The business Use.Case describes
enriched how the client/smart building
smart energy manager or an authorized Provide alarms related
building data third party receives electricity to the smart building
ude291 to relevant data regarding the electricity electricity behaviour to ) )
343 parties in behaviour of the smart building. the client or resident Adjustments if
- The-accurrence of events is progress
B0p2 order to make ; ;
the energy monitored and the client/smart Provide a third party
manager/ Building energy manager is with enriched smart
client more warned if an event occurs. building electricity data
active
Process metering data
to invoice electricity
supply (Level of
maturity: Already
implemented
Assess the Process data related to
the smart building
3_2?5_91 ;223&;?: ”;? behaviour to aggregate | Adjustments in
BO53 the sma);t (forecasting, real- progress
building time), assess the value

of and certify
flexibilities

Process metering data
to remunerate
electricity feed in by
the smart building
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5.2.3 List of system Use Cases and system roles
5.2.31 System Use Cases and system roles of the domain

Table 11 describes the system Use Cases which have been identified so far to enable the
business Use Cases described above to operate. The list is non exhaustive and will be
updated as new editions of IEC SRD 62913-2-2 are published.

Table 11 - Identified system Use Cases of the domain

e el fentified-system
the¢ system Brief description
Ude Cases Use Cases
The smart building is configured in order to enable the commdnieatior}s:
— externally with the smart grid through the smart grid connection point;
Configure the smart y g g g P
UCE2913-2- building in order to — internally between the system roles.
enable the
3-§037 interoperability with the | The smart building is configured as required in order'to operate the
smart grid flexibility management and the ancillary services)
This business process takes into account the first configuration of the|
smart building and the following upgrades.
The smart home is configured in orderto enable the communications:
) — externally with the smart grid through the smart grid connection point;
Configure the smart
Ude2913-2- home in order to — internally between the system roles.
enable the
3-§038 interoperability with The smart home is configired as required in order to operate the
the smart grid flexibility management/and the ancillary services.
This business process takes into account the first configuration of the|
smart home and the‘following upgrades.
A resident/client customizes the management of his or her appliance()
namely during“dynamic peak periods.
A resident/client also customizes the monitoring of events.
Described function
. First function: Customize the automatic responses of the smpart
home
— Depending on the smart home capabilities and the
resident/client needs, the customization may be defined and
applied to different scopes: the whole smart home, one or
several areas (rooms), one or several uses, one or severa
appliances.
Custonitze automatic — Depending on the smart home capabilities, the customizatfon
responses of the may be defined and applied to different timescales:
Ug62913-2- §mart _home (price i. price period,
3-§039 incentives, DR
requests, or ii. standard day,
emergency signals) iii. standard week,
V. standard season,
v. use/appliance consumption time slot.
e Second function: Customize warnings (events to be tracked)
and specify the related emission channel
— The event to be tracked is exceeding an electricity data
threshold in the smart home (such as a threshold of
consumption in kWh).
e  Third function: Notify that the new customization has been
taken into account
e  Fourth function: Read the customization
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Index of
the system
Use Cases

Identified system
Use Cases

Brief description

A client/smart building energy manager customizes the management of
his or her equipment(s) namely during dynamic peak periods.

He or she also customizes the monitoring of events.

Described function

. First function: Customize the automatic responses of the smart
building

— Depending on the smart home capabilities and the

UCg62913-2-
3-§040

Customize automatic
responses of the smart
building (price signals,
DR requests, or
emergency signals)

client/energy manager needs, the customization may be
defined and applied to different scopes: the whole smart
building, one or several areas (rooms), one or sevefal usep
one or several equipment.

— Depending on the smart building capabilities~the
customization may be defined and applied._to different
timescales:

i. price period;
ii. standard day;
iii. standard week;
iv. standard season;
v. use/equipment orappliance consumption time slot.

e Second function: Customize warnings (events to be tracked)
and specify the pelated emission channel

— The event_ to be tracked is exceeding an electricity data
threshold\in the smart building (such as a threshold of
consumption in kWh).

e  Third function: Notify that the new customization has been
taken’into account

. Fourth function: Read the customization

UQg62913-2-
3-4041

Manage (the*flexibility
of the(smart home on
electricity demand and
generation from DR
requests

The smart home receives a DR request notification or a DR request v
the"EMG or via the external smart metering gateway.

[Y)

When a DR request notification is sent, the smart home can define a
load management strategy, inform the clients/residents if necessary and
execute new instructions if any.

When a DR request is sent, the smart home can adapt the load
management strategy, inform the clients/residents if necessary and
execute new instructions if any.

Price incentives, resident/client customizations and possible opt-outs
are taken into account so as to define or adapt the load management
strategy.

3 steps:

. Before a DR request: anticipate if need be

. During a DR request: shut off or automatically adapt loads

within the customer’s smart home

e After a DR request: switch back on loads if need be

UC62913-2-
3-S042

Manage the flexibility
of the smart home on
electricity demand
and generation from
emergency signals

Manage the electrical flexibility of a smart home depending on
emergency signals received from external SMG.

3 steps:

e On a pre-emergency period (if possible to detect): anticipate if
need be

e During an emergency period: shut off or automatically reduce
loads within the smart home

e After an emergency period: switch back on loads if need be
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Index of .
the system Ider:jt;tegass)ésstem Brief description
Use Cases
The smart home receives a price incentive via the external smart
metering gateway. This price incentive can be a dynamic peak period
notification, a notification regarding price levels for the next day, a
dynamic peak period start, a dynamic peak period stop, a change in
supplier index or a change in the position of the physical dry contact.
Depending on the price incentive, the smart home can define or adapt a
load management strategy, inform the clients/residents if necessary and
execute new instructions if any.
RESIJENT CUSTOMIZAUONS ald POSSIDIEe OPL-0ULS dIre tdKer 1Mo aCCOUn
Manage the flexibility so as to define or adapt the load management strategy.
of the smart home on
;’_Cc%i%”'z‘ electricity demand 4 steps:
an_d g_eneratt_|on from . Before a peak and depending on the price levels ©ofithe next
price incentives day: anticipate if need be
. During a peak: shut off or automatically reduce loads within the
customer’s smart home
e After a peak: switch back on loads if(need be
e After a change in supplier index:‘choose and execute a load
management strategy
Load management strategies take resident/client customizations as well
as opt-outs into account.
After receiving a notification ot during the execution of an automatic
response that results from a\price incentive or a DR request, the clienjt/
resident opts-out of a planhed or occurring automatic response.
Manage opt-outs of In other words, the smart home will not apply a strategy that takes intp
the smart home to account price incentives or DR requests or will apply a new strategy that
UJ62913-2- | automatic responses matches the resident/client instructions. Opt-out, entirely or to a given
3-§044 related to price level, i.e.:
incentives or DR
requests e éither not to take into account price incentives (related to a
DPP for example);
o~ or to apply an instruction that the resident/client wants (only|for
a DPP for example).
The smart building receives a price incentive via the external smart
metering gateway. This price incentive can be a dynamic peak period
notification, a notification regarding price levels for the next day, a
dynamic peak period start, a dynamic peak period stop, a change in
supplier index.
Depending on the price incentive, the smart building can define or adapt
a load management strategy, inform the clients/smart building energy
manager if necessary and execute new instructions if any.
Manage the flexibility of | Customizations and possible opt-outs are taken into account so as to
U0B2913-2 the smart building on define or adapt the load management strategy.
- €| electricity demand and )
3-§045 generation from price 4 steps:
incentives . Before a peak and depending on the price levels of the next
daov anticinata if noand ha
antictpate-i-nreed-b

aay-

. During a peak: shut off or automatically reduce loads within the

customer’s smart home
e  After a peak: switch back on loads if need be

e After a change in supplier index: choose and execute a load
management strategy
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the smart home

Tek @7 Identified system
the system Use Cas){as Brief description
Use Cases
After receiving a notification or during the execution of an automatic
response that results from a price incentive or a DR request, the
client/energy manager opts-out of a planned or occurring automatic
response.
Manage opt-outs of In other words, the smart building will not apply a strategy that takes
the smart building to into account price incentives or DR requests or will apply a new strategy
UC62913-2- | automatic responses that matches the client/energy manager instructions. Opt-out, entirely or
3-S046 related to price to a given level, i.e.:
incentives or DR
requests s elther not to take INto account price INcentives (related 1o a |
DPP for example);
e or to apply an instruction that the client/energy managep war)ts
(only for a DPP for example).
The smart building receives a DR request notificationlef a DR reques
via the EMG or via the external smart metering gateway.
When a DR request notification is sent, the smart building can define p
load management strategy, inform the clients/energy manager if
necessary and execute new instructions if\any.
When a DR request is sent, the smart(building can adapt the load
Manage the flexibility management strategy, inform the clients/energy manager if necessary
ildi and execute new instructions if ahy-
Ucp2913-2- | o1 e e demand /
3-4047 and eneratyon from Price incentives, customizations ‘and possible opt-outs are taken into
9 ' account so as to define or, adapt the load management strategy.
DR requests
3 steps:
. Before a DR{request: anticipate if need be
. During<a_.DR request: shut off or automatically adapt loads
o After-a DR request: switch back on loads if need be
Manage the electrical flexibility of the smart building depending on
emergency signals received from external EMG
3-steps:
Manage the flexibility
of the smart building . On a pre-emergency period (if possible to detect): anticipate|if
UCg62913-2- lectricity d d need be
3.4048 on electricity defnan
and generation from . - .
emergency Signals . During an emergency period: shut off or automatically reduce
loads within the smart building
e  After an emergency period: switch back on loads if need be)
Qptimize the smart
building behaviour External data received by the smart building and local data of the smart
UCg62913-2~ b o ; . L
3.4049 regardmg mterna‘I and bqulqg are automatlcally.ta.ken in account to adapt the electricity
external information behaviour of the smart building
received
Process data related
to the smart home
behaviour to The system Use Case describes how the smart home data needed to
UC62913-2- | aggregate : . S
) aggregate (forecasting, real-time), assess the value of flexibilities and
3-S050 (forecasting, real- ; S .
. certify flexibilities are collected, processed and transmitted
time), assess the
value of and certify
flexibilities
Procesg me.terlng The system Use Case describes how the metering data needed to
UC62913-2- | data t_o nvoice invoice electricity supply are collected, possibly processed and
3-S051 electricity supply of y

transmitted in order to invoice electricity supply
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et o Identified system
the system Use Cas){es Brief description
Use Cases
Process metering
data to invoice The system Use Case describes how the metering data needed to
UC62913-2- o S S 8
electricity supply invoice electricity supply are collected, possibly processed and
3-S052 g ; h e T
(Level of maturity: transmitted in order to invoice electricity supply

Already implemented

Process data related
to the smart building
UC62913-2- gig?gg::; to The system Use Case describes how the smart building da.tla“nlgeded to
3-4053 (forecasting, real-
time), assess the
value of and certify
flexibilities

certify flexibilities are collected, processed and transmitted

Process metering
UCg62913-2- | data to remunerate
3-4054 electricity feed in by
the smart home

The system Use Case describes how the metering data‘needed to
remunerate electricity feed-in is collected and transmittéd in order to
remunerate electricity feed-in

Process metering
UC62913-2- | data to remunerate
3-3055 electricity feed in by
the smart building

The system Use Case describes how the metering data needed to
remunerate electricity feed-in is collected @nd transmitted in order to
remunerate electricity feed-in

Energy data regarding the electricity behaviour of the smart home are
made available externally or locally,to a physical person (client,
resident) via a Ul or to an automated system that uses these data.

_o_ | Provide a third party . First function: Make-the smart home’s energy data locally
Ug62913-2 ith iched )
3.4056 with enriched smart available

home electricity data
e Second funetion: Make the smart home’s energy data

externallynavailable

e  Third,function: Enhance the smart home’s energy data

Energy datasregarding the electricity behaviour of the smart building gre
made available externally or locally to a physical person (client, enerdy
manager) via a Ul or to an automated system that uses these data.

_,_ | Provide a third party . First function: Make the smart building’s energy data locally
UC62913-2 . . )
3.4057 with enriched smart available

building electricity data
e Second function: Make the smart building’s energy data

externally available

e  Third function: Enhance the smart building’s energy data

The occurrence of events is monitored and the resident/client is warned

Provide alarms if an event occurs.
relatedto the smart
;’_2%259813'2‘ hdme ' electricity 2 steps:
tehaviour to the client e Monitor the occurrence of (the) event(s)
or resident
e Warn if an event occurs
The occurrence of events is monitored and the client/energy manager|is
o N warned if an event occurs.
FTOVIUE didlTis Teldied
UC62913-2- | to the smart building 2 steps:
3-S059 electricity behaviour to

the client or resident ¢  Monitor the occurrence of (the) event(s)

. Warn if an event occurs

Table 12 describes the system roles which have been identified so far to enable the system
Use Cases described above to operate. The list is non exhaustive and will be updated as new
editions of IEC 62913-2-3 are issued.
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Table 12 — System roles of the domain

System role

Definition

Smart metering

Combination of the following meter-related functions from the smart metering
reference architecture:

e metrology functions including the conventional meter display (register or
index);

e one or more additional functions. These may also make use of the display;

. meter communication functions.

[SOURCE: CEN/CLC/ETSI TR 50572:2011]

Inte
gat
SM

rnal smart metering
bway (internal
&)

Communications functions between the smart metering and the smart home.

Ext
met

brnal smart
ering gateway

(exfernal SMG)

Communications functions between the smart grid area and thelsmart metering.

Engrgy management Communication functions between the WAN and the HAN-
gatéway (EMG)
System enabling the definition of coordinated energy management strategies of one
or several related DEMS depending on metering.data, price incentives, flexibility
Cugtomer energy requests, additional information coming fromi“other channels such as the Internet,

management resident/client customization and potential resident/client opt-outs.
sysiem (CEMS)
This system includes a processing ability notably in order to take resident/client
customization and electricity data emhancement into account.
De\ice energy System adapting the operations-of a given electrical device depending on the
mamagement incoming orders, resident cdstomization and potential opt-outs that may be manually
sysfem (DEMS) done locally.
User interface (Ul) ¢an be connected to the smart home HAN or to the WAN. If the Ul
Usdr interface (Ul) is connected to the WAN, the data are exchanged between the smart home and the Ul

through an energy management gateway.

Sm
poif

brt grid connection
t (SGCP)

Borderline between the area of grid and markets towards customer role
(e.g. households, building, industry).

[SOURCE: CEN/CLC/ETSI TR 50572:2011]

System enabling the definition of coordinated energy management strategies of one
or several related DEMS in a smart building depending on metering data, price
incentives, flexibility requests, additional information coming from other channels such

Building energy - . o .
management as the Internet, energy manager and building resident customization and potential
sysfem (BEMS) opt-outs.
This system includes a processing ability notably in order to take Building Manager
customization and electricity data enhancement into account.
Context mformation

(€

Function giving local context information.

Smart home

Smart home is an actor grouping, composed at least of the following system roles:

e the smart home is connected to grid through the SGCP composed of at least
smart meter, external SMG and internal SMG;

e one DEM;
e one Ul
Optionally the SGCP can be enriched by an EMG.

The smart home can be enriched by one or multiple DEMs, CEMs and Uls.

Smart meter

Meter with additional functionalities, one of which is data communication.

[SOURCE: M/441 smart metering-Coordination Group, 2011]



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

- 54 - IEC SRD 62913-2-3:2019 © |IEC 2019

System role

Definition

SM-MC

Gateway enabling two-way communication between the smart meter (SM) and the
metering channel (MC).

SM-HAN gateway

Gateway enabling the smart meter (SM) to transmit data toward the smart home HAN.

WAN-HAN interface

Gateway.

DCA (directly
connected appliance)

Appliances connected to the HAN that can receive orders directly from the smart
meter through SM-HAN gateway (air conditioners, heaters, etc.).

ICA (indirectly
conpected appliance)

Smart appliances connected to the HAN that can receive orders from a customer
energy management system (connected home devices with embedded "intelligent"
capabilities such as clothes washer, heat pump, refrigerators, etc.).

BA [binary appliance)

Appliances and connected home devices that can receive two state orders; etc.

5.23.2 Role model

Figlire 6 illustrates the general architecture of a smart home, while”Figure 7 illustrates |the
general architecture of a smart building.

l
r
-

Generic architecture

System using data coming from a smart metering gateway and from an energy management
gateway. This system communicates with the outside world.

I

PRpp———

Functional components Flows of information
-3 Lom Neroy I nagament ihilits - Dri, in niis

Device energy management

—-» Management / Data
~~»  Flexibility requests / Price incentives / Data

Smart metering
Smart metering gateway —  Flexibility requests / Price incentives / Metering data /
Voltage quality data/ Technical data

DEM
EMG Energy management gateway
M
SMG

Ul Userinterface

Figure 6 — General architecture for the smart home

IEC
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Smart Building Generic architecture
Systerm using data coming from a smart metering gateway and from an energy management

gateweay. This systerm communicate s with the outside world.

5.3
5.3
The

hay|
IEC

The

Fowes ofinormatiar

%

BEM Customer energy management == Flexibility requests / Price 6’&"03'{3
DEM Device energy management » Management/ Data (' e

T i i y )
EMG  Energy managementgateway Flexibility requests J Pr z:& ntives / Data
SM  Smart metering iy

SMG  Smart metering gateway il Q Price incentives / Metering data /
e W { Technicaldata

L o s,
-+ Voltage qua a/
ul User interface i 0

gl Context inform ation IE]

Figure 7 — General architecture for the smart building

Smart home requirements forthe smart grid
1 Smart grid requirements.extracted from smart home Use Cases

smart home/commerciallindustrial/DR-customer energy management requirements in
e been extracted from\the following Use Cases described in Annex B according to
62559-2 Use Casettemplate.

Manage flexibility-on electricity demand and generation within the smart home from ma
signals (see Table B.4).

Manage_the-flexibility of the smart home on electricity demand and generation from
requests.(see Table B.9).

se’,smart home/commercial/industrial/DR-customer energy management Use Cases

5.3
the

rket

DR

are

ass

cidted to the business case Manage the flexibility of the smart home

The IEC core standards shall support the needs and requirements listed in Table 13.

Table 13 — Business requirements

Requirement ID Requirement description Link to Use Cases
Smart home is configured in order to enable the Table B.2
R62913-2-3-001 | interoperability with the smart grid and receive smart grid Table B.5
signals (market signals or emergency signals)
Table B.9
R62913-2-3-002 The resident/client is given a way to initially configure the Table B.2

smart home
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Requirement ID Requirement description Link to Use Cases

The resident/client is given a way modify the configuration of

R62913-2-3-003 the smart home

Table B.2

. . . Table B.5
Smart home offers energy consumption adaption mechanisms

R62913-2-3-004 | following the reception of market signals (price incentives or Table B.10
DR requests) received through the smart grid connection point Table B.11

Table B.5

Price incentives are sent by the electricity supplier with whom Table B.10

R62913-2-3-005 | 4o "Client has contracted an electricity plan TableB-8

Table B.17

Table B.5
Table B.10 scenario 3
Table B+10 scenario 6

Table B:10 scenario 7

It is possible to have an anticipation capability within the smart

R6P913-2-3-006 h
ome

Table B.11 scenario 1
Table B.11 scenario 3
Table B.11 scenario 4
Table B.9

Table B.16

If the smart home has the capability to establisSh an Table B.5

anticipation strategy, the smart home offers’mechanisms to Table B.10 scenario 3
R6pP913-2-3-007 | optimize the energy bill through anticipation of a dynamic peak
period and price levels sent by the electricity supplier through | Table B.10 scenario 6

the grid Table B.10 scenario 7

Table B.5
If it has the capability to establish an anticipation strategy, the
smart home anticipates elecfticity consumption by adapting

loads before a peak and;d€pending on the price levels of the Table B.10 scenario 6
next day

Table B.10 scenario 3
R6pP913-2-3-008

Table B.10 scenario 7

Table B.5
After the reception of price incentives or DR requests or
flexibility notifications or customization modification or opt Table B.10
outs, the smart home defines and carries out load

: e . Table B.11
management strategy to take into account Price incentives, DR
requests, flexibility notifications as well as resident’s Table B.12
customization and possible opt-outs.

R6P913-2-3-009

Table B.13

Table B.5

Price incentives, DR requests, flexibility notifications received Table B.10
by the smart home as well as resident’s customization and

D £2_3-
R6p913¢25-010 possible opt-outs are taken into account to adapt the load Table B.11
management strategy of the smart home. Table B.12
Table B.13
Smart home is able to switch off or automatically adapt loads Table B.5
R62913-2-3-011 : .
during a peak period Table B.10
mart home is able to switch back on loads if needed after a Table B.5
R62913-2-3-012 .
peak period Table B.10
Table B.5
T Table B.11
DR request and flexibility notification is sent by the flexibility
R62913-2-3-013 h . )
operator with whom the client has subscribed a contract Table B.8

Table B.18
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Requirement ID

Requirement description

Link to Use Cases

R62913-2-3-014

If it has the capability to establish an anticipation strategy, the
smart home is able to anticipate electricity consumption by
adapting loads after the reception of a coming flexibility
notification

Table B.5
Table B.11 scenario 1
Table B.11 scenario 3

Table B.11 scenario 4

R62913-2-3-015 Smart home is able to switch off or automatically adapt loads Table B.5
during a DR request period Table B.11
Smart home defines and carries out a load management Table B.5
R6?01° 2 2 n1n o}rnh\gy I«y c\u:“‘r\hing back an loade if naadod at tha ond of tha
DR request period Table B.11
Table B.5

R6p913-2-3-017

Smart home gives its resident the capability to opt-out of a
planned automatic response after receiving a notification

Table B.10 scenafio 6
Table B.11 scenario 4

Table)B.42 scenario 1

R6P913-2-3-018

Smart home gives its resident the capability to opt-out of an
occurring automatic response during the execution of the
automatic response that results from a price incentive or a DR
request

Table’B.5
Table B.10 scenario 4
Table B.11 scenario 5

Table B.12 scenario 1

R6p913-2-3-019

Smart home gives its resident the capability.toopt-out over
different scopes (the whole smart home, one or several areas,
one or several uses, one or several appliafces)

Table B.5

Table B.10 scenario 4
Table B.10 scenario 6
Table B.11 scenario 4
Table B.11 scenario 5

Table B.12 scenario 1

R6P913-2-3-020

Smart home gives its(resident the capability to opt-out totally
from the demand

Table B.5

Table B.10 scenario 4
Table B.10 scenario 6
Table B.11 scenario 4
Table B.11 scenario 5

Table B.12 scenario 1

R6P913-2-3-021

Smart home gives its resident the capability to opt-out from the
demand at a given level

Table B.5

Table B.10 scenario 4
Table B.10 scenario 6
Table B.11 scenario 4
Table B.11 scenario 5

Table B.12 scenario 1

R62913-2-3-022

The resident/client 1s given a way 1o Check Ihe current or
planned status of his or her appliances

Table B.12 scenario 1

R62913-2-3-023

The resident/client is given a way to opt out as many times as
he or she wants

Table B.12 scenario 1

R62913-2-3-024

The resident/client of the smart home is given a way to opt-out
via a Ul connected to the CEM

Table B.12 scenario 1

R62913-2-3-025

The resident/client is given a way to modify a current or
planned opt-out

Table B.12 scenario 1

R62913-2-3-026

Opt-out is a one-time event

Table B.12
Table B.19
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Requirement ID

Requirement description

Link to Use Cases

Table B.10
Table B.11
Table B.12
Table B.13
R62913-2-3-027 | Opt-out is prior to customization
Table B.17
Table B.18
Table B.19
Table B.20
Table B.25
Within the smart home the resident/client is given the Table B.13
R6pP913-2-3-028 | possibility to monitor the occurrence of events according to his
or her preferences Table B.4
Table B. 15
Within the smart home the resident/client is given the
possibility to specify events he or she wants to track and the Fable’B.25
R6p913-2-3-029 : :
related channel to be used to send the associated warning Table B.13 scenario 1
message
Smart home gives its resident/client the capability to customize | Table B.25
R6pP913-2-3-030 | over different scopes (the whole smart home, one or several
areas, one or several uses, one or several appliances) Table B.13
R6b913-2-3-031 | Within the smart home the resident/client is given-a'way to Table B.25
i customize his or her appliances’ automatic responses Table B.13
Smart home gives its resident/client the ¢apability to define
and apply the customization over different'timescales: price Table B.25
R6pR913-2-3-032 .
periods, standard day, standard week, ‘standard season, use, Table B.13
appliances time slot, ...
e ) ; e ai Table B.3
Within the smart home the resident/client is given a way to
R6PR913-2-3-033 ) . s .
customize depending on the'type of price incentives Table B.13
The resident/client of the*smart home is given a way to Table B.3
R6P913-2-3-034 . h
customize via a Ul eonhected to the CEM or DEM Table B.13
The resident/cliént’is given the possibility to customize the Table B.25
R6P913-2-3-035 | behaviour of the'smart home as many times as he or she
wants Table B.13
; ; P ; Table B.25
R60913-2-3-036 The resndent/clu—_:‘nt is given a way to modify a current or
planned customization Table B.13
Smart home gives its resident/client the capability to customize Table B.3
R6P913-2-3-037 ; -
the behaviour of the smart home at any time Table B.13
Within the smart home it is possible for the resident/client to
R6P913:2-3-038 Lo
read the current customization Table B.13
WHthi the smart home a notification 15 sent to the Table B.3
R62913-2-3-039 | resident/client to confirm a customization has been taken into
account Table B.13
Table B.4
R62913-2-3-040 ::)::ZIFI);SSIbIe to make smart home’s electricity data available Table B.14 scenario 2
Table B.14 scenario 3
Table B.3
R62913-2-3-041 It is possible to make smart home’s electricity data available Table B 4

externally

Table B.14

scenario 1
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Requirement ID Requirement description Link to Use Cases
Table B.4
Electricity data of the smart home and electricity data of the Table B.3
R62913-2-3-042 | smart building is made available to third party according to
market rules and established contract with the client Table B.6
Table B.7
Table B.4
R62913-2-3-043 It is possible to enhance the smart home electricity data with Table B.14 scenario 1
local data of the smart home
Table B.14 scenario 2
It is possible to enhance the smart home electricity data with Table B.4
R6p913-2-3-044 ¢ | dat
external data Table B.14 scenario 3
Within the smart home it is possible to provide alarms related Table B.4
R6p913-2-3-045 o g - .
to the smart home electricity behaviour to the resident/client Table B.15
It is possible that neither the CEM nor the DEM receive the Table,B.5
R6p913-2-3-046 . o .
price schedule of the electricity supply tariff Table)B.10
It is possible that the smart home doesn’t receive the exact Table B.5
R6P913-2-3-047 | price associated to the supplier index but just a price level
information given with the index Table B.10
Emergency signals are sent by the grid operator when, theygrid Table B.9
R6p913-2-3-048 . o . . :
operator identifies an emergency situation on the grid Table B.16
Within the smart home it is possible to receive a new
emergency signal during an ongoing emergency period. New Table B.9
R6R913-2-3-049 . . :
emergency signal is considered by the smaft home as the Table B.16
starting of a new emergency event.
Within the smart home the resident/client of the smart home is Table B.9
R6R913-2-3-050 | informed of the reception of emergency signals and emergency
messages through the Ul Table B.16
When an emergency signal is\received, resident/client
customization is taken into-a¢count in order to prioritize the Table B.9
R6p913-2-3-051 . : : -
usages regarding the resident/client preferences when defining | Taple B.16
the load strategy in emergency situation
After the reception of’‘emergency signals, the smart home Table B.9
R6pP913-2-3-052 | defines and carries out an emergency load management
strategy Table B.16
If it has the capability to establish an anticipation strategy and Table B.9
R6pP913-2-3-053 | if an emergency message is received, the smart home is able
to afticipate its electricity consumption by adapting loads Table B.16
; ; ; Table B.9
R6D913-2-3-054 Smgrt home is able to swﬁch off or automatically adapt loads
during an emergency period Table B.16
Smart home is able to switch back on loads if needed after an Table B.9
R6pR913-253=055 )
emergency period Table B.16
It is not possible for the resident/client of the smart home to Table B.9
R6291T3-2-3-056 -
opt-out of the smart home emergency signals responses Table B.16
Price incentives are
— dynamic peak periods, Table B.5
— fixed peaks, Table B.10
R62913-2-3-057
— other suppliers index changes, or Table B.8
— peak or index changes notifications Table B.17

Price incentives are price levels
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Requirement ID Requirement description Link to Use Cases

Table B.5

; ; ; iod i Table B.10
R62913-2-3-058 It is possible that a dynamic peak period includes one or many

price periods therefore possible index changes Table B.8
Table B.17
Table B.5
Table B.10
R62913-2-3-059 | A peak period has a finite duration
Table B.8
Table B.17
DR request is applied on a period of time
DR request is either
Table B.5
— a single flexibility request message with a start of a period
R6b913-2-3-060 and a duration, or Table B.8
i Table!B. 11

— a couple of flexibility request messages, the first one with
the indication of the beginning of the period of time the T4816°B.18
second one with the indication of the end of the period, or

— a flexibility notification

Table B.5
It is possible for the flexibility operator to send a flexibility avle
notification. Table B.8
R6pP913-2-3-061
If a flexibility notification is sent, it is associated tdca future DR | Table B.11

t
reques Table B.18
It is possible not to associate any starting-date or estimated Table B.9
R6PR913-2-3-062 | ending date to the emergency signal sent'on the grid and
received through the internal smart metering gateway Table B.16
; ; ; Table B.9
R6P913-2-3-063 It is possible for the grid operator 16, send an emergency
message before an emergencyxsignal Table B.16
Electricity data of the smart home is data related to the
Table B.4

electricity behaviour of the'smart home (at least global
electricity data of smart meter sent through the internal smart Table B.14
metering gateway)

R6p913-2-3-064

Electricity data.6f;the smart building is data related to the
electricity behaviour of the smart building (at least global Table B.7

electricity data of smart meter sent through the internal smart Table B.21
metering.gateway)

R6P913-2-3-065

Smart/metering is able to receive timed actions to be executed Table B.10

R6R913-2-3-066 | . ; .
innarder to announce a dynamic peak period Table B.17

Table B.2
Table B.5
Table B.10
Table B.8
Table B.17

Price incentives and change of electricity supplier index are

D913L2-3-
R6p9 13 6-067 received through the internal SMG

Table B.2

- I . Table B.5
DR request and flexibility notifications are received through the

R62913-2-3-068 | smart grid connection point (that is to say the internal smart Table B.11
metering gateway or the EMG)

Table B.8
Table B.18
Table B.4
Global electricity data is sent collected through the internal Table B.14
R62913-2-3-069 | smart metering gateway or through the external smart metering
gateway Table B.7

Table B.21
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Requirement ID

Requirement description

Link to Use Cases

Table B.4
Within the smart home and within the smart building, the global | Table B.14
R62913-2-3-070 | electricity data is collected via the internal smart metering
gateway Table B.7
Table B.21
Table B.6
Table B.7
Within the smart home and within the smart building, it is
R62913-2-3-071 possible to receive external data through the smart grid Table B.4
corirectuon point (tndt 1s 10 sdy the ENVIG Or e Irterndl siart Table B.14
metering gateway)
Table B.21
Table B.23
Emergency signals are received through the internal smart Table B.9
R6P913-2-3-072 ”
metering gateway Table B16
It is possible to receive an emergency message through the Tahle)B.9
R6p913-2-3-073 ; . )
smart grid connection point Table B.16

R6p913-2-3-074

Within the smart home the CEM sends thelload management
strategy actions and the emergency loadsmanagement strategy
actions to the DEM in order to be executed

Table B.10 step 4.2
Table B.10 step 5.2
Table B.10 step 6.2
Table B.10 step 7.2
Table B.11 step 3.2
Table B.11 step 4.2
Table B.11 step 5.3
Table B.11 step 6.2
Table B.12 step 1.14
Table B.12 step 1.32
Table B.13 step 1.18
Table B.16 scenario 1

Table B.16 scenario 2

R6P913-2-3-075

Within the smart home the CEM sends an alarm message on
the channel customized by the resident/client when the event
that the-client has specified occurs

Table B.13 scenario 1

Table B.15 scenario 1

R6P913-2-3-076

Within the smart home the CEM understands price incentives

Table B.5
Table B.10
Table B.13

R6P943-2-3-077

Within the smart home the CEM understands DR request

Table B.5
Table B.11

Iable B.1T3

R62913-2-3-078

Within the smart home the CEM understands smart metering
data sent through the internal smart metering gateway

Table B.4
Table B.5
Table B.10
Table B.11
Table B.14
Table B.9
Table B.16

R62913-2-3-079

Within the smart home the CEM understands emergency
signals

Table B.16
Table B.16
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Requirement ID Requirement description Link to Use Cases

Table B.10
Table B.11
Table B.13
Table B.16

R62913-2-3-080 | Within the smart home the CEM understands DEM status

Within the smart home the DEM understands smart metering Table B.10

R62913-2-3-081 | jata sent through the internal smart metering gateway Table B.14

Table B.10

Table B.12 scenario }
Table B.11
Table B.13
Table B.16

Within the smart home the DEM understands CEM orders and

R6p913-2-3-082 X
queries

Table,B.2
Table)B.5
Table B.10
Table B.9
Table B.16
Table B.4
Table B.14
Table B.8
Table B.17
Table B.7
Table B.21

The smart meter implements a combination of meter-related

D913-2-3-
R6p913-2-3-083 functions from the smart metering reference architecture

Table B.2
Table B.5
Table B.10
Table B.9
Table B.16
Table B.4
Table B.14
Table B.8
Table B.17
Table B.7
Table B.21

The smart meter implements metrology functions including the

D913-2-3-
R6p913-2-3-084 conventional meter display (register or index)

Table B.2
Tahle B A

Table B.10

Within the smart home the internal smart metering gateway Table B.11
R62913-2-3-085 | implements the communication functions between the smart
metering and the smart home Table B.9

Table B.16
Table B.4
Table B.14
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Requirement ID

Requirement description

Link to Use Cases

R62913-2-3-086

The external smart metering gateway implements the
communication functions between the smart grid and the smart
meter

Table B.2
Table B.5
Table B.9
Table B.10
Table B.16
Table B.4
Table B.14

Table B.8
Table B.17
Table B.7
Table B.21
Table B.23

R6P913-2-3-087

Within the smart home the CEM establishes the load
management strategy and emergency load management
strategy

Table)B.10
Table B.11
Table B.12
Table B.13
Table B.16

R6P913-2-3-088

Within the smart home the CEM has the processing\ability to
enhance global electricity data with external data

Table B.14 scenario 2

Table B.14 scenario 3

R6P913-2-3-089

Within the smart home the CEM has the processing ability to
enhance global electricity data with specific data within the
smart home

Table B.14 scenario 1

Table B.14 scenario 2

R6p913-2-3-090

Within the smart home the CEM monitors the occurrence of
events

Table B.13 scenario 1

Table B.15 step 1.1

Table B.10
Within the smart home,the DEM implements the functions Table B.11
R60913-2-3-091 _adapt|_ng the operatl(_)ns of an electrical _dev_|ce dependmg_on Table B.12
incoming orders,-resident/client customization and potential
opt-outs that may’be manually done locally Table B.13
Table B.16
Table B.10
Table B.12
R6R913-2-3-092 « Within the smart home the DEM shall carry out instructions Table B.11
Table B.13
Table B.16
Table B.10
\VAV’;th;II thU Dllldlt hUIIIU, It ;D PUDDIb:U tU thU ;IIfUIIIIdt;UII |aD|e b | |
R62913-2-3-093 | capability of the appliances, that is to say it is possible for the
DEM to communicate its status. Table B.13
Table B.16

R62913-2-3-094

Within the smart home the EMG implements the
communications functions between the HAN and the WAN

Table B.16 scenario 2
Table B.14
Table B.15
Table B.11
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Requirement ID

Requirement description

Link to Use Cases

Table B.2

Table B.10 step 3.7
Table B.10 step 3.9
Table B.10 step 4.2
Table B.10 step 5.2
Table B.10 step 6.2
Table B.10 step 7.2

R6p913-2-3-095

Within the smart home a direct communication between CEM

and DEM exists

Table B.11 step 1.6
Table B.11 step 17
Table B.11 step 3.2
Table B.11step 4.2
Table B. 1 step 5.3
Table)B.11 step 6.2
Table B.12 step 1.14
Table B.12 step 1.26
Table B.12 step 1.32
Table B.13 step 1.18
Table B.16 scenario 1

Table B.16 scenario 2

R6P913-2-3-096

Within the smart home a direct communication between CEM Table B.12 step 1.5

and Ul is possible

Table B.2

Table B.10 step 1.6
Table B.10 step 4.7
Table B.10 step 5.3
Table B.10 step 6.4
Table B.10 step 7.4
Table B.11 step 2.5
Table B.11 step 4.4
Table B.11 step 5.5
Table B.11 step 6.4
Table B.12 step 1.2

Table B.12 step 1.10
Table B.12 step 1.19
Table B.12 step 1.24
Table B.12 step 1.30

Table B.13 step 1.2
Table B.13 step 1.5
Table B.13 step 1.15
Table B.13 step 1.20
Table B.16 scenario 1
Table B.16 scenario 2
Table B.15 step 1.3
Table B.14
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Requirement ID

Requirement description

Link to Use Cases

Table B.2

Table B.10 step 2.6
Table B.10 step 4.4
Table B.10 step 5.7
Table B.10 step 6.7
Table B.10 step 7.7
Table B.11 step 3.7

R6P913-2-3-097

Within the smart home a direct communication between DEM
and Ul is possible

Table B.11 step 4.7
Table B.11 step 58
Table B.11 step 6.7
Table B.11step 7.5
Table B. A3 step 2.2
Table)B.13 step 2.5
Table B.13 step 2.10
Table B.13 step 2.14
Table B.16 scenario 1

Table B.16 scenario 2

R6p913-2-3-098

Within the smart home a direct communication between
internal smart metering gateway and DEMds possible

Table B.2

Table B.10 step 2.2
Table B.11 step 2.1
Table B.11 step 7.1
Table B.14 step 2.5

Table B.10
R60913-2-3-099 Wlth|n the smart home a direct commumcat|o_n between Table B.11
internal smart metering gateway and CEM exists
Table B.14
i ; iaati Table B.16
R60913-2-3-100 Wlth|n the smart hon_‘te a direct commumca_t|on between
internal smart metering gateway and Ul exists Table B.14
Table B.2

R6P91372-3-101

Within the smart home the smart metering shall communicate
through an internal smart metering gateway to which it is
directly connected

Table B.10 step 1.1
Table B.10 step 2.1
Table B.10 step 3.1
Table B.11 step 2.1
Table B.11 step 7.1
Table B.9

Table B 16

Table B.14 step 1.1
Table B.14 step 1.3
Table B.14 step 2.1
Table B.14 step 3.1

R62913-2-3-102

Smart home has a smart meter

Table B.2
Table B.10
Table B.9
Table B.16
Table B.4
Table B.14
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Requirement ID Requirement description Link to Use Cases

Table B.2
Table B.5
Table B.4
Table B.9
Table B.10 step 1.1
Table B.10 step 2.1

The smart metering shall communicate with the smart grid
R62913-2-3-103 | through an external smart metering gateway to which the smart | Table B.10 step 3.1

metering is directly connected with 2 bidirectional link
= i Table B.16

Table B.14 step 14

Table B.8

Table B.7

Table B.AY

Table)B.21

Within the smart home a direct communication from internal

D913-2-3-
R6p913-2-3-104 smart metering gateway to EMG is possible

Table B.14

Table B.2

Table B.11 scenario 1

Within the smart home a direct communication between EMG Table B.16 scenario 2

b 2.3.
R6p913-2-3-105 | .4 CEM is possible Table B.15 step 1.5

Table B.14 step 2.11
Table B.14 step 2.13

R6D913-2-3-106 Within the‘ smart home a direct communication between EMG Table B.2
and DEM is possible

Table B.2
Table B.15

Table B.16 scenario 2

Within the smart home a direct communication between EMG

D -2-3-
R6p913-2-3-107 and Ul is possible

Table B.16 scenario 2
R6pP913-2-3-108 | The EMG of thesmart home is connected to the WAN

Table B.14
Table B.17
e L Table B.18
Within\the smart building the BEM sends the load management
R6P913-2-3-109 | strategy actions and actions to the DEM in order to be Table B.19
ecuted
NS Table B.20
Table B.23

Within the smart building the BEM sends an alarm message on | Table B.20
R6P91342-8-110 | the channel customized by the client/energy manager when the
event that the client has specified occurs Table B.22

Table B.8
Within the smart building the BEM understands price

R62913-2-3-111 | . ) Table B.17
incentives
Table B.20
Table B.8
R62913-2-3-112 | Within the smart building the BEM understands DR request Table B.18

Table B.20
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Requirement ID

Requirement description

Link to Use Cases

Table B.8
Table B.7
Within the smart building the BEM understands smart metering Table B.17
R62913-2-3-113 ) :
data sent through the internal smart metering gateway Table B.18
Table B.21
Table B.23
Table B.17
R6PR913-2-3-114 | Within the smart building the BEM understands DEM status Table B.18
Table B.20
Within the smart building the DEM understands smart metering Table B.17
R6P913-2-3-115 A )
data sent through the internal smart metering gateway Table B.21
Table,B. 17
Table)B.19
R60913-2-3-116 Within thg smart building the DEM understands BEM orders Yable B.18
and queries
Table B.20
Table B.23
Table B.8
Table B.7
Within the smart building the internal smart métering gateway Table B.17
R6PR913-2-3-117 | implements the communication functions between the smart
metering and the smart building Table B.18
Table B.21
Table B.23
Table B.17
Table B.18
R6D913-2-3-118 Within the smart building,the BEM establishes the load Table B.19
management strategy
Table B.20
Table B.23
R60913-2-3-119 Within the smart bund.ln.g the BEM has the processing ability to Table B.21
enhance.global electricity data with external data
Withinjthe smart home the BEM has the processing ability to Table B.21 scenario 1
R6R913-2-3-120 | enhance global electricity data with specific data within the
smart building Table B.21 scenario 2
PP Hdi ; Table B.20
R6b913-2-3471 W|th|tn the smart building the BEM monitors the occurrence of
events Table B.22
Table B.17
Within the smart building the DEM implements the functions Table B.18
R62913-2-3-122 ‘adaptl.ng the operat.lons of an electrical device ergndlng on Table B.19
incoming orders, client/energy manager customization and
potential opt-outs that may be manually done locally Table B.20
Table B.23
Table B.17
Table B.19
R62913-2-3-123 | Within the smart building the DEM carries out instructions Table B.18
Table B.20

Table B.23
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Requirement ID Requirement description Link to Use Cases
Table B.17
Within the smart building, it is possible to have information Table B.18
R62913-2-3-124 | capability of the appliances, that is to say it is possible for the
DEM to communicate its status Table B.20
Table B.23
Table B.18
R62913-2.3.125 | Within the smart building the EMG implements the Table B.21
communications functions between the LAN and the WAN Table B.22
Table B.23
Table B.17
Table B.18
R60913-2-3-126 Within the‘smart puﬂdlng a direct communication between BEM Table B.19
and DEM is possible
Table,B.20
Table)B.23
Table B.17
Table B.18
Table B.19
R60913-2-3-127 Within t‘he smqrt building a direct communication between'BEM Table B.20
and Ul is possible
Table B.21
Table B.22
Table B.23
Table B.17
PP Hdi ; i aati Table B.18
R6b913-2-3-128 Within the smart bU|_|d|ng a direct communication between
DEM and Ul is possible Table B.20
Table B.23
Table B.17
R60913-2-3-129 Wlthln the smart bw!dmg a direct communlf:atlon petween Table B.18
internal smart metering gateway and DEM is possible
Table B.21
Table B.17
Withinthe smart building a direct communication between Table B.18
R6pP913-2-3-130 | . . h :
internal smart metering gateway and BEM is possible Table B.21
Table B.23
R60913-2-3-131 Wlth|n the smart buH_dmg a direct commgmcano_n between Table B.21
internal smart metering gateway and Ul is possible
Table B.17
Within a smart building the smart metering shall communicate Table B.18
R62613=2=3=+32—througtrarmimtermat-smmart metermg gateway towhichitTs
directly connected Table B.21
Table B.23
Table B.8
Table B.7
R62913-2-3-133 | Smart building has a smart meter Table B.17
Table B.21
Table B.23
R62913-2-3-134 Within the smart building a d|rect_ comml_Jmcann from internal Table B.21
smart metering gateway to EMG is possible
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Requirement ID

Requirement description

Link to Use Cases

Table B.18
ki ndi ; faati Table B.21
R62913-2-3-135 Within the smar_t bU|Id|_ng a direct communication between
EMG and BEM is possible Table B.22
Table B.23
Within the smart building a direct communication between
R62913-2-3-136 | E\iG and DEM is possible
R62913-2-3-137 Within the smart bui!ding a direct communication between Table B.22
EMG and Ul is possible
Table B.21
R6PR913-2-3-138 | The EMG of the smart building is connected to the WAN
Table B.23
R60913-2-3-139 Within t_he sma!rt building a direct communication between BEM Table B.23
and Cl is possible
Smart building offers energy consumption adaption Table B.8
R60913-2-3-140 rnecha}msms following the recep.tlon of market signals (pr!ce TabiaB 17
incentives or DR requests) received through the smart grid
connection point Table B.18
Table B.8
Table B.17 seq diag 2/6
R6b0913-2-3-141 Ibtulisl‘.dpi):gssmle to have an anticipation capability within the smart Table B.17 seq diag 3/6
Table B.18 seq diag 2/6
Table B.18 seq diag 3/6
If the smart building has the capability toestablish an Table B.8
anticipation strategy, the smart building, offers mechanisms to '
R6P913-2-3-142 | optimize the energy bill through anticipation of a dynamic peak | Table B.17 seq diag 2/6
period and price levels sent by the electricity supplier through )
; Table B.17 seq diag 3/6
the grid
If it has the capability to establish an anticipation strategy, the | Table B.8
smart building anticipates electricity consumption by adapting .
D -2-3-
R6p913-2-3-143 loads before a peak andidepending on the price levels of the Table B.17 seq diag 2/6
next day Table B.17 seq diag 3/6
Table B.8
After the reception of price incentives or DR requests or able
flexibility notifications or customization modification or opt- Table B.17
outs, or local.data transmitted by context information function,
or external data that can have an impact on its process, the Table B.18
R6p913-2-3-144 N\ ) -
smarthuilding defines and carries out load management Table B.19
strategy to take into account price incentives, DR requests,
flexibility notifications as well as resident’s customization and Table B.20
ibl t-out
possible opt-outs Table B.23
Table B.8
Price incentives, DR requests, flexibility notifications, external Table B.17
data that can have an impact on its process received by the Table B.18
e . , S g able B.
R6D9132.3-145 sm‘art ‘bUIldlrllg aslwIeI‘I a:s reS|d_e:f1t§lcustorrl1|za‘1t_|orr1 and‘_possmle
UPL=UULS diTU TUldl Udla rdarisimmiieu Uy CUOTIEAL TTTTOUTTITAatioTr Table B19
function are taken in account to adapt the load management
strategy of the smart home Table B.20
Table B.23
Hding i ; ; Table B.8
R62913-2-3-146 Smart bU|_|d|ng is able tq switch off or automatically adapt
loads during a peak period Table B.17
Hding i ; ; Table B.8
R62913-2-3-147 Smart bu.lldlng is able to switch back on loads if needed after a
peak period Table B.17
If it has the capability to establish an anticipation strategy, the | Table B.8

R62913-2-3-148

smart building is able to anticipate electricity consumption by
adapting loads after the reception of a coming flexibility
notification

Table B.18 seq diag 2/6
Table B.18 seq diag 3/6
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Requirement ID

Requirement description

Link to Use Cases

nding i ; ; Table B.8
R62913-2-3-149 Smart bu[ldlng is able to swﬁch off or automatically adapt
loads during a DR request period Table B.18
Smart building is able to define and carry out a load Table B.8
R62913-2-3-150 | management strategy by switching back on loads if needed at
the end of the DR request period Table B.18
Table B.8

R62913-2-3-151

Smart building gives its energy manager the capability to opt-
out of a planned automatic response after receiving a
notification

Table B.17 seq diag 2/6
Table B.18 seq diag 2/6

Table B.19

R6p913-2-3-152

Smart building gives its energy manager the capability to opt-
out of an occurring automatic response during the execution of
the automatic response that results from a price incentive or a
DR request

Table B.8

Table B.17 seg.diag 4/6
Table B.18 seq diag 4/6
Table)B.49

R6p913-2-3-153

Smart building gives its resident the capability to opt-out ovet,
different scopes (the whole smart building, one or several
areas, one or several uses, one or several appliances)

Table’B.8

Table B.17 seq diag 2/6
Table B.18 seq diag 2/6
Table B.17 seq diag 4/6
Table B.18 seq diag 4/6
Table B.19

R6p913-2-3-154

Smart building gives its energy manager the capability to opt-
out totally from the demand

Table B.8

Table B.17 seq diag 2/6
Table B.18 seq diag 2/6
Table B.17 seq diag 4/6
Table B.18 seq diag 4/6
Table B.19

R6p913-2-3-155

Smart building gives its energy manager the capability to opt-
out from the*demand at a given level

Table B.8

Table B.17 seq diag 2/6
Table B.18 seq diag 2/6
Table B.17 seq diag 4/6
Table B.18 seq diag 4/6
Table B.19

The client/energy manager is given a way to check the current

R6P913-2-3-156 . ) Table B.19
or planned status of his or her appliances
R6D913-2:32457 The client/energy manager is given a way to opt out as many Table B.19
times as he or she wants
R60913%2-3-158 :I'he ﬁllenf/e.nerglyflmanagef oJflthe‘;Lsmha:t“bundmg is givenaway | 1,0 B 19
W UpPTTUUl Via a UT LUTITUIiTU iU 1T DL vl
R62913-2-3-159 The client/energy manager is given a way to modify a current Table B.19
or planned opt-out
Table B.6
Within the smart building the client/energy manager is given Table B.20
R62913-2-3-160 | the possibility to monitor the occurrence of events according to
his or her preferences. Table B.7
Table B.22
Within the smart building the client/energy manager is given
the possibility specify events he or she wants to track and the Table B.6
R62913-2-3-161 ; .
related channel to be used to send the associated warning Table B.20

message
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Requirement ID

Requirement description

Link to Use Cases

Smart building gives its client/energy manager the capability to

customize over different scopes (the whole smart building, one Table B.6
R62913-2-3-162
or several areas, one or several uses, one or several Table B.20
equipment)
R62913-2-3-163 Within the smart building the client/energy manager is given a Table B.6
way to customize his or her appliances’ automatic responses Table B.20
Smart building gives its client/energy manager the capability to
define and apply the customization over different timescales: Table B.6
R62913-2-3-164 . )
price periods, standard day, standard week, standard season, Table B.20
use—apphaneestme-slet—
R6D913-2-3-165 Within the smart building the client/energy manager is given a Table B.6
i way to customize depending on the type of price incentives Table B.20
The client/energy manager of the smart building is given a way Table B.6
R6p913-2-3-166 . .
to customize via a Ul connected to the BEM or DEM Table B-20
The client/energy manager is given the possibility to customize | Taple\B'6
R6pP913-2-3-167 | the behaviour of the smart building as many times as he or she
wants Taple B.20
The client/energy manager is given a way to modify a current Table B.6
R6p913-2-3-168 o
or planned customization Table B.20
Smart building gives its client/energy manager the capability to Table B.6
R6p913-2-3-169 . . P S
customize the behaviour of the smart building at any time Table B.20
Within the smart building it is possible for the ¢lient/energy Table B.6
R6p913-2-3-170 A
manager to read the current customization Table B.20
Within the smart building a notification.isvsent to the Table B.6
R6pP913-2-3-171 | client/energy manager to confirm a ¢ustomization has been
taken in account Table B.20
Table B.7
R60913-2-3-172 ::)::ZIFI);SSIbIe to make smart-building’s electricity data available Table B.21 scenario 2
Table B.21 scenario 3
Table B.6
R60913-2-3-173 It is possible to,make smart building’s electricity data available Table B.7
externally
Table B.21 scenario 1
Table B.7
R6b913-2-3-174 It is‘possible to enhance t_he_ smart building electricity data with Table B.21 scenario 1
loeal data of the smart building
Table B.21 scenario 2
It is possible to enhance the smart building electricity data with Table B.7
R6R913-2-3<175 i | dat
external data Table B.21 scenario 3
Within the smart building it is possible to provide alarms Table B.7
R6R913-2-3-176 | related to the smart building electricity behaviour to the
client/energy manager Table B.22
It is possible that neither the BEM nor the DEM have the Table B.8
R62913-2-3-177 | capability to get the price schedule of the electricity supply
tariff Table B.17
It is possible that the smart building doesn’t receive the exact Table B.8
R62913-2-3-178 | price associated to the supplier index but just a price level
information given with index Table B.17
R62913-2-3-179 Within a smart bU|Id|ng_|t is pos_S|bIe to get local data Table B.23
transmitted by context information function
Within a smart building the building resident is given the
R62913-2-3-180 possibility to customize the behaviour of the smart building Table B.20

according to the right the energy manager has granted him or
her
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2 Other requirements

21 External business rules (grid codes, market rules)

The smart home needs to comply with the connection codes and, in case of including

dist

5.3.

ributed generator or storage, with requirements for generator connected to the grid.

2.2 Performances

According to the grid codes and the operational security, the emergency response of the
smart home shall operate in less than 10 minutes.

6.1
6.1

Theg
mo
app

Thi
eneg

The
stor
con
ene
only
EES
cas

Ensg

Energy storage

Purpose and scope
1 Clause objective

intention of Clause 6 is to present a business analysis of the energy storage domain,
e specifically to describe the smart grid requirements of the domain using the Use C
roach as defined in [IEC SRD 62913-1.

5 analysis is based on the inputs from domain expertsi@s well as existing materials
rgy storage in a smart grid environment.

e energy using different mechanical, chemical; or electrical technologies but which
vert that stored energy into electricity. The® EES domain covers only grid-conneg
rgy storage systems, including connectionsrat HV, MV, and LV power system levels.
exception is electric vehicle batteries;since these are covered in a different domain.
b connected at the MV and LV power“system levels are also covered by the DER
es described in Clause 4.

rgy storage systems which are>in the scope of the EES domain include:

pattery storage systemshincluding utility-scale EES connected to the MV power sys
except inside electric vehicles);

pumped hydro storage systems;

compressed air_storage systems;

capacitor storage systems;

FES within hybrid energy storage and renewable energy systems such as PV plus bat
storage;

FES’management systems.

and
ase

on

domain deals with electrical energy storage (EES) and its associated systems, which

can

ted
The
The
use

tem

ery

The different applications of energy storage and the associated services that can be delivered
to various actors of the electric power system are in the scope of the analysis. However, the
description of the business processes that can be optimized using energy storage are not
included in this document and will be covered by the relevant domains.

6.1.

6.1.

2 General context

2.1 General

Two characteristics of electricity lead to general issues in its use, and by the same token

gen

erate the regulatory and market requirements for safety, reliability and flexibility.
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First, electricity is consumed virtually at the same time as it is generated. The proper amount
of electricity must always be provided to meet the varying demand. An imbalance between
electricity supply and demand may cause the grid to become unstable, unsafe and unreliable,
while poor power quality (voltage and frequency) may affect consumer equipment. Flexibility
is needed to keep the system in balance.

Second, power lines must be used to connect electricity production and electricity
consumption. Usually the sites where electricity is generated may be located far from the
locations where it is consumed. Generators and consumers are connected through power
grids and form a power system. Power lines may become congested thus limiting the amount

of ROE ne 3 3 Powe -g_ m eNen 3 a e a ggig-lg- 3 e a Jral

disasters. This may cause power outages for all consumers relying on those power lines(

To |deal with the variability of demand and generation — increased by the development of
rengwable energy sources — and congestions, different types of flexibilities may -be needed,
inclpding flexibility in managing generation, consumption, and storage. The, stakes arg to
devielop new flexibility capacities in a cost-efficient way from a system perspective. Electrical
energy storage is one of several ways to provide such flexibility. Its usg, 'will be based on its
cos}-efficiency compared to other solutions.

6.1)2.2 Emerging trends in the electricity sector
6.12.2.1 General

Thgre are two major emerging trends in the electricity sector: renewable energy integration
and smart grid revolution.

6.1)2.2.2 Renewable energy integration

As |previously indicated, the increased ratio of renewable generation may cause sevgral
issyes in the power grid. First, in power grid operation, the fluctuation in the outpuf of
renewable generation makes system fregquency control difficult, and if the frequency deviafion
becomes too wide system operationéan deteriorate. Conventionally, frequency contrgl is
mos$tly managed by changing the-power output of bulk power generators, which are often
fosgil fuel generators. When used-for this purpose thermal generators are not operated at|full
capjacity, but with some positive and negative power output margin (i.e. increases and
decreases in output), which may be used to adjust frequency. If additional "spinning resefve"
is needed, this might imply ensuring that some thermal generators must be available for fast
response, which could.Jead to less than optimal operation of these generators. With greater
penetration of renewable generation this output margin would need to be increased, which
could decrease the efficiency of thermal generation even more. Renewable generation uits
themselves in_ maost cases only supply a negative margin.

Sedondlys-~renewable energy output from solar and wind sources may fluctuate| in
undependable manners, since it is affected by weather conditions. Some measures |are
avajlable to cope with this. When renewable sources are only a small percentage of |the
overall-generation, they can just be treated as negative foad which also fluctuates and can be
accommodated by the existing power systems. However, as renewable energy sources
become a larger percentage of the overall generation, they must increasingly be monitored
and controllable, so that even with undependability the power can be managed. Another
concept is to spread the installations of renewable generators over a wide area, to take
advantage of weather conditions changing from place to place and of smoothing effects
expected from the complementarities of wind and solar generators. Nonetheless, these
measures may not be enough to manage local fluctuations from renewable sources
(particularly in power systems with North American style LV systems), and may require the
extension of transmission power lines and the enhancements of distribution power lines and
substations to cope with larger fluctuations.
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Considering the cost of constructing new power lines and substation facilities, new

technologies such as EES are expected as promising alternative technologies, deferring s
construction costs for a few years, if not avoiding them altogether.

6.1.2.2.3 Smart grid and DER systems

uch

In the electricity sector, the impacts and benefits of DER systems within the smart grid may

create new technology challenges as new regulations require more sophisticated interacti

ons

with large numbers of DERs, and as market opportunities allow new players to enter this past

"closed" bulk power energy market with new perspectives.

Firdt, autonomous actions by DER systems at customer-sites can be utilized to control ‘po
flow and further maintain grid stability. One example is the use of DER systems to pro
volttvar and volt-watt control to stabilize voltage levels.

Sedondly, the use of a customer energy management system (CEMS).~can autom
responses in homes and buildings to the cost of power or the opportunities to pro
ancjllary services to the grid. Customers can become actively involved by letting the CH
modlify their energy usage patterns by monitoring and changing their\actual consumptio
real time.

EE$ has been used and is expected to accelerate the trends described above. Spe
appllications and relevant business services of EES are introduced in 6.2.

6.2| Business analysis
6.2/1 General overview

Matket needs for EES have been extended“from conventional ones raised from gen

wer
ide

ate
ide
MS
hin

cific

eral

characteristics of electricity to emerging trends due to the massive installation of renewable

energy and EES relevant smart grid applications, as described in 6.1.2.2.

In 3.2, the services to utilize EES+~and their associated business that can be describe

been identified through the \research on Use Cases and discussion about busin
appllications that exist in the'electricity sector.

NOTIE The services identified are a first set. This document will not limit the creation and promotion of
busipess models using EES“and its necessary standardization in future.

6.2/2 EES grid services

6.2)2.1 Overview of EES grid services

busjness Use Cases) delivered by_-EES operators are briefly described. These services hlave
e

i in

SS

new

Table 14 jdentifies some of the key EES services, usually required by aggregating many EES

and other DERs.

Table 14 - Identified EES services

Identified services Sub-domain
Energy shifting Bulk energy services
Peak shaving Bulk energy services
Load following Bulk energy services
Frequency regulation Balancing services
Operating reserves Balancing services
Voltage support Balancing services
Black start capabilities Balancing services
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Identified services Sub-domain
Improve grid stability Customer energy management services
Islanding Customer energy management services

Through the researches and identifications of EES relevant services, the following points have
been identified.

An EES can be used for not only an individual purpose but for multiple applications as well

i the
ombination of different services which could be offered to several actors of the elegtric
ower system may even increase the cost-effectiveness of EESs while taking |full
dvantage of their technical possibilities. Some services could be ()delivered
imultaneously or in a sequential manner.

ESs can be used to deliver many business services; however, they are-not alwayyg as
ost efficient as conventional technologies or solutions (e.g. for load following, |the
fficiency and cost of EES may be worse than conventional power generation plants due
o the technical difficulty in, for example, duration of EES uses).

s previously stated, storage can be considered as a type of_flexibility like demand or
eneration. Multiple geographically dispersed EESs may be aggregated by market players
o provide flexibilities to the system.

he efficiency and relevant cost of an EES depends on its"technical characteristics (power,
apacity, ...) and the circumstances, especially thé)'EES location in a power sysfem
e.g. for voltage support, the location of the EES should be well studied).

re 8 illustrates the domains, services and roles of market players within EES relevant
mairkets. In general, the electricity sector consists of several domains including generatjon,
disfributed energy resource, transmission, distribution and customer premises. The services
utilizing EES can be also categorized roughly into five domains. Some services are closef in
a dpmain; however, several services are\expanded to multiple domains as shown in Figurg 8.
Further, the roles of market players within EES market can be categorized into five domtins
as shown in Figure 8. The main impact of smart grid on EES centres on delivering innovative
seryices to various actors of the electric power system through the use of EES.

1 1 I 1
1 1 I 1
1 1 I 1
s BUIk. i DER i | Transmission | Distribution i Customer Domains
eneration | ! ! ! ! Premise
i V | i
1 1 I 1
¥ 1 I 1
| Energy shifting l ) | Frequency regulation ] i | Energy shifting

1 I 1
) ] I 1
' ' Operatin ' '

Peak shaviad™ | ' rgseweé' ! i | Peak shaving
1 1 I 1

Loadfollowing | 1 ; ’ Voltage support | |

(medium-term) | 1 1 i | .
' L Black Start : ! Services
: : capabilifies : :
1 1 1 1
i i ’ Congestion mitigation | i
1 (] ] 1
E Improve grid stability ‘ E i
1 1 L 1
‘ ' | Islanding
i i ; 1
i : ! i

Centralised ! | Decentralised | ! 150 ' | Distribution | Consumer/
Producer ! Producer ! 1| Grid Operator | Prosumer
1 1 1 1
i ; i | Private Network | Roles
] i 1 Operator i
i i i i
EES Operator

IEC

Figure 8 — EES domains, services and roles
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6.2.2.2 Bulk energy services
6.2.2.2.1 Energy shifting

An entity responsible for the electricity supply to customers constantly needs to prepare
supply capacity to cope with increasing peak demand, and consequently develop power
generation plants that produce electricity from primary energy. For some electricity supply
retailers, the cost to purchase electricity from the wholesale electricity markets can be
reduced by storing electricity at off-peak times, for example at night, and discharging it at
peak times. If the gap in demand between peak and off-peak is large, the benefit of storing
electricity becomes even larger.

Usipg EES to decrease the gap between daytime and night-time may allow generation“oufput
to Hecome flatter, which leads to an improvement in operating efficiency and cost reductioh in
fuel. For these reasons many utilities, acting as power generation companies, network
conppanies and electricity retailers, have constructed pumped hydro, and havegcently begun
instplling large-scale batteries at substations.

6.2)2.2.2 Peak shaving

Engrgy shifting not only allows time shift of energy but also works to“reduce the necessity of
instplling additional facilities. EES can be used to reduce the 'need to construct power
generation plants, mainly oil-fired thermal power which produces a large amount of carpon
dioxide, to meet weekday peak demands.

Pedk shaving can be also used by customers in order to curtail a part of their invoice that
varies according to their highest power demand orif prices are higher during peak hours of
the|day. This service may be profitable if the peak demand is predictable and of relatiyely
short duration.

6.2)2.2.3 Load following

An entity matches the generation andoads in a power system, or locally, with the suppoft of
power generation plants by their steady ramping up or down of generation to follow large lpad
changes throughout a day. EES ¢an be used as an alternative of the power generation plants
to garry out load following funetjon.

6.2/2.2.4 Generation following

An entity counteracts fluctuations in renewable generation in a power system, or locally, with
the[support of power generation plants by their steady ramping up or down of generation to
follpw these fluetuations. EES can be used as an alternative to the power generation plantg to
carry out the-generation following function.

6.2{2.3 Balancing services

6.2.23 7t Frequency regutation

One of the primary responsibilities of network operators is to maintain the power quality of
electricity supply. By momentarily matching power generation to demand in a power system,
the grid frequency shall be maintained within ranges as regulated by authorities.

Grid-integrated EES charges or discharges electricity for frequency regulation either by direct
commands from the balancing authority or through frequency-watt autonomous function. Its
output is increased if there is a shortfall in generation. It charges power from a grid when
there is a momentary excess of generation.

During emergency conditions if the frequency exceeds high or low limits, the EES can
respond very rapidly by either decreasing generation (or increasing charging) or by increasing
generation (or decreasing charging).


https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

IEC SRD 62913-2-3:2019 © |IEC 2019 —-77 -

6.2.2.3.2 Operating reserves

Operation of electricity grids always needs a certain amount of power capacity which can be
available in a short time after power generation plants become unavailable due to unplanned
maintenance or troubles. Reserve power can be in the form of either generation or demand
reduction to be able to deal with power demand being greater than forecast demand and/or
plant unavailability. From its charging and discharging function, EES can be one of the
sources for the operating reserves.

There are generally three types of operating reserves as follows.

e [Spinning reserve (synchronized) — Spinning reserves are the fastest acting contingency
eserve. Generators providing spinning reserves are synchronized to the grid (the 'turbine
s "spinning" but not generating power), allowing the reserve to be provided verygquickly.

o on-spinning reserve (non-synchronized) — Non-spinning reserves are exira genera|ting
apacity that is not currently connected to the power system but can be_ bfought online
after a short delay.

e [Supplemental reserves — Supplemental reserves, on the other hand;'aré not required tq be
synchronized to the grid and are a backup capacity for spinning and*non-spinning reserves.

6.2{2.3.3 Voltage support
TSO®s and DSOs are required to maintain the power supply ¥oltage within ranges specifiedq by

authorities. To do this, the operators manage reactance @t‘\the grid level by utilizing voltage
supjport resources to offset active or reactive effects, Usually, power generation plants |are

EE$ can be used as a voltage support resource within the grid by responding according {o a

6.2)2.3.4 Black start capabilities
Blagk start capabilities are necessary to restore power to grids during a wide-area outpge

whgre power supply from the grid)will not be available. Normally, so as to provide a black
staft, diesel generators or hydroelectric power plants are designated as the black gtart

EE$ can be another sgurce of black start capabilities, and help network operators during a
catastrophic failure of'grids by restoring its power.

6.212.4 Power'grid infrastructure congestion services

In & power.network, congestion may occur when transmission/distribution lines cannot| be
reinforced~in time to meet increasing power demand or to carry away power produced by

In this case, EES installed at appropriate sites may mitigate the congestion thanks to the
services (energy shifting, peak shaving, load following, generation following). For instance,
electricity will be stored when there is no congestion on a power network, and it would be
discharged to reduce peak transmission/distribution load and generation capacity
requirements. These services thus help network operators to postpone or suspend the
reinforcement of the network.
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6.2.2.5 Customer energy management services
6.2.2.5.1 Improve grid stability and reliability

The transmission system performance can be improved by compensating for transient
electrical anomalies and disturbances such as voltage sag, unstable voltage, and sub-
synchronous resonance. EES may be used for the transmission support in order to help the
system become more stable.

Furthermore, high penetration of renewable energy may create grid stability issues in islanded
grids. EES could become an important resource to mitigate the instability caused by ramping
and variability of the renewable resources.

6.2)2.5.2 Intentional islanding and microgrids

Ele¢tricity supply can be maintained even if there is a total loss of power from_a power grid
due to an area power outage. This service can be delivered with an energyresource which
can| continuously supply electricity to customer loads within a local power(hetwork (intentignal
islapd or microgrid).

EE$s which effectively support customer loads could be owned.f%y-not only customers ywho
confrol the EES inside their properties but also TSOs and DSOs/to be able to minimize|the
infllences of wide-area power outages.

6.2)3 List of business Use Cases and business rolés of the domain

Thg business Use Cases listed are a result of the-business analysis carried out previous|y —
the|list is not exhaustive, and it is likely to grow,_as new Use Cases come to light. Many of
these business Use Cases are similar to thosexdescribed for DER.

Thg Use Cases are associated with one or*several of the business objectives of the dompin,
whigh include: optimize the configuration and development of EES in a cost-efficient way,
deliver EES services at best cost, optifiise the maintenance of EES in a cost-efficient way.

Table 15 lists the business roles-that have been identified so far. This list is not exhaustive).

Table 15 — Business roles of the domain

Business roles Definition
An entity who uses EES systems to deliver EES utilizing services such as for bulk
EE[]S operator . h . )
power services, residential use, grid use or renewable energy.
A party which aggregates flexibilities for its customers.
Flexibility aggregator
May activate flexibility sites.
A party that consumes electricity.
Copsumer
Additional information: This is a type of grid user.
Entity responsible for the planning, operation, maintenance, and the development in
given areas of the electricity distribution network (LV, MV, and potentially HV), the
quality of electricity supply (power delivery, voltage, etc.) and for customer access to
energy supplier-retailer (ESR) market through his or her system under regulated
Distribution system conditions by managing constraints, emergency situations and faults in a cost-
operator efficient way, using operational planning & scheduling and forecasting tools.
Equivalent to distribution network operator (DNO) or distribution grid operator.
In some countries, the distribution grid operator may also manage the metering
system (e.g. France).
Grid operator A party that operates one or more grids.
A party connected to the grid and consuming and/or producing electricity. Grid users
Grid user include consumers, producers, and prosumers.
Equivalent to Party Connected to the Grid.
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Business roles Definition
Private network Responsible for operating and managing a private electrical network (e.g. within a
operator (PNO) building, factory, ...)
A party generating electric energy.
Producer Additional information: This is a type of grid user.
[SOURCE: IEC 60050-617:2009, 617-02-01]
According to Article 2.4 of the Electricity Directive 2009/72/EC (Directive): "a natural
or legal person responsible for operating, ensuring the maintenance of and, if
necessary, developing the transmission system in a given area and, where
Transmission-syciom applicable, its interconnections with other systems. and for ensuring the long-term
opgrator (TSO), ability of the system to meet reasonable demands for the transmission of electrjeity".
Moreover, the TSO is responsible for connection of all grid users at the transmissipn
level and connection of the DSOs within the TSO control area.
[SOURCE: EU Commission Task Force for smart grids, EG3]
Table 16 lists and provides a brief description of the business Use Cases that have bgen
identified.
Table 16 — Identified business Use Cases of the-domain
Ind¢x of the Identified System _Use Case
X . . o required to Level of
business business Use Brief description .
Usé Cases Cases enable/execute the maturity
business Use Case
Carry out planned  [The business Use Case déscribes how Alread
maintenance the EES operator manages the daily, im Iemyente( /
UC62913-2- | operations and weekly, monthly and annually planned p .
. IAdjustmentg] in
3-B(54 renewal EES maintenance programmes and roaress/
programmes of the |decides to renew,tS-EES systems and gx ?orative
EES install new equipment. P
Configure EES to 'The business Use Case describes how ;Ar\TLreIZ?nyente( /
UCBR913-2- | be able to provide [an EES operator plans and develops P .
. : . Adjustments] in
3-BU55 services to relevant |an EES system to deliver services to roaress/
parties its- cUstomer. progress
explorative
e Make
measurements at
PCC
e Compute power
reference in real-
time
i Charge storage
Co‘nt.nbute to thq IThe business Use Case describes how * g g Already
efficient integration ) . . A
. ) the EES operator delivers services at |e Discharge storage [mplementeq /
UC6[294.3-2- | of intermittent ; - .
. the request of the producer in order to Adjustments] in
3-B(56 renewable energies [ .. % T ., . M Y e  Make f
- - factitate-the—integrationofa—plantin progressy
in the electric power the electric power system. measurements of loypiorative
system renewable sources
instant power
e Perform renewable
energy forecasts
e Elaborate a
charge/discharge
schedule
Help customers to ﬁTLreIZ?nyented /
UC62913-2- | reduce the cost for p .
. IAdjustments in
3-B057 purchasing roqress/
electricity brog

explorative
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System Use Case

Index of the Identified required to Level of
Ubsuesgl:ss:s busgl:ss:sUse e e pl enable/execute the maturity
business Use Case
Help power Already
UC62913-2- generat|_on |mp|emented _/
companies to IAdjustments in
3-B058 .
reduce their progress/
investment explorative
e Make
PCC
e Compute power
reference in real-
time
The business Use Case describes how | ° Charge storage
the EES operator uses an energy e Discharge storage
storage to help the customer or the e Inject reactive Alread
Help the grid user [distribution grid operator improve the ower A y
. ; o p implemented /
UC6BR2913-2- | or the grid operator [quality and ensure the continuity of : - .
( : ! h e Consume-eactive |Adjustments|in
3-BJ59 improve the quality [supply (via frequency regulation, roqress/
of supply energizing a non-loopable feeder POWET Zx ?orative
during an outage, etc.). The EES may | ® Balance phases P
be used to avoid load shedding or to e~ Perform harmonic
compensate for electrical disturbancess compensation
e Perform black start
and act as a
voltage source
e Synchronize with
the grid
The business Use~Case describes how Already
Make necessary ) 1
' an EES operator\manages the service implementeq /
UC6[2913-2- | contracts with . . .
offer to customers and their contracts. Adjustments] in
3-B460 customers and
. It also covets the access of the EES to progress/
relevant parties ; .
a power gtid. explorative
The business Use Case describes how
. the) EES operator analyses real-time Already
Monitor and carry . A
data and decides to carry out urgent implemented /
UC6BR2913-2- | out urgent . . - .
. maintenance operations to prevent Adjustments] in
3-BQ61 maintenance of the " .
EES aults — based on the analysis of the progress_:/
EES status through collected data and explorative
its indices.
6.2)4 List of system Use Cases and system roles
6.2J44 System Use Cases and system roles of the domain

Table 17 lists the system Use Cases which have been identified so far to enable the business
Use Cases described above to operate. The list is not exhaustive and will be updated as new
editions of IEC SRD 62913-2-3 are published. Business as usual functions have not been
listed.
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Table 17 — Identified system Use Cases of the domain

Index of the system
Use Cases

Identified system Use Cases

UC62913-2-3-S060

Balance phases

UC62913-2-3-S061

Charge EES

UC62913-2-3-S062

Compute power reference in real-time

UC62913-2-3-S063

Consume reactive power

UC62913-2-3-S064

Couple EES to a grid

UC62913-2-3-S065

Decouple EES from a grid

U(62913-2-3-S066

Determine or defer the EES renewal

UQ62913-2-3-S067

Determine the urgent maintenance of EES

UC62913-2-3-S068

Discharge EES

UQ62913-2-3-S069

Elaborate a charge/discharge schedule

UCg62913-2-3-S070

Establish communication, data collection and monitoring plan

UQg62913-2-3-S071

Establish new EES detection and synchronization plan

UQ62913-2-3-S072

Establish supervision, operation and control plan

UCg62913-2-3-S073

Evaluate and manage the operation results of EES

UQg62913-2-3-S074

Examine and evaluate the accumulated data

UCG62913-2-3-S075

Examine real-time data

U(62913-2-3-S076

Exchange data with customers

UQg62913-2-3-S077

Exchange data with EES operators

UCG62913-2-3-S078

Exchange data with T&D netwerkoperators

UQg62913-2-3-S079

Forecast electricity price

UCG62913-2-3-S080

Forecast power demand

UJ62913-2-3-S081

Identify and solve gemmunication network constraints

UCG62913-2-3-S082

Identify and solvé grid coupling constraints

UQg62913-2-3-S083

Identify the-specification of services to be delivered

U(62913-2-3-S084

Implement scheduled maintenances

UC62913-2-3-S085

Inject reactive power

U(62913-2-3-S086

Make measurements at PCC (f, V)

UC62913-2-3-S087

Make measurements of renewable sources instant power

U(62913-2-3-8088

Monitor and communicate with EES

UCg62913-2-3-S089

Perform black start and act as a voltage source

UCG62913-2-3-S090

Perform harmonic compensation

UC62913-2-3-S091

Perform renewable energy forecasts

UC62913-2-3-S092

Produce time-stamped events

UC62913-2-3-S093

Store and provide real-time data

UC62913-2-3-S094

Study and determine the necessary specifications of EES

UC62913-2-3-S095

Synchronize information with newly integrated EESs

UC62913-2-3-S096

Synchronize with the grid
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6.3 EES smart grid requirements

6.3.1 Smart grid requirements extracted from EES Use Cases

The energy storage requirements in 6.3 have been extracted from the following Use Cases
described in Annex B according to the IEC 62559-2 Use Case template.

e Contribute to the efficient integration of intermittent renewable energies in the electric
power system (see Table B.24).

e Help the grid user or the grid operator improve the quality of supply (see Table B.25).

It is| expected that the IEC core standards will support the EES requirements listed in Tablg 18.

Table 18 — Requirements extracted from EES Use Cases

6.3.2.1

Grid code EES requirements

7
Rpquirement . A (l/Link to Use¢
D Requirement description P\O-)/ Cases

Functional: On request by the producer and to make use of unavoidable

R6pP913-2-3- energy, EES operator provides control power when producer is reqaited to | Table B.24

18 provide ancillary services to system operators, storage is used jnstead of Narrative
a voluntary degradation of primary energy.

R6D913-2-3- Functional: On request by the producer anq to make use.of dnavoidable Table B.24

18 energy the EES operator stores energy which cannot belinjected to the Narrative

l grid and informs the producer which needed the powerAdimitation.

R6D913-2-3- NFR: To mqke use of unavoidable energy the producer has a contract for Table B.24 Ude
energy services with an EES operator and have a‘real-time "

18 s e Case conditiops
communication interface between both entitjes
Functional: To guarantee a production schedule (capacity firming) the

R6pR913-2-3- producer elaborates short-term generation forecasts, a production Table B.24

184 schedule (in day-ahead for instance)based on these forecasts and shall Narrative
send it to the EES operator.

R60913-2-3- Functional: On request by the producer to gua!rantee a productlo_n Table B.24

18 schedule, the EES operator uses the storage in real-time operations to Narrative
reduce the difference between the schedule and real generation output.
Functional: Following the detection of a fault, the grid operator manages

D -2-3-

R6p913-2-3 the reconfiguration of\the grid and requests the EES operator to start-up Table 5'25

184 . Narrative
the electrical energy storage.
Functional: Suitable procedures are defined between grid operator and

R6pP913-2-3- EES operatorto ensure proper reconnection of the isolated grid powered Table B.25

18 by the storage to the rest of the network at the end of the power outage Narrative
event:
Functional: On request by the grid operator the EES operator performs

R60913-2-3- active filtering (volta_ge and harmomc_ compensation, ba_lancmg between Table B.25
phases) through their power conversion systems of their energy storage .

18 : . ) . g Narrative
devices in order for the grid operator to meet its contractual obligations
towards its grid user.
Functional: On request by a grid user the EES operator performs active

R6D913%23- fﬂterlng Exo[tage and harmomc com‘pensat‘lcir:, palancmg ?etweez phases) Table B.25
through-thet—pewereconversion-systems—of-theienergy-storage-devieesin -

189 order for the grid user to meet its contractual obligations towards its grid Narrative
operator.

R62913-2-3- NFR: To perform active filtering, grid user has a contract in place with the | Table B.25 Use

190 EES operator. Case conditions

R62913-2-3- NFR: To perform active filtering, grid operator has a contract in place with | Table B.25 Use

191 the EES operator. Case conditions

6.3.2 Other requirements

EES systems should comply with the grid codes which specify technical requirements for grid
connection to, and use of, electricity transmission and distribution systems. These grid codes
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vary from region to region but are similar to those described in the DER and EES grid
services subclauses 4.2.5 and 6.2.2.

6.3.2.2 Performance requirements

For the installations, operations, control, maintenance and other stages in their lifecycle, EES
systems need to satisfy the performance requirements in terms of, for example:

e reliability;

e availability;

e maintainability;

e Bafety.

Alsp, depending on their application, EES systems should respond very rapidly to dischgrge
or dharge electricity — for instance, to secure the electricity supply.

6.3)2.3 Operations, back-up

Thg operation of EES systems and its associated data should be appropriately monitored and
recorded in order to ensure the quality, stability and safety of th€"EES systems for a Ipng
perfod of time.

6.3)2.4 Security

As ith all DER, cyber security of EES systems and asSociated facilities should be includef in
all implementations, particularly those exchanging“information that affects power sysfem
operations.

6.3/2.5 Maintenance

EE$ systems should be properly maintained in order to maintain their efficiencies and stay
reagly for on-demand usage.

6.3)2.6 Interoperability

Intdroperability of equipmeént ‘and services are needed for a competitive and open market of
EE$.
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Links with other TCs and gathered materials
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In order to capture smart grid requirements for their domain, the domain’s leader needs to
establish contact with the technical committees working on topics related to their domain, to

gather existing materials (standardization documents,

User Stories, Use Cases,

and

Functional Architectures) and from this starting point coordinate the further work on smart grid

requirements
A.1 Distributed energy resources
A.11 Identified TCs

Belpw are listed the relevant TCs working on smart grid requirements of the, domain.

e [EC TC 57: Power systems management and associated information-exchange

- WG 17: Power system intelligent electronic device communication and associated g
models for distributed energy resources and distribution_atutomation

e [TC 8: System aspects of electrical energy supply

- JWG 10: Distributed energy resources connection-with the grid

e [TC 65: Industrial-process measurement, control and automation

Sufclause A.1.2 lists the materials collected and analysed to draft the Use Cases of

A.1]2 Gathered materials
A.112.1 General

domain.

A.1]2.2 Existing User Stories
Seq Table A.1.

Table A.1 — Existing User Stories

ata

the

Author or Publication
Name P Source
organization date
The user wants to get the laundry done by 8:00 p.m. IEC TC 57/WG 21 | 2015-04-22 IZESOISR 62746+
Thé user.wants to have their Electrical Vehicle IEC TR 62746-
chdrg&d’by 8:00 a.m. IEC TC 57/WG 21 | 2015-04-22 22015
The customer wants to sell their own decentralized IEC TR 62746-
energy (e.g. PV) to smart grid IEC TC 57/WG 21 | 2015-04-22 2:2015
The customer wants to connect a new smart device IEC TR 62746-
to the CEM IEC TC 57/WG 21 | 2015-04-22 2:2015
The consumer wants to be informed on their historic IEC TC 57/WG 21 | 2015-04-22 IEC TR 62746-
and forecasted energy use 2:2015
The customer wants to know an estimate of the IEC TC 57/WG 21 | 2015-04-22 IEC TR 62746-
yearly energy cost of smart device 2:2015
The consumer wants a storage device to feed energy 04 IEC TR 62746-
to the grid once the tariff reaches a certain threshold IEC TC 57/WG 21 | 2015-04-22 2:2015
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A.1.2.3 Existing Use Cases

Over 100 Use Cases have been collected from different sources, including those listed in
Table A.2.

Table A.2 — Existing Use Cases

Publication

date Source

Name Author or organization

EPRI Intelligrid project (2004-2005) (Nokhum
Markushevich, Frances Cleveland)

NEDO (Japan, Jim Reilly)
SGIP PAP 7 (PJM, Frances Cleveland)

CEC Distribution Automation functions (Frances
Cleveland)

CEC/CPUC Rule 21 Update Inverter Project
[identified from EPRI project (Brian Seal) and
IEC TR 61850-90-7 (Frances Cleveland)]

A.1[3 Description of the five-level hierarchical diagram

Today, increasing numbers of DER systems are being intérconnected to distribution gfids
originally designed for one-way flows of power from substations through the grid to customer
loadls. Distributed generation introduces power gengration equipment and two-way power
flows at sites dispersed throughout the system; whiere the source is renewable energy, [the
generation itself is intermittent. At the same time, these DER systems are owned pnd
operated by entities that generally have other-purposes than just grid support. As long as
DER penetration remains low, these purposes can be treated by distribution system operagors
(DY0s) as just variations on load.

However, higher penetrations of DER) systems in the distribution systems are causing a
par@adigm shift in grid management: Direct control of DER by DSOs is neither technigally
feagsible nor contractually acceptable for the thousands if not millions of DER syst¢ms
rconnected with the distribution power system. At the same time, utilities are responsjble
for Imeeting the reliability .and” electrical requirements within their distribution systems pand
therefore require information on the locations, capabilities, and operational status of these
DER systems. In addition, these DER systems can greatly assist in meeting these ufility
reqpirements effectively and efficiently, thus making their owner/operators proactive

Infgrmation .exchange is critical to accommodate these complex and dynamic power system
requirements; and management of these information exchanges needs to be organized and
roperable. Specifically, a hierarchical approach is necessary for the various stakeholders
(utilities, aggregators, facilities, markets, and DER system operators) to exchange information.
At the aHevel; v ath-man hetr—ewn—g at d-storage—activities
autonomously based on local conditions, pre-established settings, and DER owner
preferences. DER systems can also be active participants in power system operations and
must be coordinated with other DER systems and distribution equipment. In addition, the
DSOs must interact with transmission system operators (TSOs), also known as regional
transmission organizations (RTOs) and/or independent system operators (1ISOs), for reliability
and market purposes. In some regions, retail energy providers, aggregators, or other energy
service providers are responsible for managing groups of DER systems either through
operational actions or market actions.

This hierarchical approach can be described as hybrid combinations of five levels across
multiple domains, as illustrated in the five-level hierarchical DER system architecture shown
in Figure 1 and described in 1) to 5) below. The circled numbers in Figure 1 (numbers in
brackets in the list below) identify the various logical information exchanges.
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Level 1 DER Systems (green in Figure 1) is the lowest level and includes the actual cyber-
physical DER systems themselves. These DER systems will be interconnected to local
grids at Electrical Connection Points (ECPs) and to the utility grid through the point of
common coupling (PCC) (the ECP and the PCC may be the same if the DER is directly
grid-connected). These DER systems will usually be operated autonomously. In other
words, these DER systems will be running based on local conditions, such as photovoltaic
systems operating when the sun is shining, wind turbines operating when the wind is
blowing, electric vehicles charging when plugged in by the owner, and diesel generators
operating when started up by the customer. This autonomous operation can be modified
by DER owner preferences, pre-set parameter, and commands issued by utilities and
aggregators. The communication protocols used internally (12) to DER include ModBus®2,
SunSpec Alliance profile for ModBus, and potentially GOOSE. For electric vehid|es,
IEC 15118 is used between the EV and the charging spot (EVSE).

Level 2 Facility DER Management (blue in Figure 1) is the next higher level.in~whidh a
facility DER management system (FDEMS) manages the operation of the Level 1 DER
systems. This FDEMS may be managing one or two DER systems in a residential home,
but more likely will be managing multiple DER systems in commercial and’industrial sites,
such as university campuses and shopping malls. Utilities may also)use a FDEMS to
handle DER systems located at utility sites such as substations or pewer plant sites. [For
utilities, FDEMS are viewed as field systems and shown at the Station level of the SGAM;
however, from a facility’s point of view, they may be seen as efterprises in their own right,
and they could then be shown at the Enterprise _and Operations levels. [The
communication protocols used within a facility (10) are,most often proprietary but cquld
include IEC 61850, IEEE 2030.5 (SEP2), and BACnet.

Level 3 Third Parties: Aggregator or Retail Energy Provider (red in Figure 1) shpws
market-based aggregators and retail energy ptoviders (REP) who request or eyven
command DER systems (either through the fagility’s FDEMS or via aggregator-provigded
direct communication links) to take specificsactions, such as turning on or off, setting or
limiting output, providing ancillary services (e.g. volt-var control), and other grid
management functions. Aggregator DERCGcommands would likely be price-based either to
minimize customer costs or to respond to utility requirements for safety and reliabjility
purposes. The combination of thirdiparties (this level) and facilities (level 2) may hpve
varying configurations, responsjbilities, and operational scenarios but, overall, |still
fundamentally provide the same services. The communication protocols used| by
aggregators (4, 5) are usually-proprietary, but could include OpenADR for market-ba
interactions or potentially [IEC 61850 or IEEE 2030.5 (SEP2) for technical interactions.

Level 4 Utility Operational Grid Management (yellow in Figure 1) applies to ufility
applications that are_needed to determine what requests or commands should be issped
to which DER systems. Distribution system operators (DSOs) must monitor the distribution
power system @nd assess if efficiency or reliability of the power system can be improved
by having DER systems modify their operation. This utility assessment involves many
utility control centre systems, orchestrated by the distribution management system (DMS)
and including the DER database and management systems (DERMS), geographical
information systems (GIS), transmission bus load model (TBLM), outage managenjent
sysfems (OMS), and demand response (DR) systems. Transmission system operajors
(FSOs), regional transmission operators (RTOs), or independent system operators (I1SOs)
may interact directly with larger DER systems and/or may request services for the bulk
power system from aggregated DER systems through the DSO or through the
REP/aggregators. Once the utility has determined that modified requests or commands
should be issued, it will send these either directly to a DER system, indirectly through the
FDEMS, or indirectly through the REP/aggregator. The communication protocols used for
direct control of DER systems (1) are either IEEE 1815 (DNP3) or IEC 61850, while
indirect interactions through the facility or plant (2) use either IEC 61850 or IEEE 2030.5
(or in the case of wind plants, IEC 61400). The communication protocols used between
the DSO and aggregators (3) may be IEC 61850 or IEEE 2030.5. Internal to the DSO (11),
the Common Information Model (CIM) can be used to exchange power system models

2

ModBus is the trademark of a product supplied by The ModBus Organization. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.
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between applications (IEC 61970) or for messaging between back office systems

(IEC 61968). The DSO and TSOs may also exchange information on DER systems
using IEC 60870-6 (ICCP).

Level 5 Market Operations (purple in Figure 1) is the highest level, and it involves

(6)

the

larger energy environment where markets influence which DER systems will provide what
services. The TSO markets are typically bid/offer transaction energy markets between

individual DER owner/operators and the TSO. At the distribution level, the markets are

not

yet well-formed, and, over time as they evolve, they may be based on individual contracts,
special tariffs, demand response signalling, and/or bid/offer transaction energy markets.
The communication protocols used for market operations (7)(8)(9) include OpenADR,

L 22960 nadlEC 892740

A.2

A.2

Bel

A.2
A.2
In Tl

A.2

Smart home/commercial/industrial/DR-customer energy management

1 Identified TCs
pw are listed the relevant TCs working on smart grid requirements of the domain.

EC TC 57: Power systems management and associated information-exchange

- WG 21: Interfaces and protocol profiles relevant to systems-connected the electr
grid

EC TC 65: Industrial-process measurement, control andé@utomation

- WG 17: System interface between industrial facilities and the smart grid

EC TC 8: System aspects of electrical energy supply

EC PC 118: Smart grid user interface

2 Gathered materials

2.1 General

2.2 Standardization documents

Table A.3 — IEC)documents on smart home/commercial/industrial/
DR-customer energy management

able A.3 are the materials collected”and analysed to draft the Use Cases of the domain.

ical

Relevant sections or
pages (optional)

Author or

AL Status Date
organization

Name

IEQ

User stories
TR 62746-2:2015 TC 57 TR 2015-04-22
Use Cases

Drg

ft document IEC PC 118 PC 118 Draft TR

User Stories: Clause A.2

IECTS 628722015 TC 851 WG17 TS 20t5=12=11

Use Cases: Clause A.3

A.2

2.3 Existing User Stories

See Table A.4.
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Table A.4 — Existing User Stories

Name Author or organization Al Source
date

JWG1 Flex start washing machine IEC TC 57/WG 21 2015-04-22 |2E200-1r§ 62746-
JWG2 Flex start EV charging IEC TC 57/WG 21 2015-04-22 o TR 62746
JWG3 Severe grid stability issues IEC TC 57/WG 21 2015-04-22 o earae
JWG4 Power limitation PV IEC TC 57/WG 21 2015-04-22 'ZE,;OIE 62746-
JWG5 CEM manage simple device IEC TC 57/WG 21 2015-04-22 |2E200-1r§ 6340-
JWG6 Customer sells flexibility IEC TC 57/WG 21 2015-04-22 '2'?2001? 62746-
JWG7 Customer sells decentralized IEC TC 57/WG 21 2015-04-22 II?C TR 62746-
engrgy 2:2015
JWG8 Grid related emergency situation IEC TC 57/WG 21 2015-04522 'ZESOIE 62746-
JW(_39 Customer connects new smart IEC TC 57/WG 21 201504-22 IEC TR 62746-
deyice 2:2015
JWG10 Energy consumption information | IEC TC 57/WG 21 2015-04-22 IFo TR 62746
JWG11 Unexpected disconnect IEC TC 57/WG 24 2015-04-22 'ZESOIE 62746-
JWQ12 Expected yearly cost of smart I[EC TC 57/WE"21 2015-04-22 II?C TR 62746-
deyice 2:2015
JWG1_3 Energy storage and feed in based IEC TES7/WG 21 2015-04-22 IEC TR 62746-
on [tariff 2:2015
JWG14 Energy consumption management {EC TC 57/WG 21 2015-04-22 IEC TR 62746-
fropn external 2:2015
JWG15 Manage in premises battery IEC TC 57/WG 21 2015-04-22 IEC TR 62746-
sygtem 2:2015
JWG16 Manage DER IEC TC 57/WG 21 2015-04-22 'ZESOIE 62746-
JWG17 Peak shift with battery IEC TC 57/WG 21 2015-04-22 IEC TR 62746-
aggregation 2:2015
:JWG18 _Control appliances based on price IEC TC 57/WG 21 2015-04-22 IEC TR 62746-
information 2:2015
JWG19 Coptrol a.ppliances based on IEC TC 57/WG 21 2015-04-22 IEC TR 62746-
engrgy sayings signal 2:2015
JWG20,Control appliances before power IEC TC 57/WG 21 2015-04-22 IEC TR 62746-
cut 2:2015
JWG21 Qontrol appliances in case of IEC TC 57/WG 21 2015-04-22 IEC TR 62746-
natural disaster 2:2015
JWG22 Bilateral DR negawatt IEC TC 57/WG 21 2015-04-22 o earae
JWG23 Lightning IEC TC 57/WG 21 2015-04-22 o 62rae
JWG24 Energy market flexibility IEC TC 57/WG 21 2015-04-22 IEC TR 62746-
management 2:2015
JWG25 Japanese building scenarios on IEC TC 57/WG 21 2015-04-22 IEC TR 62746-
energy management 2:2015
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2.4 Existing Use Cases

See Table A.5.

Table A.5 — Existing Use Cases

— 89 —

JWG1100-HLUC Flexible start of a smart device IEC TC 57/WG 21 | 2015-04-22 o R 62746
JWIG1101 SD informs CEM about flexible start IEC TC 57/WG 21 | 2015-04-22 '2'15’01'; REbAq
JWG-SPUC1.2 CEM informs SD about starting time | IEC TC 57/WG 21 | 2015-04-22 o a7
JWG1103 CEM informs SD about slot shift IEC TC 57/WG 21 | 2015-04-22 '2%:01? 62746+
g\;\/(g;101n0;?Crgﬁﬁggﬁgnr:ti%onntrol of smart appliances IEC TC 57/WG 21 | 2015-04-22 IZESOISR 62746
JWG1111 Fuel cell operation with fixed tariff profile | IEC TC 57/WG 21 | 2015¢03-22 IzE:ng? 62746+
JWG112x Mixed energy system like heat pumps with IEC TC 57/WG 21 2015-04-22 II?C TR 62746-
PV} storage battery. 2:2015

sydtom ke heat pampe with PV, storage batiery” | IEC TCS7MWG 217 | 2015-04-22 | 5o’ 027467
JWG120x Provide local power managing capabilities. | IEC T€5//WG 21 2015-04-22 IZEZCOISR 62746+
JWG121x Provide local power managing IEGTC 57/WG 21 | 2015-04-22 o R 627461
JWG2000 Demand supply adjustment IEC TC 57/WG 21 | 2015-04-22 s 027401
JWG2001 Cascaded CEM IEC TC 57/WG 21 | 2015-04-22 '2'?01? 62746+
JWG2002 District energy management IEC TC 57/WG 21 2015-04-22 IZEZCOISR 62746+
JWG2010 Accelerate distributed power generation | IEC TC 57/WG 21 | 2015-04-22 o T 027461
JW[G202x Peak shift battdry‘aggregation IEC TC 57/WG 21 | 2015-04-22 e 02740
JWG2041 Power adjustment normal conditions IEC TC 57/WG 21 | 2015-04-22 '2'?01? 62746+
j}/;/i%gfgoiré?t:gﬁsaccommodation for buildings under IEC TC 57/WG 21 2015-04-22 IZEZCOISR 62746
:JWG21 1.x, based on WGSP211x) Tariff-consumption IEC TC 57/WG 21 | 2015-04-22 II?C TR 62746
information exchange 2:2015

JWG212x, based on WGSP212x) Direct Load- G 1C 57/WG 21 | 2015-08.22 IEC TR 62746-
Generation Management 2:2015

JWGSP2120 Direct load / generation management IEC TC 57/WG 21 2015-04-22 IZESOISR 62746-
JWGSP2140 Tariff synchronization IEC TC 57/WG 21 | 2015-04-22 o TR 62746

Table A.6 identifies links between the user stories of IEC TC 57/WG 21 and the business Use
Cases of IEC SyC Smart energy/WG 6/smart home/commercial/industrial/ DR-customer energy
management domain related to the smart home. Table A.6 may be modified after the in-depth
analysis of the related Use Cases.
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A.2.2.5 Existing Functional Architectures

A.2.2.51 General

See Table A.7.
Table A.7 — Existing User Stories
Name Auth.or or Publication Source
organization date

- CEN/CLC/ETSI
M/461 — Smart meter Coordination Group SMCG TR 50572:204%
M/490 — Smart grid Coordination Group SGCG
Frgnce COSEI
NQTE Functional Architectures may be used in Use Cases, only if they are generic enough;

A.2.2.5.2 M/461 — CEN/CLC/ETSI TR 50572:2011

See Figure A.1.
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Figure A.1 — Reference architecture diagram for smart metering communications

A.2.2.5.3 EU M/490 — SGCG - Flexibility Functional Architecture

See Figure A.2.
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Figure A.2 — EU M/490 - Flexibility.Functional Architecture (CEN-CENELEC-ETSI)

In this|logical architecture the smart grid connection point represents the interface from the grid into
the pr¢mises. The CEM provides the'flexibility of connected smart devices, through the EMG| while
the smart metering and the simple external consumer display provide a number of functionalities
which [are described in more detail in work of the Smart Meters Coordination Group. Thg EMG
commInicates with the metering channel and the smart metering through the smart metering
gateway. The gateways-\'in this architecture split different networks (wide area negtwork,
neighbjourhood area network and local area network) and may be, as further described |pelow,
integrgted with other functional entities.

The CEM is theyeentral managing function. It decides and manages based on information goming
from the grid-and/or from the smart devices. The term "energy" within CEM reflects the demjand of
SGCG|tofacus on energy.

A.2.2.54 France — COSEI

This French committee elaborated three smart home high-level architectures (see Figure A.3) which
enable the management of electrical flexibility within a smart home environment as well as the
related customization and information services. The electrical flexibility of a smart home is its ability
to increase or decrease its electricity consumption in response to signals intended to change its
load curve.

These architectures are located downstream from the electricity meter scope. Their scope focuses
on electricity-related residential services and includes neither security nor health care services nor
electric vehicles.

In order to design these architectures, business roles and system roles have been defined and the
flows of information between them have been described through a Use Cases approach.
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Figure A.3 — France — COSEI architectures

The above generic architecture entirely reflects a consensus among the French stakeholders. In
this architecture, as the system uses data coming from two gateways, electrical flexibility can be
managed in two different ways.

Each of the above system roles corresponds with one or several hardware components.

e Smart metering (SM) — Combination of the following meter-related functions from the smart
metering reference architecture:
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— metrology functions including the conventional meter display (register or index) that are
under legal metrological control. When under metrological control, these functions shall meet
the essential requirements of the MID (Measuring Instruments Directive — 2004/22/CE);

— one or more additional functions not covered by the MID. These may also make use of the
display;

— meter communication functions.

e Internal smart metering gateway (internal SMG) — Borderline between the smart meter and the
smart home.

o External smart metering gateway (external SMG) — Borderline between the area of grid and the
smpart meter.

e Engergy management gateway (EMG) — Borderline between the WAN and the HAN.

e Deyice energy management (DEM) — Function adapting the operations of a given elgctrical
deyice depending on the incoming orders, resident/client customization and (potential opt-outs
that may be manually done locally.

e Cuptomer energy management (CEM) — Function enabling the definition ©f, energy management
strategies of one or several related DEMs depending on metering, data, price inceptives,
flexibility requests, additional information coming from other channels such as the Internet,
resident/client customization and potential resident dispensations? This function inclydes a
prdcessing ability, notably in order to take resident/client cusfomization and electricgl data
enhhancement into account.

e User interface (Ul) — User interface for the resident or the.client. The Ul can be connected to the
smart home HAN or to the WAN.

Figure|A.4 presents the correspondence between some\examples of hardware components that can
be foupd in a smart home environment and their potential integrated functional components (system
roles).

Functional components

SGCP
(Smart Grid Connection Point )
SM Internal SMG CEM

EMG

DEM ul
(Smart (Internal Smart External SMG (Customer Energy | (Device energy
Metering) Metering Gateway) (Energy Management) management)
(External Smart Management
Metering Gateway) Gateway)

(User Interface)

Smart Meter

SmartMeter-HAN
SmartMeter-MC
WAN-HAN Interface
CEMS (Customer Energy
MR Management System)
components DCA (Directly Connected
Appliance)

ICA (Indirectly Connected
Appliance)

BA (Binary Appliances) X Optional

11D (Interaction and/or

X

Information Device)

IEC

Figure A.4 — Correspondence table between hardware components and
functional components (system roles)

A.2.3 Liaisons from other TCs contributing to the smart grid requirements of the domain

The list below shows the experts and liaisons from other TCs who have been contributing to the
domain.

e |EC SyC Smart energy/WG 6, IEC TC 57/WG 3, WG 14, WG 15, WG 16, WG 17, WG 19, AHG 8.
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A.3 Energy storage

A.3.1 Identified TCs
Below are listed the relevant TCs working on the smart grid requirements of the domain.

e TC 57: Power systems management and associated information exchange;

e TC 120: Electrical energy storage (EES) systems.

A.3.2 Gathered materials

A.3.2. General

Subclduse A.3.2 lists the materials collected and analysed by the energy storage team to drjaft the
Use Chses of its domain. They include standardization documents, User Stories, Use Cas¢gs, and
Functipnal Architectures as well as the name of the documents, their authors’ or organizations,
status| and dates.

A.3.2.2 Standardization documents

Tableg A.8 and A.9 show the International Standards and other_regional standards releyant to
energy storage, respectively.

Table A.8 - International Standards on energy storage

Name Auth_or or Statu0<< Date Relevant sec_tlons or
organization O pages (optional)

IE¢ 60870-5-101

Telecontrol equipment
andl systems — Part 5- i
101: 1¥ransmission IEC TC 57 |ntsetranne;t;orgal 2003-02
prdtocols — Companion
stajndard for basic

telgcontrol tasks

IE¢ 60870-5-104

Telecontrol equipment
and systems — Part 5-
104: Transmission IEC TC 57
prdtocols — Network
acgess for IEC 60870-5-
101 using standard
trapsport profiles

IEG 61000-4-19

International

Standard 2006-06

Eldctromagnetic
compatibititys"(EMC) —

Paft 4-19: ;Testing and
mejasurement techniques .
— Tlestfor immunity to IEC-SC-7ZZA International 2044 05
conducted, differential Standard

mode disturbances and
signalling in the
frequency range 2 kHz to
150 kHz at a.c. power
ports

IEC 61131 series

IEC TC 65/SC 658 | 'Mternational

Programmable Standard
controllers

IEC 61499 series

Function blocks IEC TC 65/SC 658 | Miernational

Standard
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Author or Status Date Relevant sections or

Name P .
organization pages (optional)

IEC 61784-1

International

Industrial communication IEC TC 65/SC 65C
Standard

networks — Profiles —
Part 1: Fieldbus profiles

IEC 61850-7-4

2014-08

Communication networks
and systems for power
utility automation — i
Pa'*y7 PR IEC TC 57 International
cothmunication structure
— Qompatible logical
nodle classes and data
object classes

IE¢ 61850-7-410

2010-03

Fayy ol
otandara

Communication networks
ang systems for power
utiljty automation —

Paft 7-410: Basic IEC TC 57
communication structure
— Hydroelectric power
plapnts — Communication
for[monitoring and
control

International

Standard 2012-10

IE¢ 61850-7-420

Communication networks
ang systems for power .
utiljty automation — IEC TC 57 International
Paft 7-420: Basic Standard
communication structure
— Distributed energy
respurces logical nodes

2009-03

IEG 62746-10-1

Systems interface
befween customer
engrgy management International
syqtem and the power IEQPC-118 Standard
management system —
Paft 10-1: Open
automated demand
response

2018-11

The International Standards listed in Table A.8 are derived from IEC smart grid Standards Mapping
Tool.

Tiable A.9 — Regional and/or organizational standards on energy storage

Author or Relevant sections or
Status Date

BTG organization pages (optional)

P2030.3 — Standard for
Test Procedures for
Electric energy storage
Equipment and Systems
for Electric Power
Systems Applications

IEEE Active project
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A.3.2.3 Existing Use Cases
See Table A.10.

Table A.10 — Existing Use Cases on energy storage

Name Author or organization Publication date Source
Community energy .
storage (CES) — Energy American Electric Power April 11, 2010 E/I(ag?)_isnm?l'rct)cﬁnd Standards
dispatch pping
|S@usesEnETygYy Storage— T Catiforma trdepemndent -
for|grid operations and System operator November 12, 2010 I\SA(:?’—iSnm?rréS“d Stangg(gls
control (California ISO) pping
Frgquency response California ISO November 12, 2010 I\Sllcaaggisrg?rrécﬁnd Standarls
Re‘juc.e. the intra-hour California 1ISO November 12, 2010 SG3_$mart Grid Standargis
varjiability of renewables Mapping Tool

SG3) Smart Grid Standards

Load following California ISO November 12, 2010 MapBing Tool
Tr_e nsmission loading California 1SO November 12, 2014 SG3__Smart Grid Standards
mitigation Mapping Tool
Trg nsmission _tranS|ent California 1SO November #22010 SG3__Smart Grid Standardls
stapility damping Mapping Tool
Upjerlgver frequency California 1SO Novem6ar 12, 2010 SG3_$mart Grid Standardls
mifigation Mapping Tool
Voltage and reactive California 1ISO November 12, 2010 SG3_$mart Grid Standards
poyver support Mapping Tool
Engrgy or load shifting | California 1SO November 12, 2010 fﬂggaﬁg%cﬁ”d Standargs

DER EMS direct

Smart Grid Interoperabitity SG3_Smart Grid Standards

int¢raction with energy Panel April, 2010 Mapping Tool
stofage
Utility market-based . s .
int¢ractions with energy gamnaerlt Grid.lnteroperability April, 2010 I\Sﬂ(a33_i8nme_1rréo(;:r|d Standards
stofage pping
Utility interactive and/or . s .
brdadcast interactions Smart)Grid Interoperability April, 2010 SGB__Smart Grid Standardls
. Panel Mapping Tool
with energy storage
Sc 1edu|_ed real power Smart Grid Interoperability . SG3_Smart Grid Standards
and ancillary services April, 2010 )
Panel Mapping Tool
commands
Online power _system
control by battery Yokohama Smart City Project November 8. 2011 SG3_Smart Grid Standards
SCADA (virtual energy (YSCP) ’ Mapping Tool

storage)

Utilitysand or customer
provides electrical
energy storage in EPRI December 15, 2009
conjunction with
photovoltaic

SG3_Smart Grid Standards
Mapping Tool

Given the above Use Cases and their descriptions, energy storage domain generalized them to 12
business Use Cases (or services) to be delivered by EES systems in a smart grid. See Table A.11.

In this process, the energy storage domain also confirmed that the generalized business Use Cases
in the list can be equivalent to the business services described in 6.2. This fact also indicates that a
business analysis, or top-down approach, in Clause 6 identified a sufficient first set of business Use
Cases which are indispensable to realize on-going EES associated business projects in the market.
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Table A.11 — Existing Use Cases on energy storage

Generalized business Use Cases

Existing Use Cases

Battery SCADA

Community energy storage (CES) — Energy dispatch

Utility interactive and/or BROADCAST Interactions with energy
storage

Online power system control by battery SCADA (virtual energy
storage)

Frequency regulation

Frequency response

Utilitvinteractivve-and/crbroadcastinteractions-with-ehergv.sior
4 I

Opkgrating reserves for RE (short-
term)

Reduce the intra-hour variability of renewables
Utility market-based interactions with energy storage
Utility interactive and/or broadcast interactions with energy stora

Scheduled real power and ancillary services commands

L

o]

d following (medium-term)

Reduce the intra-hour variability of renewables
DER EMS direct interaction with energy storage
Utility market-based interactions with\energy storage

Utility and or customer provides €lectrical energy storage in
conjunction with photovoltaic

Copgestion mitigation

Transmission loading mitigation

Improve grid stability

Transmission transient stability damping

Utility interactive and/or broadcast interactions with energy stord

ge

Islgnding (to avoid load shedding)

Under/over frequency mitigation

Utility interactive and/or broadcast interactions with energy stora

Voltage support

Voltage @nd reactive power support
Utility interactive and/or broadcast interactions with energy stora

Scheduled real power and ancillary services commands

Engrgy shifting and peak shaving

Energy or load shifting
DER EMS direct interaction with energy storage

Utility and or customer provides electrical energy storage in
conjunction with photovoltaic

A.3.3 Liaisons from other TCs contributing to the smart grid requirements of the domain

The ligt below shews the experts and liaisons from other TCs who have been contributing

energy storage_domain.

e TC|120fAHG 1 and SyC Smart energy/WG 5

to the
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Annex B
(informative)

Use Cases

The Use Cases given in Table B.1 cover the functionality of DER systems with autonomous
functions, see Figure B.1. Some information may be received from external sources, such as

updatdd settings or commands, but the focus is on the autonomous actions of the DER systen

Level 1: Autonomous

Ns.

. . ) Battery _
ber-ph | DER
cyber-physica PV Controller Electric Vghlcle Storage Diesel
systems Supply Equipment Controller Controller
l 1 - : N ! N Facilitigs
PV Electric Battery Diesel Site Lodds
L . Meter and Equipment Vehicle or
Utility Grid PCC
_ I I I | Il]"_"
Circuit breaker ECP ECP ECP ECP j

IEC

Figure B.1 — Level 1 DER systems with autonomous functions at facility and DSO sites
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Table B.1 — DER Use Cases
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Use Case title Use Case brief narrative Actors I e .Add't'or!al
exchanges information
DER registration and interconnection
Enter into The DER owner and/or DER DER owner According to Off-line prior to

interconnection
agreement with
DSO

operator enters into an
interconnection agreement with
the DSO that includes proof of
meeting all DSO
interconnection requirements

forcafa-and raliabla ongrations
P g

DER operator
DSO

country or
regional
regulations

installation and
interconnection

Prqvide The DER system provides DER system According to Off-line or ICK:"(may
opg¢rational operational characteristics to country or be prior to
characteristics at | the DSO after initial FDEMS regional installation),Provifle
inifjal interconnection and whenever DDEMS regulations DER characteristics
intgrconnection changes are made to its infofmation to the
andl upon operational status and DDEMS of the DO
ch3nges capabilities.
Inifiate The DER system supports its DER system DER system ICT: DSO, REP, qr
auffomated automated "discovery" as nameplate FDEMS "discoverg"
"digcover" of interconnected to a location on FDEMS information a new or moved or
DER systems the power system and initiates updated DER
Y the ipntegrati)é)n and/or update DDEMS DER |gcational ssstem

process. information
DS|O direct
int¢ractions with
DER
DS|O directly Utilities may manage their own DSO
mapages DER DER systems, typically located
syqgtems in substations or other critical DDEMS

locations. Utilities may also BMS

manage some customer DER

systems. DER SCADA

The DSO is contractually DER system

authorized to manage DER
systems at a facility. Using their
DDEMS, the DSO undertakes
the following:

e Determine DER capabilities
and establish an
operational plan based on
these capabilities, DR
pricing signals, DSO alert
and emergency
requirements, energy and
ancillary services bids in
the balancing authority
market, etc.

e  Monitor DER systems
(generation, storage, and
load) in real time.

e Analyse current energy
conditions and near-term
forecast energy conditions.

. Establish schedules and
settings for DER
autonomous actions.

. Issue control commands to
DER systems if necessary.

e Receive metering and
event log information.

o Perform settlements and
billing.
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Use Case title

Use Case brief narrative

Actors

Information
exchanges

Additional
information

DER registration and interconnection

DSO-initiated Utilities may initiate a demand DSO operator | DR pricing signal | Use of OpenADR
demand response (DR) activity in order for load protocol for DR
response to shave demand during high DR L reduction or

peak power situations. application selected

Additional DR actions could be DER owner/ ancillary service

to request ancillary services operator

such as "operational reserve",

var support, or frequency

] support.

Relal power DER functions
Limit maximum DER systems are DER system Autonomous Autonompus
regl power interconnected to the grid with a
output at the preset limit of real power output | FDEMS Local: FDEMS Local:'FDEMS
PCLC to a preset | to be measured at the PCC. DDEMS monitors real monitars real power
valpe The reason might be that the power output at output at PCC

DER system is sized to handle Local EPS PCC

most of the local load behind

the PCC, but occasionally that

load decreases below a critical

level and the increased real

power at the PCC may be a

reliability concern for the DSO.
Linpit maximum The DSO issues a direct DER system Real power limit ICT: DDEMS issups
regdl power command via the DDEMS to . a command to limjit
oufput at the limit the maximum real power FDEMS Start time the real power
P.CC upon a oqtput at the PCC. The reason DDEMS Time duration or | output at the PCQ
dirgct command might be that unusual or end time
from the DSO emergency conditions are

causing reverse flow into the

feeder’s substation or because

the total DER real power output

on the feeder is greater than

some percentage of total load.

The command might be an

absolute watt value or might be

a percentage of DER output.
Set actual real The DSO issues a direct DER system Real power ICT: DDEMS issups
poyer output at command via thexDDEMS to set setpoint at PCC a command to sef
thgg PCC the actual real’\power output at FDEMS the real power

the PCC (ceonstant export/import | ppems output at the PCQ

if load changes; constant watts

if no lead). The reason might be

to gstablish a base or known

generation level without the

need for constant monitoring.
Schedule actual The DSO establishes (or pre- DER system Schedule of real Autonomous
or maximum(real | establishes) a schedule of power setpoints .
poyver output.at actual or maximum real power FDEMS at the PCC Local: Monitor regl
spécific(times output levels at the PCC via the | ppgms power output at

DDEMS. The reason might be pCC.

to minimize output during low Local EPS ICT- DOEMS ar

load co_nfiition_s while allowing FDEMS updates the

or requiring higher output schedule of actual

during peak load time periods. or maximum real

power values

Modify real The DER system monitors the DER system Autonomous Autonomous
power output local (or feeder) voltage and . .
autonomously in | modifies real power output in FDEMS Local: Monitor Local: Monitor
response to local | order to damp voltage Local EPS voltage voltage

voltage
variations

deviations. Hysteresis and
delayed responses could be
used to ensure overreactions or

hunting do not occur.
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Use Case title Use Case brief narrative Actors et e _Addltlor!al
exchanges information
DER registration and interconnection
Set or schedule The DER system has storage DER system Schedule for Autonomous
the storage of capabilities, such as battery storage charging )
energy for later storage or a combined PV + FDEMS and/or ICT: DDEMS or
delivery, storage system or a fleet of DDEMS discharging, FDEMS updates the
indicating time to | electric vehicles. Preset time- storage settings
start charging, of-charge values can be Local EPS or and/or schedule
chargin"g rate establ?shed. Different scenarios Time to start
and/pr charge- could include: charging
by" time Low-toad-conditions—at
night are causing some Charge-by time
renewable energy to be
wasted, so charging energy
storage DER systems at
that time makes power
system operations more
efficient.
e DER controller charges at
the specified rate (less than
or equal to the maximum
charging rate) until the
state-of-charge (SOC)
reaches a specified level.
e DER controller charges at
the necessary rate in order
to reach the specified SOC
within the "charge-by" time.
Prqvide backup The DER system, including DER system Autonomous Autonomous
pover after energy storage and electric ) . ) .
disfonnecting vehicles, has the ability to FDEMS Local: Monitor Local: Monitor
from grid provide real power when the DDEMS voltage, voltage, frequency,
site is disconnected from grid frequency, and and connected load
power. The reason is for Local EPS connected load
providing backup power and
possibly black start capabilities.
Repctive power DER functions
Prqvide reactive The DER system sets the DER system Fixed power Autonomous
oWer by a fixed inverter to the specified power factor value
P y R P FDEMS ICT: FDEMS or
poyver factor factor setting: DDEMS sets the
e DER c;)n;:'_olrITerdcontains DDEMS power factor
prexestablished power
faetor setting, and/or Local EPS
¢ )Power factor setting can be
updated remotely by the
FDEMS and/or DDEMS
Prqvide dynamic | The DER system implements DER system Volt-var curves Autonomous
redctive power volt-var curves that define the (multiple) ) )
injgctiontHrough | reactive power required at FDEMS ) Local: Monitor
autonsmous different voltage levels DDEMS Enable/disable voltage
. function
respomsesto « DER controller contains Local EPS ICT: FDEMS or
local voltage pre-established volt-var oca DDEMS updates
measurements setting, and/or volt-var curves
e Volt-var setting can be
updated remotely by the
FDEMS and/or DDEMS
Provide reactive The DER system implements DER system Temperature-var | Autonomous
power through temperature-var curves that curves ) .
autonomous define the reactive power FDEMS . Local: Monitor
responses to different ambient temperatures, | ppgms Enable/disable ambient
temperature, similar to feeder capacitors. function temperature
current, or time- Curves could also be defined Local EPS ICT: FDEMS or

of-day

for current-var and for time-of-
day-var.

DDEMS updates-var

curves
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Use Case title Use Case brief narrative Actors et e _Addltlor!al
exchanges information
DER registration and interconnection
Frequency support DER functions
Support The DER system modifies real DER system Autonomous Autonomous
frequency power output rapidly to counter . .
regulation by minor frequency deviations. The | FDEMS Local: Monitor Local: Monitor
rapidly modifying | frequency-watt settings define DDEMS frequency frequency
real power the percentagg of rea!-power ICT: DSO ICT: DSO updates
ou_tput to counter | output to modify for dlffer(_ent_ Local EPS updates the the frequency-watt
minor frequency degrees of frequency deviations frequency-watt settings
deyrations On a second or even sub- settings
second basis.
Support The DER system implements DER system AGC signals ICT: DDEMS Jor
frequency modification of real-power TDEMS, issdes AGC
redulation by output based on AGC signals DDEMS commands to modlify
dirgct automatic on a multi-second basis. Since TDEMS real power output
generation TSOs are ultimately responsible
control (AGC) for frequency, the AGC control
commands signals could come from a
TDEMS (part of the TSO EMS
that manages large DER
systems or large aggregations
of smaller DER systems).
DER response to emergencies
Support anti- The DER system disconnects DER system Autonomous
islgnding to trip from the local EPS if voltage or .
off unde?’ frequency limits are excee%ed Local EPS Local: Monitor
extended over specified time periods. voltage
angmalous Local: Monitor
conditions frequency
DER protection The DER system protection DER system Autonomous
deyices react to function responds to frequency .
sydtem and/or voltage levels that DER Local: Monitor
conditions exceed value-time limits by protection voltage
disconnecting the DER system function Local: Monitor
from the local EPS or, viara Local EPS frequency
breaker at the PCC, from the
area EPS. DER system
protection supperts system
safety by preventing
unintentional islanding.
Support direct The DDEMS or the FDEMS DER system Disconnect ICT: DSO or FDEMS
conmand to commands the DER system to command issues disconnecf or
disponnect or perform a disconnect or FDEMS reconnect commalnd
redonnect reconnect. Time windows are DDEMS Reconnect
established for different DER command
systems to respond randomly DSO operator
within that window to the
disconnect and reconnect
commands.
Prqvideride- The DER system remains DER system Autonomous
through of connected during voltage -
low/high voltage | excursions beyond normal Local EPS Local: Monitor
excursions limits, based on extended voltage
beyond normal voltage limits during specified
limits time windows. The DER system
would disconnect only when the
ride-through window has
expired.
Provide ride- The DER system remains DER system Autonomous
through of connected during frequency .
low/high excursions beyond normal Local EPS Local: Monitor
frequency limits, based on extended frequency
excursions frequency limits during
beyond normal specified time windows. The
limits DER system would disconnect

only when the ride-through
window has expired.
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Use Case title Use Case brief narrative Actors et e _Addltlor!al
exchanges information
DER registration and interconnection
Counteract The DER system counteracts DER system Autonomous
voltage voltage anomalies (spikes or .
excursions sags) through "dynamic current | FDEMS Local: Monitor
beyond normal support". The DER system DDEMS voltage
limits by supports the grid during short anomalies
providing periods of abnormally high or Local EPS ICT: DSO
dynamic current low v_oltage levels by feefjmg _ updates dynamic
support reactive current to the grid until current settings
the voltage either returns within
its normal range or the DER
system is required to
disconnect.
Colnteract The DER system reduces real DER system Autonomous
frequency power to counteract frequency .
exdursions excursions beyond normal limits | FPEMS Local: Monitor
beyond normal (and vice versa if additional DDEMS voltage
limfts by generation or storage is anomalies
degreasing or available). Hysteresis can be Local EPS ICT: DSO
incfeasing real us_ec_i as the frequency returns_ updates
poyer within the normal range to avoid frequency,
sudden changes by multiple response
DER systems. settings
Refonnect after The DER system reconnects to DER system Autenomous
grigl power is the grid after power is restored. .
resftored The time between power Local EPS Local: Monitor
restoration and reconnection is voltage
preset. Local: Monitor
frequency
Cr¢ate microgrid | After grid power is lost or DER'system Issue "microgrid Autonomous
disconnected, or upon mode" to DER
command, the DER system MDEMS systems within ICT: DSO or
enters into microgrid "mode” as\.| | ocal EPS local EPS MDEMS issues
either "leading” or "following” ) microgrid mode
the microgrid frequency.and Microgrid Trip PCC command
voltage, while acting either as operator breaker
base generation or as,load-
matching, depending:-upon DSO operator
preset parameterss
Migrogrid The MDEMS of 'a microgrid DER system Local:
syrichronizes decides to reconnect with the Measurement of
locpl EPS with area ERS. 1t synchronizes MDEMS frequency
arda EPS frequency across the PCC and Local EPS phases across
then.closes the breaker at the PCC
PCC to interconnect the local Area EPS
EPS with the DSO’s area EPS. o Start
Microgrid synchronization
operator of local EPS with
area EPS
Close PCC
breaker
Provide The DER system provides DER system Command to ICT: DSO issues
"spinning" or emergency real power upon provide command for
operational command at short notice FDEMS emergency real emergency reserve
reserve (seconds or minutes), either DDEMS power

through increasing generation
or discharging storage devices.

DSO operator

Provide black
start capabilities

After a power outage, the DER
system starts to operate as a
microgrid (possibly just itself)
and supports additional loads
being added, so long as they
are within its generation
capabilities.

DER system
FDEMS
DDEMS

Local EPS
DSO operator

Black start mode
command

ICT: DSO issues
"black start mode"
command



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

information to the DSO and/or
REP.

DSO operator

IEC SRD 62913-2-3:2019 © IEC 2019 -107 -
Use Case title Use Case brief narrative Actors et e _Addltlor!al
exchanges information
DER registration and interconnection
Economic responses by DER systems
Manage real The DER system receives a DER system Pricing signal for | ICT: DSO or
power output demand response (DER) pricing real power aggregator issues
based on signal from a DSO or retail FDEMS . DER pricing signal
demand energy provider (REP) for a DDEMS Start time
response (DER) time period in the future and Duration or end
pricing signals determines what real power to RDEMS time
output at that time. no
application
Majhage selected | The DER system receives a DER system Pricing signal for | ICT: DSO_6r
angillary services | DER pricing signal from a DSO ancillary services | aggregator jissueg
baged on or retail energy provider (REP) FDEMS . DER pricing signdl
defnand for a time period in the future DDEMS Start time
regponse (DER) and determines what ancillary Duration or end
pri¢ing signals services to provide at that time. | RDEMS time
DR
application
Prqvide low cost DSO, REP, or FDEMS DER system Pricing sighal for | ICT: DSO or
engrgy disaggregates a request to real pewer aggregator issueg
provide low cost energy and FDEMS . real power output
determines which DER systems | ppgms Start time level to each DER
are to generate how much Dufation or end system
energy over what time period in | RDEMS time
order to minimize energy costs. DR
application
Prqvide low DSO, REP, or FDEMS DER system Pricing signal for | ICT: DSO or
emjissions disaggregates a request to emission aggregator issueg
engrgy provide low emission energy FREMS reduction real power output
and determines which DER DDEMS ) level to each DER
systems are to generate how Start time system
much energy in order to RDEMS Duration or end
minimize emissions. DR time
application
Prqvide DSO, REP, or FDEMS DER system Pricing signal for | ICT: DSO or
rerfewable disaggregates a-request to real power from aggregator issueg
engrgy provide renewable energy and FDEMS renewable real power output
selects whiech/DER systems are DDEMS sources level to each DER
to generate how much energy in . system
orderdao\maximize the use of RDEMS Start time
renewable energy. DR Duration or end
application time
Wige area situational awareness of DER systems
Prqvide The DER system provides DER system DER operational ICT: DER system
emlergency. alarms and supporting status provides alarms gnd
alarms and emergency information to the FDEMS emergency
inf{rmation FDEMS which aggregates this DDEMS DER alarms information
IIIfUIIIIGIt;UII t\J PIUV;dU thc
relevant key emergency RDEMS

Aggregator
Provide status The DER system provides DER system DER real power ICT: DER system
and current status, power system output provides status and
measurements measurements, and other real- FDEMS ) measurement
on current time data (via the FDEMS) to DDEMS DER reactive values
energy and the DSO and REP. (Metering power output
ancillary services | data is provided via smart RDEMS

meters.)

DSO operator
Aggregator



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

- 108 —

IEC SRD 62913-2-3:2019 © |IEC 2019

Use Case title Use Case brief narrative Actors et e _Addltlor!al
exchanges information
DER registration and interconnection
Forecast of The FDEMS provides forecast FDEMS Forecast ICT: FDEMS
available energy information for available energy schedule of provides forecast
and ancillary and ancillary services over the DDEMS energy information
services next hours, days, weeks, etc.
y RDEMS Forecast
DSO operator | schedule of
ancillary services
Aggregator
Scheduwlosfor DER-systoms
Follow schedules | The DER system receives FDEMS Autonomous Autonomous
forlenergy and schedules from the DSO and/or following of )
angillary service REP and follows these DDEMS schedules ::CDTE-MDSS?S,SEESP’ qr
oufputs schedules for real power
up settings, reactive sgzttings RDEMS Schedules for schedules to DER
limits, modes (such as Local EPS different DER system

autonomous volt-var, functions
frequency-watt), and other DSO operator Schedule
operational settings. Aggregator enable/disablée
Isspe generation | The FDEMS provides schedules | FDEMS Forecast ICT: Provide
and storage of expected generation and schedule/of scheduling
schedules storage reflecting customer DDEMS storage _energy information to DSP,
requirements, maintenance, RDEMS REP, or FDEMS
weather forecasts, etc. Forecast
schedule of

DSO operator

storage ancillary

Aggregator services
Majintenance DER functions
Sypchronize time | The FDEMS synchronizes time DER system NTP time
of PER systems to the required accuracy and synchronization
and FDEMS precision via GPS or other FDEMS signals
synchronization source. DER Time
systems synchronize their time synchronizati
either from the FDEMS or via on source
other sources.
DER systems log | The DER system logs DER archival Logs of
sighificant significant events and’stores data base significant
events and store the statistically important data alarms, events,
staltistically with the purpese-to: DER owner and key
important data e provide-GPS time-stamped FDEMS measurements
records of events;
e (provide record of system
variables;
e provide record of system
settings;
e provide record of system
topology;
e allow for data access to
different organizations:
e message processing and
management;
e data maintenance.
Test DER The DER software updates are DER system Off-line, local, or
software tested for functionality and for ICT: (may be prior
patching and meeting regulatory and DSO FDEMS to installation or
updates requirements, including safety. Testing handled locally)

facility

Test DER software
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B.2 Smart home/commercial/industrial/DR-customer energy management

B.2.1 Business Use Cases
See Table B.2 to Table B.9.
Table B.2 — Adapt the smart home behaviour to the resident/client’s preferences

UC62913-2-3-B042 Adapt the smart home behaviour to the resident/client’s preferences

1 Description of the use case

1.1 Name of use case

Use case identification

1D Area /Domain(s)/ Name of use case
Zone(s)
UC62913-2- | Area: Energy BUC-Adapt the smart home behaviour to the resident/client’srpréferences
3-B04] system

Domain: Smart
home

1.2 Verdion management

Version management

Versign No. Date | Name of author(s) Changes Approval statufs

1.3 Scope and objectives of use case

Scope and objectives of use case

Scope| Customization of the smart\home.

The management of signals from the market or the management of emergency signals afe
out of the scope of fhe Use Case.

Objective(s) — Customize-gautomatic responses to these signals so that these responses are adaptgd
to his orher comfort and/or financial objectives.

Related business — Optimize the smart home behaviour.

case(q)

1.4 Narrative of Use Case
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Narrative of use case

Short description

The business Use Case describes how the resident/client customizes the management of his or her appliance(s)
namely during dynamic peak periods and the monitoring of events, according to his or her preferences (decision
between comfort and economic optimization). He or she may choose to respond to events in manual mode or automatic
mode, and may in this second case delegate the customization to an authorized Third Party.

Complete description

This Use Case include three scenarios:

— Scenario T: Customize the smart home manually;
— Scenario 2: Customize the smart home with automatic responses;
— Scenario 3: Delegate the smart home customization to a Third Party by providing relevant data.

Scenafios 1 and 3 are possibilities offered to the smart home resident/client. However, the related gustomization
process is only described for Scenario 2:

— Scenario 1 does not require smart grid function,
— Rggarding Scenario 3, the needed information exchanges are described in Table B.14:

The figure below highlights the different ways to customize the energy management dépending on the smart hom
capabilities.

w

Time slot of application for the customization

. o

Timing-of-the'resident-customization-request

1-Customize the smart home manually

The resident/client decides to customize the smart home manually. He or she does not configure his or her smart home
to automatically respond to external signals (such as price incentives or DR requests) and adapt its behaviour.

In this case, he or she may decide to respond to external signals by manually modifying the behaviour of the smart
home.

2-Customize the smart home with automatic responses

The resident/client customizes the behaviour of the smart home in order to automatically respond to external signals).
The resident/client keeps the possibility to opt out of these signals.
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2.1-Customize the automatic responses of the smart home

Depending on the smart home capabilities and the resident/client needs, the customization may be defined and applied
to different scopes, that is to say:

— the whole smart home,
— one or several areas (rooms),
— one or several uses,

— one or several appliances.
Depending on the smart home capabilities, the customization may be defined and applied to different timescales:
— pricg period,

— stanpard day,

— stanpard week,

— stanpard season,

— use/pppliance consumption time slot.

2.2-Cusftomize warnings

The resident/client customizes warnings, i.e. events to be tracked, and specifies the related-emission channel.

The event to be tracked is exceeding an electricity data threshold in the smart home (such as a threshold of consumption
in kWh)

2.3-Recpive a notification

The resident/client receives a notification confirming that the new customizatien has been taken into account.
The resident/client may read the customization.
3-Delegate the smart home customization to a Third Party by providing relevant data

In order]to deal with the complexity of the smart home management, the resident/client may contract with a Third Plarty,
such as|a service provider for instance, to manage the customization of the smart home.

3.1-Authorize a third party

The resident/client authorizes a designated third party to\access smart home data and customize the smart home
behaviolr.

The resident/client may also indicate general preferences (financial optimization, comfort) to be taken into account|for
the custpmization.

3.2-Analyse the data and propose a schedule

Based dn the analysis of the smart home.data collected and preferences indicated by the resident/client, the third party
elaborafes a schedule with automatiC responses to external events.

The thirgd party sends the schedule to the resident/client.

3.3-Valigate the schedule and customize the smart home behaviour
The resident/client validates/the schedule.

If the repident/client/does not validate the schedule, the mandated third party may elaborate and propose another gne.

The thirdd party customizes the smart home behaviour based on the validated schedule.

1.5 Key ‘performance indicators

Key performance indicators

ID Name Calculation Scope Objective

1.6 Use case conditions
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Use case conditions
Assumption

e See related system Use Case
Prerequisite

The client has subscribed an electricity plan from the electricity supplier

e The client’'s smart home is up and running

e The resident/client owns at least one Ul

1.7 Further information to the use case for classification / mapping



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

IEC SRD 62913-2-3:2019 © IEC 2019 - 113 -

UC62913-2-3-B042 Adapt the smart home behaviour to the resident/client’s preferences

Classification information

Relation to other use cases
BUC-Provide enriched smart home data to relevant parties to make the resident/client more active

BUC-Manage the flexibility on electricity demand and generation within a smart home from market signals

BUC-Manage flexibility on electricity demand and generation within the smart home from emergency signals

SUC-Customize automatic responses of the smart home (price incentives, DR requests, or emergency signals)

Level pf dcp“l

Short yersion

Priorifization

Generjc, regional or national relation

Generic

Naturg of the use case

Busingss Use Case

Furthqr keywords for classification

smart home, customization

1.8 Gengral remarks

General remarks

2 Diagrgms of use case
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Diagram(s) of use case

Use Case Overview diagram

Use Case Owverview: Use case overview - Adapt the Smart Home behaviour to the Resident/Client’s preferences /

=<Role>>Client / customer (of
Electricity Supplier)

cEyse>>

The dient has subsaibed an @ (b’
electricity plan from the Electricity
Supplier <<use>>

The dient’s smart home is up and /e . %
running Pl <<Role>>{Smart Home) Resident|
-

~uhass
-

The resident/client owns at least o = %3
ul LLUSEF>

QQ <<Role>>Producer Client

Domaip Overview diagram

Package: Domain Owverview /

Adapt the Smart Ho
behaviour to the
Resident/Client's preferg

’ <<use>> uses>

Provide enriched Smart Home d
relevant Parties in order to make the
Resident/Client more acti

Manage flexibility on electri

Manage flexibility on electrid
demand and generation wil

BUC-SUC Relations diagram
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Package: BUC-SUC - Adapt the Smart Home behaviour to the Re... /

Adapt the Smart Home behaviour|
Resident/Client's preferencds

3 Technfcal Details
3.1 Actdrs

\"4
5@0 rs

Grouping OQ\ Group Description

Actor name Actor type\Q Actor Description Further information
specific to this Use
<O

Res|dent Role Smart home end-user who can be a
consumer resident, a producer
resident or both. Certain consumers
may also have their own production
and/or storage capacity. It may be
"passive" in the sense that it
determines its consumption entirely
with respect to its own needs, or
"active" in the sense that it can
interact with other players to
determine or alter its consumption.

Cliehtteustermertef Rete A-party-conteected-to-the-gridtheat
electricity supplier) contracts for the ability to consume
electricity at a metering point.

Producer client Role A party connected to the grid at a
metering point that generates and
sells electricity through a contract.

3.2 References



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

- 116 - IEC SRD 62913-2-3:2019 © |IEC 2019

UC62913-2-3-B042 Adapt the smart home behaviour to the resident/client’s preferences

References

No. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step by step analysis of use case

4.1 Ovefview of scenarios

Scenario conditions
No Scenario Scenario Primary actor Triggering Pre-Condition Post-
name description event Condition
1
2

4.2 Scgnarios

S¢enario No.1- X
mame:

Step | Event | Name of | Description | Service | Information | Information | Information | Requirements

No. process/ | of process/ producer receiver exchanged R-IDs
activity activity (actor) (actor) (IDs)
S¢enario No.2- X
hame:

Step | Event | Name of | Description | Service‘ | Information | Information | Information | Requirements
No. process/ | of process/ producer receiver exchanged R-IDs
activity activity (actor) (actor) (IDs)

5 Information exchanged

Information exchanged

Information Name of Description of information Requirements IDs
exXchanged ID information exchanged

6 Requifemients (optional)
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Requirements (optional)

Category ID Categories for Category description
requirements

Requirement Requirement description

ID
R-1 The way an opt-out is taken into account shall be consistent within a smart home.
Cakegory 1D Categories for Category description

requirements

Requirement Requirement description
ID

7 Comnlon terms and definitions

Common terms and definitions

Term Definition

8 Custofn information (optional)

Custom information (optional)

Key Value Refers to Section
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Table B.3 — Enable the interoperability between the smart home and the smart grid

UC62913-2-3-B043 Enable the interoperability between the smart home and the smart grid

1 Description of the use case

1.1 Name of use case

the smart grid signals and the resident/client’s preferences.

Use case identification
ID A (el Name of use case
Zone(s)
Area: Energy
ucCe62913=2= system
3-B0k3 BUC-Enable the interoperability between the smart home and the smart,grid
B Domain: Smart
home
1.2 Vefsion management
Version management
Version No. Date Name of author(s) Changes Approval status
2014. . N WD Working
0.1 07.01 EDF First draft (short descfiption, roles) Document
1.3 Scppe and objectives of use case
Scope and objectives of use'case

Initial technical configuration of the smart home. It may include the installation and
Scope configuration of smart home devices.

The provision of smart home data‘to-the relevant parties is out of the scope of the Use

Case. It is described in Table B;7.

e Set up the smart home“so that it is correctly connected to the smart grid and
ObjefEtive(s) customized. The aut@mations within the smart home are running and taking in accqunt

Related business
case[s)

e Configure the.smart home in order to enable the interoperability with the smart grid.

1.4 Narrative of Use Case

Narrative of use case

Short description

The Business Use Case

(market signals_or/emergency signals). The configuration may include the installation of smart home devices.

describes how the client configures his or her smart home to receive smart grid signals

Complete description

1.5 Key performance indicators

Key performance indicators

ID

Name Calculation Scope Objective

1.6 Use case conditions
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Use case conditions

Assumption

Prerequisite

e The client has subscribed an electricity plan from the electricity supplier.

1.7 Further information to the use case for classification / mapping

Classification information

Re¢lation to other use cases

SUWC-Configure the smart home in order to enable the interoperability with the smart grid

Lgvel of depth

Short version

Pilioritization

Generic, regional or national relation

Generic

Nature of the use case

Bysiness Use Case

Fyrther keywords for classification

smart grid connection point, smart home

1.8 Gegneral remarks

General remarks

2 Diagframs of use case
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Diagram(s) of use case

Use Case Overview diagram

Use Case: Use Case Overview - Enable the interope mbility betwe enthe Smart Home and the Smart Grid /
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Domain Overview diagram

Package: Domain Overview - Enable the interoperability bet n the Smart Home and the Smart grid

7

«Domainx

Smart Home/Commercial/industrial/lDR-Customer Energy Management

BUC-S

interoperability with the
Smart Grid

UC Relations diagram

«Sup;ponn
|
I

«SUC»

Configure the Smart Home in order to

enable the interoperability with the
Smart Grid
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3 Technical details

3.1 Actors

Actors

Grouping

Group Description
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Actor name Actor type Actor Description Further information
specific to this Use
Case
Resident Role Smart home end-user who can be a

consumer resident, a producer
resident or both. Certain consumers
may also have their own production
and/or storage capacity. It may be
"passive" in the sense that it
determines its consumption entirely
with respect to its own needs, or
"active" in the sense that it can
interact with other players to
determine or alter its consumption.

Client/customer (of Role A party connected to the grid that
elgctricity supplier) contracts for the ability to consume
electricity at a metering point.

Prpducer client Role A party connected to the grid at a
metering point that generates and
sells electricity through a contract.

Mdtering system Role A party responsible for:

opgrator - operations of the metering systen;
including communication with the
metering points;

- meter reading and quality‘control of
the reading — taking the«ole of Metered
Data Collector definedby*ENTSO-E,
EFET, and eblX indheir role model.
May also be referred to as AMI system
operator.

Mqter operator Role A party, responsible for installing,
maintaining, testing, certifying and
decommissioning physical meters in
compliance with the regulated
conditions for contract between
ESR and their customers

Service operator Role Entity connected to a service
provider information system and to
the home automation operator one.
This entity operates services on
behalf of a service provider. This
entity can also collect and
aggregate the smart home data
before sending them to a service
provider.

Automation operator, Role Entity managing home devices
(electrical devices, electricity
management devices, WAN-IAN

interface).
TeJecommunication Role Entity that offers
opgrator telecommunications services.

Entity whose activity is the
wholesale purchase of electricity
and the subsequent direct resale to
client through a contract. The
supplier may also deliver energy-
Electricity supplier Role related services such as providing
flexibility through electricity price
modulation (i.e. time-of-use, critical
peak prices) or which can have
value on energy markets and/or for
network operations.
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Entity which links through
contractual agreements (flexibility
requests, notices, etc.) the role
customer and its possibility to
provide flexibilities to the roles
Flexibility operator Role market and grid; generic role that
(FO) could be taken by many
stakeholders. This entity can
activate all or part of the flexibility
resources during a period and
regarding a specific location or
geographical area.

3.2 Refferences

References

Nq. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step|by step analysis of use case

4.1 Ovierview of scenarios

Scenario conditions
Np. Scenario Scenario Primary actor Triggering Pre-Condition Post-
name description event Condition
1
2

4.2 Scenarios

$cenario No.1- X
name:
Stép | Event | Name of | Description | Service | Information | Information | Information | Requirements
No¢. process/|\ of process/ producer receiver exchanged R-IDg
activity activity (actor) (actor) (IDs)
$cenario No.2- X
name:

Step\{ Event | Name of | Description | Service | Information | Information | Information | Requirements
Ne- process/—ofprocesss producer receiver exchan R-1D¢
activity activity (actor) (actor) (IDs)

5 Information exchanged
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Information exchanged

Information
exchanged ID

Name of
information

Description of information Requirements IDs
exchanged

6 Requirements (optio

nal)

R i ' L F'H 1\
Reqtrirements{optionat)

CGategory ID

Categories for
requirements

Category description

Rlequirement
1D

Requirement description

Category ID

Categories for
requirements

Category description

Requirement
1D

Requirement description

7 Common terms and

definitions

Common terms and definitions

Term

Definition

8 Custpm information

(optional)

Custom information (optional)

Key

Value Refers to Sectig

pn
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Table B.4 — Provide enriched smart home data to relevant parties in order

to make the resident/client more active

UC62913-2-3-B046 Provide enriched smart home data to relevant parties in order to make the resident/client

more active

1 Description of the use case

1.1 Name of use case

Use case identification

ID Area /Domain(s)/ Name of use case
Zone(s)
UCG§E13-2- Area: Energy BUC-Provide enriched smart home data to relevant parties in order to_make
3-B0O system the resident/client more active
Domain: Smart
home
1.2 Vergion management
Version management
Vefrsion No. Date Name of Changes Approval
author(s) status

1.3 Scqgpe and objectives of use case

Scope and objectives of use case

Scope

Provision to a smart home resident/client or other relevant parties of electricity data relg
to the behaviour of the smart home, (registers, load profiles, consumption per period,
consumption per usage.) in real-time operations or in ex-post.

ted

Objedtive(s)

— Empower the resident/cliént.to be aware of his consumption habits, energy costs and
behaviour by providing fiim with data regarding the electricity behaviour of the smart
home.

— Make these data.available to a third party (such as a service provider) according to
market rules and-established contracts with the client, in order to allow this third part
perform a sefvice for the resident/client.

to

Related business
case(s)

— Optimize the smart home behaviour.

1.4 Narnrative of Use Casé



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

IEC SRD 62913-2-3:2019 © IEC 2019 - 127 -

UC62913-2-3-B046 Provide enriched smart home data to relevant parties in order to make the resident/client

more active

Narrative of use case

Short description

The business Use Case describes how the resident/client or an authorized third party receives electricity data
regarding the electricity behaviour of the smart home. The occurrence of events is monitored and the resident/client
is warned if an event occurs.

Complete description

These data can be made available to a third party:

e afole embodied by a physical person (client, resident) via a Ul,
e an automated system that uses these data within the smart home.

Thesq energy data are related to the electricity behaviour of the smart home (at least global electricity data that gan
be enpanced by specific data in the smart home).

Thesgq electricity data are available locally and can be made available:
o externally, off-site

e lopally, in the smart home.

Thesq electricity data can be enriched with:

e data located in the smart home,

o data located outside of the site These data may be for instance:

dynamic peak notifications,
-| weather forecast,

-| consumption estimates,

Funct|ons:

o Mpke the smart home’s electricity data locally avaitable.

Mpke the smart home’s electricity data externatlly available.

Ephance the smart home’s electricity data with local or external data.
e Pfovide alarms related to the smart home electricity behaviour to the client or resident.
e Mpnitor the occurrence of (the) event(s).

e Warn if an event occurs.

Princibles

See r¢lated SUC.

Assurpptions
See r¢lated SUC.

1.5 Kley\performance indicators

Key performance indicators

ID Name Calculation Scope Objective

1.6 Use case conditions
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Use case conditions

Assumption

Prerequisite

e The client has subscribed an electricity plan from the electricity supplier

e [I'he resident/client owns at least one Ul

e [The client’s smart home is up and running

e |f necessary, the smart home is configured to feedback data

1.7 Further information to the use case for classification / mapping

Classification information

Rejation to other use cases

SUIC-Provide a third party with enriched smart home electricity data

SUIC-Provide alarms related to the smart home electricity behaviour to the €lient or resident

BUC-Adapt the smart home behaviour to the resident/client’s preferences

BUC-Enable the interoperability between the smart home and the smart grid

Leyel of depth

Prijoritization

Generic, regional or national relation

Geheric

Nature of the use case

Bupiness Use Case

Fufther keywords for classification

smpart home, data

1.8 General remarks

General remarks

2 Diagrpm’s-of‘use case
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Diagram(s) of use case

Use Case Overview diagram

Use Case: Use Case Overview - Provide enriched Smart Home data to relevant Parties in order to make the Resident/Client more active /

7\
N

<<Busineyg>> “Business>> .
Metering ftesident (Smart Home <<Business>> Q
Client/Customer (of ’(l/
Make these data available to a Electricity SUPP“

Third Party (such as a Service <<user>

with the Client, in order to allow

this Third Party to perform a E‘f
service for the Resident/Client -
>0

. <<Business3
The client has ; d —ir Q Producer Cllent
subscribed an Q‘
electricity plan from
the Electricity

Supplier C) <
-~
The clientiresident . \
owns at least one Ul - -
L3>
- << il <<Business>>»
i ” use>> (Electricity) Supplier

The client's smart

home is up and

running <<Business>>
Flexibility Operator

v

<<Business>>
Service Operator

<<Business>>
é‘ INEss>> Telecommunications Operator

mation Operator <<Busin -

<<Business>>
After-Sales Servi ator Service Provider

S

-

Domain Overview diagr€$

Packg: Min Overview - Provide enriched Smart Home data to relevant Parties in order to make the Resident/Client more acti... /
N

Q‘ «Domains
) Smart Home/CommercialindustriallDR-Customer Energy Management

Optimise the Smart Home
behaviour

<CUSER S «Suppors EUSEFE

Provide enriched Smart Home d

the Smart Home and the 5

relevant Parties in order to mal
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BUC-SUC Relations diagram

Use Case: BUC-SUC - Provide enriched Smart Home data to relevant Parties in order to make the Resident/Cli... /

Provide enriched Smart Home
relevant Parties in order to make the
Resident/Client more acti

3 Technpical details

3.1 Actprs

A\v Actors

Grouping \U Group Description
al
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Resident Role

- 131 -

more active

Smart home end-user who can be a consumer
resident, a producer resident or both. Certain
consumers may also have their own production
and/or storage capacity. It may be "passive" in
the sense that it determines its consumption
entirely with respect to its own needs, or
"active" in the sense that it can interact with
other players to determine or alter its
consumption.

Client/customer (of Role

A party connected to the grid that contracts for

elegtricity supplier)

the ability to consume electricity at a metering
point.

Producer client Role

=

A party connected to the grid at a metering
point that generates and sells electricity
through a contract.

E

@

Ctricity supplier Role

Entity whose activity is the wholesale purchase
of electricity and the subsequent direct resale
to client through a contracty“The supplier may
also deliver energy-related iservices such as
providing flexibility threugh electricity price
modulation (i.e. time-of-use, critical peak
prices) or which can have value on energy
markets and/or for’network operations.

Serjvice provider Role

Entity proyiding services to players in the
system (such as metering, telemonitoring,
maintemance, etc.) other than aggregation and
electricity storage. It includes service providers
td the consumers.

Seirvice operator Role

Entity connected to a service provider
information system and to the home automation
operator one. This entity operates services on
behalf of a service provider. This entity can
also collect and aggregate the smart home data
before sending them to a service provider.

Metering system operator

A party responsible for:

- operations of the metering system, including
communication with the metering points;

- meter reading and quality control of the reading —
taking the role of Metered Data Collector defined by
ENTSO-E, EFET, and eblX in their role model.

May also be referred to as AMI system operator.

F

@

Kibility operator Role

Entity which links through contractual
agreements (flexibility requests, notices, etc.)
the role customer and its possibility to provide
flexibilities to the roles market and grid; generic
role that could be taken by many stakeholders.
This entity can activate all or part of the
flexibility resources during a period and
regarding a specific location or geographical
area.

Tel mminiaation anara tor Raola
SO eatHeR—oeperatot <O+

Entitv that affarc talacommiinicatione caryionc
=Hy—tRatoHers—ter R tHoH A g

Automation operator Role

Entity managing home devices (electrical
devices, electricity management devices, WAN-
IAN interface).

After-sales service operator Role

Entity that offers after-sales services at home.

3.2 References

References

No. | References Type Reference

Status

Impact on use Originator / Link
case organization
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4 Step by step analysis of use case

4.1 Overview of scenarios

Scenario conditions
No. Scenario Scenario Primary actor Triggering Pre-Condition Post-
name description event Condition
1
2

4.2 Sdenarios

cenario No.1- X
name:
Stek) Event | Name of | Description | Service | Information | Information | Information RequirenLents
No|. process/ | of process/ producer receiver exchanged R-ID
activity activity (actor) (actor) (IDs)
cenario No.2- X
name:
Stek) Event | Name of | Description | Service | Information\.| Information | Information | Requireménts
No|. process/ | of process/ producer receiver exchanged R-IDs
activity activity (actor) (actor) (IDs)

5 Information exchanged

Information exchanged

nformation Name of Description of information Requirements IDs
kchanged ID information exchanged

(]

6 Requjrements (optional)
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Requirements (optional)

Category ID Categories for Category description
requirements

Requirement Requirement description
1D
Category ID Categories for Category description

requirements

Regquirement Requirement description
1D

7 Comrpon terms and definitions

Common terms and definitions

Term Definition

8 Custgm information (optional)

Custom information (optional)

Key Value Refers to Sectipn



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

- 134 - IEC SRD 62913-2-3:2019 © |IEC 2019

Table B.5 — Manage the flexibility on electricity demand and generation within
a smart home from market signals

UC62913-2-3-B044 Manage the flexibility on electricity demand and generation within a smart home from market

signals

1 Description of the use case

1.1 Name of use case

Use case identification

D Area /Domain(s)/ Name of use case
Zone(s)
UC62P13-2- | Area: Energy BUC-Manage the flexibility on electricity demand and generation within a
3-B044 system smart home from market signals

Domain: Smart
home

1.2 Velsion management

Version management

Vdrsion No. Date Name of Changes Approval
author(s) status

1.3 Scgpe and objectives of use case

Scope and objectives of use case
Scopp The scope is restricted to the smart home.
Emergency signals are out efithe scope of the Use Case.
Objegtive(s) — Adapt the behaviour-of‘the smart home following the reception of market signals.
Relat| ()i business — Manage the flexibility of the smart home.
case

1.4 Nafrative of Use Case
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Narrative of use case

Short description

The business Use Case describes how the client/resident responds to market signals (price incentives or DR
requests) and adapts the behaviour of the smart home. The resident/client may:

— optimize the energy bill through anticipation of a dynamic peak period send by the electricity supplier through
the grid,

— define the load management strategy and adapt it depending on a DR request — if the resident/client has
subscribed a contract with a flexibility operator,

opt-out of a planned or occurring automatic response after receiving a notification or during the execution.of(an
ayitomatic response that results from a price incentive or a DR request. In that case, the smart home will not
apply a strategy that takes into account price incentives or DR requests or will apply a new strategy(that
matches the resident/client’s instructions.

Complete description

—

Clien{s/residents of a smart home may contribute to reduce peak electricity consumption by respending to markg
signals. The flexibility of ecosystems can be controlled in different ways:

ice incentives period corresponding to changes in electricity prices issued at the initiative of the electricity
pplier to help anticipate, stop, reduce or postpone certain uses of ecosystems;

» T

— flexibility requests.

The rgsident/client may decide to opt out of price incentives and demands of flexibility (according to the contract
condition), if desired.

The resident/client opts-out of a planned or occurring automatic responsé.after receiving a notification or during the
execytion of an automatic response:

[

tirely or to a given level, i.e. either not to take into accountéprice incentives or to apply an instruction that {he
rgsident/client wants;

|
o

er different scopes: the whole smart home, one or seyeral areas (rooms), one or several uses, one or sevégral
bpliances.

[V]

Pricelincentives, resident/client customizations and possible opt-outs are taken into account so as to define the load
manapgement strategy.

Functjons:
o Bpfore a peak and depending on the price levels of the next day: anticipate if need be
uring a peak: shut off or automatjcally reduce loads within the customer’s smart home

ter a peak: switch back on lgads'if need be

D
A

e After a change in supplieriindex: choose and execute a load management strategy
BEefore a DR request if aynotification is sent: anticipate if need be and if possible
Upon receipt of the BR request: define and carry out a load management strategy
A

the end of the'DR request period: define and carry out a load management strategy by switching back on
Idads if need~be

e Opt-out
Principles

See related SUC

1.5 Key performance indicators

Key performance indicators

1D Name Calculation Scope Objective
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1.6 Use case conditions

Use case conditions

Assumption

e See related system Use Cases

Prerequisite

e |The client has subscribed an electricity plan from the electricity supplier

e [The resident/client may have subscribed a contract to make flexibilities available to a flexibility operator

e |The client/resident’s smart home is up and running

e |The smart meter receives timed actions to be executed in order to announce a dynamic peak périod
(which means that beforehand, the electricity supplier has requested to activate a dynamic)peak period for
this client)

e [The client/resident owns a least one Ul

e |If needed the smart home is configured to feedback data enabling to validate the activation of flexibilities
(for example, the smart meter is configured in "load curve" mode)

e |DR requests are received through the SGCP

1.7 Funther information to the use case for classification / mapping

Classification information

Rejlation to other use cases

SUYC-Manage the flexibility of the smart home on electricity demand and generation from price incentives

SUC-Manage the flexibility of the smart home on electricity demand and generation from DR requests

SUC-Manage opt-outs of automatic responses (enly price signals and DR requests, emergency excluded)
indluding manual actions

BUC-Adapt the smart home behaviour to.the resident/client’s preferences

Lepel of depth

Shprt version

Prjoritization

Generic, regional or.national relation

Generic

Nafure of the use case

Bulsiness Use Case

Fu}'ther keywords for classification

smart home, load management strategy, price incentive, DR request, opt-out

1.8 General remarks

General remarks

2 Diagrams of use case
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Diagram(s) of use case

Use Case Overview diagram

Use Case: Use Case Overview - Provide enriched Smart Home data to relevant Parties in order to make the Resident/Client more active /

F=Business=>
fesident (Smart Home

<<Busin >
Metering

<<Business>>
Client‘Customer (of

Make these data available to a | Electricity Supplier)

Third Party (such as a Service <<user>

Provider) according to market

rules and established contracts

with the Client, in order to allow

this Third Party to perform a

service for the Resident/Client

ZEUGER

. <<Businessq>
The client has | Producer Cl{ent
subscribed an
electricity plan from
the Electricity

| Supplier

- \\
-
The clientiresident )
owns at least one Ul - -
. ushE>
e <<Business>>
- Euse>> (Electricity) Supplifr

configured

<<Business>> <<Business>>
Flexibility Operator Service Operator

<<Business>>

<<Busi > Tel ications Op
<<Busin . Aulendalion Operator <<Busin .
After-Sales Service Cpefator Service Provider

Domain Overview diagram
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Package: Domain Overview - Provide enriched Smart Home data to relevant Parties in order to make the Resident/Client more acti... /

«Domains
Smart Home/Commercial/industriallDR-Customer Energy Management

I
I
I
'
«hass
[}

nise the Smart Home

<<use>>

<use>> «Supports
I

Provide enriched Smart Home dat:
relevant Parties in order to mal
Resident/Client more acti

Resident/Client"
preferences

BUC-S[UC Relations diagram

Pa\Y
Use Case: BUC-SUC - Provide enriched Smart Home data to ml@ayParﬁes in order to make the Resident/Cli... /
-

«BUC»

(] \'emiched Smart Home d
nt Parties in order to ma!

\\~" Resident/Client more activp

VS
C

V' |

3 Technical details
3.1 Actors

Actors

Grouping Group Description
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Actor name Actor type Actor Description Further information
specific to this Use
Case

Resident Role Smart home end-user who can be a
consumer resident, a producer
resident or both. Certain consumers
may also have their own production
and/or storage capacity. It may be
"passive" in the sense that it
determines its consumption entirely
with respect to its own needs, or
"active" in the sense that it can
interact with other players to
determine or alter its consumption.

Clignt/customer (of Role A party connected to the grid that
eleftricity supplier) contracts for the ability to consume
electricity at a metering point.

Prdducer client Role A party connected to the grid at a
metering point that generates and
sells electricity through a contract.

E

o

ctricity supplier Role Entity whose activity is the
wholesale purchase of electricity,
and the subsequent direct resale to
client through a contract{Fhe
supplier may also deliverenergy-
related services such™as providing
flexibility through<electricity price
modulation (i.e{time-of-use, critical
peak prices)©r which can have
value on eqtergy markets and/or for
networkcaperations.

Mefering system Role A party/responsible for:

opgrator - operations of the metering system,
including communication with the
metering points;

- meter reading and quality control of
the reading — taking the role of Metered
Data Collector defined by ENTSO-E,
EFET, and eblX in their role model.
May also be referred to as AMI system
operator.

F

o

Xibility operator Role Entity which links through
contractual agreements (flexibility
requests, notices, etc.) the role
customer and its possibility to
provide flexibilities to the roles
market and grid; generic role that
could be taken by many
stakeholders. This entity can
activate all or part of the flexibility
resources during a period and
regarding a specific location or
geographical area.

Telecommunication Role Entity that offers
operator telecommunications services.

3.2 References
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References

No. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step by step analysis of use case

4.1 Ove¢rview of scenarios

Scenario conditions
N¢. Scenario Scenario Primary actor Triggering Pre-Condition Po'st-
name description event Condition
1
2

4.2 Sg¢enarios

Ycenario No.1- X
name:
Stdp | Event | Name of | Description | Service | Information | Information | Information | Requiremg¢nts
Ng. process/ | of process/ producer receiver exchanged R-IDs
activity activity (actor) (actor) (IDs)
Ycenario No.2 - X
name:
Stdp | Event | Name of | Description | Service(|\Information | Information | Information | Requiremg¢nts
Ng. process/ | of process/ producer receiver exchanged R-IDs
activity activity (actor) (actor) (IDs)

5 Inforgnation exchanged

Information exchanged

nformation Name of Description of information Requirements IDs
exchanged ID information exchanged

6 Requirements (optional)

Requirements (optional)

Category ID Categories for Category description
requirements

Requirement Requirement description
ID
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Category ID Categories for Category description
requirements

Requirement Requirement description
ID

7 Cominon terms and definitions

Common terms and definitions

Term Definition

8 Custdm information (optional)

Custom information (optional)

Key Value Refers to Sectipn
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Table B.6 — Adapt the smart building behaviour to the energy manager/client’s preferences

UC62913-2-3-B048 Adapt the smart building behaviour to the energy manager/client’s preferences

1 Description of the use case

1.1 Name of use case

Use case identification

ID Area /Domain(s)/ Name of use case
Zone(s)
UC62913-2- | Area: Energy BUC-Adapt the smart building behaviour to the client/energy manager’s
3-B048 system proferences

Domain: Smart
building

1.2 Verdion management

Version management

Veirlsion No. Date Name of Changes Approval
author(s) status
0.1 2014 | EDF First draft (short descrifption, roles) WD Working
Document

1.3 Scope and objectives of use case

Scope and objectives of use case

Scope| Customization of the smart.building

The management of signals from the market or the management of emergency signals afe
out of the scope of the"Use Case.

Objective(s) — Customize, automatic responses to these signals so that these responses are adaptgd
to the cliefit/energy manager’s business process and/or financial objectives.

Related business —  Optimizé the smart building behaviour.

case(q)

1.4 Narrative of Use Case
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Narrative of use case

Short description

The business Use Case describes how the client/energy manager customizes the management of his or her equipment
namely during dynamic peak periods and the monitoring of events, according to his or her preferences (decision based
on economic optimization). He or she responds to events in automatic mode, and delegates the customization to an
authorized third party.

Complete description

This Use Case include two scenarios:

— Scfenario T: Customize the smart bullding with automatic responses,
— Scenario 2: Delegate the smart building customization to a third party by providing relevant data.

Scenafios 1 and 2 are possibilities offered to the client. However, the related customization process is only,descr|bed
for Scenario 1:

— Reggarding Scenario 2, the needed information exchanges are described in Table B.14.

The figure below highlights the different ways to customize the energy management depending ori"the smart building
capabilities.

Time slot of application for the customization
- Energy manager (EM) g2t pSfiod (profile)
S m Building As soon as the cusiipization is requested
) ®fine starting from StimSstamp defined by the EM
i by ;;;\HM\Q Areals) Urtil nest cus@ylzation reguestwith the same scope and the same
e Ey to \“‘\-.\. Use(s) timescald
be f}npa T~ Equipmant(s)
Cloy
b @
Y th o Ay e

* »

Timing of the customization request by the energy manager

Local 1D ar
externally

Usefeguipment consu mption timeslot

Flezxibility time slot

Cther

1-Cusfomize the_smart home with automatic responses

The client/Energy manager customizes the behaviour of the smart building in order to automatically respond to external
signalg..The client/energy manager keeps the possibility to opt out of these signals.

1.1-Customize the automatic responses of the smart home

Depending on the smart building capabilities and the client/energy manager needs, the customization may be defined
and applied to different scopes, that is to say:

— the whole smart building,
— one or several areas,
— one or several uses,

— one or several equipment.
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Depending on the smart home capabilities, the customization may be defined and applied to different timescales:
— tariff time slot,

— standard day,

— standard week,

— standard season,

— flexibility time slot

— use/appliance consumption time slot.

1.2-Cus i S

The endrgy manager/client customizes warnings, i.e. events to be tracked, and specifies the related emission chan

For instadince, the event to be tracked is exceeding an electricity data threshold in the smart building (such,as-a
of consumption in kWh).

ive a notification
The client/energy manager receives a notification confirming that the new customization has been\taken into accou
The client/energy manager may read the customization.

3-Delegpate the smart building customization to a third party by providing relevant data

In order|to deal with the complexity of the smart building management, the energy mahager/client may contract wit
third pafty, such as a service provider for instance, to manage the customization.of the smart building.
3.1-Authorize a third party

The endrgy manager/client authorizes a designated third party to access smart building data and to customize the
smart biiilding behaviour.

The endrgy manager/client may also indicate general preferences (financial optimization, comfort) to be taken into
account|for the customization.

3.2-Anajyse the data and propose a schedule

Based dn the analysis of the smart building data collected @nd preferences indicated by the energy manager/client
the third party elaborates a schedule with automatic responses to external events.

1.5 Ke} performance indicators

nel.

ha

Key-performance indicators

Ip Name Calculation Scope Objective

1.6 Uge case conditiens

Use case conditions

Assumption

o 3eéedelated system Use Case

Prerequisite

e The client has subscribed an electricity plan from the electricity supplier

e The client’s smart building is up and running

e The energy manager/client owns at least one Ul

1.7 Further information to the use case for classification / mapping
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Classification information

Relation to other use cases

BUC-Provide enriched smart building data to relevant parties to make the resident/client more active

BUC-Manage the flexibility on electricity demand and generation within a smart building from market signals

BUC-Manage flexibility on electricity demand and generation within the smart building from emergency

signals

SUC-Customize automatic responses of the smart building (price incentives, DR requests, or emergency
signals)

SUC-Optimize the smart building behaviour regarding internal and external information received

Level of depth

Shd

rt version

Priq

britization

Generic, regional or national relation

Ger

eric

Nat|

ure of the use case

Bus

iness Use Case

Fur

ther keywords for classification

SM4

rt building, customization

1.8 Gen

eral remarks

Generalremarks

2 Diagrd

ms of use case
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Diagram(s) of use case

Use Case Overview diagram

Use Case: Adapt the Smart Building behaviour to the Client/Energy Manager's preferences - overview /

Customise automatic
responses to these
signals so that these
responses are adapted
to his business process
andlor financials

objectives.
[ "9

The client has

subscribed an

electricity plan from I
the Electricity «hass

Supplier

Adapt the Smart Building behaviour tp
Client/Energy Manager's preferenge

<lysess

The client's smart
Building is up and
running
<<Business>>
Energy manager

b\
The Energy

manager/client owns at

least one Ul

<<Business>>
Building resident

<<Business>>
Client/Customer (of Eleciricity
Supplier)

\J
Dorpain Overvi@gram
P
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Package: Adapt the Smart Building behaviour to the Client/Energy Manager's preferences /

«Domain»
Smart Home / Commercial / Industrial /
DR-Customer Energy Management

behaviour

Adapt the Smart Building behaviou
Client/Energy Manager's prefe

i N
<<use>> O
L

relevant Parties in order to makg

Smart Building from e
signals

BUC-SUC Relations diagram \O
A

Use|Case: BUC-SUC Adapt the Smart Buildiogbehaviour to the ClientEnergy Manager's preferences

Customise automatic responses of the Opftimize the Smart Building behavior
Smart Building [price incentives, DR regarding internal and external
requests, or emergency signals) information received
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3 Technical details

3.1 Actors
Actors
Grouping Group Description
Actor name Actor type Actor Description Further information
specific to this Use
Case
Client/customer (of Role A party connected to the grid that
electrigity supplier) contracts for the ability to consume
electricity at a metering point. The
client may also be producer of
electricity and may contract with the
electricity feed in operator to feed
electricity in the grid
Building resident Role A party that is a resident of the
building and that may customize
some of the uses or equipment
according to the rights that the
energy manager has given to himor
her
Energy manager Role A party in charge of the energy
management of the smart\building
3.2 Refgrences
References
No.| | References Type Reference Status Impact on use Originator / Link
case organization
4 Step Ry step analysis of use case
4.1 Ovelview of scenarios
Scenario conditions
No Scenario Scenario Primary actor Triggering Pre-Condition Post-
name description event Condition
1
2
4.2 Scknarios
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Scenario No.1- X
name:
Ste Even | Name of | Descriptio Servic Informatio Informatio Informatio | Requirement
p t process n of e n producer | n receiver n s
No. / process/ (actor) (actor) exchanged R-IDs
activity activity (IDs)
Scenario No.2 - X
rame:
Ste Even | Name of | Descriptio Servic Informatio Informatio Informatio | Requirement
p t process n of e n producer | n receiver n s
No. / process/ (actor) (actor) exchanged R-IDs
activity activity (IDs)
5 Informlation exchanged
Information exchanged
Information Name of Description of information Requirements IDs
eXchanged ID information exchanged

6 Requifements (optional)

Requirements (optional)

Categories for
requirements

Category ID

Category description

Refjuirement
ID

Requirement description

R-1

The(way an opt-out is taken into account shall be consistent within a smart building

Categories for
requirements

Category ID

Category description

Requirement

Requirement description

ID

7 Common terms and definitions
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Common terms and definitions

Term Definition

8 Custom information (optional)

Custom information (optional)

Key Value Refers to Section
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Table B.7 — Provide enriched smart building data to relevant parties in order to make
the energy manager/client more active

UC62913-2-3-B052 Provide enriched smart building data to relevant parties in order to make the energy

manager/client more active

1 Description of the use case

1.1 Name of use case

Use case identification

ID Area /Domain(s)/ Name of use case
Zone(s)
UC62913-2- | Area: Energy BUC-Provide enriched smart building data to relevant parties in order to_mjake
3-B0O5p system the energy manager/client more active

Domain: Smart
building

1.2 Vergion management

Version management

Version No. Date Name of Changes Approva
author(s) status

1.3 Scdpe and objectives of use case

Scope and objectives of use case

Scopg Provision to a smart building energy manager/client or other relevant parties of electricify
data related to the behaviour efthe smart building (registers, load profiles, consumption| per
period, consumption per usage.) in real-time operations or in ex-post.

Objedtive(s) — Empower the energymanager/client to be aware of his consumption habits, energy
costs and behaviour by providing him with data regarding the electricity behaviour gf
the smart bujlding,

— Make these.data available to a third party (such as a service provider) according to
market.rules and established contracts with the client, in order to allow this third pafty
to pefform a service for the energy manager/client.

Relat¢d business

[ — .Optimize the smart building behaviour
case(p)

1.4 Narfative of Usg"Case
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Narrative of use case

Short description

The business Use Case describes how the energy manager/client or an authorized third party receives
electricity data regarding the electricity behaviour of the smart building. The occurrence of events is
monitored and the energy manager/building resident is warned if an event occurs.

Complete description

These data can be made available to a third party:

e R role embodied by a physical person (client, energy manager) via a Ul,
e Bn automated system that uses these data within the smart building

These energy data are related to the electricity behaviour of the smart building (at least global electricity data
that can be enhanced by specific data in the smart building).

These electricity data are available locally and can be made available:
e pxternally, off-site

e |ocally, in the smart building.

These electricity data can be enriched with:

e Hata located in the smart building,

e Hata located outside of the site. These data may be for instance:

— dynamic peak notifications,

—  weather forecast,

— consumption estimates,

Fumpctions:

. Make the smart building’s electricity data localy~available

. Make the smart building’s electricity data externally available

. Enhance the smart building’s electricity\data with local or external data

. Provide alarms related to the smart building electricity behaviour to the client or energy manager
e | Monitor the occurrence of (the)event(s)

e | Warn if an event occurs

Prihciples

Seg¢ related SUC

Asgumptions
Se¢ related SUC

1.5 Keysmperformance indicators

ID Name Calculation Scope Objective

1.6 Use case conditions
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Use case conditions

Assumption

Prerequisite

e The client has subscribed an electricity plan from the electricity supplier

e [|I'he client/energy manager owns at least one Ul

e [The client’s smart building is up and running

e |f necessary, the smart building is configured to feedback data

1.7 Fdrther information to the use case for classification / mapping

Classification information

Relation to other use cases

SU[C-Provide a third party with enriched smart building electricity data

SUC-Provide alarms related to the smart building electricity behaviour tothe“client or energy manager

BU[C-Adapt the smart building behaviour to the energy manager/client’s_preferences

BU[C-Enable the interoperability between the smart building and_the smart grid

Leyel of depth

Pripritization

Geperic, regional or national relation

Geperic

Nature of the use case

Busginess Use Case

Further keywords for classification

smprt building, data

1.8 Genjeral remarks

General remarks

2 Diagrpms of use case
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Diagram(s) of use case

Use Case Overview diagram

Use Case Provide ennched Smar Buildeng data 10 relevant Partes in order 10 make the Energy manager Client more a0tive - Overview /

Third Party (such 33 3 Service
Provider) according o market

rules and established contracts

‘with the Claent, in order 10 Al

i Third Party 1o perform 3

service forthe Energy SOl
Manager Cleent

cBupnenr>
Telecommunications Oper
CiBusnens>
Client Cuntomar (of Elecriaty
Suptiier]
< Porens>
Energy mansger
<<Busines> ccBumnenss >
Flanibility Operator Bualding resssent
\ <cBomnenr>
<<Businens > % Faolty mansger
Servion Provider ecBusiren>> <<Busican>>
\ (Elacricity) Supplier Electrioty feed in cowsior
.
.
B>

O Metering System Ooerater
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Domain Overview diagram

Package: Provide enriched Smart Building data to relevant Parties in order to make the Energy man... /

«Domain»
Smart Home / Commercial / Industrial /

DR-Customer Energy Management

Optimise the Smart
Building behaviour

<Lyse>>
<Luse>s

Adapt the Smart Buiidgm-éﬁav :
the ClientEnergy\Manager’s
preferences

Enable the interoperability be

Smart Building and the Smart
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BUC-SUC Relations diagram

Use Case: BUC - SUC Provide enriched Smart Building data to relevant Parties in order to make t... /

Provide enriched Smart Building

d Pa i : Provsion sfarms related to the Smart
Provide a Third Party with enriched ! : i !
 Smart Building electricity data  Bu'hnag electricity behaviour to the

3 Technical details =

3.1 Actprs A\

\,O Actors

Grouping .(\C‘}~ Group Description
)
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Actor name Actor type Actor Description Further information
specific to this Use
Case

Client/customer (of Role A party connected to the grid that
electricity supplier) contracts for the ability to consume
electricity at a metering point. The
client may also be producer of
electricity and may contract with the
electricity feed in operator to feed
electricity in the grid

Engqrgy manager Role A party in charge of the energy
management of the smart building

Building resident Role A party that is a resident of the
building and that may customize
some of the uses or equipment
according to the rights that the
energy manager has given to him or
her

Fadility manager Role A party in charge of supervising the
equipment of the smart building

@

Elettricity feed in Role A party that remunerates the client
opdrator for the electricity that the client had
fed in the grid

E

@

Ctricity supplier Role Entity whose activity is<the
wholesale purchase of electricity
and the subsequent direct resale to
client through,a‘contract. The
supplier may also deliver energy-
related services such as providing
flexibility<through electricity price
modulgtion (i.e. time-of-use, critical
peak prices) or which can have
value on energy markets and/or for
network operations.

Seryice provider Role Entity providing services to players
in the system (such as metering,
telemonitoring, maintenance, etc.)
other than aggregation and
electricity storage. It includes
service providers to the consumers.

Flekibility operator Role Entity which links through
contractual agreements (flexibility
requests, notices, etc.) the role
customer and its possibility to
provide flexibilities to the roles
market and grid; generic role that
could be taken by many
stakeholders. This entity can
activate all or part of the flexibility
resources during a period and
regarding-a-specitictocationor

geographical area.

Metering system A party responsible for:

operator - operations of the metering system,
including communication with the
metering points;

- meter reading and quality control of
the reading — taking the role of Metered
Data Collector defined by ENTSO-E,
EFET, and eblX in their role model.
May also be referred to as AMI system
operator.

Telecommunication Role Entity that offers
operator telecommunications services.
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3.2 References

References

No. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step py step analysis of use case

4.1 Ovgrview of scenarios

Scenario conditions
Ng. Scenario Scenario Primary actor Triggering Pre-Condition Post-
name description event Condition
1
2

4.2 Sdenarios

Sicenario No.1- X
hame:

Step | Event | Name of | Description | Service | Information{| Information | Information | Requireménts

No process/ | of process/ producer receiver exchanged R-IDs|
activity activity (actor) (actor) (IDs)
Skcenario No.2- X
hame:

Step | Event | Name of | Description | Service | Information | Information | Information | Requireménts
No| process/ | of process/ producer receiver exchanged R-IDs
activity activity (actor) (actor) (IDs)

5 Information exchanged

Information exchanged

Information Name of Description of information Requirements IDs
kchanged D information exchanged

®

6 Requirements (optional)
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Requirements (optional)

Categories for Category description
requirements

Category ID

Requirement Requirement description

ID

C4dtegory ID Categories for Category description

requirements

Relquirement Requirement description

1D

7 Common terms and definitions

Common terms and definitions

Term Definition

8 Custdm information (optional)

Custom information (optional)
Value Refers to Section

Key
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Table B.8 — Manage the flexibility on electricity demand and generation within
a smart building from market signals

UC62913-2-3-B050 Manage the flexibility on electricity demand and generation within a smart building from

market signals

1 Description of the use case

1.1 Name of use case

Use case identification

ID Area /Domain(s)/ Name of use case
Zone(s)
UC62913-2- | Area: Energy BUC-Manage the flexibility on electricity demand and generation within.a
3-B0%0 system smart building from market signals

Domain: Smart
building

1.2 Vefsion management

Version management

Vdrsion No. Date Name of Changes Approvdl
author(s) status
0.1 2014. | EDF First draft (short(description, roles) WD Working
07.01 Document

1.3 Scppe and objectives of use case

Scope and objectives of use case

Scopke The scope is restricted to the smart building.

Emergency signals are out of the scope of the Use Case.

Obje¢tive(s) —  Adaptthe behaviour of the smart building following the reception of market signals.
Relatled business — ._Manage the flexibility of the smart building
case(s)

1.4 Nafrative of Use/Case
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Narrative of use case

Short description

The business Use Case describes how the client/energy manager responds to market signals (price incentives or
DR requests) and adapts the behaviour of the smart building. He or she may:

— optimize the energy bill through anticipation of a dynamic peak period send by the electricity supplier through
the grid,

— define the load management strategy and adapt it depending on a DR request — if the client/energy manager has
ubscribed a contract with a flexibility operator,

[

bt-out of a planned or occurring automatic response after receiving a notification or during the execution.oflan
Litomatic response that results from a price incentive or a DR request. In that case, the smart building.will rjot
bply a strategy that takes into account price incentives or DR requests or will apply a new strategy(that
atches the client/energy manager’s instructions.

30 ®O0

Complete description

Clienjs/energy manager of a smart building may contribute to reduce peak electricity consumption by responding to
market signals. The flexibility of ecosystems can be controlled in different ways:

— plice incentives period corresponding to changes in electricity prices issued at the initiative of the electricity
shipplier to help anticipate, stop, reduce or postpone certain uses of ecosystemsy

— flpxibility requests.

The dlient/energy manager may decide to opt out of price incentives and demands of flexibility (according to the
contrict condition), if desired.

The dlient/energy manager opts-out of a planned or occurring automatic.response after receiving a notification or
during the execution of an automatic response:

— eftirely or to a given level, i.e. either not to take into accountiprice incentives or to apply an instruction that fhe
ient/energy manager wants;

(]

|
o

er different scopes: the whole smart building, one or several areas, one or several uses, one or several
efjuipment.

Pricelincentives, client/energy management customizations and possible opt-outs are taken into account so as tp
defing the load management strategies.

Funcfions:

. Before a peak and depending on the price levels of the next day: anticipate if need be
e During a peak: shut off or automatically reduce loads within the smart building

e  After a peak: switch back on [6ads if need be

e  After a change in supplier index: choose and execute a load management strategy

. Before a DR request if @ notification is sent: anticipate if need be and if possible

. Wpon receipt of the\DR request: define and carry out a load management strategy

e At the end ofthe.DR request period: define and carry out a load management strategy by switching back on
Ipads if need\be

. Opt-out
Princ|ples

See related SUCT

1.5 Key performance indicators

Key performance indicators

ID Name Calculation Scope Objective

1.6 Use case conditions
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Use case conditions

Assumption

. See related system Use Cases

Prerequisite

e The client has subscribed an electricity plan from the electricity supplier

e The client/energy manager may have subscribed a contract to make flexibilities available to a flexibility
operator

e | The client’s smart building is up and running

e | The smart meter receives timed actions to be executed in order to announce a dynamic peak period
(which means that beforehand, the electricity supplier has requested to activate a dynamic peak’ period
for this client)

e | The client/energy manager owns a least one Ul

. If needed the smart building is configured to feedback data enabling to validate the activation of
flexibilities (for example, the smart meter is configured in "load curve" mode)

e | DR requests are received through the SGCP

1.7 Fuftther information to the use case for classification / mapping

Classification information

Rdlation to other use cases

SUC-Manage the flexibility of the smart building on electricity demand and generation from price
ingentives

SUC-Manage the flexibility of the smart building on electricity demand and generation from DR requests

SUC-Manage opt-outs of automatic responses (only*price signals and DR requests, emergency excluded)
ingluding manual actions

BYC-Adapt the smart building behaviour to the energy manager/client’s preferences

Lejvel of depth

SHort version

Prjoritization

Ggneric, regional or national relation

Géneric

thure of theise case

BLIsiness Use.Case

Fthher keywords for classification

snjart,building, load management strategy, price incentive, DR request, opt-out

1.8 General remarks

General remarks

2 Diagrams of use case
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Diagram(s) of use case

Use Case Overview diagram

Use Case: Manage the flexibility on electricity demand and generafion within a smart Building from market signals -overview /

==Busdn
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Bu g is up and
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Domain Overview diagram

Package: Manage the flexibility on electricit... /

«Domains
Smart Home / Commercial / Industrial /
DR-Customer Energy Management

Manage the flexibility of the
Smart Building

1

BUC-SUC Relations diagram \E\O
..C)

Use Cgse: BUC-SUC Manage the ﬂexibiliw{on \ecytricily demand and generation within a smart Building from market signals
)
NS

T—u\.,

- I ~

! s
«Supports «Supporte «Supports

- .

anage opt-outs to automatic

Manage the flexibility of the Smart res pons es related to price

Building on electricity demand and

Manage the flexibility of the Smart

Building on electricity demand and

incentives or DR requests
generation from price incentives

generation from DR requests

3 Technical Details

3.1 Actors
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Actors

Grouping Group Description

Actor name Actor type Actor Description Further information
specific to this Use
Case

Client/customer (of Role A party connected to the grid that
electricity supplier) contracts for the ability to
consume electricity at a metering
point. The client may also be
producer of electricity and may
contract with the electricity feed in
operator to feed electricity in the
grid

Engergy manager Role A party in charge of the energy
management of the smart building

E

dctricity supplier Role Entity whose activity is the
wholesale purchase of electricity.
and the subsequent direct resale
to client through a contract. The
supplier may also deliver efiergy-
related services such as providing
flexibility through elgctricity price
modulation (i.e. time-of-use,
critical peak pric€s) or which can
have value on_energy markets
and/or for detwork operations.

Meftering system operator Role A party responsible for:

- opgratiohs of the metering system,
includinig communication with the
metering points;

~meter reading and quality control of
the reading — taking the role of
Metered Data Collector defined by
ENTSO-E, EFET, and eblX in their
role model.

May also be referred to as AMI
system operator.

F

gxibility operator Role Entity which links through
contractual agreements (flexibility
requests, notices, etc.) the role
customer and its possibility to
provide flexibilities to the roles
market and grid; generic role that
could be taken by many
stakeholders. This entity can
activate all or part of the flexibility
resources during a period and
regarding a specific location or
geographical area.

Telecommunication Role Entity that offers
operator telecommunications services.

3.2 References

References

No. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step by step analysis of use case
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4.1 Overview of scenarios

Scenario conditions
No. Scenario Scenario Primary actor Triggering Pre-Condition Post-
name description event Condition
1
2

4.2 Stenarios

Scenario No.1- X
name:
Stgp | Event | Name of | Description | Service | Information | Information | Informatioh| | Requirements
Ngqg. process/ | of process/ producer receiver exchanged R-IDs
activity activity (actor) (actor) (IDs)
Scenario No.2- X
name:
St¢p | Event | Name of | Description | Service | Information | Information | Information | Requirements
Ngq. process/ | of process/ producer receiver exchanged R-IDs
activity activity (actor) (actor) (IDs)

5 Infornation exchanged

Information exchanged

Information Name of Description of information Requirements IDs
exchanged ID information exchanged

6 Regylirements (optional)

Requirements (optional)

Clategory ID Categories for Category description
requirements

Requirement Requirement description
1D
Category ID Categories for Category description

requirements

Requirement Requirement description
1D

7 Common terms and definitions
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Common terms and definitions

Term Definition

8 Custom information (optional)

Custom information (optional)

Key Value Refers to Sectian
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Table B.9 — Manage the flexibility in electricity demand and generation within a smart home
from emergency signals

UC62913-2-3-B045 Manage the flexibility in electricity demand and generation within a smart home from

emergency signals
1 Description of the use case

1.1 Name of use case

Use case identification

ID Area /Domain(s)/ Name of use case
Zone(s)
UC62913-2- | Area: Energy BUC- Manage the flexibility in electricity demand and generation withjn.a
3-B045 system smart home from emergency signals

Domain: Smart
home

1.2 Vefsion management

Version management

Vérsion No. Date Name of Changes Approvdl
author(s) status
0.1 EDF First draft (shoert-description, roles) WD Working
Document

1.3 Scppe and objectives of use case

Scopeé and objectives of use case

Scope The scope is restricted to the smart home

Objeg¢tive(s) The objective is to preserve the best electricity supply in emergency conditions.

Emergency signals can be sent in order to preserve the electricity grid or react to an
external event met on the electricity grid.

The objective is to maintain in an emergency situation the supply of electricity to the
maximum number of customers and to ensure the best supply to priority customers. This
action will be taken according to the regulatory framework.

The emergency signal can be:

— a cut off,

— a reduction of subscribed power.

This second case may involve evolutions of the regulatory framework.

Three functions:

o Before an emergency signal if a notification is sent a few minutes before: anticipate if
need be and if possible.

e Upon receipt of the emergency signal: define and carry out a load management
strategy.

e At the end of the emergency signal: define and carry out a load management strategy
by switching back on loads if need be.

Resident customizations are taken into account so as to define the load management
strategies in order to prioritize electricity usages regarding the resident preferences in
emergency situation.

Related business Manage the flexibility of the smart home
case(s)
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1.4 Narrative of Use Case

Narrative of use case

Short description

The load management strategy of the smart home is defined and adapted regarding emergency signals. The
resident is informed if necessary.

Caomplete description
Principles:
Sge related SUC

Cdmmon scenario:

Thie grid operator identifies an emergency situation on the grid then sends an emergency signal to the smart
home as a last possibility before a cut off.

Thie smart home receives an emergency notification or an emergency signal via the external smart metering
gafeway.

When an emergency notification is sent, the smart home can define a load management strategy, inform the
resident if necessary and execute new instructions if any.

Thie resident cannot opt out of emergency signals responses.

Rgsident customizations are taken into account so as to define the load management strategies in order to
prioritize the usage regarding the resident preferences in emergency ‘situation.

1.5 HKey performance indicators

Key performance indicators

ID Name Calculation Scope Objective

1.6 Use case conditions

Use case conditions

Aspumption

e |[See related'system Use Cases

Prerequisite

e |The client has subscribed an electricity plan from the electricity supplier.

L4 The chientssmart ome 15 up ana I'U[Hli[lg

e The resident owns at least one Ul

1.7 Further information to the use case for classification / mapping
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Classification information

Relation to other use cases

SUC-Manage the flexibility in electricity demand and generation within a smart home from emergency signals

Level of depth

Short version

Prioritization

Ggneric, regional or national relation

Géneric

thure of the use case

BLIsiness Use Case

Fthher keywords for classification

snjart grid connection point, smart home, emergency signal

1.8 Geheral remarks

General remarks

2 Diagfams of use case
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Diagram(s) of use case

Use Case overview

Use Case: Manage flexibility on electricity demand and generation within the Smart Home from emergency signals /

==Business=> )\

Client/Customer (of Electricity
Supplier)

<=Budness=>
=] ge e Grid O perator

=< |geEE

=The client has

subscribed an o i
electricity plan Manage flexibility on electrig

e demand and generation withir

Electricity SmartHome_irom emergen, >
Supplier. signals
==Business>
Telecommunications Operafor
“=ges=
*The
client's
smart Home
isup and
running resident
owns at
least one Ul
==<Budness>
Resident (Smart Home)
==Business==

Metering Sydem Operator

Ddmain Overview
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Package: Manage flexibility on electricity ... /

«Domain»
Smart Home / Commercial / Industrial /
DR-Customer Energy Management

Manage the flexibility of tt
smart home

Manage flexibility on electrigi
demand and generation withj

BUC-S|UC Relation Diagram

Use Case\BUC-SUC Manage flexibility on electr... /

Manage flexibility on electricity dema
generation within the Smart Home
emergency signals
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3 Technical details

3.1 Actors

Actors

Grouping Group Description

Actor name Actor type Actor Description Further information
specific to this Use

Cas6

Grid operator Role Entity responsible for the
planning, operation, maintenance,
and the development in given
areas of the electricity network
(LV, MV, and potentially HV), the
quality of electricity supply (power
delivery, voltage, etc.) and for
customer access to ESR market
through his or her system under
regulated conditions by managing
constraints, emergency situations
and faults in a cost-efficient‘way,
using operational planning-&
scheduling and forecasting tools.

For the distribution hetwork this
entity is equivalent\to distribution
network operators/(DNO) or
distribution system operators
(DSO).

In some\countries, the distribution
gridioperator may also manage
the metering system (e.g.
France).

Telecommunication Role Entity that offers
opgrator telecommunications services.

Repident Role Smart home end-user who can be
a consumer resident, a producer
resident or both. Certain
consumers may also have their
own production and/or storage
capacity. It may be "passive" in
the sense that it determines its
consumption entirely with respect
to its own needs, or "active" in the
sense that it can interact with
other players to determine or alter
its consumption.

Clignt of the\etectricity Role
supplien

3.2 References

References

No. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step by step analysis of use case

4.1 Overview of scenarios
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Scenario conditions
No. Scenario Scenario Primary actor Triggering Pre-Condition Post-
name description event Condition
1
2

4.2 Srpnarinc

écenario No.1- X
name:
St¢p | Event | Name of | Description | Service | Information | Information | Information |~-Requirements
Ngq. process/ | of process/ producer receiver exchanged R-IDs
activity activity (actor) (actor) (IDs)
Scenario No.2- X
name:
St¢p | Event | Name of | Description | Service | Information | Information | Information | Requirements
Ng. process/ | of process/ producer receéiver exchanged R-IDg
activity activity (actor) (actor) (IDs)

5 Infornation exchanged

Information exchanged

Information Name of Description of information Requirements IDs
exchanged ID information exchanged

6 Reqyirements (optional)

Requirements (optional)

Clategory ID Categories for Category description
requirements

Requirement Requirement description
1D
Category ID Categories for Category description

requirements

Requirement Requirement description
1D
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7 Common terms and definitions

emergency signals

Common terms and definitions

Term

Definition

8 Custpm information (optional)

Custom information (optional)

Key

Value Refers to Sectipn

B.2.2 System Use Cases

See Table B.10 to Table B.23.

Table B.10 — Manage the flexibility of the¢smart home on electricity demand

and generation from price incentives

IEC62913-2-3-S043 Manage the flexibility of the smart home on electricity demand and generation from price

1 Desdription of the use case

1.1 Nafne of use case

incentives

Use case identification

ID Area
/Domain(s)/
Zone(s)

Name of use case

IEC62913- | Area: Energy.
2-B-S043 system

Domain:"Smart
heme

SUC-Manage the flexibility of the smart home on electricity demand and
generation from price incentives

1.2 Vegsionimanagement
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Version management

Version Date Name of Changes Approval
No. author(s) status

1.3 Scope and objectives of use case

Scope and objectives of use case
Scope Automatic response of the smart home from price incentives.
Virtual dry contacts and short messages are out of the scope of this Use Case.
Jbjective(s) — Control the flexibility of ecosystems:

. Before a peak and depending on the price levels of the next day: ‘anticipate if neeq
be.

e During a peak: shut off or automatically reduce loads within'the customer’s smart
home.

e  After a peak: switch back on loads if need be.

e After a change in supplier index: choose ands/execute a load management
strategy.

Related
business
case(s)

1.4 Nafrative of Use Case
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Narrative of use case

Short description

The system Use Case describes how the customer energy management system optimizes the energy bill
through anticipation of a dynamic peak period and how the resident/client is informed.

Complete description

Functions:

e Before a peak and depending on the price levels of the next day: anticipate if need be

e | During a peak: shut off or automatically reduce loads within the client’s smart home
o | After a peak: switch back on loads if need be
e | After a change in supplier index: choose and execute a load management strategy

Principles

P2. A price incentive relates to dynamic peak periods, fixed peaks and other supplier index changes
(e.g. going from "low rate hours" index to "high rate hours" index within a "high rate hours/low rate hours"
subscription plan).

P3. This use case assumes that the CEM establishes a load management strategy-and“sends it to the DEM
function(s) in order to be executed.

e This applies to a customer energy management system (CEMS) and to-the indirectly connected
appliances (ICA) that it controls

e This applies to a directly connected appliance (DCA), that is to say’a smart appliance directly
connected to a smart meter radio transmitter

P4. This use case considers the two following cases:

e case where the appliances can send information,

e case where the appliances cannot send information.

SHort story:

At|4 p.m., The smart installation receives a price incentive via the external smart metering gateway.

At|8 p.m., the "dynamic peak period notification™ timed action activates: a field of the RCI (remote customer
information) is then modified.

Thiis price incentive can be a dynamic peak period notification, a notification regarding price levels for the
neit day, a dynamic peak period start, a dynamic peak period stop, a change in supplier index or a change in
the position of the physical dry contact.

Thie resident/client’s customer ‘energy management system (via its CEM function) reads the RCI (remote
cuptomer information) and wnderstands that the kWh price will be higher from 6 p.m. to 8 p.m. on the
foljowing day.

In forder to optimize the elient’s energy bill, the customer energy management system decides to anticipate
this dynamic peakqperiod.

Tol do so, on the.next day, a few hours before the peak, the customer energy management system queries a
sef of connected electric heaters in order to know their current status (local opt-out). Being informed that they
rup on low_power, it modifies their instructions in order to implement an anticipation strategy from 5 p.m. to

6 p.m.

Bdfore implementing an anticipation strategy, the client is notified of the applied anticipation strategy via the
3 ~H 1 LM £ r'H AW S 1 '+ 1l k. +ho IH H LN L o4 Hak.
erl 'Hy IIICIIICIBUI =l UIQ'JIay \\JLIVI IUII\:I.I\JII’ vutl arouv U'.IUUIICIIIy Lly C appiialnivTo vid d L UTat owituiic o Uit

each of them.

Resident/client customizations and possible opt-outs are taken into account so as to define or adapt the load
management strategy.

1.5 Key performance indicators
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Key performance indicators

ID Name Calculation Scope Objective

1.6 Use case conditions
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Use case conditions

Assumption

e There are 3 SDPPDs (standard dynamic peak period day), each of them being the description of a series
of indexes over a finite duration.

e The way the dynamic peak period message is sent is based on metering information known to date. A dynamic peak
period broadcast message can generate up to three timed actions for the meter. An example of a common scenario

Action A: "DPP1* notification on day MM/07/YY at 8 p.m."
Action B: "Dynamic peak period DPP1 start on day MM/08/YY at 6 p.m."
Action C: "Dynamic peak period DPP1 stop on day MM/08/YY at 8 p.m."
2. Activation of action A, on day MM/07/YY at 8 p.m.
3. Activation of action B, on day MM/08/YY at 6 p.m.
4. Activation of action C, on day MM/08/YY at 8 p.m.

e | A dynamic peak period can include one or many price periods, therefore possibly)index changes.

e | It is assumed in this use case that neither the customer energy managemént system (CEMS), nor the
directly connected appliances (DCA) necessarily have the capability to,get the price schedule. This is a
possible but not compulsory option.

e | The fields of the standard RCI (remote customer Information) allow to detect DPP notifications, DPP
starts and DPP stops.

e | The resident/client is informed locally and/or away from hoing Vvia any medium (dedicated display,
appliance display, LED, SMS, etc.)

e | It is assumed that neither the customer energy management system, nor the directly connected
appliances necessarily have the capability to establish an anticipation strategy after receiving a DPP
notification.

o | If the Ul is connected to the WAN, the data are exchanged between the smart home and the Ul through
an energy management gateway. The U] méntioned in the sequence diagrams is a local Ul within the
smart home.

Pr

requisite

e | The client has subscribed an elgctricity plan from the electricity supplier.

e | The resident/client’'s smart home is up and running.

e | The smart meter receives timed actions to be executed in order to announce a dynamic peak period
(which means that beforehand, the electricity supplier has requested to activate a dynamic peak period
for this client).

1.7 Fufther inforfmation to the use case for classification / mapping

Classification information

quation to other use cases

BUC-Manage the flexibility on electricity demand and generation within a smart home from market signals

Level of depth

Short version

Prioritization

Generic, regional or national relation

Generic

Nature of the use case

System Use Case

Further keywords for classification

smart home, load management strategy, price incentives
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1.8 General remarks

General remarks

2 Diagrams of use case
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Diagram(s) of use case

Use Case: Manage the flexibility on electricity demand and generation from prices incentives /

The The smart meter receiv es timed actions to be The client

client/resident's executed in order to announce a dynamic has

Smart Home peak period (which means that beforehand, subscribed

iz up and the Electricity Supplier has requested to an

running acfivate a dynamic peak period for this electricity
client). plan from

—

E lectricity

Supplier.

Manage the flexibility of SH ecosystems
regarding price incentives and resident opt-
outs

There are 3 SDPPDs (Standand Dynami
Peak Period Day}), each of them being the
description of a series ofindexes overa
finite duration

Mana ge the f==."nlity of the Smart Home on
The way the dynamic peak period message electricity Z<mand and generation from prices

is sent is based on metering information - incentives
known to date. A dynamic peak period

broadcast message can generate up to 3

timed actions for the meter

A dynamic peak periodcan include one or
many price periods, therefore possibly
index changes

It is assumed in this use case that neither
the Customer energy management system
{CE M5}, nor the directly connected
appliances (DCA) necessarily have a the
capability fo get the price schedule. This iz
a possible but not compul sory option.

The fields of the standard RCI* allow fo
detect DPP nofifications, DPP starts and
DPP stops

The ClientResident is informes locally
and/or away from home via any mediurm
(dedicated display, appliance display, LED,
SMS, efc.)

B I

It is assumed that neither the Customer

energy managameiit system, nor the directly U s
connected ajipliances necessarily hav e the

capabilit, #: =stablish an anticipation wSysems
sirater r receiving a DPP notification. Intemal Smart Meter

— Gateway w3ystems
lehe Ulis connected to the WAN, the data «Sygema DEM

ar- exchanged between the Smart Home UserInterface «Sysems
CEM

RCI: remote customer information
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Activity: Manage the Nexibility of the Smart Home on icity demand and ge foom prices incenti J

Activitylritial

Sand Price incentives by phywcel dry conted o RCI?
Vis Pryscel dry contad

v Via RCI

DEM or CEM ?

Jomean:

DPP notification v Other PI

Opt-out for this DPP mode
s activated 7

Opt-out for this OPP
s 2 activated 7

Activi F el

3 Techpical details
3.1 Acfors
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Grouping Group Description
Actor name Actor type Actor Description Further information
specific to this Use
Case

Function adapting the operations of a given
DEM Quetam electrical device depending on the incoming OE M

7 orders, resident customization and potential opi-
outs that may be manually done locally.

Internal
smfart Communications functions between the smart Internal smart
. System . h
metering metering and the smart home. metering gateway
gafleway

Function enabling the definition of coordinated
energy management strategies of one or several
related DEM depending on metering data, price
incentives, flexibility requests, additional
information coming from other channels such as
CEM System the Internet, resident/client customization and CEM
potential resident/client opt-outs.

This function includes a processing abhility,notably
in order to take resident/client custotnization and
electricity data enhancement into account.

User interface (Ul) can be connected to the smart
home (HAN) or to the WAN¢ If the Ul is connected
System to the WAN, the data arerexchanged between the User interface
smart home and the Ul through an energy
management gateway.

Uspr
intgrface

3.2 References

References

Na. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step|by step analysis of use case

4.1 Ovprview of seeharios
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Scenario conditions

Scenario Primary | Triggering Pre- Post-

No. Scenario name T o o
description actor event condition | condition

A CEM reacts to a change in the position of
the physical dry contact

A DEM reacts to a change in the position of
the physical dry contact

Thie CEM analyses the received price
indentive

Thie CEM reacts to a DPP start or a DPP stop
4 |or|change in supplier index and the opt-out for
thils DPP mode is activated

5 |orlchange in supplier index and the opt-out for

ThE CEM reacts to a DPP start or a DPP stop
this DPP mode is disabled

Thie CEM reacts to a dynamic peak period
6 |nofification and the opt-out for this DPP mode
is pctivated

Thie CEM reacts to a dynamic peak period
7 |nolification and the opt-out for this DPP mode
is fisabled

4.2 Stenarios

4.2.1 A CEM reacts to a change in the position of the physical dry contact
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Activity: A CEM reacts to a change in the position of the physical dry contact /

«3ydems

Intemal Smart Meter KSEEE’P ? «Sydems
Gateway T User Interface
== 5e==
=== == g
AdtivitySet ActivitySet AdivitySet

Activitylnitial

A divity=
Receivea

binarysiaﬁ‘so

whctivitys

Receivea
|| binary steas—

Send a
bi nary daty
via phyd cal
dry contadt

T

ahctivitye
Define
strateqy

| nformation
capahility ?

MNO

afdivity = aAdivitys

Receive

o]

A divitys
Display

o

AdivityFinal
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Use Case: Scenariol_overview /
«Sydemn
CEM
<<USes=>
«Scenaron
A CEM reacts to a change in the
posifion of the physical dry
contact <<useEs
«Sydem»
(e e Internal Smart Meter
Gateway
<<uEe=
aSydem»
User Interface
Scenafio step by step analysis
Scenario
S“;’;’:E:o A CEM reacts to a change in the position of the physical dry contact
Step Name of [Description.of ; Information Inform_atlon Information Requirement,
Event| process/ processl Service| producer receiver exchanged
No e g R-IDs
activity activity (actor) (actor) (IDs)
R . Internal smart [Internal smart
eceive a : h
1.1 ) metering metering
binary status
gateway gateway
Send a binar Internal smart
1.2 y metering CEM
status
gateway
13 Recelve a CEM
binary status
Daofin a
1.4 AN CEM
strategy
15 parry oyt the CEM
instructions
1.6 $end . CEM User interface
information
Receive .
1.7 . . User interface
information
1.8 Display User interface

4.2.2 A DEM reacts to a change in the position of the physical dry contact
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Use Case: Scenariol_overview /

« System» «System»
DEM \ Internal Smart

«System»
User Interface

Scenatio step by step analysis
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incentives
Scenario
S‘:::::o A DEM reacts to a change in the position of the physical dry contact
Step Name of |Description of ; Information Inform_atlon Information Requirement,
Event| process/ process/ Service| producer receiver exchanged
No A A R-IDs
activity activity (actor) (actor) (IDs)
R . Internal smart
eceive a h
2.1 . metering
pITidary stdtus
gateway
Send a binar Internal smart
2.2 y metering DEM
status
gateway
3 Recelve a DEM
binary status
24 Define a DEM
strategy
> 5 Qarry oyt the DEM
instructions
2.6 Send . DEM User interface
information
2.7 .Recelve. User interface
information
2.8 Display User interface

4.2.3 Tlhe CEM analyses the received price incentive
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Activity: The CEM reacts to a DPP startor a DPP stop or change in supplier index and the Opt-out for this DPP mode is activated /

«Systems & Systems «Systema
CEM DEM User Interface
J <SusesE
I A b i i
ActivitySet ActivitySet ActivitySet

. Adivitylnitial

Send
insructions

ahdivitys

Receive instructions
b

ahctivitye
Send

instructions,if,

MNecesity o inform *

ahclivitys
Receive information
L)

awhctivitys

== DEM s
informatifs Send infompation iAfarmiation
capability 7
whdivitys —
o~ Displa
MO [YES]
whdivitys |_ «Ac:i»_'iryn
[N} Send information Receive
oD e informatiof™—="
prrnation
wAdivitys whchivitys
Carry out the instruction 1] Di
splay
ifany L
DPP stop
rpe of DP9

DPF start or
index change

™y

TRty
Tripger the stop of the é
"Opt-gut for this DPP™ »
mode

ActivityFinal
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Scena

Use Case: Scenariol_overview /

«System& A Systemy

BEH ternal Smart
Meter Gateway

<<y >
use c<yses>

<<yse>>

« System»
CEM

io step by step analysis
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Scenario
Sl The CEM analyses the received price incentive
name
Step Name of process/ Description ; Information Inform_atlon Information Requirement,
Event L of process/ [Service| producer receiver | exchanged
No activity s R-IDs
activity (actor) (actor) (IDs)
Receive DPP Internal
notification or "DPP b
3.1 start" or "DPP stop" or e
N - metering
supplier index atewa
change" 9 y
Internal
3.9 Activate DPP smart
) notification metering
gateway
Internal
3.3 Send DPP notification smart CEM
metering
gateway
3.4 Receive a DPP CEM
notification
35 Analysp the price CEM
incentive
Learn the price
schedule to adapt the
3.6 preset energy CEM
management
strategies
3.7 Send status query CEM DEM
3.8 Receive a status query DEM
3.9 Send a status DEM CEM
3.10 Receive a status CEM
4.2.4 Tlhe CEM reacts to a DRPR\start or a DPP stop or change in supplier index and the opt-out for this DPP modgq
is actiated
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Activity: The CEM reacts to a DPP startor a DPP stop or change in supplier index and the Opt-out for this DPP mode is activated /

aSystems wSystems wSystEme
CEM DEM User Interface
J EUseRE
e — e
ActivitySet ActivitySet

ActivitySet

. Adivitylnitial

ahctivitys

Apply the opt-out
strategy

Send
instructions

ahotivitys
Send

instructions,if-

MNecesity to inform

eAdivitys

Receive instructions
L

alctivitys

ahctivitys

Sand DEMBPE: T Recsive nfnmczl-nc::
informafitii ™) Send infomstion Ihfrmation
capability *
whdivityn o,
_ Displa
[NO [VES]

ahdivitys
Send information
Lo )

alchivitye
Receive
informatiof=—=

[NCY

whdivitye
Carry out the instruction
ifany

alctivitye
Display

DPP stop
Tvp:—lnf DFF A
\\/DPF' start or
index change
|
abctivitys

Trigger the siop ofthe
"Opt-cut for this DPP" »

mode

AdtivityFinal
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Use Case: Scenariol_overview /

«Sydems

/User Interface

=< geEE

index and the Opt-out for this DPP
mode is activated - -~ «Systems

CEM

z3cenarios
The CEM reacts to a DPP startor
a DPP stop orch in li
J <<yses>

=<lger=

xSy dems
DEM

Scenatio step by step analysis
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Scenario [The CEM reacts to a DPP start or a DPP stop or change in supplier index and the opt-out for this DPP
name [mode is activated
Step Name of process/ Description ; Information Inform_atlon Information Requirement,
Event L of process/ [Service| producer receiver | exchanged
No activity s R-IDs
activity (actor) (actor) (IDs)
41 Apply the opt-out CEM
Istrategy
40 Send instructions if CEM DEM
any
4.3 Receive instructions DEM
4.4 Send information DEM yser
interface
4.5 Receive information pser
interface
. User
4.6 Display interface
4.7 Send information CEM yser
interface
4.8 Receive information pser
interface
. User
4.9 Display intecface
4.10 Carry out the DEM
instruction if any
Trigger the stop of the
4.11 "Opt-out for this DPP" CEM
mode
4.2.5 Tlhe CEM reacts to a DPP start'era DPP stop or change in supplier index and the opt-out for this DPP modg
is disabled
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Activity: The CEM reacts to a DPP start or a DPP stop or change in supplier index and the Cpt-out for this DPP mode i... /

a System s aSysEms a System s
CEM DEM User Interface
TEUEFF = | o=
AdivitgSet ActivitySat AcfivitySet

Activitylnitial

a At vitys
Adapt the 5trategg

pstrections to
ke drategy

]
=1

ot
o

aActivitys
Receiv e instructions
L)

aActi vitys
Send
instructidms—"

Neooesity to inform 7

YES

aACtivtys A u.f-.cti'..'iry:
Send infermation oA " N e Recei e
i ! 2= infm s ' informaticn
inforination DEM ".-:l::rlr formatjdn
capability ¥
i aActivitys
NQ) !
[N2] Display

["EE]

aActivitys

Receive
Send infpfmation { inform atich

has inforation
c=pa bility

4 a At vitys w (- u.f'\..cti\.il‘}b
Carry out the J |'7 Display

| instruction if Sy

aActivitys
Send informa e~

®
AcfivityFinal
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Use Case: Scenariol_ov erview /

Systemn
/ CEM

LLlsa

«Scenarios
The CEM reacts to a DPP startor
a DPP stop or change in supplier
index and the Opt-out for this
DPP mode is disabled &=

<<LUse>> A

aSygemn aSystems
User Interface DEM

Scenatio step by step analysis
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Scenario
Scenario [The CEM reacts to a DPP start or a DPP stop or change in supplier index and the opt-out for this DPP
name |mode is disabled
Step Name of process/ Description ; Information Inforrn_atlon Information Requirement,
Event L of process/|Service| producer receiver | exchanged
No activity . R-IDs
activity (actor) (actor) (IDs)
5.1 Adapt the strategy CEM
52 Sand inctrictionec CEM DEM
5.3 Send information CEM _User
interface
5.4 Receive instructions DEM
5.5 Receive information _User
interface

. User
56 Display interface
5.7 Send information DEM _User

interface
5.8 Receive information _User
interface

. User
59 Display interface
5.10 Carry out the instruction DEM
4.2.6 Tlhhe CEM reacts to a dynamic peak period notification and the opt-out for this DPP mode is activated
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Activity: A ctivities Flowchart - The CEM reacts toa Dynamic Peak Period notific ation and the Opt-out for this DPF mo... /

a«SysEms QSE‘-"EEMW? aSystems
CEM User Inte face
ST E: S <Ll LT S
A ctviGet ActiunSat AcfunEst
Activitdnitiz]

Anticipation
capability ?

O YES

a Acti vitys
A pply the opt-out
stmte g

L[

Send
instruftions

aActivins
A chivitys Receive —_—
Sen instrucdions

instructions,

MNecessty o inform 7

ah Chivitys
Receive
informatiof—==

I DEMbas

information

capability 7 M

imna ion

aActivitgs

. Activitys
MO1 g nd informat -
fion, [

Receive

informaticir

o

infgrmpstion

cAdtivitys '| <Activitys

b Chical
arTyomine SR
II C>—C>||

instruction if Any.

ActivityFinal
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Use Case: Scenariol_overview /

«Sysems
CEM

<< g

<<Use>> ¢ Sysems

«Scenarios DEM

The CEM reacts to a Dynamic Peak
Period notification and the Opt-out for
this DPP mode is activ ated

<<l S8

aSygemsy
User Interface

Scenatio step by step analysis
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incentives
Scenario
Scenario . . e ) . )
name The CEM reacts to a dynamic peak period notification and the opt-out for this DPP mode is activated
Step Name of process/ Description ; Information Inform_atlon Information Requirement,
Event L of process/ |Service| producer receiver | exchanged
No activity . R-IDs
activity (actor) (actor) (IDs)
6.1 Apply the opt-out CEM
Istrategy
6.2 Send instructions CEM DEM
6.3 Receive instructions DEM
6.4 Send information CEM _User
interface
6.5 Receive information yser
interface

. User
6.6 Display interface
6.7 Send information DEM User

interface
6.8 Receive information yser
interface

. User
6.9 Display interface
6.10 Carry out the BEM

instruction if any

4.2.7 Tlhe CEM reacts to a dynamic peak period, netification and the opt-out for this DPP mode is disabled
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Activity: Scenariol_flowchart /

wSysem
CEM

el

aSystems
DEM

<dusp>>

xSystems
User Interface
|{{u55}}

ActiviteTed

P
T et

Activitylnitial

whctivitys
Define a strategy
depending on

customization aoad.-,

opt-cut if an

aActivitys
Send
instructidns™—

Necessity to
inform 7

YES

instructions

Bt
T

ahctivitys
Receive
instructians
]

end

awhchivityw

awhctivitys
Send

informatit -

end
information

DEM has
informaticn
capability 7

[YES]

ahctivitys

Receive
information
e

abctivitys
Display o

aAcivitys

Send
informatirr™ | Send

[MC)

Receive
lt informatich——"

informat
whctivitys
Carry out

ahcivitys
Display

instructions if
any

ActivityFinal

L
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Use Case: Scenariol_overview /

«System

e
L=4=

«Sydems»
User Interface

SUse=>=
=<yse=>

«Scenano»

The CEM reacts to a Dynamic
Peak Period notification and the
Opt-out for this DPP mode is
disabled

L= D]

<<UPER

«Sysem»
CEM

Scenatio step by step analysis
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Scenario
Scenario . . I . L
name The CEM reacts to a dynamic peak period notification and the opt-out for this DPP mode is disabled
Step Name of process/ Description ; Information Inform_atlon Information Requirement,
Event L of process/ |Service| producer receiver exchanged
No activity - R-IDs
activity (actor) (actor) (IDs)
Define a strategy
depending on
7.1 o CEM
customization and
opt-out if any
7.2 Send instructions CEM DEM
7.3 Receive DEM
instructions
7.4 Send information CEM User interface
7.5 _Recelve_ User interface
information
7.6 Display User interface
7.7 Send information DEM User interface
7.8 .Receive. User interface
information
7.9 Display User interface
7.10 Carry out DEM
instructions if any
5 Inforpnation exchanged
Ihformation exchanged
Information Name of Description of information Requirements IDs
exchanged ID information exchanged
6 Reqyirements (optional)
Requirements (optional)
Clategory\ID Categories for Category description
requirements

Requirement Requirement description
ID
Category ID Categories for Category description

requirements

Requirement Requirement description
1D
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7 Common terms and definitions

Common terms and definitions

Term Definition

8 Custpm information (optional)

Custom information (optional)

Key Value Refers to Section
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IEC62913-2-3-S041 Manage the flexibility of the smart home on electricity demand and generation from DR

requests
1 Description of the use case

1.1 Name of use case

Use case identification

ID Area Name of use case
/Domain(s)/
Zone(s)
EC62913- | Area: Energy SUC-Manage the flexibility on electricity demand and generation frem"DR
P-3-S041 system requests
Domain: Smart
home

1.2 \Jersion management

Version management
Version Date Name of Changes Approval
No. author(s) status
1.3 Jcope and objectives of use case
Scope and objectives of use case
$cope Automatic response of the smart iome from DR requests.
Objective(s) — Give the possibility to the, resident to opt out of tariff incentives and demands of

flexibility, if desired forreasons of comfort:
. Before a DR fequest if a notification is sent: anticipate if need be and if possible
. Upon receipt of the DR request: define and carry out a load management stratedy.

e At thelend of the DR request period: define and carry out a load management
strategy by switching back on loads if need be.

Related
business
¢ase(s)

1.4 Narrative of Use Case
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Narrative of use case

Short description

The system Use Case describes how the CEM/DEM defines the load management strategy and adapts it
depending on a DR request. The resident is informed if necessary.

Complete description

Principles

P1. This use case considers that DR requests apply on a period.

2. This use case considers DR requests intended for:

. a reduction or termination of loads or electricity generation

. a rise in loads or electricity production

e a modulation (power...)

3. A DR request can be:

. a flexibility request indicating the start of a period and a duration

o a first flexibility request message indicating the start of a period and thénya second one indicating
the end of the period

A notification can be sent to announce a future flexibility request. This netification is considered as a
flexibility request message as well.

4. This use case assumes that the CEM establishes a load management strategy and sends it to the DEM
function(s) in order to be executed.

e This applies to a customer energy management system (CEMS) and to the indirectly connected
appliances (ICA) that it controls.

e This applies to a directly connected appliance (DCA), that is to say a smart appliance directly
connected to a smart meter radio transmittef;

5. This use case considers the two following cases:

e case where the appliances can send.information,

e case where the appliances cannot’send information.
6. The resident can opt out of a flexibility request.

7. Depending on its capability, the-€EM function of the CEMS and DCA arbitrate between flexibility requeg
and price incentives.

Common scenario

The smart home receives.a flexibility request notification or a flexibility request via the EMG or via the
¢xternal smart metering) gateway.

hen a flexibility request notification is sent, the smart home can define a load management strategy, infor
the residents if\snecessary and execute new instructions if any.

hen a fleXibility request is sent, the smart home can adapt the load management strategy, inform the
sidenis‘if-necessary and execute new instructions if any.

riceincentives, resident customizations and possible opt-outs are taken into account so as to define or
dapithe load management strategy.

3

1.5

Key performance indicators

Key performance indicators

ID Name Calculation Scope Objective

1.6

Use case conditions
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Use case conditions

Assumption

e Flexibility requests are received via the smart grid connection point, that is to say the external SMG or
the EMG.

e Standard RCI (remote customer information) fields enable to detect flexibility requests (flexibility requests
messages received via the external SMG).

e A DR request notification can match a flexibility request message.

4 The resident is informed locally and/or away from home via any medium (dedicated display, appliance
display, LED, SMS, etc.).

4 The anticipation capability is an option.

4 The client of electricity supplier is also a client of a flexibility operator.

4 If the Ul is connected to the WAN, the data are exchanged between the smart home and-the Ul through
an energy management gateway. The Ul mentioned in the sequence diagrams is a local Ul within the
smart home.

Hrerequisite

4 The client has subscribed an electricity contract from the electricity supplier,

4 The client has subscribed a contract to make flexibilities available to a fleXibility operator.

4 The client’s smart home is up and running.

4 The smart home is configured to feedback data enabling to validate the activation of flexibilities (for
example, the smart meter is configured in "load curve" mode).

1.7 Hurther information to the use case for classification / mapping

Classification information

Relation to other use cases

d&UC-Manage the flexibility on electricity demand and generation within a smart home from market signals
lLevel of depth

hort version

Prioritization

Generic, regional or national relation

beneric

Nature of the use case

bystem Use Case

Further keywords for classification

gmart homeg{load management strategy, DR request

1.8 Generalremarks

General remarks

2 Diagrams of use case
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Diagram(s) of use case

U se Case: Manage the flexibility on electricity demand and g tion from DR request /

The client has subscribed an electricity «System » «Sydems

contract from the Electricity Supplier Internal Smart Meter User Interface
Gateway «Sygdemn
<<uses E nergy Manage
P

The client has subscribed a contract i
1o ma ke flexibilities av ailable to a FRUSEEES s iSydEma Q
flexibility operator CEM \

-

The client's SmartHome is upand (b .
running SmartHome on electricily e 4
emand and generation from, i . 51/

The Smart Home is configured to

feedbac k data enabling to validate the Givethe

activation of flexibilities (for example, possiblity to the

the smart meter is configured in “load Resident to opt

curve” mode). y | out oftariff
incentives and
demands of
flexibil ity, if
desired for

conform

Flexibility Standard ADR
requests RCI fields request ici pa ti Electrici connected
are enable to g notification ty i Supplier is 1o the WAN,
received detect can match alsoa the data are
via the flexibility a fiexibility client of a
Smart Grid requests request Flexibility
connection (i exi bility message. Operator
point thatis requests
1o say the messages {d=riicated
external received aisplay,
SMG or the via the appliance
EMG. external display,
LED, SMS,

etc.)
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Activity: Manage the flexibility on electricity demand and generation from DR requests /

Activitylnitial

Received the DR request by 7

EMG
Send a DR request by Physical

Internal
o e
Dry Contact or RCI SMG
Fhysical Dry Contact RCI

CEM or DEM ?

DR request type 7
DR request Other DR request
CEM DEM notification
Opt-out for this DR Opt-cut for thiy DR request
request mode mode adivated, /?
Y activated 7
«Socenarios «Soenariow
The CEM reacts to a The DEM reacts to a
change in the position change in the
of the physical dry position of the YES
contact physical dry corder

this DR request

ActivityFinal

3 Teg¢hnical details

3.1 Actors
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Actors

Grouping

Group Description

Actor name

Actor type

Actor Description

Further information
specific to this Use
Case

Function adapting the operations of a given
electrical device depending on the incoming

OEM

System

orders, resident customization and potential
opt-outs that may be manually done locally.

DEM

Ihternal smart
nmetering
dateway

System

Communications functions between the smart
metering and the smart home.

Internal smart
metering gateway

System

Function enabling the definition of coordinated
energy management strategies of one or
several related DEM depending on metering
data, price incentives, flexibility requests,
additional information coming from other
channels such as the Internet, resident/client
customization and potential resident/cli€ht opt-
outs.

This function includes a processing.ability
notably in order to take resident/client
customization and electricity data
enhancement into account:

CEM

Hnergy
management
dateway

System

Communication fungtions between the WAN
and the HAN.

Energy management
gateway

User interface

System

User interface (U1) can be connected to the
smart home\(HAN) or to the WAN. If the Ul is
connectedito the WAN, the data are
exchanged between the smart home and the
Ul through an energy management gateway.

User interface

3.2 References

References

No. | References Type

Reference

Status Impact on use

case

Originator /
organization

Link

4 Stgp bystep analysis of use case

4.1 Qveryview of scenarios
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Scenario conditions

Scenario Primary Triggering Pre- Post-

No. Scenario name T o o
description actor event condition | condition

The CEM analyses the received DR
request

The CEM reacts to a change in the
position of the physical dry contact

otification and no opt-out is activated for

;['he CEM reacts to a DR request
this DR request

The CEM reacts to a DR request
4 otification and opt-out is activated for
this DR request

The CEM reacts to another DR request
5 |9nd opt-out is activated for this DR
nequest

The CEM reacts to another DR request
6 nd no opt-out is activated for this DR
quest

The DEM reacts to a change in the
position of the physical dry contact

4.2 |Scenarios

4.2.1 The CEM analyses the received DR request
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Activity: The CEM analyses the received DR request /

«Systems «Systema wSystems
SGCP CEM DEM
| LSE: LSE- | S SER
ActivitySet AtivitySet ActivitySet
Activitylnitial
whdivityn

Receive a DR request
notification or other DR
request [start + duration or

start or end)
o abctivitys
aAchvitys Receive the DR
Send a DR request H

request

notification or other DR ]

request notification (start +
duration or start or ene-
Seng a DR mquest
notif|cation or other DR
reqgst notification (st +
durgtion or start or end)

whchivitys
Analyse the DR

request
=)

DEMs have refpppnse capability 7

NC YES

whctivitys
Send a status

afctivitys
Receive status

query
Ll

Senda

aActivitys

Receivea
status

o

whctivitys
Send a status

L

ActivityFinal
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Use Case: Scenariol_overview /

«Sygems
CEM

U

«Scenarios
The CEM analyses
the received DR

request LU

a«Systemn
DEM

Fuse s

aSystem»
SGCP

Scenario step by step analysis
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Scenario
Sl The CEM analyses the received DR request
name
Step Name of process/ Description ; Information Inform_atlon Information Requirement,
Event L of process/ |Service| producer receiver | exchanged
No activity . R-IDs
activity (actor) (actor) (IDs)
Receive a DR request
notification or other Smart grid
1.0 DR request (start + connection
duration or start or point
end)
Send a DR request
notification or other Smart grid
1.1 DR request (start + connection [CEM
duration or start or point
end)
12 Receive the DR CEM
request
13 Analyse the DR CEM
request
1.4 Send a status query CEM DEM
1.5 Receive status query DEM
1.6 Send a status DEM CEM
1.7 Receive a status CEM
4.2.2) The CEM reacts to a change in the position of the physical dry contact
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from DR

Activity: The CEM reacts to a change in the position of the physical dry contact /

X

wSyste mme

Internal Smart «System « Systems
Meter Gateway CEM User Interface
CEUSEFF <<use=> ST
| | |
ActivitySet ActivitySet Activity Set

Adtivitylnitial

af clivitys

Reciewve hi%
status

wActivitys
Send a binary
status

abctivitys
Receive a

binary status
"]

=2 | Vis Phys|ca
dry conta

[¥1

abctivitys
Define the

stra tegy
-]

Mecessity and

capability to
inform 7
NO il ===
Send
wACtivitys information wh E!I\a.'ltyx-
Receive
Send . )
informatizn e
L)
aActivitys wh clivitys
T ATy ot Brisptay
instruptions
-] [=n-"r ]

(®
ActivityFinal
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Use Case: Scenariol_overview /

«Sydem»
Internal Smart Meter Sydem»
Gateway CEM

w=lsers
<5e

«Scenario»
The CEM reacts to a

change in the position
of the physical dry
contact <O

<<USE >

«System»
User Interface

Scenario step by step analysis
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Scenario
Scr:lzr:::o The CEM reacts to a change in the position of the physical dry contact
Step Name of process/ Description ; Information Inform_atlon Information Requirement,
Event L of process/ |Service| producer receiver | exchanged
No activity . R-IDs
activity (actor) (actor) (IDs)
Internal
Receive a binary smart
2.0 -
status metering
gateway
Internal
2.1 Send a binary status smart_ CEM
metering
gateway
20 Receive a binary CEM
status
2.3 Define the strategy CEM
2.4 Carry out CEM
instructions
2.5 Send information CEM _User
interface
2.6 Receive information _User
interface
. User
2.7 Display interface
4.2.3 The CEM reacts to a DR request notificationiand no opt-out is activated for this DR request
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Activity: The CEM reacts to a DR request notification and no opt-out is activated /

«Systems aSystems wSysteme
CEM DEM User Interface
| | l
1 i 1 LSS . .| LIsE
ActivitySet ActivitySet ActivitySeat

Adivitylnitial

aActivitye
Define a

strategy
L=

Send instuctions

whCtivitys awhctivitys
Send Receive
instructioms = instructions

Mecessity to inform 7

aAdivitys whctivitys
Send L Receive
: : information
SR Send infgrmation )

ke DEM has
infarmation

capability

awhctivitye

Di5p|a¥

MO

awActivitys
Receiwve
Send information

infarmatign Le-ac]

awhctivitys
Send information

-

NO
activityn aAdivitys
Carry out the Display
instructions if any Ly
o

b
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Use Case: Scenariol_overview /

«Sydem»

— SEM
«Sygem» ceusen=
User Interface ccuges>

«Scenario»
The CEM reacts to a DR
request noftification and no

opt-out is activated for this

DR request
=
\
«System»
DEM

Scenario
Scénario e . . )
nhme The CEM reacts to a DR'\request notification and no opt-out is activated for this DR request
Description Information | Information |Information .
Step Event TG of_p_rocess/ of process/ |Service| producer receiver |exchanged O
No activity. 00 R-IDs
activity (actor) (actor) (IDs)
3.1 Define astrategy CEM
3.2 Send/instructions CEM DEM
3.3 Receive instructions DEM
3.4 Send information CEM _User
— interface
3.5 Receive information _User
interface
. User
3.6 Display interface
3.7 Send information DEM _User
— interface
3.8 Carry out the DEM
instructions if any
3.9 Receive information _User
interface
) User
3.10 Display interface
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4.2.4 The CEM reacts to a DR request notification and opt-out is activated for this DR request
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Activity: The CEM reacts to a DR request notification and opt-out is activated for this DR request /

«SystEema

wSysteme aSystems
CEM DEM User Interface
LLUSEFF LEUSERT <euse
Artirity et b St AkiviEet

Activitylnitial

aActivitys
Apply the opt-out
strateqgy =

Send
insiurtions

PR wAdivitys
wARIvIt Recaive
e instructicns
instructidns—

=]

Mecessity to infom 7

YES

whctivitye
Receive

infnrrndi&g__c::

whctivitys
Send
informatizrr— ! Send infofmaticn

L L

DEM's informaticn
capability 7

|

YES

wActivitys
Display
[}

whctivitys

awhdivityw .
Send Receive
informatitir= | Send inforthgtion informatipg -,

NO wAdivitys whctivitys
M) Carry out the Display
instructions if =]
\__=es

ActivityFinal
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Use Case: Scenariol_overview /

«Sydemy» «System»
CEM DEM

usess <>

«Scenano»
The CEM reacts to a DR
request notification and
opt-out is activated for

this DR request

\}
«Sydem»

User Interface

Scenario step by step analysis
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Scenario
ﬁ:ﬁlr;arlo The CEM reacts to a DR request notification and opt-out is activated for this DR request
Step Name of process/ Description of ; Information Infor_matlon Information Requirement,
Event . process/ Service |producer receiver exchanged
No activity L R-IDs
activity (actor) (actor) (IDs)
41 Apply the opt-out CEM
strategy
4.2 Send instructions CEM DEM
43 Recelvq DEM
instructions
4.4 Send information CEM pser
interface
Receive User
4.5 A . .
information interface
. User
4.6 Display interface
4.7 Send information DEM pser
intérface
Receive User
4.8 A . .
information interfacée
. Useér,
4.9 Display interface
4.10 Carry out the DEM
instructions if any
4.2.5 The CEM reacts to another DR request and.opt-out is activated for this DR request
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Actvily: The CEMreacte to another DR requestand optoutis activatad for this DR reguast /’

e Sydame uSyseme eSydemne
CEM DEM User Inerfacs
T RTE RTE LR
AcimitySed Pl ity S Al ity Sad

YES

. Activitylniga

Y

NO

wAC vty
Exit O ptout ot

i DR e qus st
mods 2=

aAcvity =

DR Reques ndicagr

e stan of @ period

2 Ay
Raca v

Sand
I tructions

Mece=zty to infamn [?

inetrucons
=¥t

this DR reqguast

MG—DF

AcivityRina

YES
Activitys
L Recalva
Send infarmasar Infor mation
Sand informagian
Infoirmes thon
WO >'5 WAty
Ons piay
N
YES
Duragion indicated 7
/‘\\ wAcivitys sAciivilys
S Sand Racalve
Informa tion Sand infarmpifon Information
==
HO WO 7 =
A vitys sActivitys
YES Camy out Dispiay
ing fruc tions It
any o =
wActivitys
Exit opt-out for
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Use Case: Scenariol_overview /
«System»
CEM S=yse s
«Scenario»
The CEM reacts to another DR
request and opt-out is activated for
this DR request
L=t aie]
<2|sen << 58> 3
«System »
User Interface ((System))
DEM

Scenprio step by step analysis
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Scenario
Scr:lzr:::o The CEM reacts to another DR request and opt-out is activated for this DR request
Step Name of process/ Description ; Information Inforrn_atlon Information Requirement,
Event L of process/ (Service| producer receiver | exchanged
No activity s R-IDs
activity (actor) (actor) (IDs)
5.1 Exit opt-out for this DR CEM
request mode
5.2 Adapt the strategy CEM
5.3 Send instructions CEM DEM
5.4 Receive instructions DEM
5.5 Send information CEM User
Interface
5.6 Receive information User
Interface
. User
57 Display Interface
5.8 Send information DEM Qe
Interface
59 _Carry out instructions DEM
if any
510 Exit opt-out of this DR CEM
request mode
5.11 Receive information User
Interface
. User
512 Display Interface
4.2.6| The CEM reacts to another DR\tequest and no opt-out is activated for this DR request
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Activity: The CEM reacts to ancther DR request /

aSystems «Systems wSystem
CEM DEM User Interface
LL e | €€uzes> LLuseh > |
Artiih, Sob AdtivitySet ActivitySet

Activitylnitial

ahctivitys
Adapt the

strategy
=

activitys
Send

instructions,if-,

Mecessity to inform 7

YES

wActivityn

1
Send
instructions

wh ctivityn
Receive

instructicns
T

Send
informati=ir= | send
informaticr

—K\

DEM has
information
capability ¥

YES

abctivitys
Receive
information

o

awhctivityn
Display
o

N

wh clivitys «Adtivitys
Send X
- - Send Receive
info rmatitrr— ) )
information| information
#/

wh clivitys
Carry out the
instructions if any

ahctivitya
Display
-]
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Use Case: Scenariol_overview /
/System»
BEM
| e
«Scenario»
The CEM reacts to
another DR
requestand no
opt-out is
activated br&i&,
DR request
Lse ==
«Sygems» «System»
CEM User Interface

Scenario step by step analysis
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Scenario
Sc;.lzr:ra::o The CEM reacts to another DR request and no opt-out is activated for this DR request
Step Name of process/ Description of ; Information Inform_atlon Information Requirement,
Event L process/ Service producer receiver |exchanged
No activity L R-IDs
activity (actor) (actor) (IDs)
6.1 Adapt the strategy CEM
6.2 Send instructions if $end ‘ CEM DEM
any instructions
6.3 Receive DEM
instructions
6.4 Send information CEM User
Interface
6.5 Receive information User
Interface
. User
6.6 Display Interface
6.7 Send information DEM 6
[nterface
6.8 Carry out the DEM
instructions if any
6.9 Receive information User
Interface
. User
6.10 Display Interface
4.2.7|The DEM reacts to a change in the position of the physical dry contact
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Activity: The DEM reacts toa change inthe position of the physical dry contact /

A % 2

o SysEms aSystems

Intemal SmartMeter DEM y usﬁar;
Gatew ay ser Interface
J{{LE}} il SR sEE

AotiunGet ActiutySet Aavinget

Act vitylnitiz]

aActivitys
Receive a

binary status

-]

Al vitys
Send a binary
status
= Wiz Phys(es]
dry contajgt

a At vitys

Define the
strategy

Lo

Mecessiby 3nd capapllityto
in fopg \g

N

aActivitys
Receive
inform ation

L)

af ot vitys
Send

information

-]

Bend informatio

a ACti v tys aActi vitys

Carry out Display
instructions
f="t o

RowFinal

(®
ActivityFinal
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Use Case: Scenariol_overview /

«Scenano»

The DEM reacts to a
change in the position
of the physical dry
contact

<=yse=>

«Sysem»
User Interface

«Sygem» /(System»
y Gate DEM
ateway
\<4UEE>} =L seEE

Scenario step by step analysis
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Scenario
S‘:::::o The DEM reacts to a change in the position of the physical dry contact
Step Name of process/ Description ; Information Inform_atlon Information Requirement,
Event L of process/ |Service| producer receiver | exchanged
No activity . R-IDs
activity (actor) (actor) (IDs)
internal
Receive a binary smart
7.0 -
Status metering
gateway
internal
7.1 Send a binary status smart‘ DEM
metering
gateway
70 Receive a binary DEM
status
7.3 Define the strategy DEM
7.4 Carry out instructions DEM
7.5 Send information DEM Uges
Interface
7.6 Receive information User
Interface
. User
77 Display Interface
5 Infgrmation exchanged
Information exchanged
Information Name of Description of information Requirements IDs
exchanged ID information exchanged
6 Refiuirements (optionall)
Requirements (optional)
Category ID. Categories for Category description
requirements
Requirement Requirement description
Category ID Categories for Category description

requirements

Requirement Requirement description
1D

7 Common terms and definitions
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Common terms and definitions

Term Definition

8 Custom information (optional)

Custom information (optional)

Key Value Refers to(Section

Table B.12 — Manage opt-outs of the smart home to automatic responses related
to price incentives or DR requests

IEC62913-2-3-S044 Manage opt-outs of the smart home to automatic responses related to price incentives

requests

1 Description of the use case

1.1 Name of use case

Use case identification

1D Area Name of use case
/Domain(s)/
Zone(s)
IEC62913- | Area: Energy SUC-Manage_opt=outs of the smart home to automatic responses related to
2-B-S044 system price incentives or DR requests
Domain: Smart
home

1.2 Vegsion management

Version management

Version Date Name of Changes Approval
No. author(s) status

1.3 Scope and objeciives of use case
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Scope and objectives of use case

Scope Response of the smart home from price incentives or DR requests.

Emergency signals are out of the scope of this Use Case.

Objective(s) — Give the possibility to the resident to opt out of tariff incentives and demands of
flexibility, if desired:

— to a planned or occurring automatic response after receiving a notification or
during the execution of an automatic response;

— entirely or to a given level, i.e. either not to take into account price or to apply an
instruction that the resident wants;

— over different scopes: the whole smart home, one or several areas (rooms)‘ene o
several uses, one or several appliances.

Related
b%iness

cape(s)

1.4 Nafrative of Use Case
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Narrative of use case

Short description

The system Use Case describes how the resident/client opts-out of a planned or occurring automatic
response after receiving a notification or during the execution of an automatic response that results from a
price incentive or a DR request. In other words, the smart home will not apply a strategy that takes into
account price incentives or DR requests or will apply a new strategy that matches the resident/client’s
instructions.

Complete description

w P P
Tt ToTT

P1|. Opt-out, entirely or to a given level, i.e.:

. either not to take into account price incentives (related to a Dynamic Peak Period (DPP) for
example);

. or to apply an instruction that the resident wants (only for a Dynamic Peak Period (DPP)for
example).

When?

P2Z. The resident opts-out of a planned or occurring automatic response after receiving_a notification or during
the execution of an automatic response.

For when?
P3. The time slot of application for a new instruction can be spread out between:

. 2 timestamps (opt-out start and opt-out stop) defined or customized (criteria-based customization)
by the resident/client.

- For the resident, this implies to ask a "set duration\Or criteria-based opt-out".

. The time when the resident/client requests to start‘@pting-out and the time the resident requests to
stop opting-out.

- For the resident, this implies a "manual for€ing" (implemented case that has not been
described in the diagrams).

. The first price incentive related to a dynamic peak period and a dynamic peak period (DPP) stop.
- For the client/resident, this impliés asking to "opt-out for a current or upcoming DPP".

Ouer what?

P4 In all cases, depending on the capability of the smart home, the resident can, depending on his or her
negds, opt-out over different scopes.’the whole smart home, one or several areas (rooms), one or several
usps, one or several appliances.

Where?

P5. Locally, opting-out(is'expressed on a CEM, i.e. on a DCA or on a CEMS, not on a DEM. Opt-out on an
ICA is a manual forcing that has not been described in the diagrams.

P@. Depending on.the smart home capabilities, the resident/client can opt-out away from home.

P7. The resident/client shall be given a way to modify the opt-out level and the scope to impact for a current
or planned’opt-out. He or she shall be given a way to opt-out as many times as he or she wants.

P§. Contrary to energy behaviour customization (not described in this use case), opting-out is a one-time
events

P9. The resident/client shall be given a way to check the current status and the planned status for his or her
appliances.

Timing
T1. Regarding a DPP, the client/resident can request to opt-out as soon as he or she receives the notification
message, until return to normalcy.
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ome to automatic responses related to price incentives or DR
requests

Example of situation a resident faces

lam receiving my parents Thursday and Friday.
Defined Ido not want to risk altering their thermal comfort.
duration or Sol opt-out of automatic responses
crEnabaset salotaden saccibls miics tnsantioas
]
betweenThursday 10 A.M. and Friday 8 P.M.
opt-out

IEC62913-2-3-S044 Manage opt-outs of the sma

Uncommonly, my children have emptied my hct
water storage tank. | would like to have a showerat
7 P.M.. At that time, the dry physical contact that controls

Mam._ual forcing my price-controlled tankis « OFF ».
(until manual So | force switch on my hot water storage tank in order
stoppage of the to have hot water as soon as possible. lwill express
forcing) my desire to give back contic! of the tank to
the position of the PDC when
Ino longerreed hot water

My electricity supplier just warned me that
adynamic peak period would occur tomorrow evening.
Becauseiam having friends for dinertomorrow,
Opt-outfora R : ; 7 ;
. 1 would like {c opt-outof this upcoming dynamic peak period
bbbl to preventany possible discomfort.
upcoming DPP

@’ Time slot of application for an instruction
Q‘ Between 2 limestamps (opt-out start and opl-out stop) defined or customized
O (criteria-based customization) by the resident
i Between the time when the resident requests to start opting-out and the
time the resident requests to stop opting-out
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1-Customize the smart home manually

The resident/client decides to customize the smart home manually. He or she does not configure his or her smart home
to automatically respond to external signals (such as price incentives or DR requests) and adapt its behaviour.

In this case, he or she may decide to respond to external signals by manually modifying the behaviour of the smart
home.

2-Customize the smart home with automatic responses

The resident/client customizes the behaviour of the smart home in order to automatically respond to external signals.
The resident/client keeps the possibility to opt out of these signals.

2.1-CuLtomize the automatic responses of the smart home

Dependling on the smart home capabilities and the resident/client needs, the customization may be defined\and applied
to diffeyent scopes, that is to say:

— thg whole smart home,

— ong or several areas (rooms),

— onp or several uses,

— ong or several appliances.

Dependling on the smart home capabilities, the customization may be defined and applied to different timescales:
— pripe period,

— stgqndard day,

— stgndard week,

—

— stgndard season,

— use/appliance consumption time slot.

2.2-Cuptomize warnings

The regident/client customizes warnings, i.e. events to be_ tracked, and specifies the related emission channel.

The event to be tracked is exceeding an electricity data‘\threshold in the smart home (such as a threshold of
consumption in kWh).

2.3-Refeive a notification

The regident/client receives a notification confirming that the new customization has been taken into account.
The regident/client may read the customization.

3-Delepate the smart home customization to a third party by providing relevant data

In ordefr to deal with the complexity, of the smart home management, the resident/client may contract with a third garty,
such a a service provider forinstance, to manage the customization of the smart home.

3.1-Authorize a third party

The regident/client autherizes a designated third party to access smart home data and customize the smart home
behavipur.

The regident/client may also indicate general preferences (financial optimization, comfort) to be taken into accounit for
the cudtomization.

3.2-Anplyse, the data and propose a schedule
Based mn € analysis of the smart home data collected and preferences indicated by the resident/client, the third party

elaborates a schedule with automatic responses to external events.

The third party sends the schedule to the resident/client.

3.3-Validate the schedule and customize the smart home behaviour

The resident/client validates the schedule.

If the resident/client does not validate the schedule, the mandated third party may elaborate and propose another one.

The third party customizes the smart home behaviour based on the validated schedule.

1.5 Key performance indicators
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Key performance indicators

1D Name Calculation Scope Objective

1.6 Use case conditions

Use case conditions

Aspumption

e | If the Ul is connected to the WAN, the data are exchanged between the smart home and the Ul through
an energy management gateway. The Ul mentioned in the sequence diagram is a local Uhwithin the
smart home.

Pré¢requisite

e | The client has subscribed an electricity plan from the electricity supplier.

e | The resident/client may have subscribed a contract to make flexibilities available to a flexibility operator.

e | The resident/client’s smart home is up and running.

e | The smart meter receives timed actions to be executed in order to annbunce a dynamic peak period
(which means that beforehand, the electricity supplier has requested to activate a dynamic peak period
for this client).

e | The resident/client owns a least one Ul.

1.7 Funther information to the use case for classification /r/mapping

Classification information

Rdlation to other use cases

BUC-Manage the flexibility on electricity,demand and generation within a smart home from market signals

Lejvel of depth

Shiort version

Prjoritization

Gdneric, regional or. national relation

Gqgneric

Ndture of the use case

System(Use Case

Ft1rther keywords for classification

smart home, load management strategy, opt-out

1.8 General remarks

General remarks

2 Diagrams of use case
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Diagram(s) of use case
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3 Technical details

3.1 Actors

Actors

Grouping Group Description

Actor name Actor type Actor Description Further information
specific to this Use

Function adapting the operations of
a given electrical device depending
DEM System on the incoming orders, resident
customization and potential opt-outs
that may be manually done locally.

Function enabling the definition of
coordinated energy management
strategies of one or several related
DEM depending on metering data,
price incentives, flexibility requests,
additional information coming frem
other channels such as the Interpet,
CEM System resident/client customization and
potential resident/client opt-otts.

This function includes-a. processing
ability notably in order’to take
resident/client gustomization and
electricity datayenhancement into
account.

Electricity~end user residing in a
smartchome who can be a consumer
Repident (smart Role resident, a producer resident or
home) both;, with capability of electricity
flexibility and possible capability of
energy storage

User interface (Ul) can be
connected to the smart home (HAN)
or to the WAN. If the Ul is

User interface System connected to the WAN, the data are
exchanged between the smart home
and the Ul through an energy
management gateway.

3.2 References

References

No. { References Type Reference Status Impact on use Originator / Link
case organization

4 Step by step analysis of use case

4.1 Overview of scenarios
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Scenario conditions

No. CEEMER® GERIE Scen_ar!o Primary | Triggering Prg-_ Po§t_-
description actor event condition | condition

Manage opt-outs to automatic responses
1 o .
related to price incentives or DR requests

4.2 Scenarios

4.2.1 Manage opt-outs to automatic responses related to price incentives or DR requests
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Scenario step by step analysis

Scenario
S(:;r:::o Manage opt-outs to automatic responses related to price incentives or DR requests
Description Information | Information | Information .
Step E Name of process/ . . Requirement,
No vent activity of pr(_)c_essl Service| producer receiver exchanged R-IDs
activity (actor) (actor) (IDs)
ASK for current and Resident
1.1 )
upcoming status (smart home)
1.2 Send current & planned User interface [CEM
status query
1.3 Receive the query CEM
14 Get current and planned CEM
status
1.5 Send current & planned CEM User interface
status
1.6 Receive User interface
1.7 Display the information User interface R¢sident
(smart home)
1.8 Read the information Resider(
(smart home)
Resident
1.9 Opt-out request (SMart home)
1.10 Send the request User interface [CEM
1.1 Receive the request CEM
Switch to opt-out for this
1.12 DPP mode CEM
1.13 Apply new instruction CEM
1.14 Send instruction if any CEM DEM
1.15 Receive instructions DEM
1.16 Carry out instructions DEM
Plan to switch to opt-out
for this'DRP mode
between the first Pl
1.17 related to the DPP CEM
following the opt-out
request and the DPP
stop
Confirm that the opt-out .
1.18 has been taken into Resident
(smart home)
account
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Send information that a User
1.19 previous requested opt- CEM
; . ) Interface
out is being applied
1.20 Receive User
Interface
1.21 Display the information User
' Interface
Resident
1.22 nedd (smart home)
. Resident
1.23 Request to modify (smart home)
1.24 Send the request User CEM
interface
Receive and apply new
instruction without
1.25 taking Pls that have CEM
been previously opted-
out into account
1.26 Send instruction if any CEM DEM
1.27 Carry out instructions DEM
Stay in opt-out for this
1.28 DPP mode CEM
Resident
1.29 Request to cancel (smart home)
1.30 Send the request pser CEM
interface
Receive and apply new
instruction taking Pls
1.31 that have been CEM
previously opted-out into
account
1.32 Send instruction if any CEM DEM
1.33 Carry out instruction DEM
134 Exit opt-out for this*"DPP CEM
mode
5 Infornation exchanged
Information exchanged
nformation Name of Description of information Requirements IDs
exchanged ID | information exchanged
6 Requirements (optional)
Requirements (optional)
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Category ID Categories for Category description

requirements

Requirement Requirement description

ID

Chptegory ID Categories for Category description

requirements

Re¢quirement Requirement description

ID

7 Comon terms and definitions

Common terms and definitions
Tegm Definition

8 Custpm information (optional)

Custom information (optional)

Key Value Refers to Sectipn
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Table B.13 — Customize automatic responses of the smart home (price incentives,
DR requests, or emergency signals)

IEC62913-2-3-S039 Customize automatic responses of the smart home (price incentives, DR requests, or

emergency signals)

1 Description of the use case

1.1 Name of use case

Use case identification

ID Area Name of use case
/Domain(s)/
Zone(s)
IE[C62913- | Area: Energy SUC-Customize automatic responses of the smart home (price incentives,
2-B-S039 system DR requests, or emergency signals)
Domain: Smart
home

1.2 Ve[sion management

Version management

Yersion Date Name of Changes Approval
No. author(s) status

1.3 Scppe and objectives of use case

Scope and objectives of use case

Sdope Customization of the smart homerattomatic responses to market signals and emergency
signals.

This use case does not describe the warning involving outsourced monitoring.

Objective(s) — Give to the residenticlient the possibility to customize the smart home behaviour
according to his or'her comfort and savings preferences:

. Customize the automatic responses of the smart home

l. Depending on the smart home capabilities and the resident/client needs, the
customization may be defined and applied to different scopes, that is to say:
the whole smart home, one or several areas (rooms), one or several uses,
one or several appliances.

Il.  Depending on the smart home capabilities, the customization may be defined
and applied to different timescales:

price period,
standard day,

standard week,

standard season,
use/appliance consumption time slot.

. Customize warnings (events to be tracked) and specify the related emission
channel

l. For instance, the event to be tracked is exceeding an electricity data
threshold in the smart home (such as a threshold of consumption in kWh).

e Notify that the new customization has been taken into account.

. Read the customization.

Related
business
case(s)
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1.4 Narrative of Use Case
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Narrative of use case

Short description

na

mely during dynamic peak periods, as well as the monitoring of events.

The system Use Case describes how the client/resident customizes the management of his or her appliance(s)

Complete description

Principles
P1. The resident/client shall be given a way to customize his or her appliances’ automatic responses at any time.

P4
P3

P4

-

0 0

9

>0 @

Tdg
th

D¢
Vi3
TH
s€]

(o]
ta

TH

. The resident/client shall be given a way to customize depending on the type of price incentive.

. The resident/client shall be given a way to customize the energetic behaviour of his or her smart home vi
Ul connected either to a CEM, or a DEM. In other words via an 1ID, a CEMS, an ICA or a DCA.

This customization is processed on site.

. A processing capability associated to the CEM is able to oversee the occurrence of an event. As a result|
customization related to the monitoring can only be taken into account on the CEM function.

. Depending on the capabilities of the smart home, the resident/client can customize away from home.
quirements

. The way an opt-out is taken into account shall be consistent within a smart home.

mmon scenario

Fesident/client decides to customize the behaviour of some of his or her/appliances, for example during dyr
ak periods. These appliances can be controlled by his or her customer energy management system.

do so, he or she decides to switch to customization mode andeads the current setting on a Ul (user inter
ht is connected to a CEM (customer energy management) of.a)DEM (device energy management).

pending on the smart home capabilities and the resident/client needs, he or she defines a new customizati
the UI.

is customization will be applied on the scope he or’she wants, for example the whole smart home, one or
veral areas (rooms), one or several uses, one or‘several appliances.

ce the customization has been applied, a netification is sent to confirm that his or her new needs have beg
en into account.

e resident/client can also customize the monitoring of events through the same activities.

the
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face)
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1.5 Key performance indicators

Key performance indicators

1D Name Calculation Scope Objective

1.6 Use case conditions

Use case conditions

Asjsumption

e | Customization does not have a set duration of application.

e | Automatic management customization is activated again after opt-out is over.

e | Customization is made via a Ul (a Ul that is only available locally). This assumption does not forbid to
customize away from home but this is not described in this use case. This-@ssumption is not incompatible
with the identified flows between EMG, Ul and CEM.

Prerequisite

e | The CEM (CEMS or DCA) are customized during setup.

e | The client has subscribed to an electricity supply plan.

e | The resident/client owns at least one Ul.

e | The resident/client’s smart home is up and running.

e | The smart home has been configured during sétup and the customization enables modifications of this
first configuration.

1.7 Fufther information to the use case for'classification / mapping

Classification information

Re¢lation to other use cases

BUYC-Adapt the smart heme*behaviour to the resident/client’s preferences

Level of depth

SHort version

Prjoritization

Ggneric, regional or national relation

Generic

Nature of the use case

System Use Case

Further keywords for classification

smart home, customization

1.8 General remarks

General remarks

2 Diagrams of use case
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Diagram(s) of use case

Use Case: Customise automatic responses ofthe Smart Home (price signalsincentives, DR requests, or emergency signals) /
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3.1 Actors

Actors

Grouping Group Description

Actor name Actor type Actor Description Further information
specific to this Use
Case

a given electrical device depending
System on the incoming orders, resident
customization and potential opt-outs
that may be manually done locally.

[ 41 o 41 N 41 £
J orreto—ata Pt g e opeTratonS—ot

Function enabling the definition of
coordinated energy management
strategies of one or several related
DEM depending on metering data,
price incentives, flexibility requests,
additional information coming from
other channels such as the Internet,
CHM System resident/client customization and
potential resident/client opt-outs.

This function includes a processing
ability notably in order. tovake
resident/client customization and
electricity data edhancement into
account.

Electricity,.endvuser residing in a
smart homé.who can be a consumer
Resident (smart Role resident)\a producer resident or
home) both, ‘with capability of electricity
flexibility and possible capability of
energy storage

User interface (Ul) can be
connected to the smart home (HAN)
or to the WAN. If the Ul is

Uskr interface System connected to the WAN, the data are
exchanged between the smart home
and the Ul through an energy
management gateway.

3.2 References

References

Ng. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step by step analysis of use case

4.1 Overview of scenarios

Scenario conditions

No.| Scenario name Scenario description | Primary actor | Triggering event | Pre-condition | Post-condition

1 |Customize on CEM

2 [Customize on DEM

4.2 Scenarios
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4.2.1 Customize on CEM
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Use Case: Scenario1_overview

/
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Scenario
Szl Customize on CEM
name
Step . Name of process/ Description ; Information Inforrn_atlon Information Requirement,
No vent activity of prgc_essl Service| producer receiver exchanged R-IDs
activity (actor) (actor) (IDs)
Request to switch to
11 "customization" mode Resident User
N and atlary currant (lemart haomal lintorfaca
Al J Y 7
customization
1.2 Send the request _User CEM
interface
1.3 Receive the request CEM
14 Switch to customization CEM
mode
15 Send CL_Jrre_nt CEM _User
customization interface
Receive current User
1.6 T h
customization interface
) . User Resident
1.7 Display the customization interface (€mart home)
1.8 Read the information Resident
(smartdiome)
Establish and list the
customization
possibilities (including
1.9 events that can be BEM
tracked and possible
notification channels)
Send list of the events
110 that can be t_rgck_ed and CEM _User
possible notification interface
channels
1.11 Receive User
interface
. User Resident
1.12 Display interface (smart home)
1.13 Read the information Resident
(smart home)
1.14 Set the/customization Resident _User
(smart home) [interface
1.15 Send the customization User CEM
interface
Receive the P
116 . . OLIVI
customization
117 Modify _curr_ent CEM
customization
1.18 Send instructions CEM DEM
119 Process instructions if DEM
any
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120 Send notificgtiop of the CEM yser

new customization interface
1.21 Receive the notification User interface
192 Dlsp]ay ‘to the resident the User interface Resident

notification (smart home)
1.23 Read the notification Resident (smart

ome)

124 Apply current CEM

customization

4.2.2 | Customize on DEM
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setivity: Customizs on DEM /

=By nesse s
Rersdent (Smar Home) eSyseme eSysems

Usar InErfacs DEM

L
LEST e

s Achitys
Request o swith to
=Cus fomd z2 fon™ mods
and quary cumrant
s fomi zation

L=l

aAcvity =

Recaiva the

requast
o

nBckvilys Serd e mguis
Send the

reguast
[ ]

eAcivitys

0 Aty iy
Fead the I ¥ aAchvitys wACEvily
e cﬁlrbf:::z:'}:{:n Recalve cumsnt sénacumant sw fch to
o e iomi zstion <18 inrhilza tionn customization

eACEvity wAcivity e
A ity S ’
st for custmi zzbion ST - Recalve the
e tomid za Bon wrameters nhrhesand values custmi zation
B widh aptionallly felated gme dols S
of applicatan

ehclivitys
Modify the activatd

customization
[re]

wActivityn
Adapt the be havkour
according to the new iy
actvabdcustomlzaton
paramsEre ——

ehclvityr s Activitys
Recalva the Sand new
customization

notificaton ==

noffication Sand new
= cusomnizaian

nad Bcation

w A tye ] wActivitys
Raad the notification Display to the
rasldent the

notreation ===
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Activity: Customize on DEM /

< e B s

Regdeni {Smari Homae) ESysam e ESyEeme
Usar Inkrface EM
— ey Sy

ActvitySet Activ tySe

wAcivitye
Reqguest o swithto
~Cusipmi za fon™ mods
and quary ¢urant
s ioamil zation

Ll )

whcl vityn
Read tha

wAciivityn

eAcivitys

Dig piay tha Fecslve cumsnt
informsa tion séna.cumant S eh to
oo s fomiza tion cusfomi zation £ s Toarhlza honn customization
L= P} T Ml ==

wAck vty eAcEvity s Achivity s
sat for cusbmi zation sand s A Recalva the
customi za fdn aramatans narpesand valuas cueiomizafion
with apHicy felated Sme das o
of appli cagian

whclvitye
Modify the sctivaed

cuetomizafion
[re]

uwAciivilye
Akt the be ha v bour
acconding to the naw iy
actvatd cusiomiza ton
parame e oo

whcivilye wActivitys
Recalve the Zand naw
cus fomi zation

et e thon T
Send new notifica ton ==
L} == cusomEayan

nafd Scation

Y
T wACtivityn
Raad the notification Dispiay to the
rasldent the
== notitcatien ==

Scenario step by step analysis
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Scenario
Scenario Customize on DEM
name
Step Name of process/ Description ; Information Inforrn_atlon Information Requirement,
Event i of process/ [Service| producer receiver exchanged
No activity . R-IDs
activity (actor) (actor) (IDs)
Request to switch to
"customization" mode Resident
2.1
and query current (smart home)
customization
2.2 Send the request User interface [DEM
2.3 Receive the request DEM
2.4 Switch to DEM DEM
customization mode
2.5 Send CL."re.nt DEM User interface
customization
2.6 Recewg cu_rrent User interface
customization
2.7 D|sp|ay_the_ User interface
customization
2.8 Read the information Residenf
(smartshome)
2.9 Set for customization R&ident
(smart home)
2.10 Send th_e . User interface [DEM
customization
2.11 Receive the DEM
customization
> 12 Modify _the _actwated DEM
customization
Adapt the behaviour
according to the newly
2.13 activated DEM
customization
parameters
Send new
2.14 customization DEM User interface
notification
2.15 Regglve.the User interface
notification
2.16 Dlsplay FO the resident User interface
the notification
2.17 Read the notification Resident
(smart home)

5 Information exchanged



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

- 260 — IEC SRD 62913-2-3:2019 © |IEC 2019

IEC62913-2-3-S039 Customize automatic responses of the smart home (price incentives, DR requests, or

emergency signals)

Information exchanged

Information Name of Description of information Requirements IDs
exchanged ID information exchanged

[§) Req| irements (n'ntinnnl\

Requirements (optional)

Qategory ID Categories for Category description
requirements

Rpquirement Requirement description
ID
Ciategory ID Categories for Category description

requirements

Requirement Requirement description
ID

7 Common terms and definitions

Common terms and definitions

Term Definition

8 Custpm information (optional)

Custom information (optional)

Key Value Refers to Sectipn
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IEC62913-2-3-S056Provide a third party with enriched smart home electricity data

1 Description of the use case

1.1 Name of use case

Use case identification

ID Area Name of use case
/Domain(s)/
Zone(s)
|E 82012 Aroa- Enaorav SLIC Dronida o third narty vagth oneicohod cmart hoama Alootrioity dato
204 Aroa—ERorgy Rrovide-a-thirdpary-with-erriched-smart-home-olestricity-data

2-B-S056 system

Domain: Smart
home

1.2 Vefsion management

Version management

Vlersion Date Name of Changes Approval
No. author(s) status

0.1 2013.04.11 | EDF First draft (short description, roles) | WD Working
Document

0.7 2014.05.05 | EDF Sequence diagram WD Working
Document

1.3 Scppe and objectives of use case

Scope and objectives of use case
Scope The scope is restricted to.the smart home.
Jbjective(s) — Make the smart home’s electricity data locally available.
— Make the smattthome’s electricity data externally available.
— Enhance thesmart home’s electricity data with local or external data.
Related
business
case(s)

1.4 Nafrative of Use/€ase
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Narrative of use case

Short description

The system Use Case describes how electricity data regarding the electricity behaviour of the smart home are
made available externally or locally to a third party: a physical person (client, resident) via a Ul or to an
automated system that uses these data.

Complete description

These data can be made available to a third party:

— arole embodied by a physical person (client, resident) via a Ul,

— | an automated system that uses these data.

Thiese energy data are related to the electricity behaviour of the smart home (at least global electricity‘data
that can be enhanced by specific data in the smart home).

Thiese electricity data are available locally and can be made available:

o | externally, off-site (sub-use case 1),

e | locally, in the smart home (sub-use case 2).

Thiese electricity data can be enriched with:

e | data located in the smart home (sub-use case 1 and sub-use case 2),

* | data located outside of the site (sub-use case 2 only because in sub-use case 1, this enrichment is
considered to be processed off-site). These data may be for instance;

— dynamic peak notifications,
— weather forecast,

— consumption estimates,

Sub-use case 1 Sub-use case 2

Make energy data tiiat the smart home Make the energy data that the smart
contains avaiiable externally home contains available locally

Enhancement with on site by the CEM and Processed on site and

Proc ¥
\@"%

specific local data e available via the EMG made available via the CEM
Enhancement with Processed off-site Processed on site and
external data made available via the CEM
Principles:

P1]. global electricity’ data are collected via the SMG.

1.5 HKey performance indicators

Q(/ Key performance indicators

ID Name Calculation Scope Objective

1.6 Use case conditions



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

IEC SRD 62913-2-3:2019 © IEC 2019 - 263 —

IEC62913-2-3-S056Provide a third party with enriched smart home electricity data

Use case conditions

Assumption

e These data are made available via a Ul (a Ul only locally available on site or a Ul connected to the WAN).
If the Ul is connected to the WAN, the data are exchanged between the smart home and the Ul through
an energy management gateway. The Ul mentioned in the sequence diagram is a local Ul within the
smart home.

e This use case is generic and does not assume timing constraints. It can subsequently be made specific to
timing constraints.

° Billina for makina Snergy data availabla will hg madg annnrr{ing tocontract terms (parinﬂin ) and-is not
described in this use case.

Prerequisite

The electricity supplier’s client has subscribed a plan to the electricity supplier.

The client/resident owns at least one UlI.

The client’s smart home is up and running.

If necessary, the smart home is configured to feedback data.

1.7 Fu

ther information to the use case for classification / mapping

Classification information

Rdlation to other use cases

BU

C-Provide enriched smart home data to relevant parties in order t6 make the resident/client more active

Lejvel of depth

Sh

ort version

Pr

oritization

G¢d

neric, regional or national relation

G4

neric

Na]ture of the use case

Sylstem Use Case

Fthher keywords for classification

SN

art home, data

1.8 Ge

heral remarks

General remarks

2 Diag

ams-of use-case
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Diagram(s) of use case

Use Case: Provide a Third Party with enriched Smart Home electricity data /

—m g This use case is generic These data are made
Make the Billing for makm_g and does not assume available via a Ul {a Ul only
Smart energy data available timing constraints. It can locally available on site ora
Home's e subsequently be made Ul connected to the WAN). If
electricity according  contract specific to timing the Ul is connected o the
data locally BN and constraints WAN, the data are
available is not described in this exchanged between the
- use case.
- ~ , ::‘.marl Homea_n_d_ﬂ'le ul
> =
Smart ~ - management gateway. The
Home's - i
e whasy Ul mentioned
electricity ™~
data =
e,
extemally e
available hass ™~ -
whase «SUC»
Provide a Third Parly zEuEEE
R with enriched Smart Sngi)f;T;mg
<=l h;as
-
- -~
-
-
- - wSystemy
.whas s Extemal Smart Mefer
- Gateway
- r
= s
Supplier's
client has whass
subscribed -’ 4
a plan to // I «Systemys
et . / DEM
E lectricity y ;
Supplier i /

The client's
Smart

The

clientiResident i A E ] aSysgem s
owns at least :::‘:I :_:1 ::1p the Smart User Interface
ul 9 Home is
i configured
to feedback
data
«Sydem»
E nergy Management
<=<Budness>= Gateway

Resident (Smart Home)

\\ «Sygems
< , Internal SmartMeter

. Gateway
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Activity: Provide a Third Party with enriched Smart Home electricity data /

Activitylnitial

3 Techhical details 5\\)
3.1 Acfors Q\('\Q
$ Actors
Grouping A’\QD Group Description
B
o~
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Actor name Actor type Actor Description Further information
specific to this Use
Case

Function adapting the operations of a given
electrical device depending on the incoming

; e . DEM
orders, resident customization and potential
opt-outs that may be manually done locally.

DEM System

External smart Communications functions between the smart External smart
. System . . h
metering gateway grid area and the smart metering. metering gateway

Int ] 4 fa) H 'H £ 'H bat ik 4 Lot ] 4
Prar-Smeaft soOffthteatoRsSTuRtHoRSottweth—me-Satt rerRar-Smeafrt

metering gateway System metering and the smart home. metering gateway

Function enabling the definition of coordinated
energy management strategies of one or
several related DEM depending on metering
data, price incentives, flexibility requests,
additional information coming from other
channels such as the Internet, resident/client
CEM System customization and potential resident/client opt- | CEM
outs.

This function includes a processing ability
notably in order to take resident/client
customization and electricity data
enhancement into account.

Electricity end user residing in a smart home
who can be a consumer resident;a producer
Role resident or both, with capability 'of electricity Resident (smart home)
flexibility and possible capability of energy
storage

Repident (smart
home)

Engrgy
management System
gafeway

Communication functions between the WAN Energy management
and the HAN. gateway

Combination of'the following meter-related
functions_from the smart metering reference
architecture:

o _metrology functions including the
eonventional meter display (register or

. index); .
Snjart metering System Smart metering

e one or more additional functions. These
may also make use of the display;

e meter communication functions.

[SOURCE: CEN/CLC/ETSI TR 50572:2011]

User interface (Ul) can be connected to the

smart home (HAN) or to the WAN. If the Ul is
Uspr interface System connected to the WAN, the data are User interface
exchanged between the smart home and the
Ul through an energy management gateway.

3.2 References

References

No. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step by step analysis of use case

4.1 Overview of scenarios
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Scenario conditions

No.

Scenario name

Scenario
description

Primary
actor

Triggering
event

Pre-
condition

Post-
condition

Make energy data that the smart home
contains available externally

Make energy data that the smart home
contains available locally (external data

query)

Mgke energy data that the smart home
coptains available locally (push external data)

4.2 Stenarios

4.21

Make energy data that the smart home contains available externally
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Lctvily: Maks sansrgy date thatthe Smart Home containe avallabs sxternaly /

Internal $mart Matar

P . w Systerme eSysene
Exfrnal SmartMstr wayseme Gateway
smartMekmn Ensrgy Managsmsnt CEM
S o= | S

ey |

ActivitySel

Send glaba

ty data

wAcivilys

Recalve global
alaciicly date
fatla

EM G (VAN-HAN ntedacs)

Sand global

alactriclly date
[= %=t

Send dat ayfilab

wAcivitys
$and Global Recelve
Sgrd Glabral
glecticity L
data

dpla enhanoemen
by |pmce=sn

cigability
CEM 7

whCtin e
Gatcurrant
satiing
=t

wAciivitye
Enhance data
T

Send grfhanced
global |ecticiy

Y dat A vitys
A vitye Sandanhanced
Racalva
hobal
slacirlcity et

ehctivitys W
Maks data
avallable sxtarnally
reiE) o o

ActivityFina



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

IEC SRD 62913-2-3:2019 © IEC 2019 - 269 -

IEC62913-2-3-S056Provide a third party with enriched smart home electricity data

Use Case: Scenariol_overview /

. Z
Systerr TSYIEmY
Energy Management CEM
Gateway
R <<yPE>
«Scenario»

Make energy data that
the Smart Home contains
available externally

O
==yse==
==|yse==
<<yse=z
«Sygem»
External Smart Meter «System»
Gateway «System» Smart Metering
Internal Smart Meter

Gateway

Scenatio step by step analysis
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Scenario
S(:‘(;r::o Make energy data that the smart home contains available externally
Ste Name of Description of Information Information Information Requirement
PlEvent process/ process/ Service producer . exchanged q ?
No a0 a0 receiver (actor) R-IDs
activity activity (actor) (IDs)
Send alobal Internal smart
1.1 g Smart metering |metering
electricity data
gateway
Sen_d data External smart
available . .
1.2 Smart metering |metering
externally (off- atewa
site) 9 y
External smart
1.3 Receive metering
gateway
Receive global Intern_all smart
1.4 S metering
electricity data
gateway
Send global Intern_al smart |Energy
1.5 e metering management
electricity data
gateway gateway
Send alobal Internal smart
1.6 9 metering CEM
electricity data
gateway
1.7 Receive CEM
18 Get.current CEM
setting
1.9 Enhance data CEM
Send Energy
1.10 Zlnohbaar;ced CEM management
electricity data gateway
Energy
1.11 Receive management
gateway
Make data Ener
available 9y
1.12 management
externally (off- i
Site) gateway
4.2.2 Make energy data that the smart home contains available locally (external data query)
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Aotivity: Meis snangy dats ihed the fmari Home oontaine & va llsbls looally (sxiermal dats quary) /'
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Use Case: Scenariol_overview /
i A
«SésEt:ﬂm» «Sysem» «System»
Energy Management User Interface
Gateway
| spm>
| e
<suZe >
«Scenario»
Make energy data that the
Smart Hom e contains available
locally (external data query)
OO
| spEE ==Use==
===
«Sysem»
DEM «Sygem» «Systems»
Internal Smart Meter Smart Metering
Gatew ay
Scenafio step by step analysis



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

IEC SRD 62913-2-3:2019 © IEC 2019

IEC62913-2-3-S056Provide a third party with enriched smart home electricity data

- 273 -

Scenario
St::;r:::o Make energy data that the smart home contains available locally (external data query)
Ste Name of Description of Information Information Information Requirement
Plevent process/ process/ Service producer . exchanged a ’
No o o receiver (actor) R-IDs
activity activity (actor) (IDs)
Send global Internal smart
2.1 electricity Smart metering |metering
data gateway
Receive
Internal smart
global h
2.2 . metering
electricity
data gateway
Internal smart
2.3 Send global metering CEM
energy data
gateway
Send alobal Internal smart
2.4 g metering User interface
energy data
gateway
Internal smart
2.5 Send global metering DEM
energy data
gateway
2.6 Receive User interface
2.7 Receive CEM
2.8 Receive DEM
29 Get‘current CENi
setting
2.10 Enhance with CEM
specific data
Send external Energy
2.11 d CEM management
ata query
gateway
. Energy
2.12 Receive the management
query
gateway
Send external Energy
2.13 management CEM
data
gateway
2.14 Redee CEM
external data
Enhance data
2.15 with external CEM
data
Send
2.16 enhanced CEM ul
data
2.17 Receive ul
4.2.3 Make energy data that the smart home contains available locally (push external data)
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Aofivily : M ake snergy dafa thatthe ImariHome containe avallabls locally (push exf=mal data) /

%

o Sypmta i

%

S Sy Ee s

%

*

Syshom s xSyt s A %
Emari Madzring Indernal Smart Ensngy Ucar intartsos LR . & xSt e
Mafer Dafsway Managsment CEM DEM
L P—— Satsway EETEEN g SR
| e
Actiu ySat AuTidySat & AdidiySat A ivitySat Acvie Bt
ki Byl
i S il ol
Ik
p— shclvitys
whlwilys
320 glabial | =
sl oiriolty data ghobal
== R —
\__ daia
Pt W
whclvitys
Fosesi I
Bend global |7 2000 glona Ybo
SnEng dais arangy data
ST
Sarnd global ans
bal enengy data
MO
YES
| —
P e
D ourren i
exiting
ol
shclvitys .
Bend & whern al YES

dats

[===]

S

e wiernal d sty
===

afucH ity e

Enhanos dats
with exiernal
dats ==



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

IEC SRD 62913-2-3:2019 © IEC 2019 - 275 —

IEC62913-2-3-S056Provide a third party with enriched smart home electricity data

Use Case: Scenario1_overview /
«::;yEIem»
CEM
«Sydem»
DEM «System »
Bl == User Interface
<<Uses>
<< USess
«Scenario»
Make energy data that
the Smart Home
contains available
locally (push external
data) >
<<UEF>
<<USE >
< <SesH
«Sysems»
Energy Management «System i
Gateway Smart Metering
«Sydem»
Internal Smart Meter
Gateway
Scenafio step by step analysis
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Scenario
S(:‘(;r::o Make energy data that the smart home contains available locally (push external data)
Ste Name of process/ POSE EE0 IR Information IR 0 Requirement
PlEvent P! of process/ |Service producer . exchanged a ?
No activity o receiver (actor) R-IDs
activity (actor) (IDs)
Send alobal Internal smart
3.1 g Smart metering |metering
electricity data
gateway
Receive global Intern_al smart
3.2 S metering
electricity data
gateway
Send global ener Internal smart
3.3 9 9y metering User interface
data
gateway
Internal smart
3.4 Send global energy metering CEM
data
gateway
Internal smart
35 Send global energy metering DEM
data
gateway
3.6 Receive User interface
3.7 Receive CEM
3.8 Receive DEM
3.9 Get current setting CEM
310 Enha_n_ce with CEM
specific data
Energy
3.11 Send external data management CEM
gateway
312 (Ij?ecelve external CEM
ata
3.13 Enhance data with CEM
external data
3.14 Send enhanced-data CEM User interface
3.15 Receive User interface
5 Inforpnation exchanged
Information exchanged
Information Name of Description of information Requirements IDs
exchanged ID information exchanged
6 Requirements (optional)



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

IEC SRD 62913-2-3:2019 © IEC 2019 - 277 -

IEC62913-2-3-S056Provide a third party with enriched smart home electricity data

Requirements (optional)

Category ID

Categories for
requirements

Category description

Requirement
1D

Requirement description

Category ID

Categories for

Category description

requirements

Requirement
1D

Requirement description

7 Common terms and definitions

Common terms and definitions

Tefm

| Definition

8 Custpm information (optional)

Custom information (optional)

Key

Value

Refers to Sectipn
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Table B.15 — Provide alarms related to the smart home electricity behaviour
to the client or resident

IEC62913-2-3-S058 Provide alarms related to the smart home electricity behaviour to the client or resident

1 Description of the use case

1.1 Name of use case

Use case identification

ID Area Name of use case
/Domain(s)/
Zone(s)
IE[C62913- | Area: Energy SUC-Provide alarms related to the smart home electricity behaviour to the
2-B-S058 system client or resident
Domain: Smart
home

1.2 Vefsion management

Version management
Vlersion Date Name of Changes Approval
No. author(s) status
0.1 2013.04.11 | EDF First draft (short‘déescription, roles) | WD Working
Document
0.4 2014.03.07 | EDF Sequence’diagram WD Working
Document

1.3 Scppe and objectives of use case

Scope and\objectives of use case

Sdope The scope is restricted to\the smart home.

The sub-use case 3 does not describe the warnings that imply off-site monitoring.

Objective(s) — Inform the resident/client of a local event associated with his or her smart home
electricity-data (consumption, production...):

. Monitor the occurrence of (the) event(s).

[ Warn if an event occurs.

Re¢lated
business
calse(s)

1.4 Nafrative of Use Case
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Narrative of use case

Short description

The system Use Case describes how the CEM monitors the occurrence of events and warns the
resident/client if an event occurs.

Complete description
Principles:

P1. global electricity data are collected via the internal SMG.

P2. The smart home has a processing capability that can monitor the occurrence of an event. This function is
associated to the CEM function and Table B.14 describes how the eleciricity data are made available to
the CEM.

PJ3. Table B.20 describes the configuration of the event to monitor and the configuration of the channelNto
send the alarm.

P4. The use case describes monitoring of a single event, but it is repeatable for several events(

PY. Threshold overrun of electricity data available on site is monitored (consumption threshold)in kWh for
example).

1.5 HKey performance indicators

Key performance indicators

1D Name Calculation Scope Objective

1.6 Use case conditions

Use case.conditions

Asjsumption

e | Electricity data available on site are made-available via a Ul (a Ul only locally available on site or a Ul
connected to the WAN).

e | This use case is generic and does ‘net’assume timing constraints. It can subsequently be made specific tg
timing constraints.

e | Billing for generating alarm will\be made according to contract terms (periodic, ...) and is not described in
this Use Case.

e | Alarm channels:

— A compatibility~table ensures the consistency between the nature of alert (alert history for
informatian,“real-time alerts for action, ...) and the channel used to release it.

— The assumption is made that local alarms can have a real-time character and some alarms are
issyedrequiring action and are also issued for information. The channels used for these various
types’of alarms shall be compatible with the alarms.

e | If the Ul is connected to the WAN, the data are exchanged between the smart home and the Ul through
an\ehergy management gateway. The sequence diagram describes the case of a local Ul within the smarf
iIUIIIU.

Prerequisite

e The electricity supplier’s client has subscribed a plan to the electricity supplier.

e The resident/client owns at least one Ul.

e The client’s site is up and running.

e If necessary, the smart home is configured to feedback data.

e The channel through which the alarms shall be issued (number of mobile phone, e-mail addresses, ...)
are configured and available.

1.7 Further information to the use case for classification / mapping
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Classification information

Relation to other use cases

BUC-Provide enriched smart home data to relevant Parties in order to make the resident/client more active

Level of depth

Short version

Prioritization

G¢neric, regional or national relation

Gegneric

N3gture of the use case

Sylstem Use Case

Fyrther keywords for classification

snpart home

1.8 Gejneral remarks

General remarks

2 Diagfams of use case
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Diagram(s) of use case

home electricity behaviour to the client or resident

Use Case: Provide alarms related fo the Smart Home elecfricity behav iour to the client or resident /

Inform the
Client Resident
of a local
event

associated
with his
Smart Home

(consumption,
production...)

Alarm
channels
(see
description)

If the Ul is
connected
o the WAN,
the data are

through an
energy
management
gateway.
The
sequence
diagram
describes
the case of
a local Ul
within the
Smart
Home.

Electricity
data
available
on site are
made
available
viaa Ul (a
Ul only
locally
available
on site ora

Billing for
genemting
alarm will
be made
according
to contract
terms
(periodic...)
and is not
described
inthis Use
Case.

«SUCs»

¥ rovide alarms related to the
Smart Home electricity
behav iour to the client or

The
Electricity
Supplier's
client has
subscribed
a plan to
the
Electricity

owns at (2ast

This use
caseis
generic and
does not
assume
timing
consftraints.
Itcan
subsequently

TETSET T
CEM

5

If
necessary,
the Smart
Home is
configured
to feedback
data.

The channe
through
which the
alarms
shall be
issued,
(number of
mobile
phone, e-

The Client's
site is up
and running

mail
addresses...)
are
configured
and
available

«System »
er Interface

5

aSydems
Energy Managems
Gateway

Int
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Activity: Provide alarms related to t... /

Activitylnitial

«Scenano»
Monitor and warn the
client/resident

st e

ActivityFinal
3 Techhical Details
3.1 Acjors
Actors
Grouping Group Description
Actor name Actor type Actor Description Further information
specific to this Use
Case

Function enabling the definition of
coordinated energy management
strategies of one or several related
DEM depending on metering data,
price incentives, flexibility requests,
additional information coming from
other channels such as the Internet,
CHM System resident/client customization and CEM
potential resident/client opt-outs.

This function includes a processing
ability notably in order to take
resident/client customization and
electricity data enhancement into

account.
Energy management System Communication functions between Energy management
gateway y the WAN and the HAN. gateway

User interface (Ul) can be
connected to the smart home (HAN)
or to the WAN. If the Ul is

User interface System connected to the WAN, the data are | User interface
exchanged between the smart home
and the Ul through an energy
management gateway.

3.2 References
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References

No. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step by step analysis of use case

4.1 Overview of scenarios

Scenario conditions

Scenario Primary Triggering Pre- Posit-

No. Scenario name o o e
description actor event condition condition

Mg@nitor and warn the
regident/client

4.2 Sgenarios

4.2.1 | Monitor and warn the resident/client



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

— 284 — IEC SRD 62913-2-3:2019 © |IEC 2019

IEC62913-2-3-S058 Provide alarms related to the smart home electricity behaviour to the client or resident

Activity: Monitor and warn the client'res ident /

SysEm
aSygems U;rﬁl‘fi’m aSysEms )
CEM Energy Management <<Blisness>
Gateway Resfient {Smart Home)
BT
TEUSEEE [SAUER > J
ActivitySat ActivitySat AcivitySat ActivitySet
Event oocus 7
NO
aAtivitys
Get related warning
channel =%
NO

’ Locsl warning 7
YE!

Int=mal yw3rning

cArtivitys {imegtamg) aActivitys

| | Receive warning

ftime samp ete.)
f )

Send inkemal

warning [imestamp
etc) =-°

External waming 7

YES MO
aActvitys ahctivitys
Send external Receive
wWami Bl waming(fimestamp) warning
timestampetc. i
(timestamp etc.) ftime samp et}
aACtvitys
ey cActivitys
ahtivitys j Receive
Send waming U warning
(timestamp...} E_xtarrql |'.c:|'|'| g o0
oo | fimessmp)
N S
FlowFinal
@

ActivitFinal
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Use Case: Scenariol_overview /
aSysems
CEM
“LUseDE
aScenarion
Monitor and warn the
client/resident LS
LSt
cxuse s <<El.usiness>>
Resident fSmart Home)
CEUSEEE
a«Systepn
«Sygems Userdnterface
Energy Management
Gateway
Scenario step by step analysis
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Scenario
ezl Monitor and warn the resident/client
name
Ste Name of Description of Information Information Information Requirement
PlEvent process/ process/ Service producer receiver exchanged a ?
No i i R-IDs
activity activity (actor) (actor) (IDs)
11 Monitor event CEM
occurrence
12 Get rglated CEM
warning channel
Send internal
1.3 warning CEM User interface
(timestamp, etc.)
1.4 R_ecelve warning User interface
(timestamp, etc.)
1.5 D_|sp|ay warning User interface |Resident
(timestamp, etc.)
1.6 Read warning Resident
Send external Energy
1.7 warning CEM management
(timestamp, etc.) gateway
Receive warning Energy
1.8 . management
(timestamp, etc.)
gateway
Enekgy
1.9 Send warning management
gateway
5 Information exchanged
Information exchanged
Information Name of Description of information Requirements IDs
gxchanged ID information exchanged
6 Reqyirements~(optional)
Requirements (optional)
Category 1D | Categories for Category description
requirements
Requirement Requirement description
ID
Category ID Categories for Category description
requirements
Requirement Requirement description
ID
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7 Common terms and definitions

Common terms and definitions

Term Definition

8 Custpmrimnformation (optionat)

Custom information (optional)

Key Value Refers.to Section

Table B.16 — Manage the flexibility in electricity demand and géneration within
a smart home from emergency signals

C62913-2-3-S042 Manage the flexibility in electricity demand and generation within a smart home fro

emergency signals
1 Dgscription of the use case

1.1 Name of use case

Use case identification

1D Areal
Domain(s)/
Zone(s)

IEC62913- | Area: Energy
2-3-S042 system

Name of use case

SUC-Manage the-flexibility in electricity demand and generation within a
smart home, froam emergency signals

Domain: Smart
home

1.2 Yersion management

Version management
Version Date! Name of Changes Approval
No. author(s) status
A 2014.04.5 | EDF WD Working
Document

1.3 Scope and objectives of use case
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emergency signals

Scope and objectives of use case

Scope

The scope is restricted to the smart home.

Objective(s)

The objective is to preserve the best electricity supply in emergency conditions.

Emergency signals can be sent in order to preserve the electricity grid or react to an
external event met on the electricity grid.

The objective is to maintain in an emergency situation the supply of electricity to the

maximum number of customers and to ensure the best supply to priority customers.
The emergency signal can be:

— a cut off,

— areduction of subscribed power.

This second case may involve evolutions of the regulatory framework.

Three functions:

— Before an emergency signal (reduction of subscribed power). if‘@ notification is sent a
few minutes before: anticipate if need be and if possible.

— Upon receipt of the emergency signal: define and carr{zout a load management strate

— At the end of the emergency signal: define and carky 6ut a load management strategy
switching back on loads if need be.

Resident customizations are taken into account(soras to define the load management
strategies in order to prioritize electricity usages regarding the resident preferences in
emergency situation.

Dy .-

Related
pbusiness
Case(s)

1.4 Narrative of Use Case
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Narrative of use case

Short description

The load management strategy is defined and adapted regarding emergency signals. The resident is informed
if necessary.

Complete description
Principles:

P1. In order to solve grid constraint, the grid operator uses the flexibilities available on the energy market.
Only in an emergency situation and in order to maintain the grid, the grid operator has the possibility t
send an emergency signal. This is the last option before a cut off. This action will be taken according, t
the regulatory framework.

[

P2. An emergency signal can be a reduction of subscribed power. It is sent by the grid operator to(the-metgrs
and displayed on the interaction/information devices (lID).

P3. The opt out is not an option. If the resident doesn’t take in account the emergency signal there will be &
cut off.

P4 This use case considers that emergency signals indicate a power value. A starting,date and an estimatgd
ending date may be associated to the power value. These data are received by-the meter through the
external SMG but the starting date and the estimated ending date are not necessarily broadcasted
throughout the internal SMG to the smart home.

P5. A new emergency signal can be received during an ongoing emergency.eyent; it is considered as the
starting of a new emergency event.

P6. An emergency message informing of the situation may be associatéd to the emergency signal. This
emergency message is sent through the SGCP, that is to say the EMG or the internal SMG.

P7. This use case assumes that the CEM establishes a load management strategy and sends it to the DEM
function(s) in order to be executed.

e This applies to a customer energy management system (CEMS) and to the indirectly connected
appliances (ICA) that it controls.

e This applies to a directly connected appliance (DCA), that is to say a smart appliance directly
connected to a smart meter radio transmitter.

P8. This use case considers the two following-cases:
e case where the appliances can.§end information,
e case where the appliances’cannot send information.

P9. Depending on its capability, the CEM function of the CEMS and DCA arbitrate regarding resident
prioritization in emergency\situation.

Common scenario:

The grid operator identifies an emergency situation on the grid then sends an emergency signal to the smaft
home as a last possibility before a cut off.

The smart homereceives an emergency notification or an emergency signal via the external smart metering
hateway.

When an_emergency notification is sent, the smart home can define a load management strategy, inform th
resident-if*necessary and execute new instructions if any.

()

The resident cannot opt out of emergency signals responses.

Tsident customizations are takem imtoaccount s as to defime thetoadmmamagement strategies imorder to
prioritize the usage regarding the resident preferences in emergency situation.

1.5 Key performance indicators
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Key performance indicators

ID Name Calculation Scope Objective

1.6 | Use case conditions

Use case conditions

Assumption

4+ Emergency messages are received through SGCP

4 Emergency signals are received through the external SMG

¢4 Standard RCI (remote customer information) fields and/or physical dry contact emable to detect
emergency signals (received via the external SMG).

4 The anticipation capability is an option.

4 The resident is informed locally and/or away from home via any medium (dedicated display, appliance
display, LED, SMS, etc.)

Prerequisite

4 The client has subscribed an electricity plan from the electri€ity supplier.

4 The client’s smart home is up and running.

1.7 Kurther information to the use case for classification/ mapping

Classification information

Relation to other use cases

|_evel of depth

Short version

Prioritization

Generic, regional or national relation

Nature of the use case

System Use Case

Further keywords for classification

1.8 General remarks

General remarks

2 Diagrams of use case
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Diagram(s) of use case
Activity giagram
PP, o on ey ol o AR

e

Emergency siona recswed by Emergency message resived by
intemal ShG é GCP

Receive emergency signal

v
3 :

Analyze the emergency signal
Nodification of afuture Emerger

Sating of an emergancy svent or , ngoing emergency svert — i é
ariciy na

" W
andirg of anemergency evert
9 gency ‘é artic petion
capability

@j‘:ilﬂy

Take'ENFS status into
account it 0 EM has response
capability

4 Take DENFS status into account if DEM

has response capa bility

e
-

o $ 13 Cany out the insiructionsit
@ :

O @
S
Timin \
1. The activities descriQ\ed,in the activity diagram are iterated all day long.
N

3 Technical details®§)
3.1 Actors Q~

&
&S

%G)

2



https://iecnorm.com/api/?name=26c680dcd40580f9241b03c0998f8b64

- 292 - IEC SRD 62913-2-3:2019 © |IEC 2019

IEC62913-2-3-S042 Manage the flexibility in electricity demand and generation within a smart home from

emergency signals

Actors
Grouping Group Description
Actor name Actor type Actor Description Further information
specific to this Use
Case
Communications functions between
External SMG System the smart grid area and the smart
metering.

Combination of the following meter-
related functions from the smart
metering reference architecture:

e metrology functions including
the conventional meter display
(register or index);

M System e one or more additional

functions. These may also
make use of the display;

. meter communication fdpetions.

[SOURCE: CEN/CLC/ETSIJTR
50572:2011]

Communications functions between
[nternal SMG System the smart metering and the smart
home.

User interface (Ul) can be
connected+to the smart home (HAN)
or to the’WAN. If the Ul is

| System connected to the WAN, the data are
exchanged between the smart home
and the Ul through an energy
management gateway.

Function enabling the definition of
coordinated energy management
strategies of one or several related
DEM depending on metering data,
price incentives, flexibility requests,
additional information coming from
other channels such as the Internet,
CEM System resident/client customization and
potential resident/client opt-outs.

This function includes a processing
ability notably in order to take
resident/client customization and
electricity data enhancement into
account.

Function adapting the operations of
g giverretectricadevice depending
DEM System on the incoming orders, resident
customization and potential opt-outs
that may be manually done locally.

3.2 References
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References
No. | References Type Reference Status Impact on use Originator / Link
case organization
4 Step-by-step-anatysisofuse—eease
4.1 Qverview of scenarios
. e ‘b‘
Scenario conditions a’
|74
No Scenario name Scenario Primary | Triggering ;- Post}
. description actor event ition | condition
1 [The CEM reacts to an emergency signal
eceived through internal SMG
5 [The CEM reacts to an emergency
message received through SGCP
4.2 |Scenarios
4.2. The CEM reacts to an emergency signal received through-internal SMG

Sequence digagram(1/2)

« the CEM reacts to an emergency signalyeceived through internal SMGs

Intemal SMG DEM “

WEtrergenoy signal recetved through internal ShG
n W emergency si(r alipower value, ...} »
ﬂ «_emergency sighalipower value, ...} »

Analyze emergency signal

Starting or ending of an emergency event

If dem's response capabilf
Pe ﬁ f gyatus query
B _ status
B | Adapt strateqgy

- i
B irstrirctionif Ty

=

If information necessity .
Informations §
Ih‘ DEM's information|capability D Informations |
r—| Carry out
Cprydentid - Feproduction inferdite instructions if any

Scenario step by step analysis
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Scenario
Scenario
name
Step Name of | Description of ; Information Inform_atlon Information Requirement,
Event| process/ process/ Service producer receiver exchanged
No e e R-IDs
activity activity (actor) (actor) (IDs)

4.2.2 The CEM reacts to an emergency message received through SGCP

Sequence diagram(2/2)

« The CEM reacts to an emergency message received through SGCP

CEM

B

If emergency

nessage received
Emergency mes

Emergency me

(c JIS

through5é GF
s age(start, estimated en

:s_@;ag_e{_ startestimated en
J Anayze emergency I

ling ,...)
ling, ...}

essapge

T o tifi cation of a fislive ®

Tergency event

Si capdrité damtheipdtion

If DN ‘s besadrns e cap ability
Status query
B status
B | | Define a strategy
(G | Instructions .

finformation necessi

Informations

IfDENT s informatiorn capabifity
n Informations _|
| Carry out instruction il rw
10
Scenario_step by step analysis
<</\J s i
cenario
A\
Scenario
name
Name of |D ription of Information Information Information .
Step ame o escription o ; ormatio o _ato ormatio Requirement,
No Event| process/ process/ Service producer receiver exchanged R-IDs
activity activity (actor) (actor) (IDs)

5 Information exchanged
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Information exchanged

Information Name of Description of information Requirements IDs
exchanged ID information exchanged

6 Regtirements—{optionat)

Requirements (optional)

Category ID Categories for Category description
requirements

Requirement Requirement description
1D
Category ID Categories for Category ‘description

requirements

Requirement Requirement description
1D

7 Cdmmon terms and definitions

Common terms and definitions

Term Definition

8 Custom information (eptional)

Custom information (optional)

Key Value Refers to Section
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Table B.17 — Manage the flexibility of the smart building on electricity demand
and generation from price incentives

IEC62913-2-3-S045 Manage the flexibility of the smart building on electricity demand and generation from price

incentives
1 Description of the use case

1.1 Name of use case

Use case identification

ID Area Name of use case
/Domain(s)/
Zone(s)

IEC62913- | Area: Energy SUC-Manage the flexibility on electricity demand and generation from-price
2-3-S045 system incentives

Domain: Smart
building

1.2 Vergion management

Version management

Vérsion Date Name of Changes Approval
No. author(s) status

0.1 2013.11.26 | EDF WD Working
Document

0.2 2014.07.01 | EDF WD Working
Document

1.3 Scqgpe and objectives of use case

Scope and objectives of use case

Scppe Automatic respahse of the smart building from price incentives.

Virtual dry contacts and short messages are out of the scope of this Use Case.

Objjective(s) — Confrohthe flexibility of ecosystems:

. Before a peak and depending on the price levels of the next day: anticipate if need
be.

e During a peak: shut off or automatically reduce loads within the customer’s smart
building.

e  After a peak: switch back on loads if need be.

e After a change in supplier index: choose and execute a load management
atlatcyy.

Related
business
case(s)

1.4 Narrative of Use Case
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Narrative of use case

Short description

The system Use Case describes how the building energy management system optimizes the energy bill
through anticipation of a dynamic peak period and how the client/energy manager is informed.

Complete description

Functions:

e Before a peak and depending on the price levels of the next day: anticipate if need be.

e PDuring a peak: shut off or automatically reduce loads within the customer’s smart building.
o [After a peak: switch back on loads if need be.

o [After a change in supplier index: choose and execute a load management strategy.
Pripciples

P2| A price incentive relates to dynamic peak periods, fixed peaks and other supplier index'shanges (e.g.
going from "low rate hours" index to "high rate hours" index within a "high rate hoursHow rate hours"
subscription plan).

P3| This use case assumes that the BEM establishes a load management strategyiand sends it to the DEM
function(s) in order to be executed.

e This applies to a building energy management system (BEMS) and-to ‘the indirectly connected
appliances (ICA) that it controls.

e This applies to a directly connected appliance (DCA), that is‘to say a smart appliance directly
connected to a smart meter radio transmitter.

P4| This use case considers the two followings cases:

e case where the appliances can send information,

. case where the appliances cannot send information.

1.5 Kley performance indicators

Key performance indicators

D Name Calculation Scope Objective

1.6 Use case conditions
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Use case conditions

Assumption

e There are 3 SDPPDs (standard dynamic peak period day), each of them being the description of a series
of indexes over a finite duration.

e The way the dynamic peak period message is sent is based on metering information known to date. A
dynamic peak period broadcast message can generate up to three timed actions for the meter. An
example of a common scenario for a dynamic peak period (DPP) scheduled for day MM/08/YY between
6 p.m. and 8 p.m. would be:

1. Simultaneous reception of three timed actions by the smart meter on day MM/07/YY at around 4 p.m.
Action A: "DPP1* notification on day MM/07/YY at 8 p.m."
Action B: "Dynamic peak period DPP1 start on day MM/08/YY at 6 p.m."
Action C: "Dynamic peak period DPP1 stop on day MM/08/YY at 8 p.m."

P. Activation of action A, on day MM/07/YY at 8 p.m.

3. Activation of action B, on day MM/08/YY at 6 p.m.

1. Activation of action C, on day MM/08/YY at 8 p.m.

e A dynamic peak period can include one or many price periods, therefore possibly’index changes.

e |t is assumed in this use case that neither the building energy management system (BEMS), nor the
directly connected appliances (DCA) necessarily have the capability to' get the price schedule. This is a
possible but not compulsory option.

e [The fields of the standard RCI (remote customer information) allow)to detect DPP notifications, DPP starts
and DPP stops.

e [The client/energy manager is informed locally and/or awa$, from home via any medium (dedicated display,
pppliance display, LED, SMS, etc.)

e |tis assumed that neither the building energy management system, nor the directly connected appliances
hecessarily have the capability to establish an anticipation strategy after receiving a DPP notification.

e [f the Ul is connected to the WAN, the data are exchanged between the smart building and the Ul through
an energy management gateway. The Ul mentioned in the sequence diagrams is a local Ul within the
Fmart building.

PrJrequisite

e [The client has subscribed an electricity plan from the electricity supplier.

e [The client/energy manager’s\smart building is up and running.

e [The smart meter receives\timed actions to be executed in order to announce a dynamic peak period
which means that beforehand, the electricity supplier has requested to activate a dynamic peak period for
his client).

1.7 Furfher information to the use case for classification / mapping
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Classification information

Relation to other use cases

BUC-Manage the flexibility on electricity demand and generation within a smart building from market signals

Level of depth

Short version

Prioritization

Gel'leric, regional or national relation

Geheric

Nature of the use case

System Use Case

Fufther keywords for classification

smjart building, load management strategy, price incentives, opt-out

1.8 General remarks

General remarks

2 Diagrams of use case
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Diagram(s) of use case

Macro-activities diagram

Activit

y diagram

i Time out of the timer {end of DPP mode )

« Optout for this DPP = ), « Opt-out for this
mode disabled PP » mode activated

-
=

—
-

Other Pl g
DPPnotification or next day color notification | (DPP start or DPPstop or change in suppli!%:

anticipation capability E Mo anticipation ca pability

o Opt-out for this |,

DPP » mode activated

« Opt-out for thiz DPP » mode

dizabled

w Opt-out for
DPP = mode apth

o Opt-out for this DPP »

g’mbde disabled

. DFFstop

DFP start
with duration

DPP start
with duratipn o 1

hing

fjluence diagram

xO

The activities described in the@hty diagram are iterated all day long.
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Sequence Diagram (1/6)

tion of the physical dry contact »

15 10 < nge 1 Lhe

i)

TITTReT 15 OTT[OT TUITHTITR] WiTITOIR of THTRe N
u Position of the POC"* H,Applm\r.e}. Binary position of the PDC*%*)

u Define the strategy

I inforguation necessity and information capability

Information

[ C | »4

n Carry out the instructions

**BA Binary appliance
*"*PDC:. Physical Dry Contact

Sequence Diagram (2/6)

cation and the «

Time /S off or rumrirng withot a timeout
Activatd « DPP notification »

ROFF ﬁruu'omm SGCP .
DPP noti IEJLIDT;

Iflearmitt ¢ capability and ko wn price incentive

Learn the price schedulg
to adapt the preset enefgy management strategies

—| Analyze the price incentive

[~

1T DEMs have response capabifity
Status guery

Status

1 DPFP nptification

Ifanticipation capability
T e « O pt-out for this DPP » mode is activatpd

B _—| Apply the opt-out strategy
o 5

Inst ructions

f information necessity
Information

*DEF’ dynamic Peak Period If DER has infolmation capability Infarmation

n .|| Carry out the igstructi
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Sequence Dlagram (3/6)

* notification and the

Timer is off or minning witout a tinreout
: Activate « DPP rotification »

H&D gent trough $GCH
DEF netification S
1T learptin g capability a gl ko w price incentive
m _:I Learn the price scheduld

— to adapt the preset enefgy management strategies

1T DEfls have res iéon se papabili

Analyze the price incentive

Rus guery .
n ; Status ]

If DPF notificati on

1T antilci pation capahility
1 Define a strategy dépénding on customization and

— opt-out if any
m Instructiens

It informati on mecessify

n I nformatign

T DEN has informatelt capabifity
Information

n Carry cut the instruction)

Seql_.lence Dlagram (4/.6_)

Timer is off r rurming withoutla timeout
_:| Activate « DPP start » or « DPP stop » or supplier index change

”Dﬁe” qrﬁ*‘f’@faﬁq@?a\[} P stop = or supplier index dhange
=

If the price incentive is broaf casted via the RCf
:| Analyze the price incentive

If fearnlin g capabifity amd Lk own price incen tives
Learn the price schedule

n E to adapt the presetenergy management stiategies
IfDEMS have r'esase a5 query

n d Status

Ifthe o Opt-out for this DRP » mo de is activated

TTOPF Sl E [Tiex
B | | Apply the opt-out strategy

n Instructions if any

Iffnformation necesgity
Information .
I} FDEN has information capability _m

n [ ]camy out the ingtructioh if a

|m PP start w KLY i mer

ITIDPP stop and opt-put mode activated for thijs DPFP
: Trigger the stop of the « Dpt-out for this DAP = mold)
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Sequence Diagram (5/6)

BEM DEM “

Timer is off or or runnimg withgut a timeout
_n Activate ¢« DPP start @ or « DPP stop @ or change supplier index
i "'ﬁ‘"“ CPE S Eart W or «-DPP stop ¢ or change in supplier index

if the price incentive is brogdcasted on the RCI
| | | Analyzethe price incentive

If learning capability and unknown price incentive
r“l Learn the price scheduld
m to adapt the preset enefgy management strategies

IfDENVE have response capabili
b Stafus query

L Status

1f DPP start or DPP stop pr change in supplier index’
Adapt the strategy

[H]

If information necessity

Information €~

Information
n |::| Carry out instructions if 3n

If DEM has information capab iy

1fDPP start with ﬁrf[ Start timer

Sequencgzbiagram (6/6)

@ time out of the timer (eMoT the DPP mode ( DPP with a duration)) »

Internal Sk G

Timer out pf the timer{ end df DPP mode for a DPP with a duration

1f Opt put for this DPP mpde is activated

: | Trigger the stop of the o Opt-out for this OPP » mode

1f Opt=gutfor this DFF » mode |s disabled
:l Adapt the strategy

Irstructions i amy

If information necess iy

Information

=
=]

JENA as Trormatipt capaiiiity

Hormafio

— Carry out instructions if any
I

3 Technical details

3.1 Actors
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Actors
Grouping Group Description
Actor name Actor type Actor Description Further information
specific to this Use
Case

A party in charge of the energy

Energy manager Business management of the smart building

Communications functions between
External SMG System the smart grid area and the smart
metering.

Combination of the following meter-
related functions from the smart
metering reference architecture:

e metrology functions including the
conventional meter display
(register or index);

SM System e one or more additional functions:

These may also make use ofthe
display;

e meter communication‘functions.

[SOURCE: CEN/CLCIETSI TR
50572:2011]

Communications*functions between
Intgrnal SMG System the smart metering and the smart
home.

User.interface (Ul) can be
connected to the smart home (HAN)
anto the WAN. If the Ul is

ul System connected to the WAN, the data are
exchanged between the smart home
and the Ul through an energy
management gateway.

Function enabling the definition of
coordinated energy management
strategies of one or several related
DEM in a smart building depending
on metering data, price incentives,
flexibility requests, additional
information coming from other
channels such as the Internet,
BEM System energy manager and building
resident customization and potential
opt-outs.

This function includes a processing
ability notably in order to take
buitdimg manager customization and
electricity data enhancement into
account.

Function adapting the operations of
a given electrical device depending
DEM System on the incoming orders, resident
customization and potential opt-outs
that may be manually done locally.

3.2 References
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References

No. | References Type Reference Status Impact on use Originator / Link
case organization

4 Step by step analysis of use case

4.1 Ovérview of scenarios

Scenario conditions
Ngq. Scenario Scenario Primary actor Triggering Pre-Condition Post-
name description event Condition
1
2

4.2 Sdenarios

cenario No.1- X
name:
SteL) Event | Name of | Description | Service | Information | Information | Information | Requireménts
Nol. process/ | of process/ producer receiver exchanged R-IDs|
activity activity (actor) (actor) (IDs)
cenario No.2- X
name:
SteL) Event | Name of | Description | Service | Information | Information | Information | Requireménts
Nol. process/ | of process/ producer receiver exchanged R-IDs|
activity activity (actor) (actor) (IDs)

5 Information exchanged

Information exchanged

nformation Name of Description of information Requirements IDs
ekchanged-ID information exchanged

6 Requirements (optional)
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Requirements (optional)

Category ID Categories for Category description
requirements

Requirement Requirement description
ID
Category ID Categories for Category description

requirements

Requirement Requirement description
ID

7 Comrpon terms and definitions

Common terms and definitions

Term Definition

8 Custgm information (optional)

Custominformation (optional)

Key Value Refers to Sectipn

Table B.18 — Manage the flexibility of the smart building on electricity demand
and generation from DR requests

IEC62913-2-3-S047 Manage the flexibility of the smart building on electricity demand and generation fron

requests
1 Descfiption-of the use case

1.1 Narmhetof use case

Use case identification

ID Area Name of use case
/Domain(s)/
Zone(s)

IEC62913- | Area: Energy SUC-Manage the flexibility of the smart building on electricity demand and
2-3-S047 system generation from DR requests

Domain: Smart
building

1.2 Version management
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Version management
Version Date Name of Changes Approval
No. author(s) status
0.1 2013.11.26 | EDF First draft (short description, roles) | WD Working
Document
0.2 2014.05.05 | EDF Sequence diagram WD Working
Document

1.3 Scqgpe and objectives of use case

Scope and objectives of use case

Scppe Automatic response of the smart building from DR requests.

Objjective(s) — Give the possibility to the energy manager to opt out of tariffrincentives and demands of
flexibility, if desired for reasons of comfort:

. Before a DR request if a notification is sent:«anticipate if need be and if possible.
e Upon receipt of the DR request: define andycarry out a load management strategy.

e At the end of the DR request periodi-define and carry out a load management
strategy by switching back on loads if/need be.

Rejated
buginess
case(s)

1.4 Narnrative of Use Case
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Narrative of use case

Short description

The system Use Case describes how the BEM/DEM defines the load management strategy and adapts it
depending on a DR request. The energy manager is informed if necessary.

Complete description

Principles

P1. This use case considers that DR requests apply on a period.

P2| This use case considers DR requests intended for:

e areduction or termination of loads or electricity generation,

e arise in loads or electricity production,

e a modulation (power, ...).

P3| A DR request can be:

o a flexibility request indicating the start of a period and a duration,

o afirst flexibility request message indicating the start of a period and then(a'second one indicating
the end of the period.

A notification can be sent to announce a future flexibility request. This nofification is considered as a
flexibility request message as well.

P4| This use case assumes that the BEM establishes a load management‘strategy and sends it to the DEM
function(s) in order to be executed.

e This applies to a building energy management system~ABEMS) and to the indirectly connected
appliances (ICA) that it controls.

e This applies to a directly connected appliance (DCA), that is to say a smart appliance directly
connected to a smart meter radio transmitter.

P5| This use case considers the two following casess

. case where the appliances can send infermation,

. case where the appliances cannot s€nd information.
P6| The energy manager can opt out of & flexibility request.

P7| Depending on its capability, the BEM function of the BEMS and DCA arbitrate between flexibility requests
and price incentives.

Common scenario

The smart building receivesia flexibility request notification or a flexibility request via the EMG or via the
exfernal smart metering gateway.

WHen a flexibility request notification is sent, the smart building can define a load management strategy,
infprm the energysmanager if necessary and execute new instructions if any.

WHen a flexibility request is sent, the smart building can adapt the load management strategy, inform the
eng¢rgy manager if necessary and execute new instructions if any.

Prifce incentives, energy manager customizations and possible opt-outs are taken into account so as to define
or pdapt'the load management strategy.

1.5 Key performance indicators

Key performance indicators

ID Name Calculation Scope Objective

1.6 Use case conditions
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Use case conditions

Assumption

e Flexibility requests are received via the smart grid connection point, that is to say the external SMG or the
EMG.

o Standard RCI (remote customer information) fields enable to detect flexibility requests (flexibility requests
messages received via the external SMG).

o A DR request notification can match a flexibility request message.

e [The energy manager is informed locally and/or away from the smart building via any medium (dedicated
display, appliance display, LED, SMS, etc.).

e |[The anticipation capability is an option.

e [The client of electricity supplier is also a client of a flexibility operator.

e [f the Ul is connected to the WAN, the data are exchanged between the smart building andte Ul through
an energy management gateway. The Ul mentioned in the sequence diagrams is a local ‘Ul within the
Fmart building.

PrJrequisite

e |[The client has subscribed an electricity contract from the electricity supplier.

e [The client has subscribed a contract to make flexibilities available to a flexibility operator.

e [The client’s smart building is up and running.

e [The smart building is configured to feedback data enabling to validate the activation of flexibilities (for
example, the smart meter is configured in "load curve" mode):

1.7 Furfher information to the use case for classification / mapping

Classification information

Re]ation to other use cases

BUIC-Manage the flexibility on electricity demand and generation within a smart building from market signals

Leyel of depth

Shprt version

Prioritization

Geheric, regional or national relation

Geheric

Nature of the use case

System Use(Case

Fufther’keywords for classification

1.8 General remarks
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General remarks

2 Diagrams of use case

Diagram(s) of use case

Macro-activities diagram

Tingirrer
T1| The activities described in the activity diagram are iterated all day long. r\Q)

Sefijuence diagram ’(19

o
.. Activity diagram N7

Time out of the timer {end of DPR reguest fq/
v

o Opt-out fof this
DR reguests rhode
actifated

@ ™=

W

wia physical dry contact ‘a Via SGCP 4]

Other DR requeast
|/ (DPP start or starteduration or stop

opt-out forthi w Opt-out for this DR
DRreguest » mode 'érequest » mode dizabled

activated

DR reguest start a’i request stop

o Opt-out for this |,
DR request: mode activated

DR request start
with duratign—

with durption
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Sequence Diagram (1/6)

A BA®* reacts 1o a change in the position of the physical dry contact »

| e s

Timser is offlor tunning withog § time out
u Position of the PDC " * ({Appliance), Binary position of the PDC*5*

B \ Define the strategy

f inforquation necessity and information capabiity

Information

ﬂ '\ 4 d

n \ Carry out the instructions

“*BA Binary appliance
**PDC: Physical Dry Contact

Sequence Diggram (2/6)

« The BEM reacts to a DR request” notification ang the « Opt-outfor this DR request » moc

mamaswe | eev oo | w |

Timrer is off or rusvirtg withhogt a tinme out

n_] Activate « DR request notification =

IfDR sem ugﬂrggh SQGP

GuEst Aetification
B a [:I Analyze the DR re guest

If DEMs frave response capability

m Status guery
B " Status

If DR request notification

If artied pati on capability

H e opt=orrt-for- s O Teges t o TS et ratert

ﬂ 1] Apply the opt-out strategy

B Instructions

I itformation necessity
Information

If DEM has infofmation capability :
Information.

E Carry out the ihstructio
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Sequence Diagram (3/6)

«The BEM reacts to a DR requ

st* notification and the « Opt-out for this DR reqg

DEM

OIf or runeing without a tirmeont
| Activate « DR requdst notification »

1fDR sept through SGCP

B DR request notificdtion

B I—::I Analyze the DR reguest

1f DEMSs frave resporse ca, abr'ﬁlg’[ .
atus guery

B . Status

If DR requrest nnotification

Ifanticipation capability
Define a strategydepe nding on customizatjon and

opt-out ifany
ﬂ Instrudtions
Ifinformation rrecessify

n Informatidn

DEM Iras information capability
n Infermation

:| Carry out the instructio

=

Sequgiite Diagram (4/6)

The BEM reactstoa DR request start oy a DR request stop andthe -out for this DR request » moc

BEM

Titmer js off or rumming with ot a timeont
Activate « DR reguest start » or « DR regueststop » change

IfDR sent throngh SGCP
B « DR reguest startfe or « DR reguest stop

-
B |—§| Analyze DR reguest

1T DENs have r'eSﬁe APy 3 s query

B : Status

I the & Opt-out for s DR request » mode is activated
I DR reqguest start or PR request stop

ﬂ LJ Apply the opt-out strategy
G |

Instructions if an A

Hynformation necessity .
Information

Tnformation

[ f DEN has informagion capability n

[1]carry out the ingtructidng if a

=
=

DR r'eqrresriﬁ'f with & fudg ep

IR request stop grd op t=0ust mod e activateq for this DR

request Trigger the stop of the « Dpt-out for this DR requet|: mofie
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Diagram (__5/6)

ststop and the « O

Intemal SMG BEM DEM “

Timer is off or running withqut a timeout

n l:l Activate ¢ DR request start © or ¢ DR requestjstop

IfDR sent through SGCP
# DR Fequest start]t or ¢ DR request stop #

| || Analyzethe price incentjve

If learning capability and unknown price incentive

r Learn the price schedule
m to adapt the preset enefgy management sfrategies

IfDENE have response gapabili
b Status query

L Status

IfDR request start or DR|request stop or change i sdppilier index
Adapt the strategy

[ H I

If information necessify

Information

If DEM has information capabil it Information

n Carry out instructions if 3n

IfDR request smﬁt-@mr&g; k Eimer

Sequemee Diagram (6/6)

@ fime out of the timer (agtl ot the DR request mode ( DR request with a duration}) »

Internal 5

Timer out pf the timer { end qf DR request mode fora DR request withia duration

1f Opt put for this DR reqliest mode is activated

B [ | Trigger the stop of the | Opt-out for this DR request » mod

1 Opt-gutfor this DR request ffmode is disabled
:I Adapt the strategy

InstruEtions iFamy

It information necessmy

Information

—
—

DEM has informatipn capability

ormafio

ﬂ ——| Carry out instructions if any

3 Technical details

3.1 Actors
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Actors
Grouping Group Description
Actor name Actor type Actor Description Further information
specific to this Use
Case

A party in charge of the energy

Energy manager Business management of the smart building

Communications functions between
External SMG System the smart grid area and the smart
metering.

Combination of the following meter-
related functions from the smart
metering reference architecture:

e metrology functions including
the conventional meter display
(register or index);

SM System e one or more additional

functions. These may also
make use of the display;

e meter communication‘fdnctions.

[SOURCE: CEN/CLCIETSI TR
50572:2011]

Communications*functions between
Intgrnal SMG System the smart metering and the smart
home.

Commidnication functions between

EMG System the<WAN and the HAN.

SGEP System

User interface (Ul) can be
connected to the smart home (HAN)
or to the WAN. If the Ul is

ul System connected to the WAN, the data are
exchanged between the smart home
and the Ul through an energy
management gateway.

Function enabling the definition of
coordinated energy management
strategies of one or several related
DEM in a smart building depending
on metering data, price incentives,
flexibility requests, additional
information coming from other
channels such as the Internet,
energy manager and building
resident-eustomizationandpotential

opt-outs.

BEM System

This function includes a processing
ability notably in order to take
building manager customization and
electricity data enhancement into
account.

Function adapting the operations of
a given electrical device depending
DEM System on the incoming orders, resident
customization and potential opt-outs
that may be manually done locally.

3.2 References
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