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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SYSTEMS INTERFACE BETWEEN CUSTOMER ENERGY
MANAGEMENT SYSTEM AND THE POWER MANAGEMENT SYSTEM -

Part 2: Use cases and requirements

FOREWORD

1) Thqg International Electrotechnical Commission (IEC) is a worldwide organization for standardization)con]prising
all |national electrotechnical committees (IEC National Committees). The object of IEC-i$” to promote
intgrnational co-operation on all questions concerning standardization in the electrical and_electronic figlds. To
thig end and in addition to other activities, IEC publishes International Standards, Technical Specifigations,
Tedhnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter \referred to ap “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee int¢rested
in fhe subject dealt with may participate in this preparatory work. Internationaly“governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates [closely
with the International Organization for Standardization (ISO) in accordancé, with conditions determiped by
agreement between the two organizations.

2) Thqg formal decisions or agreements of IEC on technical matters expressids nearly as possible, an interrjational
consensus of opinion on the relevant subjects since each technical committee has representation ffom all
intgrested IEC National Committees.

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

4) In ¢rder to promote international uniformity, IEC National Committees undertake to apply IEC Publigations
trarjsparently to the maximum extent possible in(their national and regional publications. Any divgrgence
betjveen any IEC Publication and the corresponding-hational or regional publication shall be clearly indidated in
thellatter.

5) IE( itself does not provide any attestation_ 'of conformity. Independent certification bodies provide corfformity
assessment services and, in some areass; access to IEC marks of conformity. IEC is not responsible for any
seryices carried out by independent certification bodies.

6) Al

7) No [liability shall attach to IEC ar_its directors, employees, servants or agents including individual expefts and
members of its technical committees and IEC National Committees for any personal injury, property danfjage or
other damage of any natures whatsoever, whether direct or indirect, or for costs (including legal feds) and
explenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othler IEC
Puljlications.

Lsers should ensure that they have'the latest edition of this publication.

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

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

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

IEC TR 62746-2, which is a technical report, has been prepared by IEC technical
committee 57: Power systems management and associated information exchange.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
57/1492/DTR 57/1546/RVC

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

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

A list [of all parts in the TEC 62746 series, published under the general lille Systems intérface
betwgen customer energy management system and the power management system, <cgn be
found|on the IEC website.

The dommittee has decided that the contents of this publication will remainynchanged until
the sfability date indicated on the IEC web site under "http://webstorefiec.ch" in thg data
related to the specific publication. At this date, the publication will be

e refonfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

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

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

Intelligent, integrated energy systems for smart environments

NOTE This Introduction is an extract from the “Demand — Response — White Paper, Siemens AG, 2010 [1]1.

In 2007, the number of people living in conurbations around the world surpassed that of those
living in rural areas. Today, large cities worldwide account for 75 per cent of energy demand,
and generate a large percentage of total carbon dioxide emissions. For this reason, a number
of cities and metropolitan areas have set themselves ambitious goals towards reducing
emissions by increasing the efficiency of their infrastructures. These goals aim to have a

positi e imlr_\nr‘f on the environment,while Pnnfimling to enhance the qnalify of life of gL W|ng

urban| populations.

The tfansition to a new “electrical era” in which electricity is becoming the prefetred energy
source for most everyday applications is currently taking place. This is governed’by thrde key
factorg: demographic change, scarcity of resources, and climate change.Nn’the meantime,
two development trends are of particular interest:

e the demand for electricity is continuing to grow

o the energy system is subject to dramatic changes

The ¢xperienced changes to the energy system might vary,” based on whether thegy are
natiorlally or cross-nationally observed. Some of the, changes are caused by elegtricity
produgtion and fluctuating power supply sources.

Until tecently, load dictated production, a method Wwhich influenced how interconnected power
systems were designed. Power generation was” centralized, controllable, and above all,
reliable. The load was statistically predictable,‘and energy flow was unidirectional, that i$ from
producer to consumer.

Thesg aspects of power generation are changing. Firstly, the rising percentage of fluctyating
production within the energy mix btought about by renewables reduces the level of power
genergtion control available. Secandly, the energy flow is no longer unidirectionally sent from
producer to consumer; now the:consumer is slowly turning into a “prosumer,” a term |which
denotes a person who produces and consumes energy. More and more consumels are
installing their own renewable energy products to increase energy efficiency. These
prosumers are cogenerating heat and power with their own solar panels or microCHRs, for
example. This trend (S ;set to continue, as government bodies continue to provide incentiyes to
domestic users to become “prosumers” as part of their increased energy efficiency policiges.

Managing reactive power in relation with power system voltage control will become|more
important in\situation and regions where distributed generation and power storage is or will
become{a substantial part of the total power demand of that region. The total power dgmand
in thel rnginn will be gpnpra’rpd partly hy the central power stations that are connected ko the
transmission system and the power generated locally by generators and storage facilities
connected to the distribution networks in that region. It will not be sufficient to switch
distributed generators and/or storage facilities of premises off during emergency situations in
the power system. In future it will be thinkable and it already happens that in certain regions
distributed generation and storage will support power system restoration in emergency
situations in the network. Voltage and frequency will not only be controlled by central power
stations and dispatch centers a more advanced control will be needed, supported by
appropriate energy market arrangements (contracts and transparent arrangements between
different parties involved).

1 Numbers in square brackets refer to the Bibliography.
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Ultimately, the way of the future will have to be that, up to a certain extent, the load follows
the energy availability.

The way in which loads (being demand or local generation) at the consumer side can be
managed, is through the mechanisms of Demand Response and Demand Side Management.

When referring to Demand Response and Demand Side Management, within this technical
report the following definition of EURELECTRIC [2] in its paper “EURELECTRIC Views on
Demand-Side Participation” is used:

e "Demand Side Management (DSM) or Load Management has been used in the (mainly
stitt-verticatty imtegrated—as—opposed—tounmbumndted)power-imdustry over thetast thirty
years with the aim “to reduce energy consumption and improve overall glegtricity
usage efficiency through the implementation of policies and methods .that control
electricity demand. Demand Side Management (DSM) is usually a task’for power
companies / utilities to reduce or remove peak load, hence defer the .installatigns of
new capacities and distribution facilities. The commonly used methods by utilities for
demand side management are: combination of high efficiency generation units, jpeak-
load shaving, load shifting, and operating practices facilitating” efficient usage of
electricity, etc.” Demand Side Management (DSM) is therefore*echaracterized by a ‘top-
down’ approach: the utility decides to implement measures on the demand s|de to
increase its efficiency.

e | Demand Response (DR), on the contrary, implies*a ‘bottom-up’ approach: the
customer becomes active in managing his/her ,consumption — in order to aghieve
efficiency gains and by this means monetary/ecenomic benefits. Demand Response
(DR) can be defined as “the changes in electric Usage by end-use customers from their
normal consumption patterns in response e  changes in the price of electricity over
time. Further, DR can be also defined as the incentive payments designed to ipduce
lower electricity use at times of high whalesale market prices or when system relipbility
is jeopardized. DR includes all intentional modifications to consumption pattefns of
electricity of end use customersithat are intended to alter the timing, leyel of
instantaneous demand, or thextotal electricity consumption”. DR aims to reduce
electricity consumption in times of high energy cost or network constraints by allpwing
customers to respond to price or quantity signals."”

The iptent of demand response*and demand side management programs is to motivate end
users|to make changes in electric use, lowering consumption when prices spike or wheh grid
reliabllity may be jeopardized. These concepts refer to all functions and processes applied to
influepce the behaviour) of energy consumption or local production. This leads to a|[more
efficignt energy supply which allows the consumer to benefit from reduced overall energy
costs

In thip context, the report focuses on the signals exchanged between the grid and the
premise, which may go from simple signalling to integrated load management.

Since many components must be integrated to interface within a demand response solution, a
suitable communication infrastructure is of paramount importance.

There is a variety of equipment connected to the grid, which may be included in a demand
response solution. Such devices can act as an energy source or load. Some devices can act
as both an energy source and a load alternately, depending on the operation mode selected.
In response to load peaks or shortages, selected generation sources can be switched on,
loads switched off, and storages discharged. In addition, loads with buffer or storage capacity
can be switched on to make use of preferred energy generation when available.

As shown in the examples in Figure 1, some device types provide storage or buffer capability
for energy. A storage device can give back the energy in the same type as it was filled. An
example of this is a battery. A buffer device, however, can store energy only in a converted
form, in the way that a boiler stores energy by heating up water; it is only capable of load-
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shifting. Devices capable of storage, however, can be utilized fully for energy balancing within
the electrical grid.

Source

Table: Demand response communication Infrastructure

Siemens AG [1]

Figure 1 - Exa@}:’les of demand response capabilities
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SYSTEMS INTERFACE BETWEEN CUSTOMER ENERGY
MANAGEMENT SYSTEM AND THE POWER MANAGEMENT SYSTEM -

1 Scope

The

HomeyBuilding/Industrial environment have a common understanding of messages,and d

uccess o

Part 2: Use cases and requirements

e omar

rid an

mar ome/bul

Ing/Tndustrial approac
related to interoperability, which means that Smart Grid and all smart devices

IS Very

much
in a
ata in

a defined interoperability area (in a broader perspective, it does not matter if ityas”an energy

related message, a management message or an informative message).

In contradiction, today’s premises are covered by different networks and|stand alone dgvices

(see Kigure 2).
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Figure 2 — Smart environment as of today
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ope- of this technical report is to describe the main pillars of interoperability to
differgnt’ Technical Committees in defining their interfaces and messages covering the

assist
whole
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Main pillars for
interoperability
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Figure 3 — Requirements for interoperabilitéjbq/
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R% -

use case

2.1.1.

1

use case
class specification of a sequence of actions, including variants, that a system (or other entity)
can perform, interacting with actors of the system

[SOURCE: IEC 62559:2008, IEC 62390:2005]
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21.1.2

use case

description of the possible sequences of interactions between the system under discussion
and its external actors, related to a particular goal

Note 1 to entry: A use case is the description of one or several functions performed by the respective actors.

[SOURCE: Alistair Cockburn, Writing effective use cases]

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

21.2
use cpse template
form which allows the structured description of a use case in predefined fields

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012/{9]]

213
cluster
group| of use cases with a similar background or belonging to one‘system or one concg¢ptual
descr{ption

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

21.4
high level use case
use dase which describes a general requirement, idea or concept independently flom a
speciflic technical realization like an architectural solution

[SOURCE: SG-CG/M490/E_Smart Grid Use'Case Management Process:2012 [9]]

215
primdry use case
use cases which describe in detail the functionality of (a part of) a business process

Note 1|to entry: Primary use ‘cases can be related to a primary goal or function which can be mapped|to one
architeftural solution.

[SOURCE: SG-CG{M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.6
secondary use case
elemgntary-use case which may be used by several other primary use cases

EXAMPLE Communication functions.

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

21.7

generic use case

use case which is broadly accepted for standardization, usually collecting and harmonizing
different real use cases without being based on a project or technological specific solution

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.8
specialized use case
use case which is using specific technological solutions / implementations
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EXAMPLE Use case with a specific interface protocol.

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

219
individual use case
use case which is used specific for a project or within a company / organization

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

21.10
scendrio
possible sequence of interactions

Note 1|to entry: Scenario is used in the use case template defining one of several possible routes.in the detailed
descrigtion of sequences.

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.11
activity step
the onpe elementary step within a scenario representing the mast-granular description lgvel of
interactions in the use case

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Manageément Process:2012 [9]]

2.1.12
repogditory
place[where information like use cases can be.stored (Use Case Management Repositorly)

[SOURCE: SG-CG/M490/E_Smart Grid-Use Case Management Process:2012 [9]]

2.1.13
Use Gase Management Repository
databpse for editing, maintenance and administration of use cases which are based|on a
given|use cases template

Note 1]to entry: The UGMR is designed as collaborative platform for standardization committeeg, inter
alia eduipped with export functionalities as UML model or text template.

[SOURCE: SG-€G/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.14
actor
entity thatcommunicates and mteracts

Note 1 to entry: These actors can include people, software applications, systems, databases, and even the power
system itself.

Note 2 to entry: In the actor list the ENTSO-E role model, generic actors and technical system actors are
considered.

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2115

actor [external]

entity having behavior and interacting with the system under discussion (system as ‘black
box’) to achieve a specific goal (see Figure 4)

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]
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uc Black Box /

%\

Actor [

Use Case X

_—

Q / Actord

Actor2

IEC

Figure 4 — External actor definition

2.1.14
actor([internal]
entity|acting within the system under discussion (actor within the system; system as [white
box’) fo achieve a specific goal (see Figure 5)

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

uc White Box

Systemn

SubSystémit SubSystem3

SubSystem2

IEC

Figure 5 — Internal actor definition

2.1.17
role

21171
role
role played by an actor in interaction with the system under discussion

Note 1 to entry: Legally or generically defined external actors may be named and identified by their roles.

2.1.17.2
role
external intended behavior of a party

EXAMPLES A legally defined market participant (e.g. grid operator, customer), a generic role which represents a
bundle of possible roles (e.g. flexibility operator) or an artificially defined body needed for generic process and use
case descriptions.
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Note 1 to entry: A party cannot share a role.

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.18

architecture

fundamental concepts or properties of a system in its environment embodied in its elements,
relationships, and in the principles of its design and evolution

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

211
systtin

typicdl industry arrangement of components and systems, based on a single architecture,
servirlg a specific set of use cases.

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.2(
coordinating TC
techn|cal committee within a standardization organization taking, over the responsibilfty for
agreed use cases while involving other interested and concerned technical committees

Note 1| to entry: For example the responsibility might include farther detailing, analysis, maintenan¢e and
harmorjization of the use case

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.21
involyed TC
techn|cal committee within a standardization organization with an interest in a generic use
case

[SOURCE: SG-CG/M490/E_Smatt-Grid Use Case Management Process:2012 [9]]

2.1.2%
flexiblility
generpl concept of eldsticity of resource deployment (demand, storage, generation) proyiding
ancillary services for) the grid stability and / or market optimization (change of power
consumption, reduction of power feed-in, reactive power supply, etc.)

[SOURCE: SG=CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

21.2
flexibility offer
flex-offer

offer issued by roles connected to the grid and providing flexibility profiles in a fine-grained
manner dynamically scheduled in near real-time, e.g. in case when the energy production
from renewable energy sources deviates from the forecasted production of the energy system

Note 1 to entry: Flexibility offer starts a negotiation process.

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.24

flexibility operator

generic role which links the role customer and its possibility to provide flexibilities to the roles
market and grid; generic role that could be taken by many stakeholders, such as a DSO
company, an Energy Service Company (ESCO) or an energy supplier
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[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.25
market

open platform operated by a market operator trading energy and power on requests of market
participants placing orders and offers, where accepted offers are decided in a clearing

process, usually by the market operator

EXAMPLES Energy, balancing power / energy, capacities or in general ancillary services.

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.2(1

Smart Grid Connection Point (SG CP)

borderline between the area of grid and markets towards the role customer (e.g: house
building, industry)

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.27%
Custgmer Energy Manager (CEM)

intern’[al automation function of the role customer for optimizations according t
preferlences of the customer, based on signals from outside ‘and internal flexibilities

CEM |ncludes a semantic mapping for received and senfmessages between CEM-conr]
devices

EXAMRLE A demand response approach uses variable tariffs to motivate the customer to shift consumpti
differenjt time horizon (i.e. load shifting). On customer side’the signals are automatically evaluated accordin
preset |[customer preferences like cost optimization @n,CO2 savings and appropriate functions of one o
connedted devices are initiated.

[SOURCE: SG-CG/M490/E_Smart Grid\Use Case Management Process:2012 [9]]

21.2

smar{ device

device which is capable to interact with a CEM and is able to be managed in an ¢
energly efficiency optimization according to its capabilities

21.2
traffi¢ light concept

nolds,

b the

ected

bon in a
to the
r more

verall

on one hand a~concept which describes the relation between the use of flexibilities on thie grid

side (fed phase) and the market side (green phase) and the interrelation between both (y
phasdq), of the other hand a use case which evaluate the grid status (red, yellow, green
providescthe information towards the relevant market roles

ellow
) and

[SOURCE: SG-CG/M490/E_Smart Grid Use Case Management Process:2012 [9]]

2.1.30
demand side management (DSM)
load management

2.1.30.1

demand side management (DSM)

load management

measures taken by market roles (e.g. utilities, aggregator) controlling electricity dema

nd as

measure for operating the grid (“Top-down approach”) (based on EURELECTRIC Views on

Demand-Side Participation [2])
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2.1.30.2

demand side management (DSM)

load management

process that is intended to influence the quantity or patterns of use of electric energy
consumed by end-use customers.

[SOURCE: IEC 60050-617:2009, 617-04-15, SG-CG/M490/E_Smart Grid Use Case
Management Process:2012 [9]]

21.31
demand response
DR

2.1.311

demand response
DR
concept describing an incentivizing of customers by costs, ecological information or othlers in
order [to initiate a change in their consumption or feed-in pattern (“bottom-up approgdch” =
Custogmer decides, based on EURELECTRIC Views on Demand-Side Participation [2])

2.1.31.2
demand response
DR

actior] resulting from management of the electricity demand.in response to supply conditions
[SOURCE: IEC 60050-617:2009, 617-04-15]

2.1.372
funct|on specific profile
set of|data with requirements on the structurerand type of data

Note 1|to entry: This contains a description of_the“information carried by the profile such that a mapping between
different instantiations of that profile is possible with a minimum of semantic loss.

2.1.33
quantiity
magn|tude that is expressed as a value and reference (e.g. unit)

2.1.34
value
dimerlsionless number

2.1.315
unit
name| offelative or absolute measurement unit from a system of units preceded|by a
conversion multiplier tor the value

2.2 Abbreviations

2.21
JWG
Joint Working Group Use Cases and Requirements

EXAMPLE JWG1 Flex Start Washing Machine (see A.1.2).

2.2.2
WGSP

Working Group Sustainable Processes (working group of the European Smart Grid
Coordination Group)
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SEE: [5] to [11]

3 Requirements

3.1 Common architecture model — architectural requirements

The architecture in this technical report, is which is used for analysing requirements for
messages and information models, focuses on in-premises architectural requirements,
whereas other parts of IEC 62746 describe the architecture on the grid side.

The afchitecture shown in Figure 6 is the functional reference diagram, described in theySmart
Grid [Coordination Group — Working Group Sustainable Processes Report(seel SG-
CG/MHB90/E_Smart Grid Use Case Management Process [9].

In thig logical architecture the Smart Grid Connection Point (SG CP) represents the intérface
from the Grid into the premises. The Customer Energy Manager (CEM) provides the flexibility
by managing power consumption/generation of connected smart devices, through the gnergy
management gateway, while the smart metering and the simple external consumer djsplay
provide a number of functionalities which are described in more detail in work of the Emart
Meters Coordination Group. The energy management gateway communicates with the
meterjng channel and the smart metering through the Smart.Metering Gateway. The gat¢ways
in thig architecture split different networks (Wide Area Network, Neighborhood Area Ngtwork
and Uocal Area Network) and may be, as further described below, integrated with|other
functipnal entities. A detailed discussion can be found,in/3.2.

The Qustomer Energy Manager (CEM) is the%ecentral managing function. It decide$ and
manages based on information coming from th€;grid and/or from the smart devices. Theg term
“Energy” within CEM reflects the demand ofxSG-CG to focus on Energy. In a typical home or
building environment this manager willilikely manage all kinds of future service and
management scenarios and will be thebasis for AAL (Ambient Assistant Living) and|other
future| User Scenarios.

Energy Management /
Providing Flexibility (M490)

I
I
I
I Energy
Actor A t management <———>  Smart Device®
o I
i I
: I

(

: o smart Grid |
Markat Bgiimunication Connection|

Point I
[~

Actor B

Functional metening
reference architecture
according the SM-CG

(TR50572)

Smart Metering Smart meter Simple external
gateway [LNAP) consumer display

* e.g9. HBES device, smart appliances, storage, generator, domestic charger for EV, complex display

L L Y]

M441 architecture

IEC

Figure 6 — Smart Grid Coordination Group Functional Architecture Model
(Smart Grid Coordination Group Sustainable Process (EU M490)) [9]

NOTE 1 The actors in the above architecture are functional entities, which means that some of them may be part
of the same physical device (e.g. CEM functionality may be part of a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.). This will be detailed via further examples.
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The external actors A and B, identified in this functional architecture, represent (systems of)
market roles that communicate through the Smart Grid Connection Point (SG CP). Examples
of these roles are Grid operator, meter data collector, meter operator, aggregator, supplier,
flexibility operator, etc.

The actual role of actor A or B depends on the local market organization in a member state
and competition. In the scope of this report, actor A is defined as the external actor
communicating with the energy management gateway while actor B is defined as the external
actor communicating with the smart metering gateway.

For the sake of simplicity, the use cases in this technical report do not represent the energy
manafement gateway and the smart metering gateway — when devetoping the use casges, it
was gssumed that the gateways do not provide functionalities contributing towards the/(goals
of thg use cases. These do however provide functionality in terms of routing information,
translation of protocols, device management, security and service capabilities.

Within this architecture model, 3 main different interfaces (see Figure 7)Vare necessary to
suppdrt Interoperability between:

1) Smart Grid Connection Point & Customer Energy Managers'via Energy Manag¢ment
Gateway
S

2) Sinart Grid Connection Point or Smart Meter & Custoni€r Energy Manager via Pmart
Megtering Gateway and Energy Manager Gateway
3) Culstomer Energy Manager and a smart device.

Energy Management /
Providing Flexibility (M490)

Actor A

I
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I

— ner; q

0 o 73 ;
1 management - 3 Smart Device
o RSl

(

N ) h Smart Grm". -
Market fommunication Connection| (’i\
' Paint” | .

¥
()
'S Smart Metering Smart meter Simple external
actoul Functignal metening 2 gateway [LNAP) functionality consumer display
Wference architecture
dgtording the SM-CG I

(TRS0572) |
I

M441 architecture

* e.g9. HBES device, smart appliances, storage, generator, domestic charger for EV, complex display
IEC

Figure 7 — Interfaces in the Functional Architecture Model

NOTE 2 A smart device can be in a range of very simple up to very complex devices.

The main target of this document is to enable Technical Committees to define messages and
information exchange necessary to ensure interoperability between Smart Grid, CEM and
smart devices.

These messages and information exchange are defined on a neutral basis (based on a
technology independent neutral interface). This implies that we are talking about application
level and do not describe specific protocol relevant messages on lower ISO/OSI levels

Therefore, this technical report neither intends to define the mapping onto domain-specific
transmission technologies nor requests specific technologies for in-premises connectivity.
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Mappings are the responsibility of domain specific protocol owners. However, this also implies
that messages are transferred to mappings (types of devices, supported by domain specific
protocols).

Figures 8 to 10 describe the end-point architecture.

NOTE 3 The equipment, messages and mapping of messages shown in the following diagrams (Figures 8 to 10)
are examples.

Figure 9 — Mapping I/F structure

___________________________________________ 1
Customer-(Energy)-Management System |
Gt |
(manufacturer dependent - competition) <,\ ’
T - I
Neutral Information / Neutral Interface Q |
£ '8 I
Domain specific protocol 1 Domain specific protocol 2 P :
..... e A e e
Domain|specific protocol are e.g.: ﬂ — '
KNX, ZigBee, SEF 2.0, BACnet, IP500,
ECHONET Lite, Smart Home IP Bus etc. F - I_ ﬁ <
O T & L —Ie
B0 BTN 0w
o — — X /- |
=) _ ]E_ Ve S —— =
IEC
Figure 8 — Neutral interfaces
i ______________________________________ =9
i Customer-{Energy)-Management System |
] C)\\v Customer Management |
I (manufacturer dependent - competition) |
Neutral information: I |
»tariff info update* ;
| | Neutral information: ,,Start at 5 pm*“ | |
- |
Smart Brid Connection l Domain specific protocol Domain specific protocol Domain specific protdcol |
POin'l [ SG CP} T o b — — — S—  — S— — 0 — — — h — S— — 0 — — 0 — — — — —
I/F megsages
- Mapping
Mapping NetitraHnformation—<———
SG CP message < - Neutral message Domain specific message
Smart Appliance | o
IIF messages _@
IEC

In this context the CEM may use a different set of messages and information exchange to
manage smart devices as for the exchange with the grid (see Figure 10).
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___________________________________________ 1
| L
i Customer-{Energy)-Management System |
4 Customer Management |
| (manufacturer dependent - competition) |
Neutral information: I |
tariff info update* :
i | Neutral information: , Start at 5 pm*“ | [
| e. g. Smart Home IP Bus e g. ZigBee Bus e. g. KNX Bus .
L |
Smart Home IP Bus ZigBee-Message to KNX-Message to
Message to realize realize realize
»Start at 5pm* »Start at 5pm* 4Start at 5pm*“
o
d —B =
IEC

Figure 10 — Example of a mapping of messages

As mpntioned above, the CEM may act as a central management system, while parallel
working CEMs may also coexist, as shown in Figure 11.

CEM

CEM
e.g. part of
industry automation

e.g. part of
home/building
automation

[.lpplimca][ EV ][ PV ]

Residential or Commercial Buildin . ()T One device, directly connected, . -
9 \\C) e.g. CHP or heat pump Industrial Facility
( ) + together with associated
. Smart Metering
Dt

IEC

NOTE | Based on the SG CG picture [5 to 9], this figure also covers industrial applications.

Figure 11 — Different CEM configurations see SG-CG/M490 [5] to [9]

FigurT 12\ists example mappings of “logical boxes” to physical device combinations.
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CEMS¢

Casc{

Interfaces between CEM and CEM Aggregator as well as CEM Aggregator and power|
be defined in other parts of IEC 62746-x. In addition, cascaded CEM structures
5es (CEM — Sub CEM) are part of further discussion and may become part of upc
ns of IEC 62746-2.
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Figure 12 — Physical combinations
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may be cascaded. An example of a cascaded ©EM structure is shown in Figure 13.

ded CEM structures however are not the subject of this technical report.

-
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Figure 13 — Examples

of CEM architecture
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3.2 SG CP (Smart Grid Connection Point)
3.21 Scope

This section considers the interface between the “Group of Energy Supplier domains” and the
“Group of Customer domains” as shown in Figure 14. Both domains are as defined in the
Smart Grid Conceptual Model (see e.g. NIST Smart Grid Conceptual Model [3]).

NOTE In this document the NIST model is used as an example for the Smart Grid Connection Point although
there are other models such as the ENTSO-E “Harmonized electricity market role model”.

Those actors of the Customer domain, such as DER, that have energy supply functions here
belongtothe~“Groupof Customer domains™

Group of Energy Supplier domains Group of Customer domains

Enerqgy Supplier b‘b \

Service Provider (1:\
- S
o
JL g
N

Mapping to the Flexibility Functional Architecture
Energy Management [
.m’. )“’. ’ o
|

Providing Flexibility (M490)
Connestion |

" Smart meter L Simple extarnal
’ functionality © cenwmaer display

0.0 HBES device. smart appliances. storage, generator, domestic charger for EV. complex display

-

I
1
y
+
+
I
I
I
I
I
I
1
I
I
I
I
I
+
I
I
I
I

M4a41 architecture

IEC

Figure 14 — “Group of domains” and “Functional Architecture Model”

3.2.2 Definition of SG CP (Smart Grid Connection Point)

The §G.€P (Smart Grid Connection Point) is the interface over which the “Group of Energy
Supplier domains” and the “Group of Customer domains” exchange information on the control
of demand and supply power (see Figures 14 and 15).

In the case of an interruption of the electrical power supply from an energy supplier, the
control of demand / supply power is realized with the cooperation between the service
provider and the customers through the grid (see Figure 16). In this, the information for the
control of demand / supply power is sent and received via the SG CP.

3.2.3 Purpose of definition of SG CP (Smart Grid Connection Point)

The purpose of defining SG CP is to clarify “the point of the interface for the demand / supply
control of power between actors” and “the sending and receiving of information via the point
of the interface”.
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3.24 Target of demand / supply of power and information that is sent and received

On the control of demand / supply power between the “Group of Energy Supplier domains”
and the “Group of Customer domain”, “the functions of the supplier and the customer that are
implemented through the SG CP” realize “the marketing of power, the demand / supply
adjustment of power, the power system stabilization (the ancillary service), the power
optimum usage of the customer, the reduction of the greenhouse gas effect for environmental
conservation, the acceleration of producing power by renewable sources of power, the

disaster recovery, and so on.”

= ergy,
the d¢mand (e.g. predictive values, results), the supply (e.g. supply capacity), the pficg, the
amoupt of the emission of the greenhouse gas effect, the utility grid stability| (e.g.
transmission capacity, voltage, frequency), and so on. "This information is defined both
Iogic:ﬁ:y and functionally so that the control of demand / supply may be realized under the
system structure and devices in the Domains mentioned above.

3.2.5 Functional requirement of SG CP (Smart Grid Connection Point)

The §G CP implies a functional requirement as shown below.

The §G CP is the functional and logical point of the interface that realizes control of demand /
supply power between the “Group of Energy Supplier domains” and the “Group of Cusfomer
domaj|ns”. The SG CP is independent of the function andsphysical structure of each actof. The
SG CP is not for monitor control which is dependentson physical systems / devices (e.g. the
start gommand, the stop command, the setting of cemmand to control devices directly).

If the|demand / supply control is realized by #he energy supplier and the customer vja the
servide provider, then the SG CP does not always correspond to the physical connection point
for th¢ power transmitting / receiving.

While|responsibility for providing electrical power, services, and ownership of devices yaries
betwden countries, “the information”that is sent and received via SG CP for the denjand /
supply control of power” is constant.

“The @evice that consumés power, stores power or supplies power” can be integrated info the
CEM |[(Customer EnergyyManager). The device can receive message from the “group pf the
energly supplier domains” and send message to the “group of the energy supplier domains”
via the CEM.

If the |customer/with a power supply device needs to communicate with other customersg (e.g.
in thel case of interruption of electrical power supply from energy supplier, see Figure 16),
then the. customer communicates with other customers via the SG CP.
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Figure 16 — SG CP (in the case of interruption of electrical

power-stpply-fromenergy stupptier)

Communication requirements for the Smart Grid and the Smart Grid Connection

Point

(interface into the premises)

The communication system and protocol on the grid side for connecting the smart customers
shall fulfil the following requirements:

Many customers (resources) can be connected in parallel to a server (> 1 million).
The system shall be optimized for a high volume of small data packets.
Information about network availability (presence) is required.

Notifications and messages shall be “just-in-time” (within seconds) without store-and-
forward or continually polling.
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e Resources shall have a unique, trusted identity. This identity may be used as a logical
address for communications.

e Communication shall be encrypted and authenticated from both sides (trusted entities).
e The communication network must be decentralized with straightforward federation.
e Server-host to server-host communication shall be supported.

e Message content based on XML shall be extensible. If a message contains additional
information not understood by a device, it shall be ignored and the sender must realize
and accommodate for this fact. Shall be able to define new payload types without
‘breaking’ interfaces.

gSOoU 3 o i ptTTbound—To oS, W atfnot be
b need to open ports in firewalls to allow them to communicate over the, internet.
Rgsources will only make outbound connections to the communication infrastructure|using

e Regsources shall be able to receive messages asynchronously, without the need to [poll a

e It phall be possible to address a message to a specific endpoint, Whether the destipation
bg a device that controls a resource or application software used{te-manage resourcegs.

e Giroup communications (multi-party interactions) shall be supported, where a confroller
can address a message to all members of a group. Devices/may have membership in zero
or[more groups. This means that each message shall have‘a single source, but poteptially
many destination addresses where a destination address may be a group address fhat is
maintained and managed by the communication infrastructure.

e THe protocol shall support publish and subscribe.
e THe protocol shall support service discovery.
e THe communication system shall supportiredundancy.

e THe communication system shall protect against denial of service attacks and other|types
oflattacks as appropriate for the communication mechanisms.

3.4 |[Common messages — information to be exchanged

3.4.1 General

the communication between grid side actors and CEM as well as between CEM and |smart
devices within premises. Common messages are the vehicle to understand each otherl This
sectign collects relevant information-requirements for these messages and describgs the
proceps used.

As alieady mentioned theéxmain intention of this technical report is to define requirements for

3.4.2 Intention of user stories and use cases

Why bser stories and use cases? Standardization does not standardize use cases The user
may use different ways to get to a target or the manufacturer may implement different
solutions, means different interpretations of use cases. However the definition of data and
information exchanged between the different stake holders is essential to ensure
interoperability. Use cases for this technical report do not exclude any stakeholder but define
the information which needs to be exchanged to accomplish a certain task without favouring
any specific stakeholder.

Use cases help to collect requirements for necessary information by describing possible
scenarios.

This document defines a minimum set of information which is necessary to ensure
interoperability. It also defines the requirements for this information is exchanged as well as a
description of the functionality and information flow.
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It is then up to the specific Technical Specification (e.g. IEC 62746-x) to standardize the data
models and the structure with its content.

As Smart Grid, Smart Building and Smart Home are overlapping areas, this technical report
describes the whole chain from the grid interface into the premises via in-home/-building
distribution until the smart (end) devices and vice versa.

Figure 17 describes the process to define messages and data models structures while this
technical report ends with the information requirements and concepts.

U

essages & messagesstructure
AN\

I\/ Corresponding m

Figure 17 — User stories and use cases process

In ord d, we

have

er to define requirements for messages and related information to be exchange]

chosen a process described below,
The f

i
sped%
Home
They
inform

do not follow a specific’ standardized format, use cases on the other hand cqg

st step of the process is collecting “user stories”. Each "user story” is a descriptio
c scenario that a consumer may experience with Smart Grid and in the
Building area. The user\stories are derived from stakeholder brainstorming ses

ation in a standardized format. They had been created out of these user stories of

n of a
Smart
5ions.
mpile
were
zation

taken|from other sources, e.g. IEC Technical Committee 8. There are other standardi
committees also wotking on use cases relevant to this technical report. Each user st
made|from the censumer perspective and describes how consumers interact with Smar
and/of Smart Home/Building related scenarios in their premises.

ory is
t Grid

The decond,'step of the process is harmonization of use cases. Each use case as de¢fined
might|net fit into the overall architecture and must be extended or slightly modified. It |might
alSO tU pUOOIb:U tU tUUUh ulJUII UI\IOtIIIy UoT LVAOoT o GII\’}I ;lltcylatc thUIII do A 1T1TCVW UITO fur thls
activity. A single use case can realize one service or multiple services described in User
Stories. Use cases include messages transmitted between a smart device, a CEM and /or an
actor on the power grid side through the Smart Grid Connection Point (SG CP). The SG CP is
the information access point but does not consider the electrical grid connection point to the
customer premises.

The last part of this step of the process is a verification step, checking the exhaustiveness of
use cases with all user stories.

After confirming exhaustiveness of use cases, the consolidated information exchanged list
shows the minimum requirements applicable to the selected user stories. The requirements
for data for the messages are examined as the third and fourth step. This step of the process
also ends with a verification step by checking the exhaustiveness of messages covering all
use cases. The last step of this process is carried out by the technical specifications on the
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information exchange in the building (CEM to smart device) and on the information exchange
between grid actors and the CEM.

343 Relationship of user stories and use cases

This document provides descriptions of user stories and use Cases.

User stories are produced from the consumer or grid side perspective and describe typical
scenarios that a may be experienced in an unstructured way. The list of user stories is not
exhaustive and represents the scenarios which had been considered for this technical report.

complle the information required for the scenarios described in user stories. It

possible that one user story utilizes multiple use cases to accomplish a given task. ()
Depending on the level of detail and the content, use cases can be class%;;l(into various
categpries. The use case collection for this technical report makes usaggbo high level use
cases| and specialized use cases according to IEC specifications. (bq/

.

This i$ depicted in Figure 18. &Q‘

\Q/ Selectexisting Use Cases
$\ if applicable for structuring
O and specifying User Stories

in more detail.
Create new Use Cases if ! I -
thereis a“gap” between | e i e eV - - 1
User Stories and existing — |
Use Cases - IEC TC8 I
___________ I
| Existing Use I | I
I Cases from I SG-CG TR ]
external Sources | | | |
| JWG UC &
Requirements | |
1
Other sources I
[

O - Within the Scope of this report
C)% D Out of the Scope of this report
\Q/ IEC

Figure 18 — Relationship user stories and use cases

3.44 Requirements for information exchange

According to the process described in 3.4.2, use cases are the basis for a collection of a
numerous number of information to be exchanged between actors. Figure 19 lists high level
examples for the interface between

e Smart Grid (Actor A and B) and CEM

e Smart device and CEM
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Price & environmentinformation generation (fixed, realtime)

2015

Price & environmentinformation generation (fixed, realtime) Price & environmentinformation consumption (fixed, realtime)

Price & environmentinformation consumption (fixed, realtime) Increase/decrease energy generation (absolute, realtive)

Load management generation (increase, decrease) Increase/decrease energy consumption (absolute, realtive)

Load management consumption (increase, decrease) Increase/decrease temperature (absolute, realtive)

Emergency SD management (generation, consumption)

Emergency load management generation

Emergency load management consumption Flexible start generation (SD: Battery, PV, heatpump ...

Flexible start consumption (SD: Battery, Appliance, heatpump.....

Energy profile generation (forecast, realtime)

Energy profile generation (forecast, realtime)
Energy profile consumption (forecast, realtime)

Energy profile consumption (forecast, realtime)

Statusinformation generation (energy forecast, realtime)

Status SD (charging, discharging, remaining time, on, off, start, stop,

Status information consumption (energy forecase, realtime) pause temperature ........

Set SD (charging, discharging, time, on, off, start, Stop, pause
temperature .........

Capabiliies SD

Smart

As already described in 3.1, the CEM functions like an‘intelligent home or premises man

and m

The fpllowing example may help to understand the meaning of messages and behavi
the CEM. Please refer to the user story Charging of an electric vehicle: A.1.3.

In thig
the c4g
CEM

The cpr calculates the amount’of lacking energy and asks the CEM to manage a flexible
Attached parameters arelin this case battery charging capacity, earliest starting time

now),

The nj

e FI
e En

rid Smart Grid Connection Point Neutral Interfa;e( Smart Device (premises arg

Figure 19 — Examples of information to\be exchanged

apping system between Smart Grid and smart.devices.

user story the user wants to drive a certain distance next morning (8 a.m.) and ac

o use the cheapest price of\electrical energy.

latest end time (£ 8'a.m.).

essages onFigure 19 (interface CEM — Smart Device) are represented by

pxible_start consumption (SD: Battery, Appliance, heatpump etc.

ergy-profile consumption (forecast, realtime)

IEC

aging

bur of

lvises

r to take care of charging the<battery until 8 a.m. The user has already programmed the

start.
(e.g.

An example of a sequence diagram could look as shown in Figure 20:
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sd JWG 1101 - SD informs CEM about Flexible siart/
Actor A / Actor B (Smart CEM Smart Device

Grid) | |
| | |
| I SD informs CEM about flex start() !
| -
| &
| |
| | SD informs CEM asbout duration of program{duration)
| O J
: : SD informs CEM about estimated power
I [ consumption{power profile)
|
| L

|
: | SD informs CEM about latest end time{end time)
I L=
| | T
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
i | I
(from Actors Lizf) (from Actors Lizf) (from Acfors [Lizt)

IEC

Figure 20 — Sequence Diagram Flexible Start

Indepepndent from the request of the EV, the CEM gegularly gets price information from the
energly retailer, e.g. for the next 24 h in advance,the next 12 h with binding prices pef time
slot apd the next 12 h as forecast.

The message on Figure 19 (interface Smart Grid — CEM) is represented by
e Prjice and environmental information*consumption (fixed, realtime)

and ah example of sequence diagram could look as shown in Figure 21:

sd WGSP 2112: Price and environmental information /

X X

Actor A/ Actor B (Smaft CEM Smart Dev|ce
Grid) |
| |
| |
| |
| ) Actor A/B informs sbout new tariff profileftariff profile) |
|
|
[ | I
Actor &/B inf: Abou D SOEIo Filgl wllow red chuca)

LI" D

] I
(from Actors List) (from Actors List) (from Actorz List)

IEC

Figure 21 — Sequence diagram price and environmental information
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Based on the request from the EV the CEM now calculates the best start time for EV
charging. The CEM may also include already accepted flexible starts of other smart devices,
behaviours of the users such as cooking at noon and so forth. Based on the outcome the CEM
sends a proposed starting time to the EV.

The message in Figure 19 (interface CEM — smart device) is represented by

e Set SD (charging, discharging, time, on, off, start, stop, pause temperature etc.

and a

n example of sequence diagram could look as shown in Figure 22:

sd Jumrcmmmmme/

X X X

Ador A/ Actor B (Smart CEM Shfart Devi
|

Grid) |
[ I I
|
CEM informs SD about calculated starting tipfe(iked/relative) |
"

|
LI_J
| [
:
|
|
|
|
|
|
|
|
|

' I I
(from Actors List) (frparActors List) (from Actors

st}

IEC
Figure\22 — Sequence diagram starting time
Thesdq mentioned and any other CEM algorithms are not the subject of this report as it gffects
competition. This technical report only focuses on the relevant messages and informatjon to
be exghanged between Smart Grid, CEM and smart devices.
The ngext levelof.detailed requirements is summarized in Table 1.
Table 1 — Information requirements collection
Information exchange
Concepts / data
Category Data unit UC references

Abort Abort SD function Direct load / JWG111x,

generation 112x

management

(Demand Side

Management)
Capabilities Capabilities tariff profile Price & JWG2112

environmental

information
Dispatch information Battery ancillary service dispatch Direct load / JWG2121/WGSP 2121,

information generation JWG1130
management
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Information exchange

Category

Data

Concepts / data
unit

UC references

Dispatch request

Battery ancillary service dispatch

Direct load /
generation
management

JWG2121/WGSP 2121

Energy profile

Energy consumption profile actual

Power profile

JWG2111/WGSP 2111

Energy profile

Energy consumption profile forecast

Power profile

JWG 1103, JWG120x,
JWG212x,
JWG2111/WGSP 2111

EnergyrprefH Erergy-generationprefHe—astual Rowerprof FAS2HHHAAMGSR2111
Energy| profile Energy generation profile forecast Power profile JWG121x, JWG2(2x,
JWG120x,
JWG2111/WGSP [2111
Estimafed Power Individual smart device Estimated Power JWG2001, JWG2000
Consumnption/Generation/St [consumption/Generation /Storage Profile
orage profile information estimated by the user
Estimafed Power Estimated energy profile consists of Estimated Power JWG2010
Consumption/Generation energy profile with respect to each Profile
profile power classification of smart
devices(RE, non-RE, Load)
Amount of the power Amount of the power produced using Amouh{‘of the JWG2010
produckd by User REs power produced by
User
Power Selected power consumption/generation|Power JWG2001
Consumption/Generation profile at triage case provided by CEM |consumption/genera
profile in order to negotiate with Actor A tion profile
Power Aggregated Power usage plan of the IAggregated Power |[JWG2002
Consumption/Generation building consumption/genera
Plan tion plan
Power Demand curtailmentiability of Group of |Aggregated Power [JWG2002
Consumption/Generation Buildings consumption/genera
Plan tion plan
Power Aggregated/selected proposal for group |[Aggregated Power [JWG2002
Consuinption/Generation of building (Selected proposal is facility consumption/genera
Plan manager’s selection of proposals for tion plan
each building offered by CEM)
Power power profile for disaster situations at |Power JWG2042
Consuinption/Generation disaster situation in order to negotiate |consumption/genera
Profile between CEM and Actor A tion profile
Power aggregated power profile at disaster IAggregated power |[JWG2042
Consumption/Generation situation in order to negotiate between |consumption/genera
Profile CEM and Actor A tion profile
Power Power profile that includes incentive Power JWG2001
Consur |pt;u||l’Cc||v|at;ull ancre-created p:cxllc of uullculllpt;ull ulloulllyﬁulu’ycllvla
Profile schedules, generation schedules of the [tion profile
customer’s building
Power Emergency Power Profile for the triage [Power JWG2001
Consumption/Generation control consumption/genera
Profile tion profile
Power distribution Plan Power distribution plan provided by Power JWG2010
Actor A in order to negotiate with CEM [consumption/genera
tion plan
Customer’s battery Customer’s battery operation plan (one |Peak Shift JWG202x

operati

on plan

of the following form: Detail schedule,
outline schedule or Surplus schedule)
provided by CEM in order to negotiate

with Actor A

Contribution by
Battery Aggregation
(PSCBA)
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Information exchange

Category

Data

Concepts / data
unit

UC references

Customer’s battery
operation plan

Customer’s battery operation plan
(surplus power usage) provided by
Actor A in order to negotiate with CEM

Peak Shift
Contribution by

Battery Aggregation

JWG202x

(PSCBA)
Fan setting Mode automatic Comfort, JWG 111x, 112x
management and
status information
Fan setting Mode non-automatic Comfort, JWG 111x, 112x
[Tidriagelrerit arnu
status information
Fan sefting Level Comfort, JWG 111,\.12x
management and
status information
Grid stptus Traffic light Traffic light WGSP 2112
Grid stptus Time period information when no power [Blackout JWG2122
will be provided by scheduled blackout |management at
Customer
Grid stptus Level of Emergency Emergency JWG2122
management at
Customer
Customer Status Priority Information of the each smart _Degfees of JWG2001
devices importance,
priorities
Customer Status Aggregated priority information for'the [Degrees of JWG2002
group of building importance,
priorities
Increage/decrease decrease absolute heat Comfort, JWG111x, 112x,

management and
status information;

Temperature profile;

Direct load /
generation
management

JWG211x/WGSP
JWG212x/WGSP4

P11x,
12x

Increage/decrease

decrease relative heat

Comfort,
management and
status information;

Temperature profile;

Direct load /
generation
management

JWG111x, 112x,
JWG211x/WGSP
JWG212x/WGSP

P11x,
12x

Increage/decrease

increase absolute heat

Comfort,
management and
status information;

(m¥ 41 oL
o ettToat—

Temperature profile;

JWG111x, 112X,
JWG211x/WGSP
JWG212x/WGSP

P11x,
12x

generation
management

Increase/decrease

increase relative heat

Comfort,
management and
status information;

Direct load /
generation
management

Temperature profile;

JWG111x, 112x,
JWG211x/WGSP

211x,

JWG212x/IWGSP212x

Increase/decrease

Request of reduce consumption based
on the plan which is set before

Management of
power

on

consumption/reducti

JWG2001
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Information exchange

Category

Data

Concepts / data
unit

UC references

Increase/decrease

Request of accelerating the production
or decelerating the production by Actor
A

Management of
power
consumption/reducti
on

JWG2041

Log information

Log information fuel cell

Comfort,
management and
status information

WGSP 2114, JWG 1130

Log information

Log information heat pump

Comfort,

WGSP 2114, JWG 1130

[Tidriagelrerit arnu
status information

Log infprmation

Log information photovoltaic

Comfort,
management and
status information

WGSP 2114,)JWG 1130

Log infprmation

Log information storage battery

Comfort,
management and
status information

WGSP 2114, JWG 1130

Log infprmation

Result of smart device control

Management of
power
consumption/reducti
on

JWG2010, JWG2041,
JWG2042

Log infprmation

Energy suppression performance report

Management of
power
consumption/reducti
on

JWG2001

Log infprmation

Aggregated suppression performance
report

Management of
power
consumption/reducti
on

JWG2002

Log request

log information fuel cel

Comfort,
management and
status information

WGSP 2114

Log request

log information heat pump

Comfort,
management and
status information

WGSP 2114

Log request

log information photovoltaic

Comfort,
management and
status information

WGSP 2114

Log request

log information storage battery

Comfort,
management and
status information

WGSP 2114

Metering

Metering data

Price &

environmental

information; simple
ata unit

WGSP 2111

Metering

Tariff profile

Price &
environmental
information

WGSP 2112

Metering

Tariff profile update

Price &
environmental
information; simple
data unit

WGSP 2112

On/off

off fuel cell

Direct load /
generation
management;
Comfort,
management and

status information;
simple data unit

JWG111x, 112X,
JWG211x/WGSP 211x,
JWG212x/WGSP212x
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Information exchange

Category

Data

Concepts / data
unit

UC references

On/off

off heater

Direct load /
generation
management;
Comfort,
management and
status information;
simple data unit

WGSP 2121, JWG 1120

On/off

off heat pump

Direct load /
generation

JWG111x, 112X,
JWG211x/WGSP 211x,

management;
Comfort,
management and
status information;
simple data unit

JWGZTZXTWGSP212x

On/off

off load

Direct load /
generation
management;
Comfort,
management, and
status information;
simple data,unit

WGSP 2121

On/off

off photovoltaic

Direct\load /
generation
management;
Comfort,
management and
status information;
simple data unit

WGSP 2121

On/off

on fuel cell

Direct load /
generation
management;
Comfort,
management and
status information;
simple data unit

JWG111x, 112X,
JWG211x/WGSP 211X,
JWG212x/WGSP212x

On/off

on heater

Direct load /
generation
management;
Comfort,
management and
status information;
simple data unit

WGSP 2121, JWG 1120

On/off

on heat pump

Direct load /
generation
management;
Comfort,
management and

JWG111x, 112x,
JWG211x/WGSP 211X,
JWG212x/WGSP212x

; I (s "
mpre—aata ant

|:tatus information;

On/off

on heat pump (water)

Direct load /
generation
management;
Comfort,
management and
status information;
simple data unit

JWG 1130, JWG 1120

On/off

on load

Direct load /
generation
management;
Comfort,
management and
status information;
simple data unit

WGSP 2121
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Information exchange

Category

Data

Concepts / data
unit

UC references

Pause/Resume

Pause SD function

Direct load /
generation
management;
Comfort,
management and
status information;
simple data unit

JWG111x, 112x

Control Control signal for the smart devices in |Load/generation JWG2121
the customer premises in advance (e.x. |[nanagement
one-day in advance)
Contro Control signal for the smart devices in |Load/generation JWG2001, JWG2010,
the Building or CES/CEP management JWG2041,,JWG2042
Contro Equipment operation schedule Load/generation JWG2002
management
Contro Request for Schedule Peak Shift JWG202x
Contribution by
Battery Aggregation
(PSCBA)
Contro Inquiry, Inquiry Acceptance, Inquiry Peak Shift JWG202x
Rejection Contribution by
Battery*Aggregation
(PSCGBA)
Contro Execution Notification Peak Shift JWG202x
Contribution by
Battery Aggregation
(PSCBA)
Request Request of reduce consumption to CEM [Load/generation JWG2001
management
Request Proposals for adjustmeént plan to CEM [Load/generation JWG2002
L management
(These are created based on priority,
power usage plan and consumption of
buildings and equipments)
Request Suppression signals for Group of Load/generation JWG2002
Buildings management
Request Power usage plan of Group of Buildings |Load/generation JWG2002
management
Pause/Resume Resume SD function Direct load / JWG 111 x, 112x
generation
management;
Comfort,
management and
status information;
simple data unit

Request exported power

reduction

NA

Direct load /
generation
management; power
profile; simple data
unit

WGSP 2121

Request imported power

reduction

NA

Direct load /
generation
management; power
profile; simple data
unit

WGSP 2121

Request store heat

Request store heat

Temperature profile;
Direct load /
generation
management;

simple data unit

WGSP 2121
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Information exchange

Concepts / data

Category Data unit UC references
Set mode Mode simple data unit; JWG 1110
Comfort,
management and
status information
Shut off signal Heat pump shut off signal profile Direct load / WGSP 2121
generation
management;
simple data unit
Signal Disaster-Sigmat Stgrrat TWG2042
Start/Stop Start SD function Direct load / JWG 1110
generation
management;
simple data unit
Start/Stop Stop SD function Direct load / JWG 1110
generation
management;
simple data unit
Status charge storage battery Comfort, WGSP 2112, 212
successful/unsuccessful management and
status infermation
Status discharge storage battery Comfort, JWG 1130, WGSF
successful/unsuccessful management and 0200, 2112, 2121
Status information
Status flexible start for smart device Comfort, JWG 1103, JWG120x,
management and JWG212x, JIWG121x,
status information [JWG202x
Status Latest end time of smartidevice Comfort, JWG 1103, JWG120x,
management and JWG212x
status information
Status off/decrease heat pump Comfort, JWG111x, 112x,
successful/unsuccessful management and JWG211x/WGSP R11x,
status information [JWG212x/WGSP212x
Status off fuel~celN successful/unsuccessful Comfort, JWG111x, 112x,
management and JWG211x/WGSP R11x,
status information [JWG212x/WGSP212x
Status off heater successful/unsuccessful Comfort, WGSP 2121
management and
status information
Status off heat pump successful/unsuccessful [Comfort, WGSP 2121
management and
status information
Status off load successful/unsuccessful Comfort, WGSP 2121
management and
status information
Status off photovoltaic Comfort, WGSP 2121
successful/unsuccessful management and
status information
Status on/increase heat pump Comfort, JWG111x, 112x,
successful/unsuccessful management and JWG211x/ WGSP 211x,
status information [JWG212x/WGSP212x
Status on fuel cell successful/unsuccessful Comfort, JWG111x, 112x,
management and JWG211x/ WGSP 211x,
status information [JWG212x/WGSP212x
Status on heater successful/unsuccessful Comfort, WGSP 2121

management and

status information
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Information exchange

Concepts / data

Category Data unit UC references

Status on successful/unsuccessful Comfort, WGSP 2121
management and
status information

Status Programme duration of smart device Comfort, JWG 1103, JWG120x,
management and JWG121x, JWG212x
status information

Status PV Status data set Comfort, WGSP 2121
management and
Statos—mformration

Status set temperature Comfort, WGSP 2121

successful/unsuccessful management and

status information

Status set timer successful/unsuccessful Comfort, JWG411x, 112x,
management and JWG211x/WGSP P11x
status information

Status status fuel cell Comfort, WGSP 2114, 212
management and
status information

Status status heat pump Comfortts JWG 1130, WGSF
management and 2114, 2121
status information

Status status photovoltaic €omfort, WGSP 2114, 212
management and
status information

Status status SD Comfort, WGSP 2114
management and
status information

Status VAR mode successful/unsuccessful Comfort, WGSP 2121
management and
status information

Status Building Information Management and JWG2010
Status Information

Status Aggregated Building Information Management and JWG2002
Status Information

Status Status Report of the CEM (Alive or Not) Management and JWG2042
Status Information

Status request status fuel cell Comfort, WGSP 2114
management and
status information

Status request status heat pump Comfort, WGSP 2114
management and
status information

Status request status photovoltaic Comfort, WGSP 2114
management and
status information

Status request status storage battery Comfort, WGSP 2114
management and
status information

Storage charge storage battery Direct load / JWG111x, 112x,
generation JWG211x/WGSP 211x,
management; JWG212x/WGSP212x
simple data unit

Storage discharge storage battery Direct load / JWG111x, 112x,

generation
management;
simple data unit

JWG211x/WGSP

211x,

JWG212x/IWGSP212x
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Information exchange

Concepts / data

Category Data unit UC references
Storage standby storage battery Direct load / JWG111x, 112x,
generation JWG211x/WGSP 211x
management;
simple data unit
Storage standby storage battery Comfort, JWG111x, 112x,
successful/unsuccessful management and JWG211x/WGSP 211x
status information
Tariff Fixed tariff schedule Price & WGSP 2112
IIViIUIIIIIGIIldI
information
Tariff Real-time tariff Price & JWG 1130,\WWGSF 2112
environmental
information
Tariff Prices for each time in a period (e.g. Direct JWGE2121
Hourly prices in a day) load/generation
management with
Incentive
Tariff Prices for each time in a period (e.g. Demand-Supply JWG2000
Hourly prices in a day) IAdjustmentbased
on Prices/for each
time
Incentiye Incentive information Demand reduction |[JWG2001, JWG2002,
by Actor A JWG2010
Bid Customer bids Negawatt (Power Demand Response [Section A.1.22
reduction) with certain price with Negawatt
Telemgtry data Telemetry data Power profile; WGSP 2121

temperature profile,
simple data unit

Tempefature set temperature Temperature profile;(WGSP 2121
simple data unit

Threshpld level set tariff threshold Comfort, WGSP 2112
management and
status information

Time set timer Comfort, JWG 1103, JWG120x,
management and JWG212x, JWG121x,
status information [JWG202x, WGSP|2112

VAR mpde information VAR mode information Power profile; WGSP 2121
temperature profile,
simple data unit

\Voltage suppertrequest \Voltage supports Power profile; WGSP 2121
temperature profile,
simple data unit

3.4.5 Energy management concepts
3.4.51 Traffic Light Concept

A good example of energy management service is the Traffic Light Concept (TLC), described
in the report WG Sustainable Processes — CEN-CENELEC-ETSI Smart Grid Coordination
Group (SG-CG) — Approval of SG-CG deliverables”. EU Mandate M490, Dec. 2012, see SG-
CG/M490/E_Smart Grid Use Case Management Process [9].

As functions like DSO, TSO, retailer and so forth are not used equivalent worldwide, the
Smart Grid Coordination Group Report (SG-CG/M490/E_Smart Grid Use Case Management
Process [9]) named these actors neutrally:

o Actor A typically references the market relevant actors like retailers
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e Actor B typically references actors like “Meter Operator” or “DSO” that will interface to the
customer domain by a smart metering infrastructure.

TLC does not imply any specific user stories and/or use cases. It only describes a concept
with different types of situations in the Grid.

The energy management relevant user stories and use cases in this technical report support
on a certain level the Traffic Light Concept (TLC) (see Figure 23) even if this is not in any
case a prerequisite nor user stories and use cases are complete and covering all phases. Use
cases can be found in the Use Case Management Repository (UCMR) [1].

Furth led in
future| versions of this document.
y-axis: Grid operation
Severity of
Grid Grid utilities
operatign load factor
status
Frequency
Voltage
Market |Xx-axi$:
operation |Pre-warning
0s \\hecast and market response are possible ! time
2
IEC

NOTE Pee BDEW Roadmap — Realistic steps fenthe implementation of smart grids in Germany [4].

Figure 23 - Traffic Light Concept

NOTE | The devices in the graph 'show examples of resources that can be used to support mitigation gn Grid
issues

The TILC differentiates\between three areas:

The |green shaded region defines the region where the ‘smart market’ competitively
operptes freely; the DSO may or may not interact with the market at this point. This sHould
be s¢en astthe ‘normal operating state.’

A typl TOTT, i T - ; ibed in
3.4.5.2.

The yellow state indicates the state where the DSO 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 (DSO) decides when they can
use what is in their home or business premise. Instead intelligent solutions and economic
incentives should be provided to allow the customer to decide and accept some limits.

A typical function, used in this state, is “Load Management or Demand Side Management”, as
described in 3.4.5.3.
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In the red state the DSO needs to take control of market interactions in a certain area
where the constraint has occurred. However, actions in this state must be specific and well
defined and be temporary in nature. In this situation the DSO can override contracts
existing in the market, execute dedicated emergency actions through flexibility operators, or
execute direct controls over generation or demand in order to re-stabilize the system as far
as a contract or regulation / legislation allows.

A typical function, used in this state, is “Emergency or Blackout prevention”, as described in
3.4.5.4.

For d
Smar{ Grids in Germany [4].

jon of

3.4.5. Flexibility (demand response)

FlexiHility is a typical functionality in the green area. The market offers flexible energy pbased
on prices and / or environment. This can be amongst other scenarios the'retailer, offering time
separpted tariffs but also using the own PV energy and combinations_of{hat.

The customer offers flexibility by letting a smart device to be started, paused, etc. based on
specific conditions like price ranges, the availability of enérgy or specific environmental
requirements (green power etc.).

The smart device can be a consumer or producer of enengy.

3.458 Load management (demand side management)

As alteady mentioned in the definition (see)[2]), demand side management reflects thge Top
Down| approach. If the grid recognises .stability issues like frequency is running ¢ut of
bandwidth, the TSO and/or DSO may ask,the attached CEMs for help. This can be a rgquest
to reduce or increase consumption or generation.

In cagse of a specific contract, foad management can be seen as a management of Smart
Devices, e.g. a heatpump is @ttached via an integrated CEM. In this case the message|could
be “increase/decrease to 100% or 0 %”.

3.4.5.4 Emergeney./blackout prevention

Emergency or blacgkout prevention management can be seen as a specific load management
case.|ln case-adblackout is in front of the door, the message from the TSO or DSO advises
the CEM and.smart devices to immediately go into a defined Standby Mode as a last chance
to prejvent'thie upcoming blackout.

3.4.6 Function-specific profiles
3.4.6.1 General

In order to create interoperable messages with the relevant information, specific concepts
need to be explained to become the basis for these messages and information to be
exchanged. These information requirements are listed in the corresponding Tables 2 to 5.

3.4.6.2 Power profile

Irrespective of whether the smart device is a consumer or producer it needs to announce a
kind of expected energy consumption or generation (power profile — see Figure 24) to allow
energy allocation within smart premises.
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For example, a heat pump can ask for allocating two sequences per day, once in the morning,
once in the afternoon, each sequence with different phases of power consumption.

Alternatively, a smart device can offer multiple sequences for the same time period, e.g. a
battery pack can offer charging or discharging. The CEM can choose between these

possibilities.
P4 Power profile
Sequence 1 Sequence 2
R P-max
P-avg TTTTETTT Pemax
P-min { P-avg
: ==f=E=t~ P-min
1 1
1 1 t-max
I‘——D': t-avg
1 1 t-min
1 I
1 1 ¥
1 t-max C) H : t-max
+ ‘: t-avg ly IQ——D-: t-avg
1 t-min $\ 1 1 t-min
L o) [ i -
i g:SIOH Slot2 Slot3 i i Slot1 _‘sfot2 Slot3 Slot4 : t
Eatfieststart” =2 : ! :
timé Seq. 1 tslot1——> : | tslo() Vs !
! ! tslot2 3! ' tslot 2 !
: : tslot 3 : —> !
i i X , t shift 2,3 !
| !Latestend time Seq. 1 | ! tslot 3 )E
" i tslot4,
' ' IEC

This power profile allows “generation” or “consumption” of energy to be distinguished. |
25 shows as examples.the energy direction of a storage battery during charging

discharging.

Figure'24 — Structure of a power profile

Figure
and
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Power profile

Sequence 1: consumption | | Sequence 2: generation

The dasiest way to express the expected energy co

with o

Slot1

Slot2

Slot3

Figure 25 — Consumption and geg{ tion
O

ne timeframe with one power value over timesIQ ee Figure 26).

PJ\

N
Power profile (%)

[seauence 1]
%)

t-max

t-avg
t-min

IEC

ption / generation is one seq

Slot1

—

lence

tslot 1

Latest end time Seq. 1

e YN )

Figure 26 — Structure of an easy power profile

IEC
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Table 2 — Information requirements “Energy Profile”

Name

Includes

UC references

power profile
(power over time)

JWG1100, 1101, 1102, 1103, 120x, 212x,
WGSP2110, 2111, 2112

power quantity

type of energy sources and amount of
energy from each source type

consumption / generation

time information (e.g. slots, actual time,

start time, end time, ...)

date information (e.g. weekday, date, ...

)

confidence level

devices

instanfaneous power
informption

JWG1103, 1130

power quantity

time information (e.g. actual time, ...)

date information (e.g. weekday, date, ...

)

confidence level

devices

3.4.6.8

Price and environmental information profile (see Figure 27)

The price and environmental profile uses the 'same basic structure as shown in 3.4.6.2 within

powe
slots

profile. Herewith typical scenarigos’,can be handled like the price table for certain time
within a timeframe (e.g. the next 24 h).

Additipnally benchmark conditions-can be used to address more than one price per timg-slot.

The dffferent price can be based on different conditions. Examples are:

e If energy consumptieniexceeds a certain amount of energy within the time-slot, th¢ next
prlce level will be activated

e THe price levels_teflect benchmarks, e.g. types of energy like renewables, yellow energy,

COQ2 footprintetc., from which the customer can select
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Price 1 Price profile
Tier ID:
Different price levels can be
handled within a time span
based on different conditions
(e.g. consumption or renewables)

l Time: Time span 2 i Timespan3 iTime : Timespan5 i t
Istart > span ; span 4 '
. 1}
itime Seq. | i > i i '
; ; i t Timespan2 ! ; ; :
' end time Seq. 'i
l i IEQ

Figure 27 — Structure of a price profile

Table 3 — Information requirements, “Price and Environment Profile”

Name Includes UC references

JWG1100, 1130, 1110, 1111,
price & environment profile WGSP 2110, 2111

price quantity

environment-description a/o quantity

variable price model (e.g. discount,
quantity based etc.)

time information (e.g. slots, actual time,
start time, end time, ...)

date information (e.g. weekday, date, ...)

binding level

3.4.6.|4 Load / generation / storage management profile

Load / generation management is used for expressing the need and quantity of power
adjustment.The actor A/B is signalling stability issues in the grid and is asking for help. If the
customer has offered support (e.g. as part of the contract or as part of an incentive program)
the CEM can evaluate capabilities to increase or reduce energy consumption or generation
inside premises.

Examples are:

e lack of energy in the grid due to a breakdown of a power station with a certain time to
ramp up another backup power station
e energy overload due disproportional PV- and wind energy

In these examples the actor A/B asks the CEM to reduce or increase power consumption for a
specific time period.
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Nevertheless this load / generation management concept can also be used to manage specific
CEM-smart devices directly (see Figure 28).

Load / Generation Management profile

P
Sequence 1
P-normal
[P A .|| S
! : b t
| > Slot1 L
' trd. 1 ) Sitru.it
i | tslot 1 Pl
Ramp down phase Ramp up phase
(if applicable) (if applicable]

IEC

Figure 28 — Structure of a load / generation management profile

Taple 4 — Information requirements “Direct Load / Generation Management Profije”

Name Includes UC references

JWG1130, 1111, 112x, 1110, 120x, 121X,
load / generation 202x, 2002
management profile WGSP2121, 2114, 2111, 2112

time infermation (e.g. slots, actual time,
start time, end time, ramp up time, ramp
down time, etc.)

date information (e.g. weekday, date,
etc.)

power quantity during ramp up / down
(absolute / relative)

Urgency / criticality

confidence level

devices

3.4.6.5 Emergencies / Blackout prevention profile

Emergencies / Blackout prevention management is a specific characteristic of load /
generation management. The actor A/B is signalling an upcoming blackout situation in the
grid. To prevent this blackout the actor A/B is advising the CEM to send all smart devices into
a defined blackout prevention mode (minimal power consumption except safety relevant
tasks).

The information exchange can be handled like the load / generation management profile.
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3.4.6.6 Temperature profile

Instead of power management types smart devices can also be managed by a temperature
profile (see Figure 29). The concept behind is comparable with the power profile concept.

Temperature profile

Temp/]

e

Time: Time span 2 i Timespan3  iTime | Time spar§

;spand : span 4

i1 tTimespan2 !

1 1 1 1 1 /E'\

Figure 29 — Structure of a:temperature profile
Table 5 — Information requirements “Temperature Profile”
Name Includes UC references

JWG202x, 120x, 121x, 1003, 212x, 1110,

tempefature profile 1130, 1111
WGSP2112, 2121, 2114, 2111

temperature quantity

time information (e.g. slots, actual time,
start time, end time, etc.)

date information (e.g. weekday, date,
etc.)

confidence level

devices

3.4.7 Comfort, management and status information

Comfort, management and status information summarize information requirements for remote
management as well as kinds of remote monitoring like notifications, alerts and status
information.

The collection includes typical data like on, off, waiting for start, remaining time, pause,
finished etc. The information to be exchanged is already referenced within Figure 19

3.4.8 Upcoming profiles for new service requirements

The function specific profiles, information to be exchanged (as described in this technical
report) and corresponding messages are set up in a manner to allow easy definition and
smooth harmonization of upcoming services like further energy related requirements, AAL,
security, healthcare, and so forth.
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Annex A
(informative)

User stories and use cases collection

A.1 User stories

A.1.1 General

This gection describes a collection of user stories as a basis for necessary use cases]| User
storiep describe the behaviour from the customers' / users' point of view. The main“target of
user gtories are to narrate typical behaviors in own premises to validate the use cases used to
accomplish the story. These user stories may apply to various scenarios and are not limited to
specific home environments, building and industrial applications.

Figure A.1 lists typical user requirements.

Customer wants to set Basic The Customer warits to get the dishes ready until
Settings of Appliance Sam tomorrew
The fustomer wants to be informed if his N\
| waslling machine has finished the cycle The user likés 6 use his Electro Vehicle at 3:00pin

[ . again
Customer wants to dim all L3

amps in the house A\ N
The user allows the Customer Energy Manager to

The Gustomer wants to get remote help, if redtce the energy consumption of his freezer in a
| the washing machine works improper | |'defined range for a specific time, if the grid recognies
. T -3} (severe) stability issues

The yser likes to use the own decentralized |\ 4

energy (e.g. PV)

A} The Customer wants to feed PV energy into own
The|user likes to limit own energy battery pack if too much power available
congumption up to a defined limit

The Customer wants to sell own decentralized eng¢rgy

Grig related Emergency S‘it‘liations (Blackout (e.g. PV) to Smart Grid

preyention)
! IEC

Figure A.1 — Kinds of user stories

NOTE | Theé attached user stories are not categorized.

A.1.2 JWG1 Flex start washing machine

The user wants to get the laundry done by 8:00 p.m.

The user prepares the washing machine

Fills clothesSelects washing program
Pre-selects the end time (e.g. 8:00 p.m.)

Starts washing program
The washing machine now informs the CEM about

The start of the new program

The pre-selected end time
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The expected power consumption profile with duration and (e.g. time related specific)

energy consumption

The CEM calculates the operation plan and takes into account

The

The s

A1.3

The user wants to have his electro vehicle charged/by-8:00 a.m.

The u

The B

The G

The pre-selected end time
A pre-selected incentive program

The expected power consumption profile with duration and (e.g. time related specific)

energy consumption
Tariff information

E)\pcbtcd c||C|gy bUIIDUIII}JtiUII Utilcl élllalt dcvibca
Expected local energy generation

Amount of locally stored energy
EM sends the calculated start time to the smart device (washing maching)

In case the situation changed, a CEM may send an updated starting time unles
smart device started

mart device starts the cycle based on the calculated start time

JWG2 Flex start EV charging

ser prepares the EV

Selects charging level

Pre-selects the end time (e.g. 8:00.a.m.)

May pre selects the incentive program (e.g. cheapest tariff, greenest power etc.)
Starts charging cycle

V now informs the CEM.about

The start of the new charging cycle

The pre-selected)end time

The pre selected incentive program (if not already stored)

The expeeted charging consumption profile with duration and (e.g. time r
specific) energy consumption

EM ‘calculates the operation plan and takes into account

5s the

blated

The pre-selected end time

The pre-selected incentive program (if not already stored)

Tariff information

Decentralized Energy forecast, if applicable

The expected power consumption profile of the requested EV charging
Expected energy consumption of other smart devices

Expected local energy generation

Amount of locally stored energy

The CEM sends the calculated start time to the EV
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In case the situation changed, a CEM may send an updated starting time unless the smart
device started

The EV starts the cycle based on the calculated start time

A1.4

JWG3 Severe grid stability issues

The grid recognizes (severe) stability issues

The grid sends a load control message, requesting the CEM to adjust the load (by either
increasing or decreasing consumption or generation). The load control message may include

e an

e an

Depending on user configurations, several options are possible, e.qg.:

e TH

dgfined/maximum time). The support of these capabilities may “usually be part

incentive value and/or time frame for answering to the request

incentive value and/or time frame for acting on the request

e user allows the CEM to adjust the load of some of his devices (e'g. of the freeze

r for a
of a

cantract between Energy Supplier and customer. After receiving the request from the grid,

the CEM checks the status of attached smart devices checking on the possibility g

f e.g.

reflucing consumption by xW, x % of consumption or dlternatives which leads Into a

chlange in consumption / generation. The smart device may'react so and may respon
the achieved details

e TH
TH
al

e CEKEM feeds own battery pack energy into_6wn network or into the grid. The CEM ¢
status of battery pack. In case the battefy pack can provide enough energy the CE

de

e CEM stores additional energy from~the grid into own battery pack. The CEM checks

of

the incentive value is bettefthan the average cost of stored energy, the CEM
feeding process

A.1.5

The u

The U
powe

o At
e W

e CEM may send the response back to the grid.
e CEM checks the status and may recalculate (e.g. postpone) the starting ti
eady planned upcoming cycles. The CEM updates starting time of smart devices

cide to start feeding process

battery pack. In case the battéry pack has enough capacity and if the energy pric

JWG4 Power limitation PV
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The CEM is kept informed on total power consumption and generation through the smart

meter

When managing power consumption in the house, the CEM takes into account the above

limits

and parameters.

If the user wants to start a smart device, then the CEM is notified by the smart device and
receives, amongst others, a load profile (see 3.1.1).
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If, when based on the load profile and other parameters, the CEM concludes that the power
limit will be exceeded, then it may send a warning message to the relevant device and to a

displa

y if one is available.

Based on the warning message, the user may decide to postpone his consumption or to
manually overrule the power limit.

Furthermore there is the possibility that premises go in isolated (island) operation from the
distribution system. Such premises will be isolated or "switched off" by the network operator
or by the premise's own control facilities based on appropriate monitoring arrangements. The
ability of island operation comes from the fact that they are able to cover their own power
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situations the distribution network can be in operation or out of service'd
ency situations and/or planned maintenance and/or repair activities. Premises)wit}
eneration and storage facilities can cover their total demand or at least part of thei
hd controlled by a CEM with or without being connected to the distribution netwd
stribution system. Reconnecting the premises to the distribution system after a per
operation has to be arranged in a safe and coordinated manneri(That can be arr

synchronizing facility/unit with build-in monitoring and controkarrangements; the
b part of the afore-mentioned CEM.

JWG5 CEM manages devices

h on/off devices, dim devices
ples are turning on/off devices such as lighting, smart plugs and dimming lighting e

JWG6 Customer sells flexibility

ustomer wants to sell his flexibility to the grid

on information on:

rrent consumption (received from smart meter)

rrently running devices and their load profiles

o Dgvice assignments~{o be ran and their load profile

The

riff information

ormation gn-power limitations

EM may identify opportunities for flexibility.

ser"may have set constraints on the flexibility that may be offered to the grid

es. In
ue to
their
I total
rk. In

| situations the surplus of energy generated by the premises can bel\delivered back to

iod of
hnged
latter

tc.

These

constraints may be:

e Which loads (or generators) and user specified conditions are available for providing
flexibility

o Start time of the flexibility (start time within a certain time period)

e Duration of the flexibility

e Amount of flexible power at a point in time

o Amount of flexible energy

The CEM proposes this flexibility to the grid, by providing the following information:

o St

art time of the flexibility (start time within a certain time period)

e Duration of the flexibility
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e Amount of flexible power at a point in time

e Amount of flexible energy

These offerings are negotiated by a process of offering, accepting or rejecting, possibly.
Reasons for accepting and rejecting include suitability of the offered flexibility (the expected
value of the flexibility e.g. in a portfolio) and financial aspects.

If the grid wants to accept the offer, it sends a message indicating this and with the incentive
that is related to the acceptance (this is the Flexibility Offer Acceptance)

A second message from the grid indicates how the flexibility should be allocated. This
messgge comes in the form of a load profile, but stays within the constraints of the flexibility

offer.

The CEM implements the flexibility allocation by adjusting the (time of the) consumpgtion /
generption of devices on the premise.

A.1.8 JWG7 Customer sells decentralized energy

The customer wants to sell own decentralized energy (e.g. PV) to Smart Grid

When| the consumer wants to sell his own decentralized energy to the grid, several options
are possible:

Bgsed on a price message or load/generation control message, CEM may instruc{ local
ggnerators / storage to adjust output.

CEM offers to sell an amount of energy at a“specified price. This corresponds to offfering
flgxibility as described in user story JWG. 6. Customer sells flexibility, see A.1.7

THe CEM then releases stored energy and starts power generation if available.
A.1.9 JWGS Grid-related emergency situations

Grid-related emergency situations’(blackout prevention)
The grid is close to a black-out'and will soon have to cut off sections of the grid.

As a|means of preventing this by limiting the overall energy consumption to a certain
minimum, the grid sends an emergency message to all connected households in order to
instrugt them to ptace their connected devices into “emergency connected off mode”.

Assurmption;—The CEM and smart devices are pre-configured with an “emergency connected
off mode”™ profile. This profile defines which connected devices enter “emergency connected

off mgdel/and what that mode entails (on a device by device basis). This profile is agreled by
both tmwwmmmmm

The CEM receives an emergency message (some low consumption, essential devices like gas
boilers that require a minimum of electricity to run, may be allowed to stay operational — this
will be defined within the profile).

This message may include the duration of the emergency period.

The CEM sends a message to all connected smart devices to switch to “emergency connected
off mode”.

The devices switch to “emergency connected off mode”.
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When the emergency period has ended (either because the predetermined emergency time
has passed or because the grid sent a message that the emergency has passed), the CEM
instructs the devices that they may resume operations as normal.

A.1.10 JWG9 Customer connects new smart device

The Customer wants to connect a new smart device to the CEM

Install

er and/or “plug and play” consumer installation will be supported

Discovery, authentication etc. are handled by lower layers and are out of scope of this

docun

Communication messages and data used between the CEM and device cohcernin

capah
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A smart device disconnects unexpectedly (failure)

The (
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ility (type and functionality) of the device are within the scope of this document

I JWG10 Energy consumption information

onsumer wants to be informed on their historic and forecasted energy use

bnsumer indicates on the CEM User Interface that they want/information on their h
recasted energy use.

e the CEM does not have the relevant historic information, it may request these

on the information related to currently” connected devices and their exp
mption and generation and based on thechistoric data, the CEM may build a shor
forecast and informs the user.

P JWG11 Unexpected disconnect

EM and smart device ‘exchange regular messages or status messages to keep
informed of their connection (to the network) and of their operational status.

moment in time/ the CEM does not receive such a message from a device w
ted one.

EM sends a status request to the device.

ethe CEM does not receive a response or when the device responds with an abn

g the

storic

data

ected
term

each

hen it

ormal

status, the CEM sends a warning message to an advanced display. The CEM may also send a
warning to a third party (e.g. service provider) on the grid side.

A.1.13 JWG12 ExpectedYearlyCostsOfSmartDevice

The consumer wants to know an estimate of the yearly energy cost of a smart device

(This user story assumes that the CEM or the device stores information on time-of-use
consumption of individual devices and that the CEM has a historic record of time-of-use
buckets and their related tariffs in the relevant currency).

The consumer indicates on the CEM User Interface that they want information on the yearly
cost of a specific device.
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The CEM collects information of individual device’s consumption from its memory or requests
this information from the device.

The CEM collects information related to historic time-of-use buckets and tariff information
expressed in financial units from its memory.

The CEM combines (estimated) consumption information with tariff information and sends the
response to the consumer’s query back to the CEM User Interface.

A.1.14 JWG13 Energy storage and feed in based on tariff

The donsumer wants a storage device to feed energy to the grid once the tariff reaches

a cerfain threshold

The g¢onsumer parameterizes the CEM to feed energy once the tariff for ‘selling energy
reachps a certain threshold. Additionally, the consumer may parameterize, that local stporage

shoul@l not drop below a certain point

The JEM receives a new tariff from the grid (may be via the smart méter) and notices that this

tariff ¢xceeds the abovementioned threshold.

The JEM may check:

Whether the amount of stored energy is not below a_ tiser specified point

Whether releasing stored energy to the grid <would be inconsistent with other| user
commands / settings (e.g. electric vehicle that must be charged by a specific|time,
flgxibility assignments, load control messages requesting to increase consumption or
loywer generation, etc.)

When| there is no conflict with the abovei'mentioned points, the CEM instructs the storage

devicg to feed energy in the grid.

A.1.13 JWG14 EnergyConsumptionManagementFromExternal

Manage energy consumptionyof smart devices by Smart Grid

This yser story explains;how on 15 July, a premises customer allows the supplier (or gnergy
servide provider) to fajse the temperature setting of his air-conditioner in a defined range so

as to purtail power'demand for a specific time.

On the 14(July, the supplier requests a reduction of power consumption by tomorrdw, 15
July, from~10:00 a.m. to 2:00 p.m.

THe<customer finds the request and confirms that he is willing to comply by e.g.

Setting the temperature range to a specific one.
Turning on the air-conditioner

In the morning of 15 July, the supplier analyzes the power consumption data continuously
delivered through data collectors which accumulate the power consumed by all customers
via smart meters, and reconfirms the high demand forecast during the peak period
considering the metrological data sent from the weather forecast system.

At 11:00 a.m., given the estimated power demand for the coming hours, the supplier
sends messages to the CEM and asks for the possibility to reduce power consumption by
300 W (Power I) from 12:00 a.m. to 2:00 p.m.

The CEM informs the air-conditioner about the target of reduction including timeframe.

At 12:00 a.m. the air-conditioner reduces power consumption and communicates this to
the CEM. If the requested settings cannot be reached, the air conditioner informs what can
be achieved.
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A.1.16 JWG15 Manage in-premises battery system

Manage in-premises battery system

This user story explains how a battery owned by premises customers charges (buys)
electricity during off-peak period, from 11:00 p.m. to 5:00 a.m., and discharges power to use
appliances in the house during peak period, 10:00 a.m. to 2:00 p.m.

A.1.17 JWG16 Manage DER

Manapge distributed energy resources (DER)

The customer prepares the setting of the battery through the CEM:

— Prioritizing the reduction of electricity cost by charging cheaper electricity at off-peak
time and discharging power during the peak-period.

THe CEM calculates the operation plan based on:

— | Tariff information, for example;

i) XX.XX cent/kWh, cheaper electricity, from 11:00 p.m. to 5:00 a.m.
i) XX.XX cent/kWh, expensive, from 10:00 a.m. to 2:00 p.m.

— | Expected power consumption based on;

i) The past power consumption records;

ii) The owner’s today’s schedule

— | The remaining battery charge

Bdsed on this operation plan, the CEM instructs the battery to charge and discharge |in the
most optimal way.

Alternative 1: this user story describes how, a DER owned by a premises customer geng¢rates

electrfcity in peak periods, from 10:00 a.fm. to 2:00 p.m., to reduce electricity cost.

THe customer prepares the setting of the DER through the CEM:

Select the plan that utilizes:DER to generate electricity during peak period in a day.
THe CEM checks the status’ of the DER.

ThHe CEM starts the BER at 10:00 a.m. and stop it at 2:00 p.m.

Alternative 2: this user story describes how a DER owned by a premises customer gengrates

electrfcity when asdynamic pricing message is provided from the supplier to the customef.

THe custemer prepares the setting of the DER through the CEM:

Sglect.the plan, which initiates the DER operation when a tariff of XX.XX cent/k\WWh or
moretof electricity price is offered.

The CEM checks the messages from the supplier and status of the DER.
At 10:30am, the supplier offers XX.XX cent/kWh from 11:00 a.m. to 2:00 p.m.
The CEM receives the message and compares the price with the set value.

The CEM starts the DER if both that the price is equal to or higher than the set value and
that the DER is ready are confirmed.

The DER generates electricity from 11:00 a.m. to 2:00 p.m.

If after 2:00 pm the tariff no longer exceeds the abovementioned threshold, the CEM
instructs the DER to stop generation.

A.1.18 JWG17 Peak shift contribution by battery aggregation

Peak shift contribution by battery aggregation
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The customer likes to participate in the peak shift contribution of battery aggregation (PSCBA)
according to the conditions such as the maximum and minimum value of Customer’s battery
output power that are specified by the customer. Under the contract between the electric
company and the customer, battery SCADA and the CEM communicate with each other.

e The customer lets CEM participate in the PSCBA.

e Battery SCADA sends “request for Schedule” to the CEM.

e The CEM sends the requested schedule to battery SCADA. This includes Detail Schedule/
Outline Schedule/ Surplus Schedule of customer’s battery.

o Battery SCADA calculates the total surplus potential and the schedule of batteries.

e Agcording to the plan for PSCBA set by grid operator, battery SCADA calculatgs the
schedule of each battery for the plan.

o Battery SCADA sends “inquiry” command to CEM. This includes the plan [for PSCBA
corresponding to customer’s battery.

e CKEM sends the response of “inquiry” message to battery SCADA. This*includes “inquiry
relection” or “inquiry acceptance”

e In|case of “inquiry acceptance”, battery SCADA sends “execution/notification” to CEM.

CEM gends charging/discharging command to customer’s battery according to the custgmer’s
detail[schedule and the plan for PSCBA corresponding to customer’s battery.

A.1.1I JWG18 Control appliances based on price information
o

Control of smart home appliances based on price‘information by time slot

The Jser likes to use a water heater, air conditioner and other appliances such that total
electr|city charges are relatively less.

e THe user instructs the CEM to pr@gram the water heater, air conditioner and |other
appliances following a number of conditions.

e THhe user inputs operating conditions of each appliance at CEM, e.g.:
— | Water heater temperature 90 °C, water level 50%
— | Air conditioner mode: cooling down, wind: auto, temperature: 27 °C

e THe user inputs time conditions (desirable start time, desirable finish time) of|each
agpliance at CEM, €7g.:

— | Water heater finish by AM7
— | Air conditioner finish cooling down by AM10
e THe electricity tariff information is issued at noon every day for the following 24 hourg.

e Bgsed’on the input conditions, time conditions and tariff, the user lets CEM calcu|ate a
program for the following day such that total electricity charges are relatively less

e CEM calculates an operating plan for those appliances considering operation time, power
consumption during operation, electricity charges and so forth

e The user confirms the calculation results and commits the operating plan to be executed

— CEM controls each appliance as programmed according to conditions of operating plan
A.1.20 JWG19 Control appliances based on energy savings signal

Control of smart home appliances in response to power saving request from Electric
power supplier

The user likes to use a water heater, air conditioner and other appliances such that power
saving request from electric power supplier is satisfied if possible.
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The user instructs the CEM to program the water heater, air conditioner and other
appliances following a number of conditions.

The user inputs operating conditions of each appliance at CEM, e.g.:
— Water heater temperature 90 °C, water level 50 %
— Air conditioner  mode: cooling down, wind: auto, temperature: 27 °C

The user inputs time conditions (desirable start time, desirable finish time) of each
appliance at CEM, e.g.:

— Water heater finish by AM7

— Air conditioner  finish cooling down by AM10

At{AM7, the CEM receives a request for power saving from PM1 to PM5.

THe user lets CEM calculate a program at AM8 with input conditions suchythat power
saving request is satisfied as possible

CEM calculates to program an operating plan for those appliances beforgi(during and after
the requested power saving, considering operation time, power consumption while in
ogeration, electricity charges and so forth

THe user confirms calculation results and commits the operating plan to be executed
THe user activates the execution of operating plan at CEM
— | CEM controls each appliance as programmed according.to conditions of operating plan

The User likes to use a water heater, air conditioner and other appliances before powgr cut

takes|place

THe user instructs the CEM to pr@gram the water heater, air conditioner and |other
agpliances following a number of conditions

THe user inputs operating conditions of each appliance at CEM, e.g.:
— | Water heater temperature 90 °C, water level 50 %
— | Air conditioner  mode: cooling down, wind: auto, temperature: 27 °C

THe user inputs time conditions (desirable start time, desirable finish time) of|each
agpliance at CEM, €7g.:

— | Water heater finish by AM7
— | Air conditioner  finish cooling down by AM10
The information is issued at AM7 that a power cut will occur from PM1 to PM5.

THe\user lets CEM calculate a program at AM8 with input conditions considering power cut
informed by electric power supplier

CEM calculates to program an operating plan for those appliances before, during and after
the scheduled power cut, considering operation time, power consumption while in
operation and so forth

The user confirms calculation results and commits the operating plan to be executed
The user activates the execution of operating plan at CEM
— CEM controls each appliance as programmed according to conditions of operating plan

A.1.22 JWG21 Control appliances in case of natural disaster

Control of smart home appliances in case of natural disaster
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The user likes to use a water heater and storage battery at the highest priority in case that
unstable electric power supply and/or power cut is expected due to natural disaster

e The user presets water heater and storage battery at CEM to program an emergency
operation plan

e The user inputs operating conditions of each appliance at CEM
— Water heater temperature 90 °C, water level: 50 %
— Storage battery mode: quick charge

e The user lets CEM calculates a program with input conditions in case CEM receives power
alert from electric power supplier

e CKEM calculates an operating plan for water heater, storage battery and  alh|other
agpliances when CEM receives power alert. Such an operating plan could lgok*like the
following:

— | confirm the operating status of all appliances connected to CEM

— | execute normal shutdown process to all appliances in operation_except Water heater
and Storage battery

— | execute operation of water heater and storage battery with conditions set by the Jser

e THe user inputs auto-execution of emergency operating plan,as programmed at CEM in
case CEM receives power alert from electric power supplief.

e CKEM receives power alert from electric power supplier attAM10

e CKEM commences at AM10 + n to control each appliance as programmed accord|ng to
canditions of operating plan, an example of whichlis:

— | continue operating water heater and storage battery and execute normal shutdown
process to finish as far as CEM does not,receive a message to call off power aleft;

— | execute normal shutdown process of water heater to finish, and continue opefrating
storage battery in case that CEM receives power saving request;

— | continue operating water heater*and storage battery till start time of power cdt and
execute normal shutdown précess to finish operating before start time of power [cut in
case that CEM receives pewer cut information;

— | execute normal shutdowtr process to water heater and storage battery to finish in case
that CEM receives a-message to call off power alert

A.1.23 JWG22 Bilateral DR-negawatt

Bilatgral demand response (Negawatt transaction= Japanese related requirement)

This yser story/ describes how an energy supplier asks for a demand responsive load from
consymersoh the day when tightness of electricity supply and demand is expected.

On theday before the eventday (atwhicha supply tightness s expected), the energy supplier
indicates a specification of demand reduction, to connected consumers / CEMs. The
specification/flexibility request contains:

e The date,

e Time window (event start and event end),

e Amount in control area.

Based on information on forecasted energy use and user settings, the CEM tenders a bid. The
consumer can also input this information manually. The resulting bid contains:

e Amount of demand responsive load (kW) and
e Bidding price (price/kWh).
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The energy supplier ranks bids from consumers according to “merit order” and notifies
execution results.

Consumers, who made a successful bid, reduce their load in the time window on the specified
day.

A.1.24 JWG23 User story lighting

Lighting system

Facility manager wants to reduce lighting load and other loads in a building during a Demand

Response (DR) event (e.g. tariff information too high or forecast of renewable energy to

or a
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ghting system controller submits the requested data to building CEM.

Demand Side Management event (e.g. stability issue in the grid with the requ
e energy consumption).

ground: Lighting system consists of large number of devices, which individually
me very much power but in total it could be a significant amount Qf‘the total bt
city consumption. The lighting devices are usually grouped to-accomplish a d

fance in the building, so priority scheduling may be needed)

p different loads. For the lighting load it determines:

Lighting that can be switched-off completely (e.g_decorative lighting in an open
space) is assigned lowest priority. Their minimuym)power consumptions are set to

Lighting that can be dimmed, e.g. in openJoffices and private offices lighting ¢
assigned a medium priority and the minimqum power consumption is set accordin
occupants requirements. Lighting in thegmost important spaces, e.g. the CEO or

e facility manager programs the priority group and the minimum power constrain
hting system controller.

ilding CEM receives a reduction request from the provider (e.g. utility provider or

ilding CEM requests fram lighting system controller:
The current consumption

grouped together based on specific constraints (e.g. emergency lights, office
floor lights;setc.)

ilding)CEM determines the reduction for each smart devices / sub-system based o

The requested reduction

The consumption baseline

room, is assigned highest priority anditheir minimum power consumption is config[|ured.

b low)
bst to

jo not
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e facility manager conducts a survey to identify the importance and the constraints of

office
zero.
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The amount of power it can reduce. Multiple priority classes might exist when lights are

ights,

The amount of power each smart devices / sub-system can reduce for each class of

priority, if multiple classes of priority exist.

Building CEM communicates the reduction request to the lighting system controller.

Lighting system controller executes the power reduction.

A.1.25 JWG24 Energy market flexibility management

Energy flexibility management

A building owner/operator wants to use the energy flexibility of its building(s) to optimize its
energy procurement by adapting the consumption according to flexible energy tariffs and/or to
achieve additional revenue at the ancillary service energy markets.
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Such energy flexibility management can have different scenarios for long term demand
planning, energy trade through day-ahead-market and energy trade through intra-day market.

Scenario 1: “Long term demand planning”

This scenario describes the process with the retailer business to procure a certain amount of
energy needed by his customers based on long term contracts (1 week up to multiple years).
The energy prices of such contract are typically lower than the process on the day-ahead
market. To determine the optimal amount of energy to procure with long term contracts, the
retailer is supported by load forecasts provided by his customers. This scenario utilizes a
long-term planning phase.

Scenlrio 2: “Energy trade through day-ahead market”

This $cenario illustrates the process of procuring the remaining amount of energy which is
needgd on top of the already procured energy by long term contracts. In terms of a byilding
triggered approach, the customers (i.e. the building automation/mafiagement systems)
provide an updated forecast for the next day. This forecast contains either only the deyiation
to thq initial long term forecast or an updated total forecast. Then the retailer has to deduce
the dglta to obtain the energy amount for procurement. The retailer procures the ng¢eded
energly at the exchange market and sends the information about the achieved energy prices
back fo the customer. In case of a price driven energy markéet/triggered scenario the retailer
receijes the energy price schedule from the market, adds price information of eventually
availgble long term contracts and forwards this information*a VPP which aggregates a plool of
end customers. The VPP generates an optimized price,'schedule for each of the conrlected
buildings. The building automation system of the cléstomers will utilize the price information
for a|cost minimization. This scenario considets: a building triggered or energy nparket
triggered day ahead planning.

Scenario 3: “Energy trade through intra-day market”

This gcenario describes the process when a major deviation from the planned building gnergy
scheduled is detected. This additional flexibility is placed at the intraday market through the
VPP ]:perator. According to the dtraded flexibility new consumption schedules are provided to
the bdilding operators. Depending on their contracts some customers might have the right to
deny [(opt out) a change in their energy consumption schedule. This scenario describes an
operational intra-day market offering.

Scenario 4: “Providing secondary/tertiary reserves at the control reserve market”

This gcenario describes the participation of Smart buildings/VPP at the secondary / tertiary
reserye energy markets. Based on a prediction of available energy flexibility starting gt the
device leyel, the VPP operator may offer a certain amount of flexibility at the reserve gnergy
markgts.ohe week or one day ahead for secondary and tertiary reserves, respectively. Iﬁ case
of a successful bidding provision of committed reserve energy is required. The transmission
system operator who bought the reserve energy may at any time give an automated trigger
signal (secondary reserve) or by phone call (tertiary reserves) to the VPP operator that he
needs to provide reserve energy. The VPP operator than forwards the needed commands to
the connected customers and the secondary or tertiary reserve is automatically activated by
the BAS/BMS at a given time and for a given time period. For the sake of completeness it
shall be mentioned that this use cases includes two separate contracts: energy
supplier/retailer for regular energy procurement and a service provider utilizing a VPP system
for flexibility commercialization. The legal clarification of this issue is out of scope of this
document.

Scenario 5: “Reaction on grid congestions”

This use case describes the reaction of buildings on grid congestion events initiated by the
distribution grid operator. This may be based on a forecasted grid outage or ad hoc triggering
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of predefined measures to relief the grid during emergency situations. It shall be mentioned
that the regulatory framework currently in place does not support this use case. Hence this
use case has the lowest priority.

A.1.26 Japanese building scenarios on energy management

A.1.26.1 General

Energy management inside the building manages capable devices in the building/home and
interfaces to the power grid management. This user stories focuses an on the communication
of building energy management with its interfaces.

In sojme cases there is interaction between the CEM and the corresponding powel' grid

management entity. On this following scenarios are possible:

A.1.26.2 Demand-supply adjustment with cooperation between Supplier.and

Customer (Model 1)

A energy supplier determines prices after confirming the supply & demand situation and
the wholesale electricity prices.

A [Customer’s EMS receives pricing information from the energy ‘supplier.

Clistomer’s equipment creates a power usage plan based”on the pricing information
received.

The energy supplier receives power usage plans from,Customers.
The energy supplier reviews the prices according-tosthe received power usage plans.
Go back to (1).

Steps| (1) to (6) are performed multiple times.'and finally Customers receive the final gdricing

information from the supplier.

A

.26.3 Energy saving, demand-supply control for individual buildings (Model 2)

For optimizing the power consumption and generation, the CEM provides functionality in

coord|nating loads and resources’for an individual building.

1)

4)

5)

A
1)

The facility manager puts degrees of importance, priorities and consumption/genefration
sdhedules into termifal of the CEM.

The CEM registers)these to the service provider.

The service provider creates adjustment plans based on uses of individual equipment,
physical pesitions of individual equipment, consumption/generation schedules and frends
of| consumption/consumption result. Each adjustment plan includes an operation pJan of
equipment and a incentive. The service provider displays adjustment plans with a
incentive information on the terminal of the customer’s CEM.

In case of the emergency, the Service Provider creates adjustment plans for the triage
control based on “degrees of importance” and priorities on the above process.

The facility manager selects the adjustment plan based on the operation plan of
equipment and the incentive.

The CEM of the service provider sends suppression signals to customers based on
adjustment plans. Then the customer adjusts the usage plan based on suppression
signals.

.26.4 Energy saving, demand-supply adjustment for the district (Model 3)

The facility manager inputs the priority and the power usage plan of the building into the
CEM. Then, the CEM registers these to the District Service Provider and Supplier.

The district service provider creates the “power usage plan” and the “equipment operation
plan” for the town block (a group of buildings based on a contract). Then the district
service provider registers these to his CEM.
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3)

6)

7)

A.1.26.5 Self sustaining community (Model 4)

Acceleration of producing power by Res

1)

2)

9)

When a suppression control of power is needed, the supplier calculates the demand
curtailment ability of the district. Then the Supplier creates a new power usage plan of the
district. Next, the supplier sends it to the district service provider.

After the district service provider receives it, he creates “proposal for adjustment plans”
based on the priority, the power usage plan and the consumption of buildings and
equipment. Each of these proposals includes an “equipment operation plan” and an
incentive. Then the district service provider sends these proposals to the customers.

The facility manager checks these proposals at the CEM terminal in the customer’s
building. Then the facility manager selects one of these proposals based on the
“equipment operation plan” and incentive. The CEM sends the selected proposal to the
district service provider.

Adter the district service provider receives the proposal selected by the customelr, the
digtrict service provider sends signals according to the proposal.

The customer CEM adjusts the power usage plan based on signals received:

Vig the terminal of the CEM, “the facility manager of the building™ registers his buildjing to
the “energy contribution service to the community” provided by the district service
prpvider.
In| a similar way, “the manager of the Community Energy Supplier owning REs (QES) /
Community Energy saving Service Provider (CEP)” registers itself to the “gnergy
cqntribution service” provided by the district service.provider.

The district service provider estimates the\‘production of electricity generated by
renewable sources of power owned by CES/CEPs and customers (buildings). And the
digtrict service provider estimates the constémption of customers.

The district service provider creates aplan of the production using renewable sourgces of
pawer, and a plan for the distributiontto CES/CEPs and customers.

The district service provider provides these plans to CES/CEPs, to customers owning
renewable sources of power,.to other customers and to the supplier.

The CES/CEPs, the custoniers owning renewable sources of power, the other custpmers
ard the supplier confirm these plans.

The district service pravider collects the results of production, using renewable sourges of
pgwer owned by the customers.

The district service provider calculates the amount of electricity produced using renewable
squrces of power in the community and then calculates the individual production off each
cystomer.

Next, the district service provider calculates the ratio of energy contribution to the
cdminunity for the CES/CEP and customers owning renewable sources of power.

10) The district service provider gives the CES/CEP and Customers owning renewable

sources of power an incentive based on their individual energy contribution to the
community.

11) The manager of the customer’s building, which owns renewable sources of power,

confirms the above incentive using the CEM terminal. The manager of the CES/CEP also
confirms the above incentive.

Adjustment of energy production and consumption in normal conditions

In this scenario the power grid has neither an urgent or any other emergency event active or
pending.
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Action in case of a shortage of supply of electricity

1) The district service provider estimates future production of electricity using the weather
information for the community. And when the district service provider decides that the
production of electricity will be insufficient in the near future, the district service provider
sends a signal to the CES/CEPs in order to accelerate the production.

2) After the CES/CEP received the above message, the CES/CEP updates the planning of
the heat and electrical generation based on the market price of energy.

3) The CES/CEP sends the electricity suppression signal to each customer.

4) The customer confirms the suppression signal using the CEM terminal. Next the customer

n

nuts the rpply to the CES/CEP into the terminal

5) TH

e CES/CEP updates the planning of the heat and electrical generation based eni.r

from the customers and the market price of energy.

6) THh
Actio

1) TH
in
pr
s§

2) TH
pl

3) T
th

Energ

1) Vi
(ole
S€

2) TH
C
pl

3) TH

4) In
pr

e CES/CEP sends a reply to the district service provider.

h in case of an excess of supply of electricity

ormation for the community. And when the district service¢spfovider decides th
pduction of electricity will exceed the demand of electricity,in the near future, the d
rvice provider sends a signal for decelerating the production’to the CES/CEPs.

e CES/CEP updates the plan for the supply of electric power to the supplier ar

e CES/CEP controls heat pumps in the customers’ buildings to storage electric po
e heat pumps.

y accommodation in disaster conditions

a the CEM terminal in the customer’s building, the facility manager of the “di
ntrol center’ registers its “powerylsage plan for disaster situations” to the ¢
rvice provider through the CES/CEP.

e district service provider creates “power supply plans for disaster situations® f
FS/CEP based on this plan.Then the district service provider sends the “power s
hn for disaster situations”;to the CES/CEPs.

e CEM in the CES/CEP receives the “power supply plan for disaster situations”.

case of a disastér)situation, the supplier sends the disaster signal to the district s
pvider.

5) After the CEM*in the CES/CEP received the disaster signal from the district s

pn
pl
6) TH
cd

pvider, it~\ehanges the “power supply plan for normal situations” to the “power §
an for.disaster situations”.

e/,CEM in the CES/CEP supplies the electrical and the thermal power to the “di
ntrdl center”.

eplies

e district service provider estimates future production of electri€ity using the weather

at the
istrict

d the

an for the supply of thermal power to the customer based on the market price of energy.

ver in

saster
istrict

br the
upply
Brvice

Brvice
upply

saster

7) After the CEM in the “disaster control center” receives the disaster signal, the CEM
changes the equipment plan.
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A.2 User stories and use case mapping table
Table A.1 shows the relation between user stories and use cases.

The main intention of this mapping table is to support the verification of necessity of a new
use case and to reduce the number of more or less equivalent use cases at all.

In the event of a new user story, this user story can be mapped to existing use cases, e.g. a
flexible charging cycle of an electric vehicle uses the same use cases than a flexible start of a
washing machine.

If the mapping shows a lack of use case, this use case and data model need to be added.
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Use Cases

User Story Use Case Mapping

User Stories

waG1

Flexible Start Washing Machine

WG 2

Flexible Start EV charging

WG 3

SevereGridStabilitylssues

WG 4

PowerLimitationPV

WG5S

CEMSimpleDevice

IWG 6

CustomerkeilsFlexibilit

IWG7

CustomerSellsDecentralizedEnergy

IWG &

5

GridRelatedEmengencySituation

WG9

CustomerConnectsNewSmartDevice

JWG 10

EnergyConsumptioninformation

WG 11

UnexpectedDisconnect
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Use case descriptions

Overview

The following use cases are based on the above user stories and the architecture defined
earlier in this technical report. Note that the use cases only describe communication between
Actor A/B, the CEM, the smart meter and the smart devices. For sake of simplicity, these use
cases do not represent the energy management gateway and the smart metering gateway —
when developing the use cases we assumed that the gateways do not provide functionalities
contributing towards the goals of the use cases. In reality, the gateway may provide

functi

secur

NOTE
which
from th

NOTE
deviceg
goal.

In all
IEC 6

For t
archit

ty and service capabilities .

J
|

| Mapping use cases - information req. concepts.
|

] N

|
Comesponding messages & message structure

IEC

Figure A.2 — Use case and requjrements process

1 Several use case scenarios may work together inNan iterative way. E.g. there might be a neg
ses the price (WGSP2112) to get a forecast (WGSR2111), then adapting the price, which might be
Eere on.

P2 Information can be transferred via different*channels to actor A, B and to the consumer or i

. This implies that the use case could effectively be split up into several sub-use cases, each with

the use cases mentioned here, IEC 62559-2 actors list [15] is referred to an
P559-2 Use Case template{16] is followed.

he definition of the ‘use cases in this document, the already referenced S
ecture model has been used as a basis (see Figure A.3).

Energy Management /
Providing Flexibility (M490)

-

Energy

management Smart Device*
gateway (EMG)

onality in terms of routing information translation of protocols device management,

ptiation
binding

-home
ts own

d the

G-CG

Smart Grid
Connection
Point

Market communication

Simple external
consumer
display

Smart Metering Smart meter

Actor B

Functional metering reference architecture gateway (LNAP ) functionality

according the SM- CG (TR50572)

M441 architecture

* e.g. HBES device, smart appliances, storage, generator, domestic charger for EV, complex display
IEC

Figure A.3 — Smart Grid Coordination Group Architecture Model [9]
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NOTE 3 The actors in the above architecture are functional entities, which means that some of them may be part
of the same physical device (e.g. CEM functionality may be part of a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.).

A.3.2
A.3.21

Name of use case

Description of the use case

High level use case (JWG1100) Flexible start of a smart device (SD)

Use case identification

ID Domain(s)/ Zone(s) Name of use case
JWG1100 Domain: Customer SD consumes / generates energy on a flexible basis (High-Lgvel
Premises, DER Use Case or Generic Use Case)
Zones: Process, Field,
Station
Versign management
Version management
Changes Date Domain Area of Title/changes Approval
/ Version expert expertise / status
domain /
sole draft, for
comments,
for voting,
final
0.1 04/11/ Editor Initial Draft Draft
2013
0.2 06/12/ Editor Updated Version Draft
2013 after CLC TC59x
discussions
0.3 06/01/ Editor Update HLUC to fit | Draft
2014 Joint Use Case
Workshop
description
0.4 07/03/ Editor Added JWG-ID Draft
2014
0.5 r6/42/ Editor Added optional Draft
2014 step 5 to calculate
expected running
costs
Scope and objectives of use case

oCope and objectives OT use case

Scope

In some cases smart devices provide flexibility towards their time. The device can
manage its flexible running times by itself and communicates them to the CEM on a
negotiation basis.

Utilizing flexibility by a CEM must be negotiated and confirmed with the smart device.
The flexible operation of a smart device does not imply a specific optimization
strategy. It depends on the control algorithm which the customer defines for its smart
device and the CEM.

The scope of that High Level Use Case deals with the basic information exchange
between a smart device and the CEM to allow a flexible start. Also it covers the
information exchange on the energy consumption during operation to allow an energy
scheduling within the CEM.

Objective(s)

This use case defines the basic information which is required to offer flexible start of
smart devices.

There are various optimization targets possible for setting a flexible start time.
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Scope and objectives of use case

Related business Demand Response (DR)

case(s
(s) Demand Side Management (DSM)

Narrative of use case

Narrative of use case

Short description

The User activates a specific profile on the smart device that allows a flexible start. The smart device then starts
a negotiation proce yith the M to find the mo jtable ime. The interaction between the SD and the

activgted profile and might ask the user for final confirmation. After job completion the end customer might
notifigd on successful or failed commissioning.

get

— A smart device might have two basic operational modes:

— Power Producing by generating electricity

Complete description

The User activates a specific action profile on the smart device. The smart device then(negotiates a start time
with the CEM based on the selected specification. Such specification might include user specific requiremepts
like pfe-defined end-time, maximum energy consumption, or something else and device specific capabilitieg.
Such ja profile can be very simple and defines a setting for a specific purpose(

The interaction between the SD and the CEM does not require user interaction and operates autonomouslyf It is
up to the SD to find the best possible solution according to the user defifed operational mode. The SD
visualizes relevant information to the User if possible and starts action in’cooperation with the CEM. Once the
User activates a profile on flexible start time of a smart device, the-USer hands over the control to the CEM|or
smart|device.

The gD fulfils the job according to the activated profile of the\user and notifies the User on successful or fajled
comnyissioning. A notification and visualization method of televant information varies on the appliances that are
used.

This pse case comprises three primary use cases:

1) JWG1101: SD informs CEM about flexibledstart

The smart device informs the CEM about its flexibility and limitations.
2) JWG1102: CEM informs SD about/starting time

The CEM coordinates an optimized starting according to the selected operational strategy. It might reqpire
cpnsideration of more than one-smart device for calculating a suitable start time.

3) JWG1103: CEM informs SD about slot shift
The calculated start which had been sent to the smart device by the CEM requires an update. There might be a changg in

the enyironment which requires the CEM to recalculate a new start time (within the pre-defined limits of the affected smart
devicqs).

General remarks

General remarks

This high level use case or generic use case considers smart devices like home appliances (white goods, brown
goods and consumer electronics).

Any communication between SD and CEM must provide acknowledge handling on application level and basic
failure detection. A broken communication link shall not lead to an unsecure and critical situation. Therefore,
smart devices must provide device specific fail-safe mechanisms to prevent danger from the customer (e.g. a
cleaning process of an oven with very high temperatures shall not lead to a critical situation in the home if
communication fails).

A.3.2.2 Diagrams of use case

Diagram of use case

See detailed description of use cases
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A.3.2.3 Technical details

Actors: people, systems, applications, databases, the power system, and other stakeholders

NOTE 1 For the definition of this use case, the architecture shown in Figure A.4 has been used as a basis.

Energy Management /

M44l architecture

|
i Providing Flexibility (M490) |
: |
I Energy
Actor A management Smart Device*
1 gateway (EMG) .
A 1
i |
: I
N S ISR SRRSO 8 Dot SR
: - Smart Grid |
i Market communication Connection |
H Point
. 1
: |
1
1 ; I
: 1 Smart Metering Smart meter Bl 2
: Adtor B . ) consumgr
: Functional metering reference architecture I gateway (LNAP ) functionality display|
: according the SM- CG (TR50572) I
I
: 1

* e.g. HBES device, smart appliances, storage, generator, domesti¢ charger for EV, complex display

Figure A.4 — SG CG Architecture Model [9]

NOTE 2 The actors in the architecture shown in Figure A.4 are functional entities, which means that some ¢f them
may bg part of the same physical device (e.g. CEM functionality may be part of a smart device, the smarf meter
might glso encompass the smart metering gateway and CEM, etc.).

NOTE B Please consider that the scope-of this high level use does not require all actors shown on thg figure
above.|The following table shows invelved actors.

Actors
A3
Grouping (Commu(n-isy) Group description
ﬂ:tor nam Q“\ Actor Actor description Further
sele Actor @ type see Actor list informption
é see speciflic to
C) Actor this use
\Q/ list cage
Customer Energy Internal The CEM is a logical function optimising energy
Manager consumption and or production based on messages received

from the grid, consumer’s settings and contracts, and
devices minimum performance standards. The Customer
Energy Manager collects messages sent to and received
from connected devices; especially the in-home/building
sector has to be mentioned. It can handle general or
dedicated load and generation management commands and
then forwards these to the connected devices. It provides
vice versa information towards the “grid / market”. Note that
multiple loads/generation resources can be combined in the
CEM to be mutually controlled.

When the CEM is integrated with communication
functionalities it is called a Customer Energy Management
System.
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Actors
Grouping (Community) Group description
Actor name Actor Actor description Further
see Actor list type see Actor list information
see specific to
Actor this use
list case
Smart device External A smart device may be an appliance, generator or storage

device (Local storage devices include direct and functional
electricity storages such as electrochemical batteries, heat
aYIT2Tat and-micro CHP such as fuel cells with heat buffers
air conditioning and cooling devices with thermal inertia,
etc...). The smart device can receive data directly from the
grid, though an interface with the CEM and can react to
commands and messages from the grid in an intelligent way,

Since the smart device is outside the scope of the SG-CG;.ijt
must be seen as an external actor.

Smar{ appliance External An example of a smart device is a smart white goods

(whitgq goods) appliance which is an appliance that has the capability to act
in response to a message from the grid and théreby optimize
its behaviour towards the energy supply netwoerk. The
message can be received from a utility or(a third party
energy service provider directly or via @ home energy
management (CEM) system,

The message can be information like’'the cost of energy or
the amount of available renewable energy, or it can be a
Demand Respond messageAdelay load message or other
related information) that thed@ppliance must receive,
interpret and react upon.based on pre-set or active
consumer input. The smart appliance is not guaranteed to
respond, but will do@o based on its status and user settings
in order to ensure‘the expected performance.

The consumer’has the ultimate control of the appliance and
can override@ny specific mode (e.g. override a delay to
allow immediate operation, limit delays to no more than a
certain(number of hours, or maintain a set room
temperature).

Any appliance operation settings or modes shall be easy for
an average, non-technical consumer to activate or
implement.

Actor|A External External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the energy management
communication channel.. Examples of such market roles are
the energy provider, the energy services Provider, the
aggregator, etc.

Actor|B External External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the metering communication
channel. This actor Is responsible for collecting metering
data. Examples of such market roles are the DSO, metering
company, etc.

User External The end customer who has acquired a smart device. The
end customer is responsible for configuring and setting
operation mode of the smart device.

Triggering event, preconditions, assumptions
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Use case conditions

Actor/System/Infor Triggering event Pre-conditions Assumption
mation/Contract
Activation Message SD is active User has created or
and selected a profile before
SD operational. creating the event. SD starts
negotiations with CEM
based on the profile.
References
References
No. Reference Reference Status Impact on Originator / Link
s Type use case Organisation
1 Guideline | Basic Final Terms and | SG-CG ftp://ftp.cen.eU/EN/European
definitions definitions Sustainable Standardization/HotToplcs/S
and common Processes WG martGrids/Sustainable
procedures Progesses.pdf
2 Technical User story Draft Major IEC TC57 / CLC 9
Report and impact on TC205/CLC/
Sequence Scenario TC59x
diagrams
3 Standard Use case Draft Template IEC TC8 -
template (FDIS) description

Further Information on the use case for classification /' mapping

Classification’information

Relat

on to Other use cases

Level| of Depth

High

level use case

Prioritisation

Genefic, Regional or National Relation

Gendric high level use-case which can be applied to any kind of smart device.

Viewpoint

This

high leveluse case has the User perspective and the interaction of the SD with an overall
custdmer@energy management (CEM) system. It does not consider market mechanisms for flexibjility
offering/or-power grid specific implementations.

FurtherT Keywords for Ctassification

Generic high level use case

A.3.2.4

Steps — Scenario Name

Step by step analysis of use case

Scenario conditions

No.

Scenario name

Primary actor

Triggering event

Pre-condition

Post-condition

Steps — Scenarios



ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
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Scenario JWG1100 Flexible Start SD

Scenario No. 1 — Flexible start time of appliance
name:
Step Event Name of | Description | Service Informa- Informa- Information Require-
No. process/ | of process/ tion tion ments, R-
activity activity producer receiver exchanged ID
(Actor) (Actor)
1 - Prepara- User Prepara | User SD Device
tion prepares tion Specific

SD for (Door

operation Closed,
Water tap
\,unllcbi.vu',
Gas burner
connected,
electrical
heating
connected,
-.)

2 - Operation | User enters Profile User SD Deyvice and
mode settings for Genera- Customer
prepara- operational tion/Sel Specific
tion mode ection Data

3 Activa | Operation | Pre-defined Service User SD General

tion Mode or manually | Activa- Device Data
Messa | Activation | entered tion (Activation)
ge setting
become
active on
SD
4 SD SD SD sends Notifica- | SD CEM Profile
Notifi- informs activation tion of
cation | CEM profile to User
CEM request
to CEM
5 Notifi- | Cost Either the Ihforma- | SD/CEM CEM/SD Costs
cation Calculati CEM or the tion
on smart delivery
device
calculates
the
expected
running
costs
6 Nego- | CEM/SD CEM and Schedu- | SD/CEM CEM/SD Device and
tiation | Negetia- SD le Plan- Customer
tion negotiate on | ning Specific
flexible start Data
time
7 User Visualiza- | SD notifies Informa- | SD User Profile
Infor- tion the User on tion
IIIdI.iUII I.iIU LjUiiVUIy
schedule
A.3.2.5 Information exchanged

Information exchanged

Name of information
(D)

Description of information exchanged

Requirements to information data

Device Specific Data
(DSD)

Device specific data can be classified to each
product family like dish washer, washing
machine, heating unit, etc.

This set of data is specific to the category of
the SD. A SD might have multiple device
specific data sets when combining multiple
features.

Such information is sensitive in a way
that any modification might change
certain behaviour of a SD. That is
crucial for CEM-SD negotiations.

Therefore, the communication must
be protected from misuse and
external influences.
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Information exchanged

Name of information

Description of information exchanged

Requirements to information data

specific data sets.

information. Depending on the SD the data
set might contain SLAs with energy providers,
comfort settings, Customer habits, etc.

A SD can maintain one or more customer

(ID)
Customer Specific The user who operates might be able to CSD contains sensitive information.
Data (CSD) create a profile for customer specific Such a data set might contain SLAs

and privacy relevant information.
Therefore, such information must be
handled with care and shall be
accessible to relevant actors only.
That includes, that the CEM shall not
be able to access contract specific
information which belong to third
party service providers.

(GDD

Genefal Device Data

status information, etc.

brown, or consumer goods.

enabling.

Common information which is required from
each SD like an ID, communication address,

This set of data is not specific to white,

GDD provide common standardized
functionalities which are the lower limit for

Such information is sensitive ing way
that any modification might.futn ¢n or
off a SD.

Therefore, the communication mpst
be protected from misuse and
external influences:

Enerdy Profile

applicable to the smart device.

An energy profile defines characteristics
towards s specific operational mode which is

Such information can be used for power
consumption but also power generation.

The energy profile does not contpin
senSitive data in a way that it gives
indication on the used Energy fof a
spécific operational mode.

A.3.2/6
A.3.2{7

Requirements (optional)

Common terms and definitions

Common._terms and definitions

Term

Definition

Enerdy Profile

the energy profile.

An energy.profile defines the power consumption/generation over time. Tlhe
powerlmight vary on the smart device which will be captured and visualized by

An energy profile might be split into multiple time slots. Such time slots Have a
fix amount of power to get a discrete power consumption/generation profile. A
simple energy profile will contain only one power value and its duration.

A.3.2]8 Custom information (optional)
Custom information (optional)
Key Value Refers to se¢tion
A.3.3 Specialized use case (JWG1101) SD informs CEM about flexible start
A.3.31 Description of the use case

Name of use case



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

- 78 - IEC TR 62746-2:2015 © IEC 2015

Use case identification

1D Domain(s)/ Name of use case
Zone(s)
JWG1101 | Domain: SD informs CEM about flexible star (specialized use case or primary use
Customer case)

premises, DER

Zones: Process,
Field, Station

Version Management

Version management
Changes Date Domain Area of Title/Changes Approval
/ expert expertise status
Version / Domain draft;/for
| Role comments,
for voting,
final
0.1 06/01/ Editor Initial draft Draft
2014
0.2 07/03/ Editor Added usestase ID Draft
2014

Scopeg and objectives of use case

Scope and objectives of use case

Scopg After a smart device was able to register at the CEM and works properly, it informs
the CEM about its flexible start time.
Objegtive(s) This use case defines-the basic information which is required to inform the CEM|on a

flexible start time.
— Demand Response (DR)

Relatpd business
case(s) — Demand’Side Management (DSM)

Narrative of use case

Narrative of use case

Shorf description

Complete’description

General remarks

General remarks

A.3.3.2 Diagrams of use case

Figure A.5 shows a diagram of use case.
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Diagram of use case
80 UC1.1 - 50 Informe CEM 7
Actor & § Actor B [Smiast CEM Smar Device

Gnd) | |
1 I I
I I 50 Infoamis CEM about Sex san[) !

-t
| i
I | SDinfoms CEM about duration of programiduration)
| |
I : mfar WESP 2111-1: 5D Infoms CEM about esimated
I erfrgy conamptioniznengy profle)
] L=
! I
: | =D Infonms CEM about latest end fimeend fime)
I =
| | N
| | |
| | |
! I I
|
| | |
! I I
|
| | |
| | |
1 1 1
{fromARoes Lis) (oM AGes L) fromARoes List
EC

Figure A.5 — Sequence diagram

A.3.3)13 Technical details

Actor$: people, systems, applications, databasesithe power system, and other stakeholders

NOTE For the definition of this use case, the architecture shown in Figure A.6 has been used as a basis.

Energy Management /
i Providing Flexibility (M490)

: Energy
Agtor A management Smart Device*

gateway (EMG)

Smart Grid |
Connection
Point

Market comrufiieation

according the SM- CG (TR50572)

Simple external  :
: Actor B . ; consumer :
: Functional metering reference architecture gateway (LNAP ) functionality display i

I
I
i
1 Smart Metering . Smart meter
I
I
I
1

M441 architecture

* e.g. HBES device, smart appliances, storage, generator, domestic charger for EV, complex display

Figure A.6 — SG CG Architecture Model [9]

NOTE 2 The actors in the above architecture are functional entities, which means that some of them may be part
of the same physical device (e.g. CEM functionality may be part of a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.).

NOTE 3 Please consider that the scope of this high level use does not require all actors shown on the figure
above. Following table shows involved actors.
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Actors

Grouping (Community) Group description

Further
information
specific to
this use
case

Actor
type see
Actor list

Actor name
see Actor list

Actor description
see Actor list

Internal The CEM is a logical function optimising energy consumption
and or production based on messages received from the grid,
consumer’s settings and contracts, and devices minimum
porfnrmnnrn standards. The Customer F:nnrgy I\/Ianngnr
collects messages sent to and received from connected
devices; especially the in-home/building sector has to be
mentioned. It can handle general or dedicated load and
generation management commands and then forwards these
to the connected devices. It provides vice versa information
towards the “grid / market”. Note that multiple
loads/generation resources can be combined in the CEM to.be
mutually controlled.

Customer Energy
Manager

When the CEM is integrated with communication
functionalities it is called a Customer Energy Management
System or CEMS.

Smar{ device External A smart device may be an appliance, generator or storage
device (Local storage devices include direct and functional
electricity storages such as electrochenical batteries, heat
pumps and micro CHP such as fué€l cells with heat buffers, air
conditioning and cooling deviceS with thermal inertia, etc...).
The smart device can receive”data directly from the grid,
though an interface with the, CEM and can react to commands

and messages from the gridsin an intelligent way.

Since the smart devicgis outside the scope of the SG-CG, it
must be seen as an'external actor.

Triggering event, preconditions, assumptions

Use case conditions

Actof/System/Infor Pre-conditions Assumption

matfion/Contract

Triggering event

User has created or selected a

SD is active and | profile before creating the

SD dgtivation Message operational. event. SD starts negotiatigns
with CEM based on the profile.
Refergnges
References
No. Referen- Reference Status| Impact on use Originator / Link
ces type case Organisation
1 Guideline | Basic Final Terms and SG-CG Sustainable ftp://ftp.cen.eu/EN/Eu
definitions definitions Processes WG ropeanStandardizatio
and common n/HotTopics/SmartGri
procedures ds/Sustainable
Processes.pdf
2 Generic Additional Final Additional Smart Grid Coordination
use case | information information on Group (SG-CG)
Market Sustainable Processes
communication | WGSP2128
3 High Direct Draft Terms and Joint Use Case Working
level use relevance definitions Group (IEC TC57 WG21/
case CLC TC205 WG18 / CLC
TC59x WG7)
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Further Information on the use case for classification / mapping

Classification information

Relation to other use cases

Level of depth

Specific level use case

Priori

tisation

Gene

Fic, regional or national relation

Speci

fic high level use case which can be applied to any kind of smart device.

Viewwoint

speci

This 15

energ

ecialized use case has the user perspective and the interaction of the SD with an.overall customer
management (CEM) system. It does not consider market mechanisms for flexibilitysoffering or powe
ic implementations.

grid

Furth

er keywords for classification

Speci

blized use case

A.3.3/4 Step by step analysis of use case
Steps|— Scenario Name
Scenario_conditions
No. | Scenario name Primary actor Triggering event Pre-condition Post-condjtion
Steps|— Scenarios
Scenario
Scenprio name: No. 1 — Flexible start time of appliance
Step Event Name. of Descrip- Service Informa- Informa- Informa- Reqpire-
No process/ tion of tion tion tion ments, R-
activity process/ producer receiver 1D
activity (Actor) (Actor) exchanged
1 Activa/| Operation | The CEM or | Prepara | User/CEM | SD Device
tion mode the User tion Specific
Mes- prepara- activate a (Button
Sage tion specific Pressed,
operatiomat Request
mode on a from CEM
smart to ask for
device. flexibility,
Timer on
the SD, SD
internal
state

change, ...)
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Scenario
Scenario name: No. 1 — Flexible start time of appliance
Step Event Name of Descrip- Service Informa- Informa- Informa- Require-
No. process/ tion of tion tion tion ments, R-
activity process/ producer receiver ID
activity (Actor) (Actor) exchanged
2 - SD There might | Prepara | SD SD -
calculates be various tion
its possibilities
capabili- depending
ties on the state
and its
upt:laiiuuai
mode which
must be
evaluated
of the SD.
3 SD SD SD sends Flexibili | SD CEM Start Time,
Notifi informs the ty End Time
cation | CEM information Service Energy
of the offering Rrofile
flexible (estimated
start to the energy
CEM. consume-
tion)
A.3.3)5 Information exchanged
Information exch@oa
Name of information Description of information\}\\ Requirements to information dafa

(ID)

exchanged

Custdmer specific

Customer Specific Data (CSD)

As defined for CSD within JWG-HLUC1.1.

virtua| energy counter.
Custgmer Customer Specific Data’(CSD) As defined for CSD within JWG-HLUC1.1.
Identification
Lates} possible end General Device Data (GDD) As defined for GDD within JWG-HLUC1.1.
time
Latesf possible start General (Device Data (GDD) As defined for GDD within JWG-HLUC1.1.
time
Estimpted Energy Energy Profile As defined for the Energy Profile withir]
Consyimption JWG-HLUC1.1.
A.3.3/6 Common terms and definitions
é\j Common terms and definitions
Ok)f‘erm Definition
Energy-Rrofi Ar-erergyprofite-defiresthepewerconrsumptionigeneratienevertime—the

power might vary on the smart device which will be captured and visualized by
the energy profile.

An energy profile might be split into multiple time slots. Such time slots have a
fix amount of power to get a discrete power consumption/generation profile. A
simple energy profile will contain only one power value and its duration.

fexibility in time
—

power

! ] Sexibility in

cmaount

_

time

start,i, STty

IEC
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A.3.3.7 Custom information (optional)
Custom information (optional)
Key Value Refers to Section
A.3.4 Specialized use case (JWG-SPUC1102) CEM informs SD about starting time
A.3.4.1 Description of the use case

Namel of use case

Use case identification

10 Domain(s)/ Name of use case
Zone(s)
JWG1102 | Domain: CEM informs SD about flexible start time (specializéd\uSe case or primary use
Customer case)
premises, DER
Zones: Process,
Field, Station
Versign management
Version managéement
Changes Date Domain Area(of Title/Changes Approval
/ expert Expertise status
Version [ Domain draft, for
/' Role comments,
for voting,
final
0.1 06/01/ Editor Initial draft Draft
2014
0.2 07/03/ Editor Added Use Case ID Draft
2014
Scopeg and objectives_of use case
Scope and objectives of use case
Scopg The CEM coordinates and calculates a best possible start time if a smart device
offers flexibility. The strategy on how the optimization is not within the scope of fhis

use case.

Once a CENNas rdentified a suitable start tme for a smart device, that mrormation

must be shared.

Objective(s)

The objective of that use case is to determine the required information exchange
related to a start time delivery from CEM to SD.

case(s)

Related business

— Demand Response (DR)
— Demand Side Management (DSM)

Narrative of use case

Narrative of use case

Short description

The information exchange to tell a smart device when to start has limited options. Therefore, the information
exchange on the expected start time is limited to transmitting a timestamp with the corresponding.
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Complete description

harmed.

constraints are met.

The smart device had sent all flexibility related information already to the CEM. The CEM coordinates with other
devices and has the capability to optimize according to the user’s need.

The expected start time shall be enough in the future that the CEM can ensure proper operation. In case of
having a CEM somewhere on the internet, delay times must be considered and fail safe operation shall not be

The expected time to be transmitted might have absolute time format or relative time format. However, time
synchronization is an important issue and the implementation has to take care that safety and security

General remarks

General remarks

A.3.4]2 Diagrams of use case

Figure A.7 shows a diagram of use case.

Diagram of use case

B

20 UC1.2 - CEM Informs 5D about calculatad start me _/

X

Acior & Actor B (Smar
Grid])

X

EEIP.-'
|
|
|

CEM [nfoms S0 albout calculated saning imefixed Sar o

Smant Device

X

CEM Informs S0 about calaated sat imejrelative dart Hm

o
|

E. ————— e e

from Aptar LTS romACors List) (o Actors Lis
IEC
- m
A.3.4.3 Technical details
Actors: People, Systems, Applications, Databases, the Power System, and Other

Stakeholders

NOTE 1

For the definition of this use case, the architecture shown in Figure A.8 has been used as a basis.
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Energy Management / i
i Providing Flexibility (M490)

Energy
Actor A management Smart Device*
gateway (EMG)
A
RN T Y F T
! o Smart Grid |
! Market communication Connection I
........... e S Sy
: I ;
v : £
1 Smart Metering Smart meter l:‘}mple external
Adtor B . " <7 consumgr
Functional metering reference architecture I gateway (LNAP ) functionality display|
according the SM- CG (TR50572) I
: |
i M44l architecture '
* e.g. HBES device, smart appliances, storage, generator, domestic charger for EY;"complex display IEC

Figure A.8 — SG CG Architecture Model [9]

NOTE P The actors in the above architecture are functional entities, ‘which means that some of them may pe part

of the pame physical device (e.g. CEM functionality may be paft ‘of a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.).

NOTE B Please consider that the scope of this high level use does not require all actors shown in Figure A[8. The
followirnjg table shows involved actors.

;\Q\\ Actors

Grouping (Community) 0\\ Group description
Ne

Adtor name Actor \j:\ Actor description Further
seq Actor list type ‘\C) see Actor list informpation
see C)\ specific to

Actor | this use
I|st‘\\

Custgmer Energy Internal The CEM is a logical function optimising energy consumption
Manaper and or production based on messages received from the grid,
consumer’s settings and contracts, and devices minimum
performance standards. The Customer Energy Manager
collects messages sent to and received from connected
devices; especially the in-home/building sector has to be
mentioned. It can handle general or dedicated load and
generation management commands and then forwards these
to the connected devices. It provides vice versa information
towards-the—“grid7market*—Note-thratmmottipte
loads/generation resources can be combined in the CEM to be
mutually controlled.

(Y
D
i
(1]

When the CEM is integrated with communication
functionalities it is called a Customer Energy Management
System or CEMS

Smart device External A smart device may be an appliance, generator or storage
device (Local storage devices include direct and functional
electricity storages such as electrochemical batteries, heat
pumps and micro CHP such as fuel cells with heat buffers, air
conditioning and cooling devices with thermal inertia, etc...).
The smart device can receive data directly from the grid,
though an interface with the CEM and can react to commands
and messages from the grid in an intelligent way.

Since the smart device is outside the scope of the SG-CG, it
must be seen as an external actor
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Triggering event, preconditions, assumptions

Use case conditions

Actor/System/Infor Triggering event Pre-conditions Assumption
mation/Contract

References
References '\SQ
No. Referen- | Reference | Status | Impact on Originator / Organisation (@k
ces type use case a.

1 Guideline | Basic Final Terms and | SG-CG Sustainable ftpiAftp.cen.eu/HN/Eu
definitions definitions Processes WG ropeanStandardjzatio
and n/HotTopics/SmprtGri
common ds/Sustainable
procedu- Processes.pdf
res

2 Generic Additional Final Additional Smart Grid Coordination -

use case Informa- informa- Group (SG-CG), Sustainable
tion tion on Processes WGSPR2128
Market
communi-
cation

3 High Direct Draft Terms and | Joint Use Case Working

level use relevance definitions Group (IEC TC57 WG21/
case CLC TC205 WG18 / CLC
TC59x WG7)

Further Information to the use case for.classification / mapping

\l,tlassification information

o
Relatjon to other use cases (}\\J

Level|l of depth (®‘

Specific level use case

Prioritisation Q$\

Generic,/r@al or national relation

Specific high level use case which can be applied to any kind of smart device.

Viewpoint

This specialized use case has the User PERSPECTIVE and the interaction of the SD with an overall customer
energy management (CEM) system. It does not consider market mechanisms for flexibility offering or power grid
specific implementations.

Further keywords for classification

Specialized use case

A.3.4.4 Step by step analysis of use case

Steps — Scenario Name


ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
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IEC TR 62746-2:2015 © IEC 2015

— 87 —

Scenario conditions

No.

Scenario name

Primary actor

Triggering event

Pre-condition

Post-condition

Steps — Scenarios

Scenario
Scenario No. 1 — Flexible start time of appliance
name:
Step | Event Name of Description Service Information Informa- | Information Require-
NO. | M f Uf PIUUGQQII | vduvcl :;UII Illcllhs, R'
activity activity (Actor) recei- exchanged 1))
ver
(Actor)

1 Activa | Operation | The CEM or | Prepara- | User/CEM SD Device
tion mode the User tion Specifi€
Mess prepara- activates a (Button
age tion specific Pressed,

operational Request

mode on a from CEM to

smart ask for

device. flexibility,
Timer on
the SD, SD
internal
state
change,
tec.)

2 - SD There might | Prepara- | SD SD

calculates | be various tion
its possibilities
capabil- depending
ties on the state

and its

operational

mode which

must be

evaluated of

the SD.,

3 SD SD SD sends Flexibi- SD CEM Start Time,
Notifi- | informs the lity End Time
cation | CEM information Service Energy

of the offering Profile
flexible start (estimated
to the CEM. energy
consump-
tion)
A.3.4)5 Information exchanged

Information exchanged

Name of information

(ID)

Description of information

exchanged

Requirements for information data

Assigned start time

General Device Data (GDD)

As defined for GDD within JWG-HLUC1100.

A.3.4.6

Common Terms and definitions

Common terms and definitions

Term

Definition
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A.3.4.7 Custom information (optional)

Custom information (optional)

Key Value Refers to Section

A.3.5 Specialized use case (JWG1103) CEM informs SD about slot shift

A.3.5.1 Description of the use case

Namel of use case

Use case identification

IID Domain(s)/ Zone(s) Name of use case

(]

JWG1101 Domain: Customer CEM informs SD about slot shift by sending an updated energy profil
Premises, DER

Zones: Process,
Field, Station

Versign Management

Version manageméent
Changes Date Domain Area of Title/changes Approval
I Version expert expertis status
e/ draft, for
domain comments,
/ role for voting,
final
0.1 07/03/ Editor Initial Draft Draft
2014

Scopeg and objectives ofwse case

Scope and objectives of use case

Scope After a smart device was able to register at the CEM and works properly, it rece|ved
a schedule from the CEM. The SD is configured properly and the CEM knows aRout it

Objedgtive(s) This use case defines the basic information which is required to inform the SD gbout
a change in its running schedule. The CEM might recalculate the schedule due fo
whatever reason and might inform the SD on this outcome.

Related business — Demand Response (DR)

case(s) — Demand Side Management (DSM)

Narrative of Use Case

Narrative of use case

Short description

This use case shifts the running time of a smart device by updating the energy profile. The SD will the
reconfigure and modify according to the information provided within the energy profile.

Complete description
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Narrative of use case

The CEM receives from any external source information, which triggers a recalculation of the overall energy
schedule. Triggering information can be a new selected energy optimization scheme selected by the User,
updated tariff information, a demand response request from an external actor, or anything else.

The overall energy schedule that the CEM manages includes all registered smart devices. Some of these
devices might offer flexibility to the CEM. That capability must be available at the CEM to shuffle around power
consumption at customer premises.

After the CEM has estimated energy profiles for each smart device that has been registered to the CEM, it will
send an update of the energy profile. The energy profile contains one or more slots which indicate a device
specific running mode of each device. That specific running mode must not be known by the CEM but the power
consumption shall not be exceeded.

The smart device confirms the new energy profile after verifying its schedule

Genelal remarks

~

General remarks /\
N

A.3.5)2 Diagrams of use case

Diagram of use case (§\ N

A.3.5)3 Technical details

Actor$: people, systems, applications, databases, the power system, and other stakeholders

NOTE For the definition of this use case, the architecture shown in Figure A.9 has been used as a basis.

Energy Management /
i Providing Flexibility (M490)
: Energy

Agtor A management Smart Device*
EIGVEVA(S ()]

Smart Grid
Connection
Point

Simple external
consumer
display

Smart Metering Smart meter
gateway (LNAP) functionality

Actor B

Functional metering reference architecture
according the SM- CG (TR50572)

M441 architecture

* e.g. HBES device, smart appliances, storage, generator, domestic charger for EV, complex display

Figure A.9 — SG CG Architecture Model [9]

NOTE 2 The actors in the above architecture are functional entities, which means that some of them may be part
of the same physical device (e.g. CEM functionality may be part of a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.).
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NOTE 3 Please consider that the scope of this specialized use case does not require all actors shown in Figure
A.9. The following table shows involved actors.

Actors
Grouping (Community) Group description
Actor name Actor Actor description Further
see Actor list type see Actor list information
see specific to
Actor list this use
case
Custdmer Energy Internal The CEM is a logical function optimising energy consumption
Manaper and or production based on messages received from the grid,

consumer’s settings and contracts, and devices minimum
performance standards. The Customer Energy Manager
collects messages sent to and received from connected
devices; especially the in-home/building sector has to be
mentioned. It can handle general or dedicated load and
generation management commands and then forwards these
to the connected devices. It provides vice versa information
towards the “grid / market”. Note that multiple
loads/generation resources can be combined in the"CEM to be
mutually controlled.

When the CEM is integrated with communjcation
functionalities it is called a Customer Energy Management
System or CEMS

Smar{ device External A smart device may be an appliance, generator or storage
device (Local storage devices-include direct and functional
electricity storages such as_electrochemical batteries, heat
pumps and micro CHP such.as fuel cells with heat buffers, air
conditioning and cooling‘devices with thermal inertia, etc...).
The smart device can(feceive data directly from the grid,
though an interface*with the CEM and can react to commands
and messages from the grid in an intelligent way.

Since the smart’device is outside the scope of the SG-CG, it
must be seen as an external actor

Triggering event, preconditions,»assumptions

Use case conditions

Actof/System/Infor Triggering event Pre-conditions Assumption
mation/Contract

User has created or selecfed a

SD and CEM rofile before creating the
CEM Rescheduling event are active and P t CEM start 9 tiali
operational. event. starts negotiafions
with SD based on the profjle.
References
References
No. | Referen- | Reference | Status | Impact on Originator / Organisation Link
ces type use case
1 Guideline | Basic Final Terms and | SG-CG Sustainable ftp://ftp.cen.eu/EN/Eu
definitions definitions Processes WG ropeanStandardizatio
and n/HotTopics/SmartGri
common ds/Sustainable
procedures Processes.pdf



ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
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References
No. Referen- | Reference | Status | Impact on Originator / Organisation Link
ces type use case
2 Generic Additional Final Additional Smart Grid Coordination -
use case Information informa- Group (SG-CG) Sustainable
tion on Processes WGSP2128
Market
communi-
cation
3 High Direct Draft Terms and | Joint Use Case Working
level use relevance definitions Group (IEC TC57 WG21/
case CLC TC205 WG18/ CLC
FE59% ‘v‘v'u7)

Further Information on the use case for classification / mapping

Classification information

AX”

Relat

on to other use cases

Level

of depth

O

Specific level use case

Prior{

tisation

, O

Gene

Fic, regional or national relation

&7

Speci

fic high level use case which can be applied to any kindrof smart device.

Viewq;oint

R4

speci

This 4p
energ

ecialized use case has the user perspective‘and the interaction of the SD with an overall customer
management (CEM) system. It does not consider market mechanisms for flexibility offering or powe
ic implementations.

grid

Furthler keywords for classification \O

Speci

blized use case

A.3.5)4 Step by stepranalysis of use case
Steps|— Scenario Name
Scenario conditions
No. | Scenario name Primary actor Triggering event Pre-condition Post-condjtion
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Steps — Scenarios
Scenario
Scenario No. 1 - Flexible start time of appliance
name:
Step Event Name of Description | Service Informa- Informa- Informa- Require-
No. process/ of process/ tion tion tion ments, R-
activity activity producer receiver ID
(Actor) (Actor) exchanged
1 Activa- | Recalcu- The CEM Prepara | User/Actor | CEM Device
tion lation of received an | tion A/Actor Specific
Messa | an event on B/SD (Button
ge operatio- which it Pressed,
nal recalculates DR event
schedule an optimal coming
schedule for from the
the smart Grid, Tariff
devices that informatior,
are emergency
registered signal,...)
to the CEM.
2 Upda- CEM send | The Update CEM SD -
te an updated Request
updated schedule is
schedule included in
to the SD the energy
profile.
3 Confir | SD Since the Confir- SD CEM Confirmed
mation | confirms CEM knows | mation Energy
new about the Profile
schedule flexibility of (estimated
the SD, the energy
new consumptio
proposed n, slots,
energy etc.)
profile shall
be accepted
by the SD.
A.3.5)5 Information exchanged
('§\‘ Information Exchanged
~
Name of information (J Description of information Requirements for information data
(ID) Q' exchanged
Updafed Energy Energy Profile As defined for the Energy Profile withir]
Profilg JWG1100.
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A.3.5.6

Common terms

and definitions

Common terms and definitions

Term

Definition

Energy Profile

An energy profile defines the power consumption/generation over time. The
power might vary on the smart device which will be captured and visualized by
the energy profile.

An energy profile might be split into multiple time slots. Such time slots have a
fix amount of power to get a discrete power consumption/generation profile. A
simple energy profile will contain only one power value and its duration.

T Slexibility in time
—
2 [ flexibitity in
E cmount
starty, Start .. %
time
IEC
A.3.5)7 Custom information (optional)
Custom information (optiohal)
Key Value Refers to Seg¢tion
A.3.6 Specialized use case (JWG1410) Control of Smart home appliances based|on
price information by time(slot
A.3.6/1 Description of the use case

Namel of use case

Use case identification

ID

Domain(s)/ Zone(s) Name of use case

JWG1110

Domain: Customer
Premises, DER

Zones: Process,
Field, Station

Control of Smart home appliances based on price information by timg slot

Version management

Version management

Changes Date Domain Area of Title/Changes Approval

/ expert expertise status
Version / Domain draft, for
/ Role comments,
for voting,

final

0.1 07/03/ Home Use Initial Draft Draft
2014 Appliances Cases

Scope and objectives of use case
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Scope and objectives of use case

Scope With proper management/instruction by CEM, Device such as water heater, air
conditioner and other appliances can act smart. Smart device which reacts to some
limited simple commands and messages or device which equips sophisticated
thermostat, adopter (e.g. on/off tap) etc. fall within the scope of this use case.

Objective(s) This use case defines the basic Message which is required to manage devices by
CEM such that total electricity charges are relatively less.

Related business — Demand Response (DR)

case(s)

— Demand Side Management (DSM)

Narrative of use case

Narrative of use case

Shorf description

e The user inputs operating conditions of each appliance at CEM.
e The electricity tariff information is issued at noon every day for the following 24 hours,

e Blased on the input conditions, time conditions and tariff, the user lets CEM calculate a program for the
fgllowing day such that total electricity charges are relatively less

e (JEM controls each appliance as programmed according to conditions of epérating plan

Complete description

The uper likes to use a water heater, air conditioner and other appliances such that total electricity charges| are
relatiyely less.

e The user instructs the CEM to program the water heater,nair conditioner and other appliances following a
npmber of conditions

e The user inputs operating conditions of each appliance at CEM, e.g.:

-| Water heater temperature 90 °C, waterlevel 50 %

Air conditioner mode: cooling downwind: auto, temperature: 27 °C

e Tlhe user inputs time conditions (desirable\start time, desirable finish time) of each appliance at CEM, g.g.:
—| Water heater finish by AMZ
Air conditioner finish, ceoling down by AM10

he electricity tariff informatidn is issued at noon every day for the following 24 hours

ased on the input conditions, time conditions and tariff, the user lets CEM calculate a program for the
g¢llowing day such that total electricity charges are relatively less

.
o -

EM calculates an”operating plan for those appliances considering operation time, power consumption
Liring operation,telectricity charges and so forth

4 20

he user confirms the calculation results and commits the operating plan to be executed

—| CEM ‘controls each appliance as programmed according to conditions of operating plan

General remarks

General remarks

A.3.6.2 Diagram of use case

Figure A.10 shows a diagram of use case.
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Diagram of use case

SPUCx.x— CEM controls SD based on price information by time slot )
Actor A [ Actor B (Smart
Grid) CEM Smart Thermostat
1 1 1
: CEM recieves Tariff information g : :
Ll 1
L L Cem sets simple commands to SD _ 1
. am|
1 T
1 1
1 1
1 1
1 |
1 I
: CEM sets profiles to SD v,
1 Ll
. T [
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
from Actors List) (from Actorsist) (from Actors Lis

IEC

Figure A.10 ~ Sequence diagram

A.3.6)3 Technical details

Actorg: people, systems, applications, databases, the power system, and other stakeholders
NOTE For the definition of this use’ case, the architecture given in Figure A.11 has been used as a basis.
Energy Management /

i Providing Flexibility (M490)

Energy
Agtor A management Smart Device*
EIGVEVA(S ()]

>

o Smart Grid |
Market communication Connection I
Point

— S T .
i | :
i : 1 :
: v I
H . Simple external
: 1 Smart Metering Smart meter
H Actor B . . consumer
: Functional metering reference architecture I gateway (LNAP ) functionality display
H according the SM- CG (TR50572) I
|
{ M441 architecture '

* e.g. HBES device, smart appliances, storage, generator, domestic charger for EV, complex display IEC

Figure A.11 — SG CG Architecture Model [9]
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NOTE 2 The actors in the above architecture are functional entities, which means that some of them may be part
of the same physical device (e.g. CEM functionality may be part of a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.).

NOTE 3 Please consider that the scope of this high level use does not require all actors shown on the figure
above. The following table shows involved actors.

Actors

Grouping (Community)

Group description

Actor

Actor descrintion

Actorname

see€

Actor list

type
see
Actor list

see Actor Irist

Eurther
infofmption
specifiic to

this use

cage

Custqg
Mana

mer Energy
her

Internal

The CEM is a logical function optimising energy consumption
and or production based on messages received from the grid,
consumer’s settings and contracts, and devices minimum
performance standards. The Customer Energy Manager
collects messages sent to and received from connected
devices; especially the in-home/building sectorhas™o be
mentioned. It can handle general or dedicated Ioad and
generation management commands and then forwards these
to the connected devices. It provides viece¢versa information
towards the “grid / market”. Note that fultiple
loads/generation resources can be cémbined in the CEM to be
mutually controlled. When the CEM is integrated with
communication functionalities it.is)called a Customer Energy
Management System or CEMS".

Smar

Thermostat

External

Using a Smart or programmable thermostat, one can adjust the
temperature settings or the times turn on the heating or air-
conditioning according-te.a pre-set schedule. Smart or programmable
thermostats can storé.and repeat multiple daily settings (six or more
temperature settings a day) that one can manually override without
affecting the rest'of the daily or weekly program.

One can access it via the web using your tablet, smart phone
or computer. The Smart Thermostat can be a device which is
conneected to the CEM and is programmed its settings from
the .CEM.

Smar

device

External

A“smart device may be an appliance, generator or storage
device (Local storage devices include direct and functional
electricity storages such as electrochemical batteries, heat
pumps and micro CHP such as fuel cells with heat buffers, air
conditioning and cooling devices with thermal inertia, etc.).
The smart device can receive data directly from the grid,
though an interface with the CEM and can react to commands
and messages from the grid in an intelligent way.

Since the smart device is outside the scope of the SG-CG, it
must be seen as an external actor.
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Actors

Grouping (Community)

Group description

Actor name
see Actor list

Actor
type
see
Actor list

Actor description
see Actor list

Further
information
specific to
this use
case

Smart appliance
(white goods)

External

An example of a smart device is a smart white goods
appliance which is an appliance that has the capability to act
in response to a message from the grid and thereby optimize

its behaviour towards the energy sunnly network The
=rd aars

message can be received from a utility or a third party energy
service provider directly or via a customer energy
management system.

The message can be information like the cost of energy or the
amount of available renewable energy, or it can be a Demand
Respond message (delay load message or other related
information) that the appliance must receive, interpret.and
react upon based on pre-set or active consumer input. [Fhe
smart appliance is not guaranteed to respond, but, wil¥do so
based on its status and user settings in order to ‘€nsure the
expected performance.

The consumer has the ultimate control of'the“appliance and
can override any specific mode (e.g. override a delay to allow
immediate operation, limit delays to ne'more than a certain
number of hours, or maintain a set room temperature).

Any appliance operation settings or modes shall be easy for
an average, non-technical consumer to activate or implement.

Actor|A

External

External actor (Smart Gtid Market Role) interacting with the
system functions and components in the home or home
automation networkgthrough the energy management
communication channel.. Examples of such market roles are
the Energy Provider, the Energy Services Provider, the
aggregator, etfc.

Actor|B

External

External aetor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the metering communication

channel. This actor is responsible for collecting metering data.

Examples of such market roles are the DSO, metering
company, etc.

User

External

The end customer who has acquired a smart device. The end
customer is responsible for configuring and setting operation
mode of the smart device.

Triggering.event, preconditions, assumptions

Use case conditions

Actor/System/Infor
mation/Contract

Triggering event Pre-conditions Assumption

Tariff Information.

operating plan

CEM controls each appliance
as programmed according to
conditions of operating plan or
CEM controls appliance by
setting profile (e.g. temperature
profile, Timer) defined
according to conditions of

References
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References
No. Referen- | Reference | Status | Impact on Originator / Organisation Link
ces Type use case
1 Guideline | Basic Final Terms and | SG-CG Sustainable ftp://ftp.cen.eu/EN/Eu
definitions definitions Processes WG ropeanStandardizatio
and n/HotTopics/SmartGri
common ds/Sustainable
procedu- Processes.pdf
res
2 Technical | User Story | Draft Major IEC TC57 / CLC TC205/CLC | -
Report and impact on /TC59x
Sequence Scenario
Ulidyldlllb
3 Standard Use Case Draft Template IEC TC8 -
Template (FDIS) descrip-
tion

Further Information on the use case for classification / mapping

Classification information

Relatjon to other use cases

Level|l of depth

High llevel use case

Prioritisation

Genefic, regional or national relation

High llevel use case which can be applied to any kind of smart device. Once the regions agreed and confirnjed
corre¢tness, that high level use case becomes-a(generic use case.

Viewpoint

This high level use case has the user perspective and the interaction of the SD with an overall customer energy
manapement (CEM) system. It does nétyconsider market mechanisms for flexibility offering or power grid
specific implementations.

Furthler keywords for classification

Genefic high level use case

A.3.6)4 Step by step analysis of use case

Steps|— Scenario Name

Scenario-conditions

No. | Scenario name Primary actor Triggering event Pre-condition Post-condition

Steps — Scenarios

Scenario
Scenario No. 1 — Flexible start time of appliance
name:
Step Event Name of Description | Service Informa- Informa- Informa- Require-
No. process/ | of process/ tion tion tion ments, R-
activity activity producer receiver ID
(Actor) (Actor) exchanged
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ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
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Scenario
Scenario No. 1 — Flexible start time of appliance
name:
Step Event Name of Description | Service Informa- Informa- Informa- Require-
No. process/ of process/ tion tion tion ments, R-
activity activity producer receiver ID
(Actor) (Actor) exchanged
1 Issued | Tariff The CEM Prepara | External CEM Tariff
at informa- receives tion Actor
noon tion Tariff
every information.
day
2 User The user Prepara | User/CEM CEM/User
preference | inputs tion
operating
conditions
of SD
3 - CEM The CEM Prepara | CEM CEM -
calculates calculates tion
an an
operating operating
plan plan based
on the Tariff
information
and User
input
3 CEM CEM sets CEM sets Simple CEM SD Set
Notific | profile to the simple SD On/Off/Start
ation SD command or | manage /Stop/Pause
profile (e.g. ment /Resume/Ab
temperature ort/Dim
rofile) to
gD ) Set Profile
A.3.6)5 Information exchanged
inf i
- Information exchanged
Name of information Description of information exchanged Requirements for information|data
(ID)
Simple Commands On/Qff/Start/Stop/Pause/Resume/Abort/Dim Such information is sensitive in 3 way
- that any modification might turn ¢n or
\igler off a SD.
Air conditioner  mode: Therefore, the communication ddta
cooling down, heating up, mode 1-n must be protected from misuse and
' ' external influences.
Wind: auto, high, low, etc.
Other settings:
Tempgrature Profile A temperature profile defines the temperature | Temperature Profile is sensitive |[n a

set point over time (e.g. set point of each
room temperature). A temperature profile
might be split into multiple time slots. Such
time slots have a fix amount of temperature to
set a discrete temperature profile. A simple
temperature profile will contain only one
temperature value and its duration and there
might be weekly temperature profiles each of
which contains weekdays (Monday to Friday)
/ weekend profile.

external influences.

way that any modification might affect
drastic room temperature change.

Therefore, the communication data
must be protected from misuse and
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A.3.6.6 Requirements (optional)

A.3.6.7 Common terms and definitions

Common terms and definitions

Term Definition

Temperature Profile A temperature profile defines the temperature set point over time (e.g. set
point of each room temperature). A temperature profile might be split into
multiple time slots. Such time slots have a fix amount of temperature to set a
discrete temperature profile. A simple temperature profile will contain only one
temperature value and its duration and there might be weekly temperature
profiles each of which contains weekdays (Monday to Friday) / weekend
profile.

A.3.6)8 Custom information (optional)

Custom information (optional)

Key Value Refers to Se¢tion

A.3.7 High level use case (JWG1111) fuel cell operation with fixed tariff profile
A.3.7/1 Description of the use case

Namel of use case

Use case identification

ID Domain(s)/ Zone(s) Name of use case
JWG1111 Domain: Customer Control of Fuel Cell (FC) operation according to a fixed tariff schedule
Premises, DER (profile):

Zones: Process,
Field, Station

Versign management

Version management
Changes Date Domain Area Title/Changes Approval
/ expert of status

Version exper draft, for
tise / comments,
Doma for voting,

in/ final

Role

0.1 07/03/ Home Use Initial Draft Draft

2014 Applian- | Cases
ces

Scope and objectives of use case

Scope and objectives of use case

Scope This use case describes the control of a fuel cell by a customer Energy Management
(CEM) System based upon tariff schedule (a profile of price for a given set of
intervals) information received from an Energy Supplier. The objective is to minimise
the amount of electrical energy imported from the grid.
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Objective(s) Optimum operation (for energy efficiency and minimising carbon emissions) requ

knowledge of forecast pricing for future tariff intervals, building characteristics (e
thermal mass), current conditions (e.g. temperature) and the occupant’s desired

compound/elaborated used cases.

ires
.g.

system behaviour (e.g. future temperature profile). This may be considered in other

Related business

— Demand Response (DR)

case(s) — Demand Side Management (DSM)

Narrat

ive of use case

Narrative of use case

Short

description

This
based
Suppl

the tafiff schedule information received from the Energy Supplier and a tariff (price) threshold set"by the Hg
Custgmer.

se case describes the control of a domestic fuel cell by a Customer Energy Management (CEM)\System

upon tariff schedule (a profile of price for a given set of intervals) information received from‘an Energy

er. The EMS requests the fuel to turn on/increase output or turn off/decrease output depending upor]

both
me

Comy

lete description

This
inforn

In this
contrg

This
which

The H
may i
a fuel

statug

that irf
to the

requepts from the EMS if necessary.

turn on the Fuel Cell, or to increase the Fuel Cell output, for that interval. The Fuel Cell Controller sends a

or nof.

If the |price for an interval is below or equal‘to the threshold set by the Home Customer, then at the beginni

The Fuel Cell Controller sends a status message to the EMS controller in order to indicate that the comma
has bgen successfully implemented-or not.

se case assumes that the EMS receives tariff schedule (a profile of price fora)given set of intervals)
ation from the Energy Supplier.

use case, an EMS sends requests to, and receives notifications from, a Fuel Cell Controller. The fu¢l cell

ller has responsibility for controlling the operation of the Fuel Cell sOb-system and may override the

se case assumes that the Home Customer has set a threshold’for'the real-time tariff (price) value, above

the fuel cell will normally be turned on.

ome Customer’s EMS receives tariff schedule informatien from the energy supplier. The tariff schedu
e valid for a given period or until a new tariff schedule is'provided.

If the |price of that interval exceeds the threshold, then at’the beginning of that interval the EMS controller sends

cell turn on request or a fuel cell increase output.by x Watt request to the Fuel Cell Controller in order to

message to the EMS controller in order tosindicate that the command has been successfully impleme

nted

hg of

terval the EMS controller sends a fuel cell turn off request or a fuel cell decrease output by y Watt refjuest
Fuel Cell Controller in order to.tunn off the Fuel Cell, or to decrease the Fuel Cell output, for that intefval.

hd
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General remarks

A.3.7.

2 Diagram of use case

Diagram of use case

WGSP 2112 Specific Use Case: Fuel Cell operation with real-time tariff
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T
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T
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A.3.7

Actorg

NOTE

3 Technical details

: people, systems, applications, databases, the power system, and other stakeholders

For the definition of‘this use case, the architecture shown in Figure A.12 has been used as a basis|.
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Energy Management /
i Providing Flexibility (M490)

Energy
Actor A management Smart Device*
gateway (EMG)

A
RN T Y F T

! o Smart Grid |

i Market communication Connection I
— s S-S s .
P ! |
1 Smart Metering Smart meter l:‘}mple external
H Adgtor B . " <7 consumgr
: Functional metering reference architecture I gateway (LNAP ) functionality display|
H according the SM- CG (TR50572) I
I
i M44l architecture '

* e.g. HBES device, smart appliances, storage, generator, domestic charger for EY;"complex display IEC

Figure A.12 — SG CG Architecture Maodel [9]

NOTE P The actors in the above architecture are functional entities;Xwhich means that some of them may pe part
of the pame physical device (e.g. CEM functionality may be parf’of a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.).

NOTE B Please consider that the scope of this high level 'use does not require all actors shown on thg figure
above.|Following table shows involved actors.

Rto rs
\

-

Grouping (Community) \\Q Group description
Adtor name Actor \{~ Actor description Further
seqd Actor list type \\C) see Actor list informpation
see C) specifiic to
Actor list | this yise
& cade
Custgmer Energy Internal The CEM is a logical function optimising energy consumption
Manaper and or production based on messages received from the grid,

consumer’s settings and contracts, and devices minimum
performance standards. The Customer Energy Manager
collects messages sent to and received from connected
devices; especially the in-home/building sector has to be
mentioned. It can handle general or dedicated load and
generation management commands and then forwards these
to the connected devices. It provides vice versa information
towards the “grid / market”. Note that multiple
loads/generation resources can be combined in the CEM to be
mutually controlled. When the CEM is integrated with
communication functionalities it is called a Customer Energy
Management System or CEMS.

Smart Thermostat External Using a Smart or programmable thermostat, one can adjust
the temperature settings or the times turn on the heating or
air-conditioning according to a pre-set schedule. Smart or
programmable thermostats can store and repeat multiple daily
settings (six or more temperature settings a day) that one can
manually override without affecting the rest of the daily or
weekly program.

One can access it via the web using your tablet, smart phone
or computer. The Smart Thermostat can be a device which is
connected to the CEM and is programmed its settings from
the CEM.
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Actors
Grouping (Community) Group description

Actor name Actor Actor description Further
see Actor list type see Actor list information
see specific to

Actor list this use

case
Smart device External A smart device may be an appliance, generator or storage

device (Local storage devices include direct and functional
electricity storages such as electrochemical batteries, heat
LIRS and-micra CHP such as fuel cells with heat buffers air.
conditioning and cooling devices with thermal inertia, etc...).
The smart device can receive data directly from the grid,
though an interface with the CEM and can react to commands
and messages from the grid in an intelligent way.

Since the smart device is outside the scope of the SG-CG,it
must be seen as an external actor.

Smar{ appliance External An example of a smart device is a smart white goods

(whitgq goods) appliance which is an appliance that has the capability to act
in response to a message from the grid and thereby optimize
its behaviour towards the energy supply network. The
message can be received from a utility or a‘third party energy
service provider directly or via a customef,energy
management system,

The message can be information like‘\the cost of energy or the
amount of available renewable energy, or it can be a Demand
Respond message (delay loadsmessage or other related
information) that the appliance must receive, interpret and
react upon based on pre-séetror active consumer input. The
smart appliance is not gaaranteed to respond, but will do so
based on its status an@,user settings in order to ensure the
expected performance.

The consumer _has the ultimate control of the appliance and
can override;any specific mode (e.g. override a delay to allow
immediate operation, limit delays to no more than a certain
numberdf hours, or maintain a set room temperature).

Anyappliance operation settings or modes shall be easy for
ah.average, non-technical consumer to activate or implement.

Actor|A External External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the energy management
communication channel.. Examples of such market roles are
the Energy Provider, the Energy Services Provider, the
aggregator, etc.

Actor|B External External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the metering communication
channel. This actor is responsible for collecting metering data.
Examples of such market roles are the DSO, metering
company, efc.

User External The end customer who has acquired a smart device. The end
customer is responsible for configuring and setting operation
mode of the smart device.

Triggering event, preconditions, assumptions
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Use case conditions

Actor/System/Information Triggering event Pre- Assumption
IContract conditions
Tariff Information. CEM controls each appliance as
programmed according to
conditions of operating plan or
CEM controls appliance by setting
profile (e.g. temperature profile,
Timer) defined according to
conditions of operating plan
References
References
No. Referen- | Reference | Status Impact on Originator / Organisation Link
ces type use case
1 Guideline | Basic Final Terms and SG-CG Sustainable fip://ftp.cen.eu/EN/Eu
definitions definitions Processes WG ropeanStandardjzatio
and n/HotTopics/SmprtGri
common ds/Sustainable
procedu- Processes.pdf
res
2 Technical | User Story | Draft Major IEC TC57 /| CLCAL205/ -
Report and impact on CLC /TC59x
Sequence Scenario
diagrams
3 Standard Use Case Draft Template IEC/TC8 -
Template (FDIS) description

Further Information to the use case for classification / mapping

Classification information

Relatjon to other use cases

Level| of depth

High llevel use case

Prioritisation

Genefic, regional or national relation

High
corre

level use case‘which can be applied to any kind of smart device. Once the regions agreed and confirnjed
tness, that high level use case becomes a generic use case.

Viewpoint

manapéement system. It does not consider market mechanisms for flexibility offering or power grid specific

This Highr level use case has the User perspective and the interaction of the SD with an overall customer energy

implefremtations:

Further keywords for classification

Generic high level use case

A.3.7.4

Steps — Scenario name

Step by step analysis of use case

Scenario conditions

No. | Scenario name

Primary actor

Triggering event

Pre-condition

Post-condition

Steps — Scenarios



ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
ftp://ftp.cen.eu/EN/EuropeanStandardization/HotTopics/SmartGrids/Sustainable Processes.pdf
https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

- 106 - IEC TR 62746-2:2015 © IEC 2015
Scenario
Scenario No. 1 — Flexible start time of appliance
name:
Step | Event Name of Description | Service Informa- Informa- Information Require-
No. process/ of process/ tion tion ments, R-
Activity Activity producer receiver exchanged ID
(Actor) (Actor)
1 Issued | Tariff The CEM Flexible | External CEM Tariff
at informa- receives Tariff Actor
noon tion Tariff
every information.
day
2 - Calculate Calculate Prepara | CEM CEM
schedule the optimal tion
for smart running time
device for the
smart
device
3 New Turn on/off | The CEM Respon | CEM SD Set
comm smart send a se to Qn/Off/Start
and device command to | new /Stop/Pause
for SD the SD to tariff /Resume/Ab
availa turn it signal ort/Dim
ble on/off/pause
o P Set Profile
3 - SD The SD Confir- SD CEM -
confirms confirms the | mation
command command
by
responding
accordingly
A.3.7)5 Information exchanged
Information exchanged
Name of information Description of information exchanged Requirements for information|data
(ID)
Simple Commands On/Off/Start/Stop/Pause/Resume/Abort/Dim Such information is sensitive in 4 way
) that any modification might turn ¢n or
Timer off a SD
Airsggnditioner  mode: Therefore, the communication ddta
cooling down, heating up, mode 1-n must be protected from misuse gnd
' ’ external influences.
Wind: auto, high, low, etc.
Other settings:

Tariff|Information Tariff information might be split into multiple Temperature Profile is sensitive [n a
time slots. Such time slots have a fix value way that any modification might affect
for a certain period of time to set a discrete drastic room temperature change.
profile A simple temperature profile will

Therefore, the communication data
must be protected from misuse and
external influences.

contain only one temperature value and its
duration and there might be weekly
temperature profiles each of which contains
weekdays (Monday to Friday) / weekend
profile.

A.3.7.6 Requirements (optional)

A.3.7.7 Common terms and definitions

Common terms and definitions

Term Definition
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A.3.7.8 Custom information (optional)
Custom information (optional)
Key Value Refers to Section
A.3.8 High level use case (JWG112x) manage mixed energy system like heat pumps
with pv, storage battery
A.3.8/1 Description of the use case
Name] of use case
Use case identification
[ ) Domain(s)/ Zone(s) Name of use case
JWG112x Domain: Customer Use cases that have various energy related devices like heat pumps fand
Premises, DER energy storage (taken from TR 62746-2 version 0.5.1).
Zones: Process,
Field, Station
Versign management

Scope

Version management
Changes Date Domain Area.of Title/Changes Approval
/ expert exper- status
Version tise / draft, for
Domain comments,
| Role for voting,
final
0.1 07/03/ Home Use Initial Draft (taken | Draft
2014 Appliances | Cases from TR 62746-2
version 0.5.1)
0.2 17/12/ Home Use Added a comment | Draft
2014 Appliances | Case to the “General
Remarks Section”
based on the
discussion of the
WS in September
2014.

ahd-objectives of use case

Scope and objectives of use case

Scop

e

With proper management/instruction by CEM, devices such as water heater, air
conditioner and other appliances can act smart. Smart devices which react to some
limited simple commands and messages or devices which equip sophisticated
thermostat, adopter (e.g. on/off tap) etc. fall within the scope of this use case.

Objective(s)

This use case defines the basic information exchange which is required to heat up
the water using a heat pump.

Related business
case(s)

— Demand Response (DR)
— Demand Side Management (DSM)
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Narrative of use case

Narrative of use case

Short description

This use case describes the operation of the Heat pump controller in different scenarios.

Complete description

JWG1121 - Request for extra hot water using a heat pump

The Customer has the request to turn on the heat pump for heating up water. As long there is no emergency
situation the customer overrules an existing configuration if active. Therefore, the user interface forwards the

request to the CEM which then informs the heat pump controller. The heat pump controller activates the hot
water gnnnrqfinn and informs the CEM nhnnrdingly

JWG1122 - Request for extra hot water using a heat pump and storage battery

This yse case describes the operation of the Heat Pump, EMS and Storage Battery controllers when the
customer requests additional hot water in an ad hoc manner (not a scheduled operation).The Heat Pdmp
contrqgller initiates operation of the heat pump to heat water and broadcasts its operation status.,The EMS
receijes this information and requests the Storage Battery controller to initiate storage battery.discharge.

JWG1123 - Request for extra hot water using a heat pump and storage battery

This yse case describes the operation of the Heat Pump, EMS and Storage Battery.controllers when the
custofer requests additional hot water in an ad hoc manner (not a scheduled opgration).The Heat Pump
contrgller initiates operation of the heat pump to heat water and broadcasts its operation status. The EMS
receijes this information and requests the Storage Battery controller to initiate storage battery discharge.

JWG1124 - Heat Pump Operation with Real-Time Tariff

This yse case describes the control of a domestic heat pump by a Custemer Energy Management (CEM) System
based upon real time tariff (price) information received from an Enerdy Supplier. The EMS requests the hes
pump|to either turn on/increase operating power or turn off/decrease operating power depending upon botl real
time tpriff (price) information received from the Energy Supplierand a tariff (price) threshold set by the Home
Custgmer.

—

JWG1125 — Heat pump and Photovoltaic Operation with'‘Real-Time Tariff

This yse case describes the control of a domestic heat\pump by a Customer Energy Management (CEM) System
based upon real time tariff (price) information received from an Energy Supplier, when a Photovoltaic (PV)
system is in operation. The EMS requests the heat"pump to turn on or turn off depending upon both real time
tariff {price) information received from the Enefgy Supplier and a tariff (price) threshold set by the Home
Custdmer. The operation of the PV system does not affect the interaction of the EMS and Heat Pump Controller.

General remarks

General remarks

The heat-pump, storage battery, and the hot water tank are placeholders only for a smart device. The use dase
gives|some more explanation on the capabilities of these specific devices but in general it might be also
extenfed to combined heat-power systems (CHP) and others as well.

A.3.8)2 Diagrams of use case

Figure-A43-showsdiagramsofusegase————————
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Diagram of use case

JWG1121 - Request for extra hot water using a heat pump

Generic UC3 Specific Use Case: Request for extra hot water using a heat pump
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Diagram of use case

JWG1123 - Request for extra hot water using a heat pump and storage battery
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Generic UC3 Specific Use Case: Request for extra hot water using a heat pump and storage
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JWG1124 - Heat Pump Operation with Real-Time Tariff

WGSP 2112 Specific Use Case: Heat pump operation with real-time tariff

Energy[Supplier

Home Customert

Tarift threshold

Energy
Management

System
I

I
o |

k
Rea) Timfe Tariff

A4

Heat Pump
Controller

Real Time Tariff = T
an{'eaLséO[.'lrg]rLatm% OWer of
Turn on Heat Pump request )

ariff threshold |

Status message

o b1 |
Decrease Op eratirJg\lgfokaer or :
Turn off Heat Pump request ) |

Status message

—

IEC



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

IEC TR 62746-2:2015 © IEC 2015

—111 -

Diagram of use case

JWG1125 - Heat pump and photovoltaic operation with real-time tariff

WGSP 2112 Specific Use Case: Heat pump and Photovoltaic operation with real-time tariff
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Figure A.13 — Sequence Diagram
A.3.8{3 Technical details
Actor$: people, systems, applications, databases, the pewer system, and other stakeholders
NOTE For the definition of this use case, the architecturé.shown in Figure A.14 has been used as a basis].
Energy Management /
i Providing Flexibility (M490)
Energy
Agtor A management Smart Device* :
: gateway (EMG) H
i A i

o Smart Grid |
Market communicatian Connection I
Point

grenmnaans LT T TP N
T )
i i 1
H v X I
C/ 1 Smart Metering Smart meter Simple exte
: Adt . " consumg
H 1 \ Functional metering reference architecture I gateway (LNAP ) - functionality
: aeeordimgtre-Sh—CO(FR50572)
: |
|
i M441 architecture '

* e.g. HBES device, smart appliances, storage, generator, domestic charger for EV, complex display

Figure A.14 — SG CG Architecture Model [9]

NOTE 2 The actors in the above architecture are functional entities, which means that some of them may be part
of the same physical device (e.g. CEM functionality may be part of a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.).

NOTE 3 Please consider that the scope of this high level use does not require all actors shown on the figure

above. Following table shows involved actors.
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Actors
Grouping (Community) Group description
Actor name Actor Actor description Further
see Actor list type see Actor list information
see specific to
Actor this use
list case
Customer Energy Internal The CEM is a logical function optimising energy
Manager consumption and or production based on messages received

from the grid, consumer’s settings and contracts, and
devices minimum Irw;\v‘i’r\rrv‘lnr\r'n standards. The Customer
Energy Manager collects messages sent to and received
from connected devices; especially the in-home/building
sector has to be mentioned. It can handle general or
dedicated load and generation management commands and
then forwards these to the connected devices. It provides
vice versa information towards the “grid / market”. Note that
multiple loads/generation resources can be combinedsin the
CEM to be mutually controlled. When the CEM is integrated
with communication functionalities it is called a CUstomer
Energy Management System or CEMS.

Smar{ Thermostat External Using a Smart or programmable thermostat, one can adjust the
temperature settings or the times turn on the heating or air-
conditioning according to a pre-set schedule/ Smart or
programmable thermostats can store and repeat multiple daily
settings (six or more temperature settirigs ‘a day) that one can
manually override without affecting‘the rest of the daily or weekly
program.

One can access it via thesweb using your tablet, smart
phone or computer. The‘Smart Thermostat can be a device
which is connected to the CEM and is programmed its
settings from the CEM.

Smar{ device External A smart device may be an appliance, generator or storage
device (Localstorage devices include direct and functional
electricity stofages such as electrochemical batteries, heat
pumps and micro CHP such as fuel cells with heat buffers,
air conditioning and cooling devices with thermal inertia,
etcw=). The smart device can receive data directly from the
grid) though an interface with the CEM and can react to
commands and messages from the grid in an intelligent way.

Since the smart device is outside the scope of the SG-CG, it
must be seen as an external actor.

Smar{ appliance Extéernal An example of a smart device is a smart white goods
(whitg goods) appliance which is an appliance that has the capability to
act in response to a message from the grid and thereby
optimize its behaviour towards the energy supply network.
The message can be received from a utility or a third party
energy service provider directly or via a customer energy
management system,

The message can be information like the cost of energy or
the amount of available renewable energy, or it can be a
Demand Respond message (delay load message or other
related information) that the appliance must receive,
interpret and react upon based on pre-set or active
consumer input. The smart appliance is not guaranteed to
respond, but will do so based on its status and user settings
in order to ensure the expected performance.

The consumer has the ultimate control of the appliance and
can override any specific mode (e.g. override a delay to
allow immediate operation, limit delays to no more than a
certain number of hours, or maintain a set room
temperature).

Any appliance operation settings or modes shall be easy for
an average, non-technical consumer to activate or
implement.
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Actors

Grouping (Community)

Group description

Actor name Actor Actor description Further
see Actor list type see Actor list information
see specific to
Actor this use
list case
Actor A External External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the energy management
communication channel l:v:lmlhlne of such-market roles are
the Energy Provider, the Energy Services Provider, the
aggregator, etc.
Actor|B External External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the metering communication
channel. This actor is responsible for collecting metering
data. Examples of such market roles are the DSO, metering
company, etc.
User External The end customer who has acquired a smart deviee. The
end customer is responsible for configuring and ‘setting
operation mode of the smart device.

Triggering event, preconditions, assumptions

Use case conditions

Actof/System/Infor
matfion/Contract

Triggering event Pre-conditions

Assumption

Tariff Information.

CEM controls each appliar

as programmed according

CEM controls appliance b
setting profile (e.g. tempe
profile, Timer) defined
according to conditions of
operating plan

conditions of operating pqn or

ce
to

ature

Refergnces
References
No. Referen- )" Reference | Status Impact on Originator / Organisation Link
ces type use case
1 Guideline | Basic Final Terms and SG-CG Sustainable ftp://ftp.cen.eu/gN/Eu
definitions definitions Processes WG ropeanStandardjzatio
and n/HotTopics/smartGri
common ds/Sustainable
procedu- Processes.pdf
res
2 Technical | User Story | Draft Major IEC TC57 / CLC TC205/ -
Report and impact on CLC /TC59x
Sequence Scenario
diagrams
3 Standard Use Case Draft Template IEC TC8 -
Template (FDIS) description

Further Information on the use case for classification / mapping
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Classification information

Relation to other use cases

Level of depth

High level use case

Prioritisation

Generic, regional or national relation

High level use case which can be applied to any kind of smart device, Once the regions agreed and confirmed
correg¢tness, that high level use case becomes a generic use case.

Viewpoint

This High level use case has the user perspective and the interaction of the SD with an overall customer energy
manapement system. It does not consider market mechanisms for flexibility offering or power grid./$pecific
impleentations.

Furthler keywords for classification

Genefic high level use case

A.3.8)4 Step by step analysis of use case

Steps|— Scenario name

Scenario conditions

No. | Scenario name Primary actor Triggering\event Pre-condition Post-condjtion

Steps|— Scenarios

A.3.8)5 Information exchanged
Information exchanged
Name of information Description of information exchanged Requirements for information|data
(ID)
Simple Commands On/Off/Start/Stop/Pause/Resume/Abort/Dim Such information is sensitive in 3 way
) that any modification might turn ¢n or
Timer off a SD

Air conditioner mode: Therefore, the communication ddta
cooling down, heating up, mode 1-n must be protected from misuse gnd
' ’ external influences.

Wind: auto, high, low, etc.

Other settings:

Temperature Profile A temperature profile defines the temperature | Temperature Profile is sensitive in a
set point over time (e.g. set point of each way that any modification might affect
room temperature). A temperature profile drastic room temperature change.

might be split into multiple time slots. Such
time slots have a fix amount of temperature to
set a discrete temperature profile. A simple
temperature profile will contain only one
temperature value and its duration and there
might be weekly temperature profiles each of
which contains weekdays (Monday to Friday)
/ weekend profile.

Therefore, the communication data
must be protected from misuse and
external influences.

Tariff Information An external actor send some tariff information
to the CEM which then further processes this
information.
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Information exchanged

Name of information

Description of information exchanged

Requirements for information data

(ID)
Storage Battery The storage battery system can feed in power
Commands to the local power network or can be charged.

That information must be exchanged between
the CEM and the SD.

A.3.8.6 Requirements (optional)

A.3.8 74— Common-terms—and-definitions

Common terms and definitions

Term

Definition

A.3.8]8 Custom information (optional)

Custom information (optional)

Key

Value

Refers to Se

ttion

A.3.9 High level use case (JWG113x) log mixed‘energy system events of heat pu
with pv, storage battery

A.3.9/1 Description of the use case

Namel of use case

mps

Use case identification

ID Domain(s)/ Zone(s)

Name of use case

JWG113x Domain: Customef
Premises, DER

Zones: Process,
Field, Station

Show status and system events of various energy related devices lik
heat pumps and energy storage (taken from IEC TR 62746-2).

Versign management

Version management

r‘hnngnc Date Domain. Area of Tiﬂnlr‘hnngnc Alr_\'r_lrn\lnl
/ expert expertise status
Version / Domain draft, for
| Role comments,
for voting,
final
0.1 07/03/ Home Use Initial Draft (taken Draft
2014 Appliances Cases from IEC TR 62746-
2)
0.2 17/12/, Home Use Changed the Draft
2014 Appliances Cases description and

corrected
copy&paste mistakes
from JWG113x
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Scope and objectives of use case

Scope and objectives of use case

Scope With proper management/instruction by CEM, Devices such as water heater, air
conditioner and other appliances can act Smart. Events might cause state changes
and system behavior might depend on direct interaction. This use case describes
different scenarios for system logging.

Objective(s) This use case defines the basic information exchange which is required to track
events and system changes for various needs.

Related business — Demand Response (DR)

case(s) - Demand Side Management (DSM)

Narrative of use case

Narrative of use case

Short description

This yse case describes various logging and status, event capturing scenarios.

Complete description

JWG1131 - Display status and log information: Storage Battery

This yse case describes the request for status and logged information from\thie customer EMS controller td a
storage battery controller and the display of the received information. Thes\EMS controller requests status of log
information from the Storage Battery Controller. After the information is received from the Storage Battery
contrgller it is displayed by the EMS controller.

Log information may include measured cumulative charge/dischdarge electric power (Wh) and history of
momgntarily measured charge/discharge electric power (W), eurrent (A), voltage (V) etc.

Statu$ information may include cumulative charge/discharge electric power (Wh), remaining electric power
(kWhJ] %) and momentary charge/discharge electric powér (W), current (A), voltage (V), etc.

JWG1132 - Display status and log information: Heat Pump

This yse case describes the request for status and logged information from the customer EMS controller td a
heat gump controller and the display of the received information. The EMS controller requests status or log
information from the heat pump controllerxAfter the information is received from the heat pump controller it
displgyed by the EMS controller.

S

Log information may include measured cumulative power consumption (Wh) and history of momentarily
measfired hot water temperature (€), hot water remaining value (l), electric power (W) etc.

Statug information may include momentary hot water temperature (C), hot water remaining value (l), electri¢
powel (W)) to the CustomerEMS Controller etc.

JWG1133 - Display status and log information: Fuel Cell

This yse case deseribies the request for status and logged information from the customer EMS controller td a
fuel cpll controllerand the display of the received information. The EMS controller requests status or log
information from.the fuel cell controller. After the information is received from the fuel cell controller it is
displgyed by the EMS controller.

Log |rformat|on may lnclude measured cumulative generated electric power (Wh) measured momentary gas
consu
temperature (C), heat quantlty in the water tank (MJ), hot water remalnlng value (L), generated electric power

Status information may include momentary hot water temperature (C), heat quantity in the water tank (MJ), hot
water remaining value (L), generated electric power (W), measured cumulative generated electric power (Wh),
measured momentary gas consumption (m3), measured cumulative gas consumption (m3).

JWG1134 - Display status and log information: Photovoltaic

This use case describes the request for status and logged information from the customer EMS controller to a
PV controller and the display of the received information. The EMS controller requests status or log information
from the PV controller. After the information is received from the PV controller it is displayed by the EMS
controller.

Log information may include measured cumulative generated power (Wh), measured cumulative exported power
(Wh) and history of momentarily measured generated power (W), measured momentary exported power (W) etc.

Status information may include momentary generated power (W), momentary exported power (W), measured
cumulative generated power (Wh), measured cumulative exported power (Wh) etc.
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General remarks

General remarks

A.3.9.2 Diagrams of use case

Figure A.15 shows diagrams of use case.

Diagram of use case

JWG1131 - Display status and log information: Storage battery

WGSP 2114 Specific Use Case: Display status and log information: Storage Battery

Energy . )
Management Stogn;]g;r?ﬂlct;ry
System
T I
I |
1 |
par A Log request () %

Log information (e.¢. measurég
cumulative charge/discharge electriedpoiyer)

Status requesty()

Y

Status infebmation

(e.g. remaiing €lectric power)

IEC
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Diagram of use case

JWG1132 - Display status and log information: Heat pump

WGSP 2114 Specific Use Case: Display status and log information: Heat pump

ety Heat Pump
Management P
System
I |
I 1
par B Log request () _ :

Log information
(e.g. measured cumulative power consumption)

Status request ()

Status information
(e.g. momentary hot water temperature)

Display

IEC

JWG1133 - Display status and log information: Fuel Cell

WGSP 2114 Specific Use Case: Displaystatus and log information: Fuel cell

Eperey Fuel Cell
Minagement
Controller
System
|

| |

1 : |

par o Log request () _ }

LOg information (.. measured
cumulatvie generated electric power)

Status request () I
-

Status information

(e.g. momentary hot water temperature)

Display

IEC



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

IEC TR 62746-2:2015 © IEC 2015 - 119 -

Diagram of use case

JWG1134 - Display status and log information: Photovoltaic

WGSP 2114 Specific Use Case: Display status and log information: Photovoltaic

Energy
Management PV Controller
System
I I
I I
1 . 1
o I : I
kit Log request () i
=
Log information
(e.g. measured cumulatvie generated power )
| SR, W A S D B P
i
Status request () I
- 1
Status information
(e.g. momentary generated power)

Display

—

g

IEC

A.3.9

Actorg

NOTE

Figure A:15 — Sequence diagram

3 Technical details

: people, systems, applications, databases, the power system, and other stakeholg

For the definition ©f\this use case, the architecture shown in Figure A.16 has been used as a basis|.

ers
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Energy Management /
i Providing Flexibility (M490)

Energy

Smart Device*

M44l architecture

Actor A management
gateway (EMG)
N
H
i
H
H
CTTTTTT T 1 ------------------------------------------------------------------------------------------------------------------------------------------------------------------------
! o Smart Grid |
! Market communication Connection I
........... O SO,
| H
: H 1
¥ | (E’; | |
H . imple extefna
: 1 Smart Metering Smart meter P
H Adgtor B . " <7 consumgr
: Functional metering reference architecture I gateway (LNAP ) functionality display|
H according the SM- CG (TR50572)
: |
I
: '
T D 0. QN

* e.g. HBES device, smart appliances, storage, generator, domestic charger for EY;"complex display

Figure A.16 — SG CG Architecture Model [9]

NOTE P The actors in the above architecture are functional entities,"\which means that some of them may pe part
J

of the

encompass the smart metering gateway and CEM, etc.).

ame physical device (e.g. CEM functionality may be partof a smart device, the smart meter might also

NOTE B Please consider that the scope of this high level'use does not require all actors shown on thg figure
above.|the following table shows involved actors.

A‘\‘O Actors

Manaper

consumption and or production based on messages received
from the grid, consumer’s settings and contracts, and
devices minimum performance standards. The Customer
Energy Manager collects messages sent to and received
from connected devices; especially the in-home/building
sector has to be mentioned. It can handle general or

Grouping (Community) \O Group description
ﬂ:tor name Actor _)\ Actor description Further
seje Actor list type °. see Actor list informpation
s% specific to
@ r this yise
C) st cage
Custgmer Energy Internal The CEM is a logical function optimising energy

dedicated load and generation management commands and
then forwards these to the connected devices. It provides
vice versa information towards the “grid / market”. Note that
multiple loads/generation resources can be combined in the
CEM to be mutually controlled. When the CEM is integrated
with communication functionalities it is called a Customer
Energy Management System or CEMS.
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Actors

Grouping (Community)

Group description

Actor name
see Actor list

Actor
type
see
Actor
list

Actor description
see Actor list

Further
information
specific to
this use
case

Smart Thermostat

External

Using a Smart or programmable thermostat, one can adjust
the temperature settings or the times turn on the heating or
air-conditioning according to a pre-set schedule. Smart or

nrogrammable thermaostats can store and reneat multinle
T =4 e T

daily settings (six or more temperature settings a day) that
one can manually override without affecting the rest of the
daily or weekly program.

One can access it via the web using your tablet, smart
phone or computer. The Smart Thermostat can be a device
which is connected to the CEM and is programmed its
settings from the CEM.

Smar{ device

External

A smart device may be an appliance, generator oristorage
device (Local storage devices include direct and-functional
electricity storages such as electrochemical’batteries, heat
pumps and micro CHP such as fuel cells with heat buffers,
air conditioning and cooling devices with-thérmal inertia,
etc...). The smart device can receive data directly from the
grid, though an interface with the CEM and can react to
commands and messages fromhe grid in an intelligent way.

Since the smart device is outside the scope of the SG-CG, it
must be seen as an externakactor.

Smar{ appliance
(whitgq goods)

External

An example of a smart.device is a smart white goods
appliance which is an appliance that has the capability to
act in response toamessage from the grid and thereby
optimize its behaviour towards the energy supply network.
The message-can be received from a utility or a third party
energy seryice provider directly or via a customer energy
managenient system,

The message can be information like the cost of energy or
the'amount of available renewable energy, or it can be a
Demand Respond message (delay load message or other
related information) that the appliance must receive,
interpret and react upon based on pre-set or active
consumer input. The smart appliance is not guaranteed to
respond, but will do so based on its status and user settings
in order to ensure the expected performance.

The consumer has the ultimate control of the appliance and
can override any specific mode (e.g. override a delay to
allow immediate operation, limit delays to no more than a
certain number of hours, or maintain a set room
temperature).

Any appliance operation settings or modes shall be easy for

an average, non-technical consumer 10 activate or
implement.

Actor A

External

External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the energy management
communication channel.. Examples of such market roles are
the Energy Provider, the Energy Services Provider, the
aggregator, etc.

Actor B

External

External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the metering communication
channel. This actor is responsible for collecting metering
data. Examples of such market roles are the DSO, metering
company, etc.

User

External

The end customer who has acquired a smart device. The
end customer is responsible for configuring and setting
operation mode of the smart device.
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Use case conditions

Actor/System/Infor
mation/Contract

Triggering event

Pre-conditions

Assumption

Tariff Information.

CEM controls each appliance
as programmed according to
conditions of operating plan or
CEM controls appliance by
setting profile (e.g. temperature
profile, Timer) defined
according to conditions of
onerating plan

Refergnces
References
No. Referen- | Reference | Status | Impact on Originator / Organisation Link
ces type use case
1 Guideline |Basic Final Terms and |SG-CG Sustainable Processes |ftp://ftp.cen.eu/EIN/Euro
definitions definitions WG peanStandardization/H
and common otTopics/SmartGfids/Su
procedures stainable
Processes.pdf
2 Technical [User Story |Draft Major impact |IEC TC574%.LC TC205/CLC |-
Report and on Scenario |/TC59x
Sequence
diagrams
3 Standard Use Case Draft Template IEC TC8 -
Template (FDIS) description

Further information on the use case for;classification / mapping

Classification information

Relatjon to other use cases

Level|l of depth

High llevel use case

Prioritisation

Genefic, regional or national relation

High
corre

level use case which can be applied to any kind of smart device. Once the regions agreed and confirmed
tness, that high level use case becomes a generic use case.

Viewpoint

implementations.

This high level use case has the user perspective and the interaction of the sd with an overall customer energy
management system. it does not consider market mechanisms for flexibility offering or power grid specific

Further keywords for classification

Generic high level use case

A.3.9.4

Steps — Scenario name

Step by step analysis of use case
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Scenario conditions

No.

Scenario name

Primary actor

Triggering event

Pre-condition

Post-condition

Steps — Scenarios

A.3.9

.5

Information exchanged

Information exchanged

Name of information

Description of information exchanged

Requirements for information data

(ID)
Statu$ Information and | Events that indicate system or smart device Such information is sensitjvetin'a way
Events behaviour might be exchanged. In general, that any modification might.custgmer
system relevant information shall be specific and confidential information.
exchanged. Therefore, the communication dgta
must be protected from misuse gnd
external influentes:
A.3.9)6 Requirements (optional)
A.3.9{7 Common terms and definitions
Common terms and definitions
Term Definition
A.3.9]8 Custom information (optional)
Custom information (optional)
Key Value Refers to se¢tion
A.3.1E High level use case'(JWG120x) Provide local power managing capabilities
A.3.10.1 Description of the use case
Name] of use case
Use case identification
[ ) Domain(s)/ Zone(s) Name of use case
JWG113x Domain: Customer Local energy management (taken from TR 62746-2 version 0.5.1).
Premises, DER

Zones. PTrocess,
Field, Station

Version management

Version management

Changes Date Domain Area of Title/Changes Approval

/ expert expertise status
Version / Domain draft, for
| Role comments,
for voting,

final

0.1 07/03/ Home Use Initial Draft (taken Draft
2014 Appliances | Cases from TR 62746-2)

Scope and objectives of use case
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Scope and objectives of use case

Scope Local energy management can be implemented when combining loads with
generators. There are various power generation devices possible and and power
consuming device represents a load.

Objective(s) This use case defines the basic information exchange which is required to provide
local energy management.

Related business — Demand Response (DR)

case(s)

— Demand Side Management (DSM)

Narrafive-efuse-case

Narrative of use case

Short description

Complete description

JWG1201 — Exported power control from Photovoltaic using a load

This yse case describes the operation of the PV and EMS controllers and loads #vhen the PV is being used|to

exporf power and the energy supplier requests a reduction of exported power/The energy supplier monitor$ the
exporfed power and requests the home customer's EMS to reduce the exported-power level. The EMS resppnds
by using a proportion of the PV output to power loads which it turns on.

JWG1202 - Exported power control from Fuel Cell using a load

This yse case describes the operation of the fuel cell and EMS cantrollers and loads when the fuel cell is bging
used [o export power and the energy supplier requests a reductionof exported power. The energy supplier
monitprs the exported power and requests the home customers EMS to reduce the exported power level. Tihe
EMS fesponds by using a proportion of the fuel cell output tozpower loads which it turns on.

JWG1203 — Exported power control from PV using Heat Pump

This yse case describes the operation of the PV, EMSvand heat pump controllers when the PV is being usef to

exporf power and the energy supplier requests a_reduction of exported power. The energy supplier monitors the
exporfed power and requests the home customeris EMS to reduce the exported power level. The EMS resppnds
by using a proportion of the PV output to powerthe heat pump, by requesting the heat pump controller to efther
incredse operating power or turn on and optionally requesting the heat pump controller to modify thermostat
settinps.

JWG1204 - Exported power controlfrom PV using Heat Pump and Load(s)

This yse case describes the operation of the PV, EMS and heat pump controllers when the PV is being usef to
exporf power and the energy supplier requests a reduction of exported power. The energy supplier monitor$ the
exporfed power and requests‘the home customer's EMS to reduce the exported power level. The EMS resppnds
by using a proportion of/the-PV output to power the heat pump and by optionally requesting the heat pump
contrgller to modify thermostat settings, additionally requesting that one or more loads turn on in the case that
the hgat pump storage, tank is already at capacity.

Genelal remarks

General remarks

A.3.10.2 Diagrams of use case

Figure A.17 shows diagrams of use case.
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Diagram of use case

JWG1201 - Exported power control from Photovoltaic using a load

WGSP 2121 Specific Use Case: Exported power control from photovoltaic using a load
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Diagram of use case

JWG1203 - Exported power control from PV using Heat Pump

WGSP 2121 Specialized use cae: Exported power control from photovoltaic using a heat pump
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JWG1204 - Exported power control from PV using Heat'Pump and Load(s)

WGYP 2121 Specific Use Case: Exported power control fram/photovoltaic using heat pump & logds

Energy
Energy Supplier Management
System
T
|
|
|
|
|
‘ Exparted power reduction request

Heat Pump
Controller

Thermostatic
radiator valve

Status Reports

loads

PV Controfle

i .

Turm on Heat Pump request {)
P req J

J Rootn Temperatyes WNTESC ()

[
|
|
|
|
|
|

]
Status message (rejgey
o — — — - — = 3=
+
[

Status messagcghcat:

Rosom Temperature set request ()

[
Suatis message {success/Failurey

RS - et _ 1

| :

| T'um Load On command ()
|

I

Status message (success/ failure)

IEC

A.3.10.3

Technical details

Actors: people, systems, applications, databases, the power system, and other stakeholders

NOTE 1

For the definition of this use case, the architecture shown in Figure A.18 has been used as a basis.
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i  ActorA

Energy Management /
Providing Flexibility (M490)

Energy

|
|
|
|
: gateway (EMG)
|
|
|

management Smart Device*

. Smart Grid |
Market communication Connection I
R b ————————————————gias s asasaaaas .
i l o>
: Smart Metering Smart meter (Emple o el
H Adgtor B . R <+ 7 consumgr :
Functional metering reference architecture I gateway (LNAP ) functionality ) display| :
H according the SM-CG (TR50572) I
{ M44l architecture '
* e.g. HBES device, smart appliances, storage, generator, domestic charger for EY;"complex display IEC
Figure A.18 — SG CG Architecture<Model [9]
NOTE P The actors in the above architecture are functional entities, ‘which means that some of them may pe part
of the pame physical device (e.g. CEM functionality may be paft ‘of a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.).
NOTE B Please consider that the scope of this high levehUse does not require all actors shown on thq figure
above.|The following table shows involved actors.
N
&Actors
Grouping (Community) A‘\(O Group description
ﬂ:tor name Actor . C\}‘ Actor description Further
sele Actor list type -.\\ see Actor list informption
see (J speciffic to
Actor . this yise
Ii& cage
N
Custdmer Energy Internal The CEM is a logical function optimising energy
Manaper consumption and or production based on messages received
from the grid, consumer’s settings and contracts, and
devices minimum performance standards. The Customer
Energy Manager collects messages sent to and received
from connected devices; especially the in-home/building
sector has to be mentioned. It can handle general or
dedicated load and generation management commands and
then forwards these to the connected devices It provides
vice versa information towards the “grid / market”. Note that
multiple loads/generation resources can be combined in the
CEM to be mutually controlled. When the CEM is integrated
with communication functionalities it is called a Customer
Energy Management System or CEMS.
Smart Thermostat External Using a Smart or programmable thermostat, one can adjust
the temperature settings or the times turn on the heating or
air-conditioning according to a pre-set schedule. Smart or
programmable thermostats can store and repeat multiple
daily settings (six or more temperature settings a day) that
one can manually override without affecting the rest of the
daily or weekly program.
One can access it via the web using your tablet, smart
phone or computer. The Smart Thermostat can be a device
which is connected to the CEM and is programmed its
settings from the CEM.
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Actors

Grouping (Community)

Group description

Actor name
see Actor list

Actor
type
see
Actor
list

Actor description
see Actor list

Further
information
specific to
this use
case

Smart device

External

A smart device may be an appliance, generator or storage
device (Local storage devices include direct and functional
electricity storages such as electrochemical batteries, heat

LIRS, and micra CHP such as fuel cells with heat buffers

air conditioning and cooling devices with thermal inertia,
etc...). The smart device can receive data directly from the
grid, though an interface with the CEM and can react to
commands and messages from the grid in an intelligent way.

Since the smart device is outside the scope of the SG-CG;.it
must be seen as an external actor.

Smar{ appliance
(whitgq goods)

External

An example of a smart device is a smart white goods
appliance which is an appliance that has the capabhility to
act in response to a message from the grid and thereby
optimize its behaviour towards the energy sapply network.
The message can be received from a utility or a third party
energy service provider directly or via & eustomer energy
management system.

The message can be information like’the cost of energy or
the amount of available renewable energy, or it can be a
Demand Respond messageAdelay load message or other
related information) that thedappliance must receive,
interpret and react upon.based on pre-set or active
consumer input. The smart appliance is not guaranteed to
respond, but will do@o based on its status and user settings
in order to ensure‘the expected performance.

The consumerthas the ultimate control of the appliance and
can overrided@ny specific mode (e.g. override a delay to
allow immediate operation, limit delays to no more than a
certain(number of hours, or maintain a set room
temperature).

Any appliance operation settings or modes shall be easy for
an average, non-technical consumer to activate or
implement.

Actor|A

External

External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the energy management
communication channel.. Examples of such market roles are
the Energy Provider, the Energy Services Provider, the
aggregator, etc...

Actor|B

External

External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the metering communication

channel. This acior IS responsible for colleciing metering
data. Examples of such market roles are the DSO, metering
company, etc.

User

External

The end customer who has acquired a smart device. The
end customer is responsible for configuring and setting
operation mode of the smart device.

Triggering event, preconditions, assumptions

Use case conditions

Actor/System/Infor
mation/Contract

Triggering event Pre-conditions Assumption
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References
References
No. References Reference Status Impact on Originator / Link
type use case Organisation

1 Guideline Basic Final Terms and SG-CG Sustainable ftp://ftp.cen.eu/EN/Eu
definitions definitions Processes WG ropeanStandardizatio
and n/HotTopics/SmartGri
common ds/Sustainable
procedures Processes.pdf

2 Technical User Story Draft Major IEC TC57 / CLC TC205/

Report and impact on CLC /TC59x

Sequence Scenario
diagrams

3 Standard Use Case Draft Template IEC TC8
Template (FDIS) description

Furthér information

on the use case for classification / mapping

Classification information

Relat

on to other use cases

Level

of depth

High

evel use case

Prioritisation

Genefic, regional or national relation

High llevel use case which can be applied to any kind of smart device. Once the regions agreed and confirnjed
correg¢tness, that high level use case becomes a@eneric use case.

Viewpoint

This Righ level use case has the User perspective and the interaction of the SD with an overall customer enjergy
manapement system. It does not consider market mechanisms for flexibility offering or power grid specific
impleentations.

Furthler keywords for classification

Genefic high level use case
A.3.10.4 Step-by step analysis of use case
Steps|— Scenario name
Scenario conaitions
No. | Scenario name Primary actor Triggering event Pre-condition Post-condition
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Information exchanged

Name of information
(ID)

Description of information exchanged

Requirements for information data

Status Information and
Events

Events that indicate system or smart device
behaviour might be exchanged. In general,
system relevant information shall be
exchanged.

Such information is sensitive in a way
that any modification might customer
specific and confidential information.
Therefore, the communication data
must be protected from misuse and

" o bl
CTXICTITar MiuaeTTcTST

Simple Commands

On/Off/Start/Stop/Pause/Resume/Abort/Dim
Timer

Air conditioner mode:

cooling down, heating up, mode 1-n

Wind: auto, high, low, etc.

Other settings:

Such information is sensitivenin“g way
that any modification might turn ¢n or
off a SD

Therefore, the communication dgta
must be protected\from misuse gnd
external influehces.

A.3.1

A.3.1 K.G Requirements (optional)

.7 Common terms and definitions

Common terms and definitions

Term

Definition

A.3.10.8 Custom Information (optignal)

Custom information (optional)

Key

Value

Refers to Segtion

A.3.1 High level use case (JWG121x) Provide local power managing capabilities

A.3.11.1 Description of the use case

Name| efduse case

Use case identification

1D Domain(s)/ Zone(s)

Name of use case

JWG121x Domain: Customer
Premises, DER

Zones: Process,
Field, Station

Local energy management (taken from IEC TR 62746-2).
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Version management

Version management
Changes Date Domain Area of Title/Changes Approval
IVersion expert expertise / status
Domain / draft, for
Role comments,
for voting,
final
0.1 07/03/ Home Use Cases Initial Draft (taken Draft
2014 Appliances from TR 62746-2)

Scopeg and objectives of use case
Scope and objectives of use case

Scope Providing local energy management to the power grid can be implémented with

various energy devices. This use case captures various energy\sources.
Objedgtive(s) This use case defines the basic information exchange whiéh~is'required to provifle

local energy to the grid.
Relatpd business Demand Response (DR)
case(s) )

Demand Side Management (DSM)

Narrative of use case
Narrative of use.case

Shorf description
Complete description
JWG1211 - Exported power control from Fuel Cell
This yse case describes the operation of the fuel cell and EMS controllers when the fuel cell is being used o
exporf power and the energy supplier requests a reduction of exported power. The energy supplier monitor$ the
exporfed power and requests the home customer's EMS to reduce the exported power level. The EMS resppnds
by requesting the fuel cell controllerto turn off the fuel cell.
JWG1212 - Exported power.control from a photovoltaic system
This yse case describes-the-operation of the PV and EMS controllers when the PV system is being used to
exporf power and the energy supplier requests a reduction of exported power. The energy supplier monitor$ the
exported power andwreguests the home customer's EMS to reduce the exported power level. The EMS resppnds
by requesting theP\controller to turn off the PV system.
JWG1213 — Exported power control from fuel cell and photovoltaic systems
This yse casé describes the operation of the fuel cell, PV and EMS controllers when fuel cell and PV systems
are bging/used to export power and the energy supplier requests a reduction of exported power. The energy
Supp| er monitors the nv'r_\r\rh:rl power and rnqunefe the home customer's EMS to reduce the nvpnrfnr‘l powe
level. The EMS responds by requesting the fuel cell and PV controllers to turn off the PV system.

General remarks

General remarks

A.3.11.2 Diagrams of use case

Figure A.19 shows diagrams of use case.

Diagram of use case
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Diagram of use case

JWG1211 - Exported power control from Fuel Cell

WGSP 2121 Specific Use Case: Exported power control from fuel cell
Encrgy .
Energy Supplier \zI'ulagc%cnt Fuel Cell Home Customer
" B Controller =
System
I T T I
| I I |
L ) 1 1 I
Muonitor exported | | |
power level and guality | ! |
1 ] |
—‘ ! | < Turn on d
- ] 4
| Status Reports I
- |
|
|
|
|
Exported power reduction request Fuel cell turn off request () |
> s - |
Long |
Status message (success/failure) I
B e = - |
[} I |
[} I |
[} I |
[} I |
I ] |
I | |
| | |
i | [
1 i |
1 i |
I I |
o o I I |
T P - S . ! [

IEC

JWG1212 - Exported power control from a photovoltaic system

WGSP 2121 Specific Use Case: Exported power control from a photovoltaic system

Energy
Energy Supplier Management PV Controller
System

Monjtox eXported

T
1
1
| 5
. Generate
poweg-lével and quality | Jenerate
1
1
1
1

S

Status Reports

A

Exported power reduction request

|

PV turn off request ()

IEC
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Diagram of use case

JWG1213 - Exported power control from fuel cell and photovoltaic systems

WGSP 2121 Specific Use Case: Exported power control from fuel cell and photovoltaic systems

Energy

Energy Supplier N[.'!I‘NISL‘ITIL‘JII PV Controller ::;:rt]\]‘]jr Home Customer
System
T T T T T
| | 1 I |
| | . ' R
i Status Reports - R |
ﬁ Gienerale |
r Status Reports ! - :
-
|
Exported power reduction request :
_wu) PV turn off request () |l
Status message (success/failure) :
[ [
T . |
I
|
- - |
g = 1 I |
| 1 I |
| 1 I |
| 1 I |
L | 1 I |
—1 -l 1 =4 L}
IEC
Figure A.19 — Sequence diagram
A.3.11.3 Technical details
Actor$: people, systems, applications, databases, the power system, and other stakeholders
NOTE For the definition of this use case, the architecture shown in Figure A.20 has been used as a basis|.
Energy Management /
i Providing Flexibility (M490)
Energy
Adtor A management Smart Device*

|
|
|
|
: gateway (EMG)
|
|
|

1

! o Smart Grid |

! Market-communication Connection I

: Point
........... oo ST N S
= 1 i
H T H
i v | i
: | . Simple external :
: 1 Smart Metering Smart meter :
H Actor B a - consumer :
: Functional metering reference architecture I gateway (LNAP ) functionality display :
H according the SM-CG (TR50572) :
i | i
: R :

M441 architecture

* e.g. HBES device, smart appliances, storage, generator, domestic charger for EV, complex display

Figure A.20 — SG CG Architecture Model [9]

NOTE 2 The actors in the above architecture are functional entities, which means that some of them may be part
of the same physical device (e.g. CEM functionality may be part of a smart device, the smart meter might also

encompass the smart metering gateway and CEM, etc.).
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NOTE 3 Please consider that the scope of this high level use does not require all actors shown on the figure
above. The following table shows involved actors.

Actors
Grouping (Community) Group description
Actor name Actor Actor description Further
see Actor list type see Actor list information
see specific to
Actor this use
list case
Custdmer Energy Internal The CEM is a logical function optimising energy
Manaper consumption and or production based on messages received

from the grid, consumer’s settings and contracts, and
devices minimum performance standards. The Customer
Energy Manager collects messages sent to and received
from connected devices; especially the in-home/building
sector has to be mentioned. It can handle general or.
dedicated load and generation management commands and
then forwards these to the connected devices. |t prevides
vice versa information towards the “grid / market”> Note that
multiple loads/generation resources can be combined in the
CEM to be mutually controlled. When the(CEM is integrated
with communication functionalities it is‘called a Customer
Energy Management System or CEMS

Smar{ Thermostat External Using a Smart or programmable thermostat, one can adjust the
temperature settings or the timegturn on the heating or air-
conditioning according to a pre=set’schedule. Smart or
programmable thermostats, can‘store and repeat multiple daily
settings (six or more temperature settings a day) that one can
manually override withoutaffecting the rest of the daily or weekly
program.

One can access it'via the web using your tablet, smart
phone or computer. The Smart Thermostat can be a device
which is connected to the CEM and is programmed its
settings.from the CEM.

Smar{ device External A smart device may be an appliance, generator or storage
device (Local storage devices include direct and functional
electricity storages such as electrochemical batteries, heat
pumps and micro CHP such as fuel cells with heat buffers,
air conditioning and cooling devices with thermal inertia,
etc.). The smart device can receive data directly from the
grid, though an interface with the CEM and can react to
commands and messages from the grid in an intelligent way.

Since the smart device is outside the scope of the SG-CG, it
must be seen as an external actor
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Actors

Grouping (Community)

Group description

Actor name
see Actor list

Actor
type
see
Actor
list

Actor description
see Actor list

Further
information
specific to
this use
case

Smart appliance
(white goods)

External

An example of a smart device is a smart white goods
appliance which is an appliance that has the capability to
act in response to a message from the grid and thereby

nIhHmi7n its behaviourtowards the. energy innlnl\/ netwaork
The message can be received from a utility or a third party
energy service provider directly or via a customer energy
management system,

The message can be information like the cost of energy or
the amount of available renewable energy, or it can be a
Demand Respond message (delay load message or other
related information) that the appliance must receive,
interpret and react upon based on pre-set or active
consumer input. The smart appliance is not guaranteed to
respond, but will do so based on its status and\USer settings
in order to ensure the expected performance.

The consumer has the ultimate control©f the appliance and
can override any specific mode (e.g.override a delay to
allow immediate operation, limit delays to no more than a
certain number of hours, or maintain“a set room
temperature).

Any appliance operation settings or modes shall be easy for
an average, non-technical consumer to activate or
implement.

Actor|A

External

External actor (Smart’Grid Market Role) interacting with the
system functions 'and components in the home or home
automation network through the energy management
communicatioh channel.. Examples of such market roles are
the Energy-Provider, the Energy Services Provider, the
aggregator, etc...

Actor|B

External

External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the metering communication
channel. This actor is responsible for collecting metering
data. Examples of such market roles are the DSO, metering
company, etc.

User

External

The end customer who has acquired a smart device. The
end customer is responsible for configuring and setting
operation mode of the smart device.

Triggerring event, preconditions, assumptions

Use case conditions

Actor/System/Infor
mation/Contract

Triggering event Pre-conditions Assumption
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References
References
No. Referen- Reference Status Impact on | Originator / Organisation Link
ces type use case

1 Guideline Basic Final Terms and SG-CG Sustainable ftp://ftp.cen.eu/EN/Eu
definitions definitions Processes WG ropeanStandardizatio
and n/HotTopics/SmartGri
common ds/Sustainable
procedu- Processes.pdf
res

2 Technical User Story Draft Major IEC TC57 / CLC TC205/ -

Report and impact on CLC /TC59x

Sequence Scenario
diagrams

3 Standard Use Case Draft Template IEC TC8 -
Template (FDIS) description

Further information on the use case for classification / mapping

Classification information S
O

Relatjon to other use cases \Q/
Level|l of depth (\‘(
High llevel use case

N\
Prioritisation x\}\
Genefic, regional or national relation &

High llevel use case which can be applied to any'kind of smart device. Once the regions agreed and confirnjed
correg¢tness, that high level use case becomes-a generic use case.

Viewpoint AL

This high level use case has the userperspective and the interaction of the SD with an overall customer energy
manapement system. It does not ¢onsider market mechanisms for flexibility offering or power grid specific
implementations.

Further keywords for cl?s@\cation

Genefic high level use ¢ase

A.3.11.4 _Step by step analysis of use case

Steps|—<Scénario name

Scenario conditions

No. | Scenario name Primary actor Triggering event Pre-condition Post-condition
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Information exchanged

Information exchanged

Name of information
(ID)

Description of information exchanged

Requirements for information

data

Status Information and
Events

Events that indicate system or smart device
behaviour might be exchanged. In general,
system relevant information shall be
exchanged.

Such information is sensitive in a way
that any modification might customer
specific and confidential information.
Therefore, the communication data
must be protected from misuse and

UAtUIIId: ;IIf:UUIIbUD.
Simple Commands On/Off/Start/Stop/Pause/Resume/Abort/Dim Such information is sensitivenin“g way
) that any modification might turn ¢n or
Timer off a SD
Air conditioner mode: Therefore, the communication ddta
cooling down, heating up, mode 1-n must be protectedfrom misuse and
' ' external influefices.
Wind: auto, high, low, etc.
Other settings:
Enerdy Profile An energy profile defines characteristics The-energy profile does not contpin
towards s specific operational mode which is sensitive data in a way that it gives
applicable to the smart device. indication on the used Energy fof a
. . specific operational mode.
Such information can be used for power
consumption but also power generation.
A.3.11.6 Requirements (optional)
A.3.11.7 Common terms and definitions
Common:terms and definitions
Term Definition
A.3.11.8 Custom information (optional)
Custom information (optional)
Key Value Refers to Segtion
A.3.12.5(High level use case (JWG2000) Demand Supply Adjustment
A.3.12.1 Description of the use case

Name of use case

Use case identification

Domain: Customer
Premises

Zones: Operation,
Station, Field, Process

Customer

1D Area /| Domain(s)/ Name of use case
Zone(s)
JWG2000 Area: Energy System Demand-supply Adjustment of Cooperation between Supplier and
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Version management

Version management
Version No. Date Changes Approval status
0.1 23/02/2014 Initial Creation Draft
0.2 06/03/2014 Minor Modifications towards style Draft
0.3 07/03/ 2014 Added Use Case ID Draft

Scopeg and objectives of use case
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Scope and objectives of use case

Scope

The scope of this use case is the communication between the CEM and upstream actors. The
communication between CEM, the consumer and smart devices is officially not in this scope of
this report, but will be included in the use case description for the sake of clarity. Smart
devices cover also smart appliances, generators and storage.

When the consumer has a price dependent energy tariff and/or a time dependent distribution
tariff, price based demand response is enabled by creating an incentive for load management
by consumers or a CEM in response to price changes (RTP, CPP, ToU).

That is, consumer suppresses energy consumption when a price is high and also increase
consumption when a price is cheap on the basis of price incentive. However, if many
consumers took same consumption of energy, demand will be suppressed more than necessary
and increase more than expected (See Figure A). In order to avoid such problems, it is

££i o0 s H iEE 4 H £ k. LE H
Strrretretr o aSStg et ere T et gy Pt eTor eatn conStMmeT TP teS—among—CoRStmMeT

were different, it is possible to disperse energy consumption and distribute demands (See
Figure B). A supply cost is reduced if we adjust the informed price to customers for getting

closer to the optimal demand curve with the minimum supply cost. Reduced supply,cost cgn be
repaid to consumers through a cut in electric rates.2
(Fig. A) In the case that price of each consumer is same (Fig. B) In the case that price of eachgdnsumer isn't sgme
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The diagram below shows the SG CP in its environment.
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2 Difference with other use cases.
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Scope and objectives of use case

Objective(s) The objective of this use case is to exchange information between external actors and the
premise in order to:

Enable consumers or their Customer Energy Management System to react on (changes in)
energy prices, thus supporting consumers to optimize their consumption to use cheaper energy
(depending on personal preferences)

Enable consumers to reduce the electricity tariff by receiving an appropriate price alert to avoid
suppression of excessive energy use and the concentration of energy consumption3

Enable external actors to retrieve the state of in smart devices

Related This use case is one of the generic use cases of the demand response services for the
business buildings using in some utilities, BEMS(Building Energy Management System) aggregators,
case(s) domestic projects in Japan.

(This use case is independent from the national or regional market design. It should-bevagreed
on the 62746-2 use case & requirement discussion.)

Narrative of use case

Narrative of use case

Shorf description

This yse case describes how information regarding price is sent from a upstréam actor to CEM and how
infornjation regarding energy consumption or generation as well as smart device statuses is sent back to a
upstrgam actor.

Complete description

This yse case is intended to achieve lower total energy cost by means of cooperation between more than ope
consumer and an energy supplier. Every consumer makes a.profile of energy consumption with reference t
initial[information on prices (e.g. Hourly prices in a day) from-the energy supplier. The energy supplier
aggrejgates a profile of energy consumption from each consumer and fixes the prices again with reference fo a
differ¢gnce between an aggregated profile and a targetiprofile of the energy supplier. Every consumer receiyes
renewed price information from the energy supplier«and reviews a power profile. By performing several time
exchgnging the information mentioned above, an-aggregated profile gets closer to a target profile of the engergy
supplier. Thus the energy supplier can reduce total supply cost. An electricity charge of every consumer is
discofyinted by a reduction of the total supply. cost.

(2]

Proceldure
1) An energy supplier determines prices after confirming a supply & demand situation and market prices.

2) A CEM receives price information from the energy supplier.
q

3) mart devices receive price information for planning a power profile.

4) Tlhe energy supplier_receives a power profile from each consumer.

5) The energy supplierreviews the prices by reference to the received power profiles.

6) Go back to 1)

7) | pelrformed multiple times from 1) to 6) and each consumer receives final price information from the
suppliers

In addition, this use case comprises two different primary use cases:
1) WeSP24Htinfermationregardingpowereonstmption-orgeneration

2) WGSP 2112: Price and/or environmental information

General remarks

General remarks

3 Difference with other use cases.
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A.3.12.2

Diagram of use case

Figure A.21 shows a diagram of use case.

Diagram(s) of use case

Actor A
(supplier)

i CEM Smart device (SD)

Loop[L,N(%1)] J

1
- |

=+ | + .

! H

| | Datoronina sricac ! 5

J‘_I ' 1

) i

Price information( prices for each time)
L)

Price information(¢2) _

| Power profile(3%2) Plan a power profile
- ___EQ‘_"{‘?[_F?TPﬁ_l?___ - cc,r'.su|-|'1p[ic,|"|)|r power OUtnUt {EOI"‘ISUI‘T’IPI]OH}" power output
’ ! /storageforeachtime) |  /storageforeach time(>Xp)
:L—_lAggregate power profiles from each CEM i
Final pricesinformation i
' L] !
l ‘ Final price information __
i I Plan consumptionand
: SGCP i 1 loperate equipment
(¥¢1)Loop is carried out until a difference between & rarget demand and an aggregate plan
becomes less than a reference value or up{e a specified number of times.
(#22)In the case of planning power profile at CENJ, it isnt necessary to inform SD. IEC
Figure A.21 —"Sequence diagram
A.3.12.3 Technical details
Actors
C)\ Actors
Grouping @ : Group Description
Actor Name Ac r&J Actor Description Further informdtion
see|Actor see Actor List specific to this|use
List see case
“J/Actor
(-Y' List
Custdmeér Internal The CEM is a logical function optimising energy
Enerdy consumption and or production based on signals received
Manager from the grid, consumer’s settings and contracts, and
(CEM) devices minimum performance standards. The Customer

Energy Manager collects messages sent to and received
from connected devices; especially the in-home/building
sector has to be mentioned. It can handle general or
dedicated load and generation management commands
and then forwards these to the connected devices. It
provides vice versa information towards the “grid /
market”. Note that multiple loads/generation resources
can be combined in the CEM to be mutually controlled.

When the CEM is integrated with communication
functionalities it is called a Customer Energy
Management System or CEMS.
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Actors
Grouping Group Description
Actor Name Actor Actor Description Further information
see Actor Type see Actor List specific to this use
List see case
Actor
List
Smart device External | A smart device may be an appliance, generator or storage
device (Local storage devices include direct and
Smart functional electricity storages such as electrochemical
app!lance hnffnrine, heat LIRS, and-micra CHP such as fuel cells
(whitg goods) with heat buffers, air conditioning and cooling devices
with thermal inertia, etc...). The smart device can receive
data directly from the grid, through an interface with the
CEM and can react to commands and signals from the
grid in an intelligent way.
Actor|A via External | External actor (Smart Grid Market Role) is interacting with
SG CP the system functions and components in the
home/building through the energy management
communication channel. Examples of such market roles
are the Energy Provider, the Energy Services Providery
the aggregator, etc...

Triggering event, preconditions, assumptions

Use case conditions

Actor/System/ Triggering Pre-conditions Assumption
Infgrmation/ event
Contract
Actor|A A mutual agreement in advance
Consyimer (Informatiopscontent, fee settlement method)
Before price In advance, Actor A determines prices by taking
Actorla alertto a into eansideration supply and demand situation,
consumer from | plans of energy consumption, an asking price
a supplier ftom other suppliers and market.
In order to correctly bill demand/generation
flexibility, the smart meter and CEM need to be
time synchronized
Refergnces
References
No. References type Reference | Status Impact on Originator / LinK
use case Organisation

Example use cases SG-CG Sustainable

to WGSP2111

Processes WG

Example use cases
to WGSP2112

SG-CG Sustainable
Processes WG

Further information on the use case for classification / mapping

Classification information

Relation to other use cases

Distribution Management System

Level of depth

High Level use case
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Classification information

Prioritisation

High

Generic, regional or national relation

Generic (This use case is independent from the national or regional market design. It should be agreed on the
62746-2use case & requirement discussion.)

Viewpoint

Technical

Further keywords for classification

Coopgration, Demand response, Smart Grid

A.3.12.4

OverView of scenarios

Step by step analysis of use case

Scenario conditions

to a target profile.

consumers is established

smart devices

No Scenario Primary Triggering event Pre-condition Post-conditipn
name actor

1 Determine Actor A has a‘schedule Actor A stores the
initial prices instructing-t\before determined pricep.

sending price information
to the"CEM.
WGSP Price Actor A Price information Communication Price information is
2112 information is available in connection between all received by smart
Actor A. consumers is established devices

WGSP Information Smart A power profile Communication A power profile i

2111 regarding devise (consumption / connection between all received by Actof A
energy power output'/ actors is established
consumption storage far each )

/ generation time) is‘available The smart device has a

in tHe)CEM. schedule instructing it
when to send a power
profile to the CEM.
The CEM has a schedule
instructing it when to send
a power profile to the
external actor.

2 Aggregate CEM Power profiles are | Actor A receives a power Actor A stores the
power available in Actor profile from each CEM. reviewed prices.
profiles"and A.
revieWw prices

3 Loop*from An aggregated pfofile
No.1 to gets close to a tgrget
No.24 profile.

WGSP Final Price Actor A An aggregated Communication Final price information

2112 information profile gets close connection between all is received by CEM or

Steps — Scenarios

4 Difference with other use cases.
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Scenario

Scenario Name:

No.1 Price information

Step Event Name of Description Serv | Informa- | Informa- Information Require
No. Process of Process/ ice tion tion ments,
[Activity Activity Produ- | Receiver | Exchanged R-ID
cer (Actor)
(Actor)
1 CEM Actor A Actor A CEM Price
receives determines information
initial price prices by .
information. taking into (The price
consideration information
. . has prices far
SUppPTy ara . >
demand each time in a
situation, period in order
plans of to make a plan
energy of energy
consumption, consumption.)
an asking
price from
other
suppliers and
market.
Actor A sends
price
information to
CEM.
3 Smart CEM sends CEM Smart Price
device price devices information
receives information to
initial price smart
information. devices.
(In case of
planning at
CEM, itisn’t
necessary
to send to
smart
devices)
C)\ Scenario
Scepario Name: No. 2 Information regarding energy consumption / generation
Step Event \of Description Servi | Informa- | Informa- Information Require
No. rocess/ of Process/ ce tion tion ments,
§§Activity Activity Produ- | Receiver | Exchanged R-ID
Q_. cer (Actor)
‘O (Actor)
1 CEM"or'sSD CEM or SD CEM/
creates a creates a SD
power power profile
'JIUI‘;:U. by UO;II}J thU
received price
information.
2 CEM SD sends a SD CEM Power profile
receives a power profile
power to CEM. (The power
profile. profile has
consumption /
(In case of power output /
planning a storage for
power each time in a
profile at period.)
SD)
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Scenario

Scenario Name:

No. 2 Information regarding energy consumption / generation

and a power
profile several
times until an
aggregated
profile gets
closer to a
target profile
of Actor A.

Step Event Name of Description Servi | Informa- | Informa- Information Require
No. Process/ of Process/ ce tion tion ments,
Activity Activity Produ- | Receiver | Exchanged R-ID
cer (Actor)
(Actor)
3 Actor A CEM CEM Actor A Power profiles
receives aggregates a
power power profile
profiles. from each SD
and sends a
}JUVVSI plufiiv
of a
consumer.to
Actor A.
Scenario
Scepario Name: No. 3 Aggregate profiles and review prices
Step Event Name of Description Servi | Informa- | Informa- Information Refuire
No. Process/ of Process/ ce tion tion ments,
Activity Activity Produ- | Receiver | EXchanged R-ID
cer (Actor)
(Actor)
1 Actor A Actor A
aggregate aggregates a
s power power profile
profiles from each
and consumer.
rperi\gl:\évls Ac:,tor A fixgs
prices again
with reference
to a difference
between an
aggregated
profile and a
target profile
of Acter A.
Actor A
reviews prices.
Scenario
Scenario Name: No. 4 Loop5
Step Event Name of Description Servi | Informa- | Informa- Information Regquire
No. Process/ of Process/ ce tion tion meénts,
Activity Activity Produce | Receiver | EXxchanged R-ID
r (Actor) (Actor)
1 Actor A Actor A and Price
and CEM CEM information
exchange exchange )
information price Power profile
information

5  Difference with other use cases.
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Scenario
Scenario Name: No.5 Final price information
Step Event Name of Description Servi | Informa- | Informa- Information Require
No. Process/ of Process/ ce tion tion ments,
Activity Activity Produce | Receiver | Exchanged R-ID
r (Actor) (Actor)
1 CEM Actor A sends Actor A CEM Final price
receives price information
final price information to
information CEM.
2 Smart CEM sends CEM smart Final price
device price device information
TECEIVES frformatiom to
final price smart devices.
information
(In the
case of
planning a
power
profile at
CEM, it
isn’'t
necessary
to send to
smart
devices)
A.3.12.5 Information exchanged
Information exchanged
Namg¢ of information (ID) Description of information exchanged Requirements for information|data

Prices for each time in a period (e.g.
Hourly prices in a day)®

Price information (M1-1)

Powe[ profile (M1-2) Consumption /power output / storage for
each time in a period7
A.3.12.6 Requirements (optional)

Requirements (optional)

Cate¢gories for Category Description

Requirements

RequjrementiD Requirement Description

A.3.12.7 Common terms and definitions

Common terms and definitions

Term Definition

6 Difference with other Use Cases.

7 Difference with other Use Cases.
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A.3.12.8 Custom information (optional)
Custom information (optional)
Key Value Refers to Section
A.3.13 High level use case (JWG2001) Cascaded CEM
A.3.13.1 Description of the use case

Namel of use case

Use case identification

ID Area / Name of use case
Domain(s)/
Zone(s)
JWGZ001 Smart Grid/ “Building Energy Management (Model 2)”
Customer Energy saving, Demand-supply control for_individual buildings

Versign management

Version management

Version No. Date Changes Approval status
0.1 24/02/2014 lnitial Draft Draft
0.2 07/03/2014 Added Use Case ID | Draft

Scopeg and objectives of use case

Scope and objectives of use case

Scop

The\scope of this use case is the communication between Actor A and CEM. Th
CEM has the priority information as the triage information defined by the user who
manages the facilities.

In this case, SG CP is located between the Actor A and the CEM.

1%

Objegtive(s)

The objective of this use case is the Energy saving, Demand-supply control for
individual buildings.

For the demand reduction requested by the Supplier, the Service Provider (Actofr A)
saves energy, and adjusts the energy usage plan based on these, below.

uses of individual smart devices

physical positions of individual smart devices
degrees of importance allocated to individual distribution line

priorities allocated to individual equipment

“consumption/generation schedules “ and

“trends of consumption/consumption result”

Related business
case(s)

This use case is one of the generic use cases of the demand response services for
the buildings using in some utilities, BEMS(Building Energy Management System)
aggregators, domestic projects in Japan.

(This use case is independent from the national or regional market design. It should

be agreed on the 62746-2use case & requirement discussion.)
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Narrative of use case

Narrative of use case

Short description

In advance, the building EMS (CEM) sends the estimated amount of curtailment, the priorities of smart devices
and the area information of the building to the Actor A. So, the Actor A can perform the optimum suppression
control.

The Actor A calculates the consumption and generation of the electricity in individual buildings. Then Actor A
executes energy suppression control to perform load reduction effectively. The Actor A adjusts the energy usage
plan based on above energy suppression control.

Complete description
The Alctor A received information of the degrees of importance, priorities and consumption/generation schefiules
from CEM.

The Actor A calculates the consumption and generation of the electricity in individual buildings.

When| suppression power control is needed, the Actor A executes energy suppression controlio’perform load
reduction effectively. The Actor A adjusts the energy usage plan based on above energy suppression contrpl.

1) he user puts degrees of importance, priorities and consumption/generation schedulés into terminal pf the
M.

2) 'he CEM registers these to Actor A.

T
d
(

3) Tlhe Actor A creates power profile based on uses of individual smart devices, physical positions of indiyidual
simart devices, consumption/generation schedules and trends of consumption/consumption result.|Each
power profile includes an operation plan of smart devices and incentive:

And the Actor A displays power profile with incentive information to the ' CEM.

In cade of the emergency, the Actor A creates power profile for the triage control based on “degrees of
imporfance” and “priorities” on the above process.

4) Tlhe user selects the power profile based on the operatian’plan of smart devices and the incentive.
5) (The Actor A sends the request of reduce consumption‘to the CEM based on the power profile.

6) Then the CEM adjusts the power profile based on‘suppression the request of reduce consumption.

General remarks

General remarks

A.3.13.2 Diagram-of use case

Figurg A.22 shows a diagram of use case.
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Diagram(s) of use case

Actor A CEM User Smart device
ildi Facility M i
(Energy supplier, SPEM) | (Building EMS) (Facility : anager) (Eq u'plment)
: | . Priority information ; E
1 Priorityinformatiore Estimatedpowerprofile ] i
E&fﬁ;{’;ﬁem Estimated power plofile T i
plans ; E
Power profile (with incentive inform ation) X :
T Emergency owerprof_ilegforthe friage control , i
1 (based on "degrees of importance” and “priorities” | ] ] i ]
M WIUIHILBH[I\I’BIHIUI”IdlIU[m —'—|:|||c:|gc:||Lypuw5|_p|u|||c!'5 IWTTTEUTaye ]
When feduce control {pased on“degrees of ! !
consurpiptionis - importance” and “priorities”) i
neede [ !
. Selected emergency power profile E
Selected emergerjcy power profile '
Request ofreduce;consum ption ja Adﬂ'usts the usage plan based on the : i
' selected emergency power profile ! !
T | Control ) ]
E . Energy suppression performapce rieport
Ijl( Energy suppressiqn perform ance report R 4
. : . s s
! SGCP : H 0
IEC
Figure A.22 — Sequence diagram
A.3.13.3 Technical details
Actors
~
&Actors
Grouping A‘\w Group Description
Ac1:r Name Actor Type . :)t Actor Description Further information
see Actor List see Actor LiC)\\ see Actor List specific to this|use
) case
Actor|A External A company that delivers electricity to end use
customers. the Energy Provider, the Energy
Services Provider, the aggregator, etc...
Custgmer lnternal The CEM is a logical function optimizing
Enerdy Manager energy consumption and or production based
(CEM on signals received from the grid, consumer’s
settings and contracts, and devices minimum
performance standards. The Customer Energy
Manager collects messages sent to and
received from connected devices; especially
the in-home/building sector has to be
mentioned. It can handle general or dedicated
load and generation management commands
and then forwards these to the connected
devices. It provides vice versa information
towards the “grid / market”. Note that multiple
loads/generation resources can be combined
in the CEM to be mutually controlled.
User Internal Person responsible for the maintenance and
operation of the facility. In the Residential
Role Person market, this is the home owner, landlord, or
building superintendent.
(Facility Manager)
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Actors
Grouping Group Description
Actor Name Actor Type Actor Description Further information
see Actor List see Actor List see Actor List specific to this use
case
Smart device External A smart device may be an appliance,
generator or storage device (Local storage
devices include direct and functional
electricity storages such as electrochemical
batteries, heat pumps and micro CHP such as
fuel cells with heat buffers _air Pnndifinning
and cooling devices with thermal inertia,
etc...). The smart device can receive data
directly from the grid, though an interface with
the CEM and can react to commands and
signals from the grid in an intelligent way.
Since the smart device is outside the scope of
the SG-CG, it must be seen as an external
actor
Triggering event, preconditions, assumptions
Use Case conditions
Actor/System/Information/ Triggering event Pre-conditions Assumption
contract
Actor|a Request rgduce When reduce consumptior] is
consumption needed
Refergnces
References
No. References type Reference Status Impact on use Originator / Link
case Organisation
1 Example use WGSP2120:
cases to the Direct load /
reduce control in generation
Model 2 management
Further infarmation on the use case for classification / mapping
Classification information

Relation to other use cases

Japanese use case Model 3

Level of depth

High level use case

Prioritisation

High

Generic, regional or national relation

Generic (This use case is independent from the national or regional market design. It should be agreed on the
62746-2use case & Requirement discussion.)

Viewpoint

Technical
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Classification information

Further keywords for classification

Demand side management, direct load control, Smart Grid, Building Energy Management

A.3.13.4

Overview of scenarios

Step by step analysis of use case

Scenario conditions

No. |__Scenario name Primary actor Triggering event Pre-condition Post-condition
1 “Building Energy Actor A Request of reduce | Communication The powerprofile
Management (Mo consumption connection between all | is negotiatef
del 2) "Energy actors is established between Actor A
saving, Demand- : and-CEM.
9, The user configured
supply control for the CEM and/or the The smart
|nc1_|v[dua| participating smart devices are
buildings devices. The user._set controlled bl the
the priorities of smart CEM based|on
devices to thelCEM. the negotiated
. power profile.
Information on total
consumption or
consumption per device
is notified to the CEM
Steps|— Scenarios
Scenario
Scepario name: “Building Energy Management (Model 2) ”
Energy saving; Demand-supply control for individual buildings
Step Event Name of | Description Servi- Informa- Informa- Information | Refuire
No. process | of process/ ce tion tion -ments,
lactivity activity producer receiver exchanged R-ID
(Actor) (Actor)
1 Set degrees The User Field/ User CEM degrees of
of sets the Building importance,
importance, degrees of priorities for
priorities to importance, individual
the CEM priorities to smart
the CEM. devices
2 Set The User Field/ User CEM estimated
estimated sets the Building power
poOWET: estimated profile
profile to power profile
the CEM to the CEM.
3 Set degrees The CEM Field/ CEM Actor A degrees of
of sets the Building importance,
importance, degrees of priorities for
priorities to importance, individual
the Actor A priorities to smart
the Actor A. devices
4 Set The CEM Field/ CEM Actor A estimated
estimated sets the Building power
power estimated profile
profile to power profile
the Actor A to the Actor
A.
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Scenario

Scenario name:

“Building Energy Management (Model 2) ”

Energy saving, Demand-supply control for individual buildings

Step Event Name of | Description Servi- Informa- Informa- Information | Require
No. process | of process/ ce tion tion -ments,
Jactivity activity producer receiver exchanged R-ID
(Actor) (Actor)

5 Create Actor A Field - -- -
power creates
profile power profile

in
consideratio
n of degrees
of
importance,
priorities
and
estimated
power
profile.

6 Send power Actor A Field/ Actor A CEM power
profile to sends power | Building profile with a
the CEM profile with a incentive

incentive information
information.

7 Detect the Actor A Field - -~ -
need for detects the
reduce need for
consump- reduce
tion consumption

8 Notify the Actor A Field/ Actor A CEM Emergency
emergency sends the Buildifng power
power Emergency profiles for
profiles power the triage

profiles for control

the triage based on
control “degrees of
based on importance”
“degrees of and
importance” “priorities”
and

“priorities” to

the CEM.

9 Notify the CEM sends Building | CEM User Emergency
emergency the power
power emergency profiles for
profiles power the triage

profiles for control

the triage based on
control “degrees of
based on importance”
“degrees of and
importance” “priorities”
and

“priorities” to

User.

10 Selects the User sends Building | User CEM Selected
emergency the selected emergency
power emergency power
profiles power profile profile

to the CEM.

11 Selects the CEM sends Field/ CEM Actor A Selected
emergency the selected Building emergency
power emergency power
profiles power profile profile

to the Actor
A.
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Scenario
Scenario name: “Building Energy Management (Model 2) ”
Energy saving, Demand-supply control for individual buildings

Step Event Name of | Description Servi- Informa- Informa- Information | Require

No. process | of process/ ce tion tion -ments,
Jactivity activity producer receiver exchanged R-ID
(Actor) (Actor)

12 Request of Actor A Field/ Actor A CEM Request of
reduce sends the Building reduce
consump- request of consumption
tion reduce

consumption
to the CEM.

13 Load CEM Building | CEM Smart Smart
control controls to devices device

the control
equipment. signadl

14 Report Smart Building | Smart CEM Energy

devices devices suppression
reports performance
suppression report
performance

15 Report CEM reports | Field/ CEM Actor-A Energy

suppression Building suppression
performance performance
report
A.3.13.5 Information exchanged
N
Informat@ exchanged
Namp of information Description of infoﬁtion exchanged Requirements for information|data
(D) AN
Priorify information Priority informatién) (degrees of importance,
priorities) of the each smart devices(loads) in

(M2-1f) the customer building for triage control.

Estimpted Power Individual smart device consumption/

Profilg¢ (M2-2) L . .

Generation information estimated by the
user.

Powef Profile (M2-3) Power profile includes incentive and re-
created plans of consumption schedules,
generation schedules of the customer’s
building.

Requegst of réduce Emergency Notification includes the request

consymptien’) (M2-4) information to reduce the power consumption
in the customer building.

Emergency Power
Profile for the triage
control (M2-5)

Adjusted Power Profile for the triage control
includes the re-calculated power
consumption/control plan based on the triage
control with incentive information

(M2-6

Selected Power Profile

)

Response to the Emergency Power Profile
for the triage control, including the power
profile selected by user.

consu

Request of reduce

mption (M2-7)

Request of reduce consumption is the
suppression signal which is the request
information to start suppression control of
smart devices in the building based on the
Selected Power Profile.

Control (M2-8)

This signal is the control signal for the smart
devices in the building.
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Information exchanged

performance report

(M2-9)

Name of information Description of information exchanged Requirements for information data
(ID)
Energy suppression Report of energy suppression performance.

A.3.13.6 Requirements (optional)

Requirements (optional)

Cat g\uiea for
requirements

€ategory Descriptiom————————————————

Requirement ID

Requirement Description

A.3.13.7 Common terms and definitions

Common terms and definitions

Term

Definition

Custom information (optional)

Custom information  (optional)

Key

Value

Refers to Segtion

A.3.14 High level use case (JWG2002) District Energy Management

A.3.14.1 Description of the' use case

Namel of use case

Use case identification

ID Area /
Domain(s)/
Zone(s)

Name of use case

JWGZ002 Smart Grid/

“Energy Management of Groups of Building in the District (Model 3) ”

Customer

Energy saving, Demand-supply control for group of buildings

Version management

Version management
Version No. Date Changes Approval status
0.1 21/02/ Initial Draft Draft
2014
0.2 07/03/ Added Use Case ID Draft
2014
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Scope and objectives of use case

Scope and objectives of use case

Scope

The scope of this use case is the communication between the District Service
Provider EMS (D-SPEM) and the Groups of Building EMS (G-CEM). The Groups of
Building EMS (G-CEM) has the group information (e.g. town block) in the district with
gather energy information of each buildings defined by the facility manager.

In this case, SG CP is located between the District Service Provider EMS (D-SPEM)
and the Groups of Building EMS (G-CEM).

I Energy Supplier I

P A
District Service District Service Provider EMS (D-SREM)
Provider EMS

Buildings Groups of Building EMSWG-CEM)
| EMS I

Building EMS

Town Block
(Group)

Groupsof Buildings Energy Management IEC

EMS: Energy Management System

Objedgtive(s)

The objective of this use case is the Energy saving, Demand-supply control for
groups of buildings.

For the demand reduction request by the Energy Supplier, the District Service
Provider EMS (D-SPEM) saves energy, and adjusts “demands of the district” baged
on these, below.

— Uses of individualequipment

District Service Provider EMS (D-SPEM) creates “proposal for
adjustmentiplans” based on the priority, the power usage plan and the
consumption of buildings and equipment.

—  “consumption/generation schedules “and "trends of consumption/consumption
result”

— W Calculates the demand curtailment ability of the district.
Enhergy usage optimization — such as demand suppression, energy saving, emisgion
reduction, renewable energy usage promotion — can be achieved by energy
management of group of buildings (town block).

So user benefits are obtained as follows:

—  Scalability: The amount of adjustable energy consumption can be

Increases because of a total amount of energy consumption increases.
— Diversity: Mutually complementary energy operation is attained by many

Kinds of distributed energy resources and loads. It is easy to take energy

balance.

Related business
case(s)

This use case is one of the generic Use Cases of the demand response services for
the buildings using in some utilities, BEMS(Building Energy Management System)
aggregators, domestic projects in Japan.

(This use case is independent from the national or regional market design. It should
be agreed on the 62746-2use case & requirement discussion.)
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Narrative of use case

2015

Narrative of use case

Short

description

above

energy suppression control.

The energy supplier calculates the consumption and generation of the electricity in a district with gathering each
building energy information. Then energy supplier executes energy suppression control to perform load
reduction effectively. The district service provider EMS (D-SPEM) adjusts the energy usage plan based on

Comp

lete description

The di

strict service provider (D-SEPM) receives priority and power usage plan of the building, then creates

cons
contrd
plan i

1) T

G-CEM aggregates these information and add building information (e.g. apartment house, commegrcial buil

TP IO amd-generation of the efectriTity T a aistrict— T e energy SuppHer EXECUteS eNMergy SUppresst

ased on above energy suppression control.
he facility manager inputs the priority and the power usage plan of the building into the Building EMS

power usage plan and equipment operation plan for group of the building. The energy supplier calculates the
bn

| to perform load reduction effectively. The district service provider (D-SPEM) adjusts the energy, Gsape

ding,

publiq facilities, factory, ..).

Then,|the G-CEM registers these to the D-SPEM and Energy Supplier.

2) The D-SPEM creates the “power usage plan” and the “equipment operation_plan” for the Town Blgck (a
droup of buildings based on a contract). G-CEM decomposes these information=for each building and then
registers these to his Building EMS.

3) When a suppression control of power is needed, the supplier calculates-the demand curtailment abifity of
the district. Then the Supplier creates a new power usage plan of thé.district. Next, the supplier sendp it to
the D-SPEM.

After fhe D-SPEM receives it, he creates “proposal for adjustment pldns” based on the priority, the power ugpage

plan gnd the consumption of buildings and equipment. Each of these proposals includes an “equipment

operation plan” and an incentive. Then the D-SPEM sends these/proposals to G-CEM. Then G-CEM
decomposes them for each building and sends them to Building EMS.

4) Tlhe Facility manager checks these proposals at the Bujlding EMS terminal in the Customer’s building.[Then
the Facility manager selects one of these proposalsdased on the “equipment operation plan” and inceptive.

The Building EMS sends the selected proposal to GxCEM. G-CEM aggregates these proposals and sends tp D-

SPEM.

5) After the D-SPEM receives the proposal selected by the Customer, the D-SPEM sends signals accordjng to
the proposal.

6) The Building EMS adjusts the powef.usage plan based on signals received, and control equipments.

7) The Equipment reports energy“suppression performance to Building EMS, G-CEM, D-SPEM and Elnergy
Hupplier.

General remarks
General remarks
A.3.14&2—Diragramofuse—case

Figure A.23 shows a diagram of use case.
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Diagram(s) of use case

User
(Facility manager)

CEM
(G-CEM, Building EMS)

Actor-A

Smart Device
(equipment)

(Energy supplier, D-SPEM)

i Priority and
Power usage plan of the building

T
Aggregated prioril!t information -Input

Aggregated F'owei usage plan

Aggregated Building information
|

-create & register *
Power usage plar] for the Group of Buildin

;

When
suppression T
Power contral ! I '
Is needed ! . H
s [ H
-Calcjate & Create : i
Denfand curtailment ability of - greate &send | s
the fommunity roposals for adjugtment plan
Powfer usage plan of the I Proposals for each building -Check and seldct
comjnunity = based on eq@pment
! Aggregated se\eclefj proposal — Selected proposal :lnpcirl?tt‘l\?g plan amd
- Create & send T . |
Suppression signls for Groups of Building [] - Adjusts Power usage plan ’
- Equipment operation schedule I
— 1 :
. Aggregated repori Energy surpression perfornfangefeport
= -Send \
: [ : :
— SGCP _ i ——
IEC
Figure A.23 — Sequence diagram
A.3.14.3 Technical details
Actorg
~
&Actors
R\
Grouping A\ Group description
Actof name Actor type . c} Actor description Further
See|Actor see Actor list C)\\ see Actor list information
list | specific to this
A use cas¢
Actor|A External External actor (Smart Grid Market Role) interacting with
the system functions and components in the
home/building or home/building automation network
through the energy management communication
channel.. Examples of such market roles are the
Energy Provider, the Energy Services Provider, the
aggregator, etc...
In addition in this use case Actor A consists of Energy
Supplier and District Service Provider EMS (D-SPEM).

Energy Supplier is a company that delivers electricity to
end use customers.

D-SPEM manages energy saving and demand-supply
for the Groups of Buildings (e.g. town block) in the
district.



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

- 158 —

IEC TR 62746-

Actors

Grouping

Group description

Actor name
See Actor
list

Actor type
see Actor list

Actor description
see Actor list

Further
information
specific to this
use case

CEM

Internal

The CEM is a logical function optimising energy
consumption and or production based on signals
received from the grid, consumer’s settings and
contracts, and devices minimum performance

standards. The Customer l:nnrg\/ I\/Ian:cnr collects

messages sent to and received from connected
devices; especially the in-home/building sector has to
be mentioned. It can handle general or dedicated load
and generation management commands and then
forwards these to the connected devices. It provides
vice versa information towards the “grid / market”. Note
that multiple loads/generation resources can be
combined in the CEM to be mutually controlled.

When the CEM is integrated with communication
functionalities it is called a Customer Energy
Management System or CEMS.

In addition in this use case CEM consists’of*Group of
Buildings EMS (G-CEM) and Building EMS*

G-CEM manages energy saving and demand-supply for
the Group of Buildings.

Building EMS is a system uséd t6 monitor and control
the energy consuming devices'in a building.

User

Internal
Role Person

Facility manager responsible for the maintenance and
operation of the facility. In the Residential market, this
is the home ownerylandlord, or building superintendent.

Smar{ device

External

A smart devicesmay be an load, generator or storage
device/equipment (Local storage devices include direct
and functional electricity storages such as
electrochemical batteries, heat pumps and micro CHP
such as fuel cells with heat buffers, air conditioning and
coeling devices with thermal inertia, etc.). The smart
device can receive data directly from the grid, though
an interface with the CEM and can react to commands
and signals from the grid in an intelligent way.

Since the smart device is outside the scope of the SG-
CG, it must be seen as an external actor.

Triggering event, preconditions, assumptions

Use case conditions

m:lcfnmllnfnrmnhnnl

Triagaering-event Pre-conditions
I £

Assumbption
™

contract

Actor A (Energy Supplier)

Request of
Suppression
power control

References

References

No.

References Type

Reference

Status Impact on use

case

Originator /
Organisation

Link

2:2015 © IEC 2015
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Classification information

Relation to other use cases

Japanese use case Model 2, Model 4

Level

of depth

High level use case

Prioritisation

High

Genefic, regional or national refation

Genefic (This use case is independent from the national or regional market design. It should be agreed“of fhe
62748-2use case & requirement discussion.)

Viewpoint

Techrjical

Furthler keywords for classification

Dema

nd side management, Smart Grid, Building Energy Management. District

A.3.1

OverVliew of scenarios

1.4 Step by step analysis of use case

Scenario conditions

No.

Scenario name

Primary actor

Triggering event

Pre-condition

Posft-
condit|on

“Group of
Buildings in the
District (Model
3) "

Energy saving,
Demand- supply
adjustment for the
district

Actor A (Energy
Supplier)

Request of Suppression
power control

Steps

— Scenarios
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G-CEM decompose
these information for
each building and
then registers these
to his Building EMS.
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Scenario
Scenario Energy saving, Demand-supply adjustment for the district
name:

Step Event | Name of Description of Servi Informa- Information | Informa- | Require-

No. process process/ activity ce tion receiver tion ments,
/ producer (Actor) exchan- R-ID
activity (Actor) ged

1 Facility manager User CEM Aggregat
inputs the priority . . ed
and the power (Facility (Building Priority
usage plan of the Manager) EMS) informati
building into the on (M3-
BuitdimgEMS: )

CEM Actor A
(Building (District
G-CEM aggregates EMS Service Aggregat
these information ' Provider ed
and add building Group of EMS (D- Power
information (e.g. Buildings SPEM) usage
apartment house, EMS (G- ’ plan of
commercial building, CEM)) Energy the
public facility, Supplier) building
factory, ..). (M3-2)
Then, the G-CEM
registers these to
the D-SPEM and Aggfegat
E Supplier. e
nergy Supplier Building
informati
on
(M3-3)

2 The D-SPEM Actor A CEM Power
creates the “power o usage
usage plan” and the (District (Group of plan for
“equipment Service Buildings the Group
operation plan” for Provider EMS (G- of
the Town Block (4 EMS (D- | CEM), Buildings
group of buildings SPEM)) Building (M3-4)
based on a EMS (CEM))
contract),
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Scenario
Scenario Energy saving, Demand-supply adjustment for the district
name:

Step Event | Name of Description of Servi Informa- Information | Informa- | Require-

No. process process/ activity ce tion receiver tion ments,
/ producer (Actor) exchan- R-ID
activity (Actor) ged

3 When The energy supplier Actor A CEM Proposals

a sup- calculates the for
pres- demand curtailment (Energy (Group of adjustme
sion ability of the district. Supplier, Buildings nt plan
cont- Then the energy District E'\F/II\SM(G' (M3-7)
IUi uf auppiicl uvalva d SerV|Ce
power new power usage Provider Building
is plan of the district. EMS (D- EMS)
needed Next, the energy SPEM))

supplier sends it to

the D-SPEM

Provider. User

(Facility
manager)

After the D-SPEM

receives it, he

creates “proposal

for adjustment

plans”.. Then the D-

SPEM sends these

proposals to G-

CEM.

Then G-CEM

decomposes them

for each building

and sends them to

Building EMS and

Facility manager.

4 The Facility User CEM Aggrega-
manager checks . . ted
thesegproposals at (Facility (Building Selected
the Building EMS manager) | EMS, proposal
terminakin the , Group of (M3-8)
Customer’s building. Buildings
Then the Facility EMS (G-
manager selects CEM))
one of these
proposals based on
the “equipment
operation plan” and Actor A
incentive. (District
The Building EMS Service
sends the selected E;\%'?Sr
proposal to G-CEM. SPEM))

G-CEM aggregates
these proposals and
sends to D-SPEM.

5 After the D-SPEM Actor A CEM Suppres
receives the o sion
proposal selected (District (Group of signal for
by the Customer, Service Buildings group of
the D-SPEM sends Provider EMS (G- building
suppression signals EMS (D- CEM), (M3-9)
for groups of SPEM)) Building
building according EMS)
to the proposal.
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Scenario
Scenario Energy saving, Demand-supply adjustment for the district
name:
Step Event | Name of Description of Servi Informa- Information | Informa- | Require-
No. process process/ activity ce tion receiver tion ments,
/ producer (Actor) exchan- R-ID
activity (Actor) ged
6 The Building EMS CEM Smart Equip-
adjusts the power . device ment
usage plan based (Building ) opera-
on suppression EMS) (Equipment) | 4jon
signals received. schedule
Then Building EMS N
sends Equipment
operation schedule
and/or control to the
equipment
7 The Equipment Smart CEM, Aggregat
reports the energy device . ed report
suppression . (Building (M3-11)
performance $rl1zeqr:]tl)p- EMS,
Group. of
Buildings
EMS/ (G-
CEM)
Actor A
(District
Service
Provider
EMS (D-
SPEM),
Energy
Supplier).
A.3.14.5 Information exchanged
Information exchanged
Name of information Description of Information exchanged Requirements for
(ID) information data
Aggrggated Priority Aggregated Priority information for the group of
infornjation (M3-1) building.
Priority information is a power supply priority level for
each equipment in a building (e.g. lighting, office
equipment, air conditioner, .. ). Priority level may be

" ; o L ik TS D A o
CatCgoTTZea—SuciT aS o trear, curtatmaoTe, ana SO~ ot

Aggregated Power
usage plan of the
building (M3-2)

Time series of power consumption plan in the future
(e.g. day ahead, week ahead, .. ) for the group of
building by aggregating each building declaration.

Aggregated Building
information (M3-3)

Aggregated Building information for the group of
building.

Building information includes building category and
characteristic such as apartment house, store, public
facilities, and so on.

Power usage plan for the | Time series of power consumption plan in the future
Group of Buildings (M3- (e.g. day ahead, week ahead, .. ) for the group of

4) building given by Actor A (District service provider EMS
(D-SPEM)). Power usage plan includes equipment
operation schedule (e.g. on/off, set-point, .. )
correspondence with each power consumption plan.
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Information exchanged

Name of information
(D)

Description of Information exchanged

Requirements for
information data

Demand curtailment
ability of the District (M3-
5)

Power consumption curtailment margin for the district.

[Not Applicable, Information
within Actor A at Step No.3]

Power usage plan of the
district (M3-6)

Time series of power consumption plan in the future
(e.g. day ahead, a week ahead, .. ) for the district.

[Not Applicable, Information
within Actor A at Step No.3]

Proposals for adjustment
plan (M3-7)

Proposals for adjustment plan are created based on priority,
power usage plan and consumption of buildings and
equipments. These proposals include equipment operation

nlan and incentive
T

Aggrggated Selected
propogal (M3-8)

Aggregated selected proposal for group of building.

Selected proposal is facility manager’s selection of
proposals for each building offered by CEM.

Suppiession signals
for Groups of Building
(M3-9)

Power consumption requirement to the group of building
given by Actor A (District service provider EMS (D-
SPEM)).

Equipment operation
schedule (M3-10)

Equipment operation schedule for each equipment in a
building according with Actor A’s Suppression signals
for group of building.

Aggrdgated report
(M3-11)

Aggregated energy suppression performance repért of
group of building.

A.3.14.6

Requirements (optional)

Requirements.(optional)

Categories for
requirements

Category Description

Requjrement ID

Requirement Description

A.3.14.7 Common terms and definitions
Common terms and definitions
Term Definition
A.3.14.8{, Custom information (optional)
Custom information (optional)
Key Value Refers to Section
A.3.15 High level use case (JWG2010) Information exchange on distributed power

systems with RES

A.3.15.1

Name of use case

Description of the use case
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Use case identification

ID Area / Domain(s)/ Name of use case
Zone(s)
JWG2010 DER, Customer Premises | Information exchange on distributed power systems with RES

Version management

Version management

Version Date Changes Approval status
No.

0.1 18/02/2014 Initial Draft Draft

0.2 07/03/2014 Added Use Case ID Draft

0.3 16/12/2014 Modified the Draft

objective and the
name of the use
case that it does not
overlap with
JWG2041

Scopeg and objectives of use case

Scope and objectives o;\@&ase

Scop

W

The scope of this use case is the.communication among the District Service Projvider
Energy Management System(D-SREM), the’Community Energy Supplier owning
Renewable sources(CES) / Community Energy saving service Provider (CEP)”

Energy Management System'(C-EMS) and the Building Energy Management System.

In this case, SG CP is lpcated among the D-SPEM, the C-EMS and the Building
Energy Management System.

Energy Supplier

District Service

D-SPEM

Provider EMS
- |

Jae:

C-EMS

—
4 CES/CEP
EMS
L
Building Building

Building-EMS

C
4/0

IEC

EMS: Energy Management System

The objective of this use case is the information exchange between building owners

Objective(s
! (s) an energy suppliers on registering for flexibility.

Related business This use case is one of the generic use cases of the demand response services for
case(s) the buildings using in some utilities, BEMS (Building Energy Management System)
aggregators, domestic projects in Japan.

(This use case is independent from the national or regional market design. It should
be agreed on the 62746-2use case & requirement discussion.)



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

IEC TR 62746-2:2015 © IEC 2015 - 165 -

Narrative of use case

Narrative of use case

Short description

The District Service Provider EMS (D-SPEM) calculates the ratio of energy contribution to the district by
Customers owning Renewable sources of Power (REs). Then the District Service Provider EMS (D-SPEM) gives
Customers owning REs an incentive based on their individual energy contribution to the district.

Complete description

1)

The CEM (Building EMS, C-EMS) registers “the building id and estimated energy profile with respect to
each power classification8 of smart devices” to the Actor A(Energy supplier&D-SPEM).

2) The Actor A (Energy supplier&D-SPEM) estimates the power produced by REs and the consumption of
Gustomers.
3) Tlhe Actor A (Energy supplier&D-SPEM) creates the plan for the distribution to Customers.
4) Tlhe Actor A (Energy supplier&D-SPEM) sends the plan for the distribution.
5) The CEM (Building EMS, C-EMS) receives confirmation from his terminal, and sends control signals fo the
YmartDevice.
6) The smart device sends results to the CEM(Building EMS, C-EMS).
7) The CEM (Building EMS, C-EMS] sends amount of the power produced by _REs to the Actor A (Energy
sjupplier&D-SPEM).
8) The Actor A (Energy supplier&D-SPEM) calculate incentive.
9) Tlhe Actor A (Energy supplier&D-SPEM) sends incentive information totthe CEM (Building EMS, C-EMB).
10) Tlhe CEM (Building EMS, C-EMS) receives confirmation from his tefminal.
Genetal remarks
General remarks
A.3.15.2 Diagram of use case
Figure A.24 shows a diagram of use case.
8 je.

RE, non-RE, Load.
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Diagram(s) of use case

Bui‘Iding

Actor A I CEM SmartDevice
(Energy supplier&D-SPEM) I (Building EMS) (REs, non-REs, Load)

i -building id, power classifi:ation-estimelfld power profile

[ J< t

-estimate the power ;irodu:ed using RES and the consumption of Customers
-create the plan for the distribution to Gustomers

h | ]
L:_|—‘ _plan for the distribution i
|

-confirmation

I -control signals

-results

|
-amount of the power produced using @Es

-calculate incentive I

|
-incentive infromation
I

-In caseof CES/ICER, CEM
consists of C-EMS
-And Smart Device ponsists
of REs, non-REs)

{1 -confirmation

SGCP

| — e
| J
I
CESICEP
IEC
CES : Cpmmunity Energy Supplier owning REs (e.g. Biomass Business), CEP : Community Energy saving service Provider
D-SPEN!: District Service Provider EMS, C-EMS: CES/CEP EMS
Power classification : i.e. RE, non-RE, Load, RE : Renewable source of Energy (e:g. Solar Photovoltaic)
Figure A.24+ Sequence diagram
A.3.15.3 Technical details
Actors
\ . Actors
Grouping ('F Group description
Actor name or type Actor description Further
see Actor list Actor list see Actor list information

specific to thig use

fé( case

Actor|A External External actor (Smart Grid Market Role) interacting
with the system functions and components in the
home/building or home/building automation network
through the energy management communication
channel. Examples of such market roles are the
Energy Provider, the Energy Services Provider, the
aggregator, etc.

In addition in this use case, Actor A consists of
Energy Supplier and District Service Provider EMS
(D-SPEM).

Energy Supplier is a company that delivers electricity
to end use customers.

D-SPEM manages energy saving and demand-
supply for Self-sustaining District/Disaster Recovery.
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Actors

Grouping

Group description

Actor name
see Actor list

Actor type
see Actor list

Actor description
see Actor list

Further
information
specific to this use
case

CEM Internal

The CEM is a logical function optimizing energy
consumption and or production based on signals
received from the grid, consumer’s settings and
contracts, and devices minimum performance
standards. The Customer Energy Manager collects

messages sent 1o and received irom connected
devices; especially the in-home/building sector has
to be mentioned. It can handle general or dedicated
load and generation management commands and
then forwards these to the connected devices. It
provides vice versa information towards the “grid /
market”. Note that multiple loads/generation
resources can be combined in the CEM to be
mutually controlled.

When the CEM is integrated with communicatign
functionalities it is called a Customer Energy
Management System or CEMS.

In addition in this use case, CEM consijsts’of
CES/CEP EMS(C-CEM) and Building EMS.

C-CEM manages “adjustment of’'energy production &
consumption in normal conditions” and “Energy
accommodation in disaster{conditions.”

Building EMS is a systemi\Uised to monitor and
control smart devices.

Smar{ device External

A smart device m@y\be an appliance, generator or
storage device (Local storage devices include direct
and functionakelectricity storages such as
electrochemical batteries, heat pumps and micro
CHP suchas fuel cells with heat buffers, air
conditioning and cooling devices with thermal inertia,
etc.l.). The smart device can receive data directly
from*the grid, though an interface with the CEM and
can react to commands and signals from the grid in
an intelligent way.

Since the smart device is outside the scope of the
SG-CG, it must be seen as an external actor

In addition in this use case, smart device consists of
“REs, non-REs and load.”

TriggTring event, preconditions, assumptions
1

Use case conditions

Actor/System/Information/
Contract

Triggering event Pre-conditions

Assumption

CEM

Registration of information
regarding the building and the
Community Energy Supplier
owning REs/Community Energy
saving service Provider
(CES/CEP)
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References

References

No. | References Type Reference Status Impact on use Originator / Link
case Organisation

Further information on the use case for classification / mapping

Classification information

Relatjon to other use cases

Japarjese use case Model2, Model3

Level| of depth

High llevel use case

Prioritisation

High

Genefic, regional or national relation

Genefic (This use case is independent from the national or regional market{design. It should be agreed on fhe
62748-2use case & requirement discussion.)

Viewpoint

Technjical

Furthler keywords for classification

Smar{ Grid, Self-sustaining District, Disaster Recovery

A.3.15.4 Step by step analysis of use,case

OverView of scenarios

Scenario conditions

No. Scenario name Primary Triggering event Pre-condition Post-condjtion
actor
1 Acceleration of CEM registration of information
producing power,by regarding the building.
REs
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Steps — Scenarios
Scenario
Scenario No. 1 Acceleration of producing power by REs
Name:
Step | Event | Name of Description of Servi Informa- Information Informa- Require-
No. Process/ | Process/ Activity ce tion Receiver tion ments,
Activity Producer (Actor) R-ID
(Actor) Exchan-
ged
1 The CEM CEM(Buil- | Actor building id
(Building EMS, ding EMS, A(Energy
u-El'v‘lS, |cgiblv|b C=EMS) suppter&D-=
“the building id SPEM) estimated
and estimated energy
energy profile profile with
with respect to respect o
each power each
classification9 of poWEr
smart devices” to classificati
the Actor oh 10 of
A(Energy smart
supplier&D- devices
SPEM).
2 The Actor A Actor
(Energy A(Energy
supplier&D- supplier&D
SPEM) estimates -SPEM)
the power
produced by REs
and the
consumption of
Customers.
3 The Actor A The Actor
(Energy A(Energy
supplier&D- supplier&D
SPEM) creates -SPEM)
the plan for the
distribution to
Customers.
4 The Actor A The Actor CEM plan for the
(Energy A (Energy (Building distribution
supplier&D- supplier&D | EMS, C-
SPEM) sends the -SPEM) EMS)
plan for the
distribution.
5 The CEM CEM SmartDevic control
(Building EMS, (Building e signals
C-EMS) receives EMS, C-
confirmation from EMS)
his terminal, and
sends control
eignnle to-tha
SmartDevice.
6 The smart device SmartDevi- | CEM results
sends results to ce (Building
the CEM(Building EMS, C-
EMS, C-EMS). EMS)
9

i.e. RE, non-RE, Load.

10 j.e. RE, non-RE, Load.
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Scenario
Scenario No. 1 Acceleration of producing power by REs
Name:
Step | Event | Name of Description of Servi Informa- Information Informa- Require-
No. Process/ | Process/ Activity ce tion Receiver tion ments,
Activity Producer (Actor) R-ID
(Actor) Exchan-
ged

7 The CEM CEM Actor A amount of
(Building EMS, (Building (Energy the power
C-EMS] sends EMS, C- supplier&D- produced
amount of the EMS) SPEM) by REs
power produced
by REs to the
Actor A (Energy
supplier&D-

SPEM).

8 The Actor A - -
(Energy
supplier&D-

SPEM) calculate
incentive.

9 The Actor A Actor A CEM Incentive
(Energy (Energy (Building information
supplier&D- supplier&D | EMS;”C-

SPEM) sends -SPEM) EMS)
incentive

information to the

CEM (Building

EMS, C-EMS)

10 The CEM - -

(Building EMS,

C-EMS) receives

confirmation from

his terminal

A.3.15.5 Information exchanged
. C\)l‘ Information exchanged
AN
Name of information Desc@on of information exchanged Requirements for information|data
(ID) C

[

buildipg id (M4-1-1) The building id is information to identify

individual building.

estimated energy The estimated energy profile consists of

profilg¢ with respectito energy profile with respect to each power

each power classification of smart devices.

classification 11, of

smart|devicess (M4-1-

2)

plan forthe Fhre }J:all TS p:allll;lly fmformmatiomtodistribute

distribution (M4-1-3) electrical power to Customers.

control signals (M4- The control signals consists signals for

1-4)

control smart devices.

results(M4-1-5)

The results includes results of controlling
smart device.

amount of the power
produced by REs
(M4-1-6)

The amount of power is created by CEM as
results of controlling smart device that
produce power by REs.

Incentive information
(M4-1-7)

The information is calculated by Actor
A(Energy supplier&D-SPEM)

11 j.e. RE, non-RE, Load.
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A.3.15.6 Requirements (optional)

Requirements (optional)

Categories for Category description
requirements

Requirement ID Requirement description

A.3.15.7 Common terms and definitions

Common terms and definitions

Term Definition

A.3.15.8 Custom information (optional)

Custom Information (optional)

Key Value Refers to Seg¢tion

A.3.16 High level use case (JWG202x).RPeak Shift Contribution by Battery Aggregation
A.3.16.1 Description of the use case

Namel of use case

Use case identification

D Area / Domain(s)/ Zone(s) Name of use case
JWGZ02x Domains:\Distributed Energy Peak Shift Contribution by Battery Aggregation (PSCBA)
Resources (DER), Customer
Premises,
Zones: Station, Field

Versignimanagement

Version management
Version Date Changes Approval status
No.
0 09/08/ | Draft for Review (version 1)
2011
1 02/09/ | Reviewed and revised (version 2)
2011
3 01/10/ | Reviewed and revised 3
2011
4 04/10/ | Reviewed and revised 4
2011
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Version management
Version Date Changes Approval status
No.
5 05/10 Reviewed and revised 5
2011
6 06/10 Reviewed and revised 6
2011
0.80 12/02/ | Made IEC format version from the
2014 document in EPRI format
0.85 17/02 Revised with IEC UC Team
2017 discussiom at Jam,. 2012
0.90 21/02/ | Reviewed and revised Draft for WG
2014 comments
0.91 12/03 Minor modification towards JWG
2014 inclusion:
-  JWG Use Case IDs
— Domains/Zones selected

Scopeg and objectives of use case

Scope and Objectives of use c@

Scope Peak Shift Contribution by Battery Aggregation (PSCBA)

Objegtive(s) PSCBA realizes peak shift during peak hours by making a Virtual Battery from
Stationary Batteries and customer’s\Batteries. Under a contruct, customer side EMS
may participate the PSCBA service with surplus capacity of customer’s batteries.

Relatpd business PSCBA therefore helps tgimprove efficiency of electric power supply and powef

case(s) supply stabilization.

Narrative of use case

X C)v Narrative of use case
AN

Short description

.

This yse case describes interactions between the Grid Operator, Grid EMS, Battery SCADA, Stationary Batteries
and cpstomer side EMS daring Peak Shift Contribution by Battery Aggregation (PSCBA). Battery SCADA
contrgls many Stationany Batteries as a Virtual Battery. Customer side EMS may participate PSCBA service
under]the control of Customer side EMS.

Complete desc;@;h‘



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

IEC TR 62746-2:2015 © IEC 2015 -173 -

Narrative of use case

SCAD

Statio
condu

The in

1 Overview

A. A scenario that describes control functions for Peak Shift Contribution by Battery Aggregation is

introduced in this use case.

nary Batteries to control and customer’s batteries to communicate with so that a Grid Operator can
ct the plan.

teractions described in this scenario are as follows:

Many batteries are being deployed in the smart grid. These batteries are small scale and distributed. These
batteries can be aggregated and controlled as Virtual Energy Storage which can be used for peak shifting or
load leveling. The control technology comprises a Grid EMS, Grid Operator, and communications via Battery

“Peak Shift Contribution by Battery Aggregation” (PSCBA) is the function for peak shifting or load levelling by
the aggregated batteries. PSCBA supports a Grid Operator to make the plan for peak shifting. It encapsulates

PSCB
result]
peak
and ¢
its ba
Operg

Wher
custo

Wher
custo

2 N
21

PSCB
the G
and ¢

2.2

Funct]

® N o o A W N
O 0O 0o m < O

=

JWGH

Defal
defau
load i
defau
made

A calculates the total surplus potential of all batteries deployed in the grid and displays the calculateq
as virtual energy storage to the Grid Operator. The Grid Operator can use the PSCBA to check-whetl
5hifting plan can be realized or not. PSCBA calculates the total surplus potential of Stationary Batterig
istomer’s batteries and negotiates with a customer side EMS, such as HEMS or BEMS, about. Gtilizati
tery surplus power. Then, PSCBA evaluates the peak shifting plan and displays the resultt0 the Grid
tor.

b there is no customer side EMS and the customer’s battery is controlled directly ffom'PSCBA, the
ner’s battery assumes the roles of both battery control and EMS in this use caséy

e there is no customer side EMS and the customer’s battery is controlled directly from PSCBA, the
mer’s battery assumes the roles of both battery control and EMS in this use case.

hrrative Description

Overview of Functions

id Operator’s implementation of these plans by communicating with and controlling Stationary Batteri
istomers’ Stationary Batteries.

Functions of PSCBA
on of PSCBA comprises eight sub functions:
bfault Plans Setting for PSCBA
splaying Potential for Default Plans of PSCBA
aking Plan for PSCBA
ecution Notification of the Plan fef PSCBA
bntrol of the Stationary Battery
peration of the Customer’s*battery
bllecting Original Opgration Plan of Customer’s Battery
onitoring of PSCBA
021 - Default:Plans Settings for PSCBA

It plan is the typical pattern such as peak shift or reduction of power demand. A Grid Operator can se|
t plans_based on power system load characteristics. Default plans are represented by a pattern of sy
hcreaSed/decreased value (%) depending on the time as shown in Fig.1. A Grid Operator can add or

t plans’ For example, upon season change, a new default plan with regards to the specific season ca
ahdvho changes would be required until the next season.

A is the function that supports peak shifting or load levelling-plans for Grid Operators. PSCBA suppoits

era
s
on of

eS

It
tem
elete

h be

/ Default Plan exsample#1 Default Plan exsample#2 ™
Peak Shaving Lunch hours Load Leveling
Dascharging
Dscharging
] % _100% 50% 1 12 13 14 tme
1" 13 1B 17 me J : LT,‘I—BIO..‘
) \Mnﬂ _.o/.l I. B uwgnu - /.I

Fig.1 Default Plan
IEC
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Narrative of use case

JWG2022 - Displaying Potential for Default plans of PSCBA

PSCBA calculates the total surplus

potential of all batteries corresponding to each default plan by using

customer’s original operation plan of their batteries. It then represents the result as if there is a virtual energy
storage that has a virtual capacity nearly equal to the total surplus potential of all batteries. Upon a Grid
Operator request, PSCBA displays the calculated result that is represented by a pattern of system load

increased/decreased value (W) dep

ending on the time for each default plan as shown Fig.2.

/ The Default Plan #1\ /" The Total Surplus Potential for the

Default Plan #1 ‘
Discharging acaps

T UB0% 100% 75% \ Charging gluring night s:olﬂ|—|_‘
1 s i
]
L |_|_I—'—‘—' 13 14 15 16
13 14 15 16Time ! v Time

"\?j‘-"ﬂ"v 4 - _
( The Default Plan #2 The Total Surplus Potential for the

| 5 Default Plan #2

| | ischarging

| Discharging

| ) EESIENEN] 1298 120 10 Tee

LA 12 13 Time —‘.' | f
lﬂww during night

| Charging Z00MW 1800

\ 100% 80% / \ /
\E_ - N /

] 3 P ; TE0MW

Fig.2 Total Surplus Potential for Default Plan

IEC

PSCHA also calculates Schedule of Batteries for thesDefault Plan as shown Fig.3 and displays to Grid Operator

upon Request.

the Default Plan #1
Bl | a0
CRaing qurng the gt 1o 1
Iu_l_'_'_' 13 14 15 16 Tme
Chrargrg

) 'The Schedule of Batteries f;:;r the Default Plan #1

The Total Surglus Potential for

24 OV
i i V12 |
Discharging
I 4370 ] Legend __:me
[0 stationary Battery Y98 —vis)
Customer's side 1200w [ —ﬂ:
08 —
= Battery ot i
13
Y01 | X2
2 3 4 5 8 X1 X3
x2 | X3 et 13 14 15 Time
[ ¥10 | v14
21 o7y
[yos— vos
Charging =
Fig.3 Schedule of Batteries for the Default Plan

IEC
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Narrative of use case

JWG2023 - Plan for PSCBA

A Grid Operator can specify the plan for PSCBA, if necessary. The plan is represented by a pattern of system
load increased/decreased value (W) depending on the time as shown in Fig.4. PSCBA calculates the total
surplus potential of all batteries, and evaluates the plan whether the total surplus is greater than the plan.
Continuously, PSCBA selects customer’s batteries to make the schedule of batteries for the plan. At that time,
the customer’s batteries with the lower price are chosen. Then PSCBA displays the evaluation result as if there
is one Virtual Battery that has a virtual capacity nearly equal to the total surplus potential of all batteries. The
evaluation result includes schedules of Stationary Batteries and customer’s batteries for the plan as shown in

Fig 5.
The total surplus is the sum of all surpluses of Stationary Batteries and all customers’ batteries. Before summing
surplus of the customer’s battery, Battery SCADA inquires acceptance or rejection of participation to peak shift

[l W Kl S l DOoCDA i + £
SBA-getaceeptanee—from

£ 1L 4 ) atoa it ] b
Vo Tt ST S— St Pra SO e e uStof eSS0 attery oy~ wneh=

to eagheustemersidet
the cystomer side EMS.
/ The Plan for PSCBA \
. . Example(Peak Cut f
Bichangog L )24uwv ,
l 13 14 15 6 Time
\ i J
Fig.4 Example of the Plan for PSCBA regiiested by a Grid Operator
IEC
([ The Plah for PSCBA O
Example of Peak-cut
DETQW 2406 180MW
l 13 14 15 16 Tme
'.‘\-\--Chm -/J
7 The schedule of batteries for the Plan S
. . - Y12 ( » ¥iwh
Dischargingz* Legend ~ Bt e —
I : prices r10 (= = ¥iwh)| 180MW
[/ stationary Battery S . X X
[ Customer’s side 120MW Y07 e v v E e Y
‘ \ Battery IO TN 7 T 75 AT
) Y02 (s » ¥iwh Yiimsm
o i s Ywh) XD w w wiwh
5 5 4 & @ 7 [ el X
X1 v J Time
X2 | O e 13 14 15
Y Y10 Yi4 Y18
Yo1
s Evoss|
\ r Y 04 /.
\ Charging S

Fig.5 Schedule of Batteries for the Plan IEC
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Narrative of use case

JWG2024 - Execution Notification of Plan for PSCBA

When the Grid Operator determines that the plan for PSCBA is possible, he notifies the execution of the plan via
the terminal of PSCBA. Execution notification of the plan will be sent to respective customer side EMS (e.g.
HEMS, BEMS, etc.).

JWG2025 - Control of the Stationary Battery

Upon execution notification of plan for PSCBA, the stationary battery is controlled according to the schedule of
batteries for the plan.

JWG2026 — Control of the Customer’s Battery

When the customer side EMS rece|ves executlon notification of the pIan |t controls the customer’s storage

igipate

batterfies. The Original Operation Plan of Customer’s Battery is one of the following.
— the detail schedule

— the outline schedule

—  the surplus schedule

The Qustomer selects one of the above depending on the management method of ‘Customer’s battery.
JWG2028 - Monitoring of PSCBA

PSCHA displays ‘the plan for PSCBA’ and ‘the schedule of batteries for the plan’. It also calculates the suni total
of chgrging/discharging of batteries which are listed in the plan, and,displays them upon the Grid Operator’s
request. The Grid Operator can monitor the operation situation of RSCBA.

2.3 Activities/Services to realize PSCBA service
The fgllowing activities/services are required to realize PSCBA'service.
2.3.1 Calculation of the total surplus potential forcthe default plan

The t¢tal surplus power of Stationary Batteries and customer side batteries are calculated based on each
detailfoutline/surplus schedule of battery and the default plan that is represented as % pattern as shown in
Fig.6.| The calculation result is displayed for a Grid Operator as shown below.

/ The Default Plan for 7 The Total Surplus Potential for the R
ctive Power Default Plan #1
Schedule Updating #1
Discharging Discharging 240MW

180MW

0% 1008 \\¥5% _r T Charging gluring night 1?‘0&'_';'
l l—l 13 14 15 16’

Time

13\ 15 16Time| |

"«.shxs-'m ./_- '-\\f;har\:mg /
" The Default(fvlvaer: for / The Total Surplus Potential for the
Schedule Updating #2 " Discharging Default Plan #2
I\ b

Discharging

} [T T ] 1200 1230 1300 Time

Charging during night Lj_‘

Charging 200MW 160mw

\ 100% 80% i \ J
\.Charging > J

Fig.6 Calculation of the total surplus potential for the default plan e

2.3.2 Calculation of the schedule of batteries for the default plan

From the result of calculated total surplus potential for the default plan, Battery SCADA makes the schedule of
batteries for the default plan that is shown in Fig.7.
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Narrative of use case

I The Total Surplus Potential for
the Default Plan #1

[ Discharging 240MW |

T Charging during the night ufanl—'_‘
' ™
l|__l__|——‘——‘——l 13 14 15 16 Time

\mmm J

) -
—_—

The Schedule of Batteries for the Default Plan #1 2 40MW . \\
/Discharging /~ A : '

; ging Legend 3 180MW,
[ stationary Battery

Yie
| (-]

Customer’s side 120MW 7
s Battery 38 AT |

2

% 13 14 15 Time

~<|=|<

5¢ | <|=<[=<]=<

&
|
5| %

i
<|<|<|<

Y13

<|=<|=|=<

|||

e

I\Qarrgin

Fig. 7 Calculation of the schedule of batteries for the default plan

EC

condi
condi

The sghedule of batteries for the default plan includes the cost information that is derived from expenses,

ion of electrical companies, the policy condition of electric power company and the customer collater3
ion specified by each customer.

/ The Schedule of Batteries for the Default Plan #1 “‘\
/ Cost Information B 240MW
o G\E ™ Incremental cost T
Discharging| Legend beginning with the Y11 e ¥iwh)
: : lowestvaluve ) [yip mw ¥wh
&0 stationary Battery | [T [oses
~*[C1 Customer's side 120MW [Yores
\ ) s Y06 = =
\ e J Yo s ¥uhl Y 05 = wwn)|
%‘%xz )
2 3 4 5 6 a @
X1 Y12 Y: 5 ))
X2 X3 Y09 5‘- i3 7 13
[ Y05 | Y10 | Y14 | Y1
Yol Yo7
III ¥ 4 "08 '|
d Y04 4
&hargir g /

Fig.8 Calculation of the schedule of batteries for the default plan \EC
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Narrative of use case

2.3.3 Calculation of the schedule of batteries for the plan

The schedule of batteries is calculated based on each detail/outline/surplus schedule of battery and the plan
that is represented as kW pattern as shown in Fig.9. The calculation result is displayed for a Grid Operator as
shown below.

3 The Plan For Active Power ™\
Schedule Updating
An Example of Peak-shavi
T e
| ]
Chargh |
\ o J
. g =
/ The Schedule of Batteries for the Plan 230 \\
' Discharging ~ = ~ = el |
[ Stationary Battery Y00 1~
[——1 Customer's side 120MW [ [ Vi
Battery S GE) marm
L I 4 Y Y13
¥
2 3 4 5 6 4 D 2 bs
Y i | ') o
xo | X3 e “ 13 14 15 Time
K :8:!?_ Y10 | ¥4 Y18 |
Y01 — 07
\ Vo3| Y08 | |
"\ = Y04 /
e Py

Fig.9 Calculation of the schedule of batteries for the plan EC

Genelal remarks

Q>
C) General remarks

Y

A.3.16.2 Diagrams of use case

Figure A.25 shows diagrams of use case.
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Diagram(s) of use case

(Communication Diagram 1) Default Plans Setting for PSCBA

T/Grid operator requests Grid EMS to display the default plans registered

Grid ZGrid EMS displays default plans Grid EMS
Operator
‘ZGrid Operator Sets (add/delete/edit) Default plan
DGrid EMS sends default plans
(added/deleted edited) to Battery SCADA
ZBattery SCADA receiving default plan and recording it. C Battery
SCADA
IEC
(Communication Diagram 2) Displaying Potential for Default Plans of PSCBA with collecting Original Operatipn
Plan off Customer's Battery (case 1)
B Grid EMS receives the total
7T Grid Operator requests the total surplus potential for the default surplus potential for the defaul{
plan and the schedule of batteries for the default plan plan and the schedule of batterifes
éia | — | GfidEMs or the defanit plan, and then
Operatpr ecords them .
R

2 Grid EMS displays the total surplus potential for the default plah

S Battery SCADA sends the total surplus
and the schedule of batteries for the default plan

potential for the default plan and the scheduldof
batteries for the default plan to Grid EMS.

;Batter}-' SCADA calculates fhe
total surplus potential for each
defanlt plan and the schedule §f
batteries for each default plan

£ Battery SCADA records
Detail, Outline or Surplus

TBattery SCADA sends ‘Request for schedules

Schedule’ to Customer side EMS Z)Customer side EMS sends Dethi

Schedule’ Outline schedule /Surgus

schedule of Customer’s Battery t
Battery SCADA

 /
Customer

side EMS

IEC
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Diagram(s) of use case

(Communication Diagram 3) Displaying Potential for Default Plans of PSCBA with collecting Original Operation
Plan of Customer's Battery (case2)

— ‘i"‘ . .
L'Grid Operator requests to calculate the total surplus potential for 8/Grid EMS receives the total

default plan and the schedule of batteries for the default plan
plan and the schedule of batteries

. | Grid EMS
Grid ! O for the default plan, and then

surplus potential for the defanlt

Operator “-— records them.
DGrid EMS displays the total surplus potential for the default plan / \ _
and the schedule of batteries for the default plan /Battery SCADA sends the total surplus
potential for the default plan and ghe
schedule of batteries for the defagle-plan

Z/Grid EMS Sends Calculation Request of the total surplus
potential for default plant and the schedule of batteries for the
EBaIter_v SCADA talculates fthe

defanlt plan *——
Battery total surplusfpptential for each

SCADA defaylf plan and the schedule pf
D bdferies for each default plan
@Batter}' SCADA records Defail,

Outline or Surplus schedules

to Grid EMS.

‘I Battery SCADA sends ‘Request for -
4 'Customer side EMS sends Detal

Schedule’ to Customer side EMS

o

Schedule’ Outline schedule /Surply
schedule of Customer’s Battery to

Battery SCADA

Customer

side EMS IEC

(Communication Diagram 4) Making Plan for PSCBA

T'Grid Operator sets the plag, for PSCBA

Grid Grid EMS

Ovperptor

I Grid EMS displays the'Schedule of batteries for

message of lack of surplus for

Battery SCADA sends the
2)Grid EMS sends the plan for PSCBA schedule of batteries for the plgn or
the message of lack of surplus|for

the PLAN

‘T Battery SEADA calculates the total surplus potential for
the plan_and e schedule of batteries for the plan

Battery SCADA D

Qna'tm} SUADT
checks the batteries
schedule of batteries for

U the plan whether it has
S Battery SCADA sends “inquiry’ received or not enough

Biwaiting acceptance

with the plan

)0

command to Customer side EMS,
78 Customer side
EMS sends “inguiry
rejection/acceptance’

Battery SCADA

Customer side EMS IEC
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Diagram(s) of use case

(Communication Diagram 5) Execution Notification of the Plan for PSCBA

Grid
Operator

e , , Grid EMS
LGrid Operator notifies execution of the plan

2/ Grid EMS sends execution noriﬁearion(

Battery
SCADA

EBarrer}; SCADA sends execution notification <

Customer
side EMS
IEC
(Communication Diagram 6) Control of the Stationary Battery
Battery
SCADA
) T BattervSCADA sends
Stationary N ) )
Battery charging discharging command to Stationary
Batteries according to the schedule of

IEC

batteries for the plan

(Communication Diagram 7) Monitoring the Virtual Battery of PSCAB

B Grid Operator requests Grid EMS to display the
current v : for PSCBA

Grid 4 Grid EMS

Operatpr _
) DEndEMS displays the current value
oL VAT SCH?

Z/Battery SCADA sends the
current value of Virtual Battery
for PSCBA

Battery D L'Battery SCADA calculates the
SCADA current value of Virtual Bttery

" ~_for PSCBA
Z'Customer side EMS

seyds current value of the

T'Stationary battery sends current

value every one second

ZBattery SCADA sen customer’s battery
Stationary ‘request for current value Customer
Battery of customer’s battery side EMS

every 30 minutes

IEC

Figure A.25 — Use case diagram
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A.3.16.3 Technical details

Actors
Actors
Grouping Group Description
Actor Name Actor Type Actor Description Further
see Actor List see Actor List see Actor List information
specific to this use
case
Actor|A via SG External External actor (Smart Grid Market Role)
CP interacting with the system functions and

components in the home or home automation
network through the energy management
communication channel. Examples of such
market roles are the Energy Provider, the
Energy Services Provider, the aggregator, etc.

In this use case, the Actors shown below/€xist
within Actor A

Actors within Actor A from here

Grid EMS System This actor possesses many functiens with
regards the monitoring and controlling of the
grid. That includes frequency and voltage
quality maintenance of the,grid, economical
operation and reliability) of the grid.

Grid EMS provides.ntan-machine interface for a
Grid Operator.

Grid Qperator Person Responsibleforithe maintenance of the grid’s
frequency,and voltage quality, economic
operationiand grid reliability.

The-total demand will be forecasted 24 hours
ahiead, and the generation schedule designed
to-cover the total demand is made. Due to the
considerable change in the forecast in the
demand after making the plan for generation
schedule, or due to outage of the power
generator appointed for use, the Grid Operator
has to make the plan of peak shift and conduct
it. At this time, PSCBA (Peak shift contribution
by Battery Aggregation) is required.

Battefy SCADA System Battery SCADA enables the Grid Operators to
utilize Stationary Batteries and the surplus
capability of the customers’ batteries as one
large Virtual Battery on its own.

The Battery SCADA conducts the calculation of
the total potential of the stationary battery’s
and the customer’s battery’s surplus power.
And It edits calculated results for the Grid
Operators as if they have a large Virtual
Battery.

Battery SCADA controls Stationary Batteries to
carry out peak shift contribution by Battery
Aggregation. It also sends demand request to
use surplus of customer side EMS.

Battery SCADA collects detail schedule or
surplus schedule of customer’s batteries based
on which it calculates the total surplus of
customer’s batteries.

Battery SCADA receives the real
charging/discharging power corresponding to
peak shift contribution by Battery Aggregation
from customer side EMS.
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Actors

Grouping

Group Description

Actor Name
see Actor List

Actor Type
see Actor List

Actor Description
see Actor List

Further
information
specific to this use
case

Stationary
Battery

Device

Stationary Battery charges and discharges
according to the charging/discharging
commands from Battery SCADA.

Actors within Actor A to here

Smar{ device

External

A smart device may be an appliance, generator
or storage device (Local storage devices
include direct and functional electricity storages
such as electrochemical batteries, heat pumps
and micro CHP such as fuel cells with heat
buffers, air conditioning and cooling devices
with thermal inertia, etc...). The smart device
can receive data directly from the grid, though
an interface with the CEM and can react to
commands and messages from the grid ifi/an
intelligent way.

In this use case, the Actor shown_below is used
as smart device.

Actor|used as smart device from here

Custgmer’s
battery

Device

Customer’s batteries arg controlled by
Customer side EMS.

Actor|used as smart device to here

Custgmer
Enerdy Manager
(CEM

Internal

The CEM is a logical function optimising energy
consumption{and or production based on
messages,received from the grid, consumer’s
settings;and contracts, and devices minimum
performance standards. The Customer Energy
Manager collects messages sent to and
received from connected devices; especially
the in-home/building sector has to be
mentioned. It can handle general or dedicated
load and generation management commands
and then forwards these to the connected
devices. It provides vice versa information
towards the “grid / market”. Note that multiple
loads/generation resources can be combined in
the CEM to be mutually controlled.

When the CEM is integrated with
communication functionalities it is called a
Customer Energy Management System or
CEMS.

In this use case, the Actor shown below is used
as smart device

Actor used as CEM from here

Customer side
EMS

System

Customer side EMS determines participation in
the unrestrictive Demand Response according
to the conditions such as the collateral
condition and the maximum and minimum value
of the battery output power that are specified
by the customer.

Upon participation, Customer side EMS
controls the Customer’s Battery according to
the request from Battery SCADA.

Actor used as CEM to here

Triggering event, preconditions, assumptions
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Use case conditions

Actor/System/Information/ Triggering Pre-conditions Assumption
contract event

Contract is made between the
electric company and the customer.
It includes following:

— Battery SCADA and the
customer side EMS

Contract between Electric communicate each other.

Power Company and the — The electric company uses the
Customer surplus of customer’s battery
when the customer accept

— Inreturn, the customer, get$ a
reward for operating(ts batfery
according to requests-from
Battery SCADA.

Grid Operator is going
to plan PSCBA such
as peak shifting, load
levelling, or
smoothing the
fluctuations of the
power load during
night hours.

Grid Qperator

Grid EMS provides
man-machine
interface for a Grid
Operator.

Grid EMS

Battery SCGADA is
ready te.control
Stationary Batteries,
Battefy SCADA commuhicate with
customer side EMS
and communicate with
Grid EMS.

Stationary Batteries
Statignary Battery can be controlled by
Battery SCADA.

Customer side EMS is
ready to communicate
Custgdmer side EMS with Battery SCADA
and can control
Customer’s battery.

Refergnces
A\
\Qv/ References
No. —M—Rﬁmw——@tatus——m—eﬁghatw t Eink
case Organisation
1 Use case Peak Shift Original of this EPRI Use Case
Contribution by uc Repository

Battery
Aggregation
(Virtual Energy
Storage)

Further information on the use case for classification / mapping

Classification information

Relation to other use cases
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Classification information

Level of depth

Detailed use case

Prioritisation

Generic, regional or national relation

Generic

Viewpoint

Techr}ical

Furter keywords for classification

Smar

Grid, Stationary Battery, Customer Battery, Battery Aggregation, Virtual Battery

A.3.1

OverView of scenarios

5.4

Step by step analysis of use case

Scenario conditions

No. | Scenario name Primary actor Triggering event Pre-condition Post-condjtion

1 Default Plans Gird Operator in With every seasonal |(Grid Operator Grid EMS and
Setting for Actor A change or a changé/ | makes default plans | Battery SCADA
PSCBA in the demand to be assumed to within Actor|A

execute PSCBA. recode the
default planp.

2 Displaying Battery SCADA in By a pre-defined Under the contract, Grid EMS
Potential for Actor A time (e X2 pm. 1 communication path | records the [total
Default Plans of day ahead ) with Customer-side surplus potgntial
PSCBA with EMS is active for each deflault
collecting plan and thd
Original schedule of
Operation Plan batteries fo
of Customer's each defaulf plan
Battery (Case and display
1) them to Grig

Operator uplon
request

3 Displaying Battery SCADA in Upon Grid Operator Under the contract, Grid EMS
Potential for Actor A request communication path | records the [total
Default Plans ef with Customer-side surplus potgntial
PSCBA with EMS is active for each deflault
collecting plan and thd
Original schedule of
Operation Plan batteries fo
of, Customer's each defaulf plan
Battery (Case and display
2) them to Grid

Operator upon
request

4 Making Plan for | Gird Operator in Upon Grid Operator Grid Operator Battery SCADA
PSCBA Actor A Request makes plans to be makes the

executed schedule of
batteries for the
plan and sends it
to Grid EMS and
Grid Operator

5 Execution Gird Operator in When Grid Operator | The schedule of Battery SCADA
Notification of Actor A review and approve batteries for the controls
the Plan for The Schedule of plan is sufficient Stationary
PSCBA Batteries for the Battery and

Plan Customer side
EMS controls
Customer
Battery.
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Scenario conditions

No. | Scenario name Primary actor Triggering event Pre-condition Post-condition
6 Control of Battery SCADA in Every 1second Battery SCADA Battery SCADA
Stationary Actor A during conducting receives the calculates the
Battery the plan for PSCBA execution current value of
notification Virtual Battery
for PSCBA
7 Monitoring the Customer side Every 30 minutes Customer side EMS Customer side
Virtual Battery EMS as CEM receives the EMS sends the
of PSCBA, execution current value of
Customer notification the customer’s
Battery battery and
Battery SCADA
calculates-the
current value of
Virtoal-Battery
for PSCBA
8 Monitoring the Battery SCADA in Every 1 second Battery SCADA Battery SCADA
Virtual Battery Actor A receives the calculates the
of PSCBA, execution current valuge of
Stationary notification Virtual Battgry
Battery for PSCBA
Steps|— Scenarios
- \Y
Scenario Z. @)
S¢enario JWG2021 — Default Plans Setting for PSCBA
name:
Step Event Name of Descrip- Service @%rma- Information Informa- Require-
No. process/ tion of Q’S\ tion receiver tion meénts,
activity process/ ) producer (Actor) R-ID
activity \\g\ (Actor) exchan-
XN ged
1 With Requestin | Grid CREAT | Grid Grid EMS in Display
every g default operator E Operator in | Actor A Request of
season | plans requests Actor A Default
al registered | Grid EMS to plans
change display,the
ora default
change plans
in the registered,
deman from the
d terminal of
Grid EMS
2 Upon Displaying | Grid EMS GET Grid EMS Grid Default
Grid default displays in Actor A Operator in plan for
Operat plans default Actor A PSCBA
ors registered plans
request
3 Compl Default Grid CHANG | Grid Grid EMS in Display
etion of | plan Operator E Operator in | Actor A Request of
display | settings Sets Actor A Default
ing (add/delete/ plans
edit)
Default
plan.
4 Compl Sending Grid EMS CHANG | Grid EMS Battery Default
etion of | default sends E in Actor A SCADA in plan for
setting plans default Actor A PSCBA
default plans
plan (added/dele
ted/edited)
to Battery
SCADA
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Scenario
Scenario JWG2021 — Default Plans Setting for PSCBA
name:
Step Event Name of Descrip- Service Informa- Information Informa- Require-
No. process/ tion of tion receiver tion ments,
activity process/ producer (Actor) R-ID
activity (Actor) exchan-
ged
5 Receivi | Recording | Battery CHANG | Battery Battery Default
ng default SCADA E SCADA in SCADA in plan for
default plan receives Actor A Actor A PSCBA
plan default plan
and records
it.
Scenario
Scerjario name: JWG2022 - Displaying Potential for Default Plans of PSCBA with icollecting Original
Operation Plan of Customer's Battery (Case’1)
Step Event Name of Description Servi- Informa- Informa- Informa- Require
No. process/ of process/ ce tion tion tion -mlents,
activity activity producer receiver R-ID
(Actor) (Actor) exchanged
1 By 2 pm. Sending Battery CERAT | Battery Customer Request for
1 day Request SCADA E SCADA in side EMS Schedule
ahead for sends Actor A as CEM
Schedule ‘Request for
Schedule’ to
Customer
side EMS
2a Upon Sending Customer GET Customer Battery Detail
(cf) Receiving Detail side EMS side EMS SCADA in Schedule of
Request Schedule sends as CEM Actor A Customer’s
for of Detailed Battery
Schedule Customer’ Schedule of
s Battery Customer’s
Battery, to
Battery
SCADA
2b Upon Sending Customer GET Customer Battery Outline
(cf) Receiving Outline side EMS side EMS SCADA in Schedule of
Request Schedule sends as CEM Actor A Customer’s
for of Outline Battery
Schedule Customer’ schedule of
s\Battery Customer’s
Battery to
Battery
SCADA
2c Upon Sending Customer GET Customer Battery Surplus
(cf) Receiving Surplus side EMS side EMS SCADA in schedule of
Request schedule sends as CEM Actor A Customer’s
for of Surplus Battery
Schedule Customer’ schedule of
s Battery Customer’s
Battery to
Battery
SCADA
3 Upon Recording Battery CHAN Battery Battery Detail,
receiving Detail / SCADA GE SCADA in SCADA in Outline or
Detail/Outl | Outline / records Actor A Actor A Surplus
ine/Sur- Surplus Detail, Schedule of
plus schedules Outline or Customer’s
schedules Surplus Battery
schedules
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Scenario

Scenario name:

JWG2022 - Displaying Potential for Default Plans of PSCBA with collecting Original
Operation Plan of Customer's Battery (Case 1)

Step Event Name of Description Servi- Informa- Informa- Informa- Require
No. process/ of process/ ce tion tion tion -ments,
activity activity producer receiver R-ID
(Actor) (Actor) exchanged

4 Upon Calcula- Battery CHAN Battery Battery The total
receiving tion of the SCADA GE SCADA in SCADA in surplus
Detail/Outl | total calculates Actor A Actor A potential
ine/Sur- surplus the total for the
plus potential surplus default plan
Dbilvu‘uiﬂb rUl Udbil })Ulcll‘lid; rUI clll\j ‘lill::
from all default each default schedule of
Customer plan and plan and the batteries
side EMS the schedule of for the

schedule batteries for default-plan
of each default

batteries plan.

for each

default

Plans

5 Comple- Sending Battery CHAN Battery Grid EMS The total
tion of the total SCADA GE SCADA in inActor A surplus
calcula- surplus sends the Actor A potential
tion potential total surplus for the

for the potential for default plan
default the default and the
plan and plan and the schedule of
the schedule of batteries
schedule batteries for for the

of the default default plan
batteries plan to Grid

for the EMS.

default

plan.

6 Receiving Recording Grid EMS CHAN Grid EMS Grid EMS The total
the total the total receives the GE in Actor A in Actor A surplus
surplus surplus total surplus potential
potential potential potential“for for the
for the for the the(default default plan
default default plan and the and the
plan and plan and schedule of schedule of
the the batteries for batteries
schedule schedule the default for the
of of plan, and default plan
batteries batteries then records
for the for, the them.
default default
plan. plan.

7 Upon'Grid | Reques- Grid CREAT | Grid Grid EMS Display
Operator ting the Operator E Operator Request of
reguest total requests the the total

surpias totet-strptis SHEpHS
potential potential for potential
for the the default for default
default plan plan and
plan and the

the schedule of
schedule batteries

of for the
batteries default plan
for the

default

plan
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Scenario

Scenario name:

JWG2022 - Displaying Potential for Default Plans of PSCBA with collecting Original
Operation Plan of Customer's Battery (Case 1)

Step Event Name of Description Servi- Informa- Informa- Informa- Require
No. process/ of process/ ce tion tion tion -ments,
activity activity producer receiver R-ID
(Actor) (Actor) exchanged
8 Upon Displaying | Grid EMS GET Grid EMS Grid the total
Receiving the total displays the Operator surplus
Grid surplus total surplus potential
Operator potential potential for for the
‘s display for the the default default plan
IUL{USD;. u'vfcxuii })idll dll\jl‘UI dll\j ‘l;ll:;
plan and the schedule schedule of
the of batteries batteries
schedule for the for the
of default plan default-plan
batteries
for the
default
plan
(cf) |As for “Detail Schedule”, “Outline Schedule” and “Surplus Schedule”, one of{them shall be used accgrding

to the management method of Customer’s Battery.

Scenario

Scenario name:

JWG2023 - Displaying Potential for Default/Plans of PSCBA with collecting Original
Operation Plan of Customer's Battery (Case 2)

Step Event Name of Description Servi [\Informa- Informa- Information Relquire
No. process/ of process/ ce tion tion -rients,
activity activity produce | receiver exchanged -1D
r (Actor) (Actor)

1 Upon Grid | Reques- Grid Operator_t{\CRE Grid Grid EMS Calculation
Operator ting to requests to ATE Operator | in Actor A Request of
request calculate calculate the in Actor the total

the total total surplus A surplus
surplus potential for potential for
potential default plan default plan
for default |-and’the and the
plan and schedule of schedule of
the batteries for batteries for
schedule the default the default
of plan plan
batteries

for the

default

plan

2 Upon Sending Grid EMS CRE Grid Battery Calculation
Receiving | Calcula- Sends ATE EMS in SCADA in Request of
Operator tion Calculation Actor A Actor A the total
request Request of | Request of surplus

the total the total potential for
surplus surplus default plan
potential potential for and the

for default | default plan schedule of
plan and and the batteries for
the schedule of the default
schedule batteries for plan

of the default

batteries plan

for the

default

plan
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Scenario

Scenario name:

JWG2023 - Displaying Potential for Default Plans of PSCBA with collecting Original
Operation Plan of Customer's Battery (Case 2)

Step Event Name of Description Servi | Informa- Informa- Information Require
No. process/ of process/ ce tion tion -ments,
activity activity produce | receiver exchanged R-ID
r (Actor) (Actor)

3 Upon Sending Battery CER Battery Customer Request for
receiving Request SCADA sends | ATE SCADA side EMS Schedule
calcula- for ‘Request for in Actor as CEM
tion Schedule Schedule’ to A
Request Customer
ofthe st EMS
total
surplus
potential
for default
plant

4a Upon Sending Customer GET Custome | Battery Detail

(cf) Receiving | Detail side EMS r side SCADA in Schedule of
Request Schedule sends Detail EMS as Actor A €ustomer’s
for of Schedule of CEM Battery
Schedule Customer’ Customer’s

s Battery Battery to
Battery
SCADA

4b Upon Sending Customer GET Custome (|)Battery Outline

(cf) Receiving | Outline side EMS r side SCADA in Schedule of
Request Schedule sends Outline EMS as Actor A Customer’s
for of schedule of CEM Battery
Schedule Customer’ Customer’s

s Battery Battery to
Battery
SCADA

4c Upon Sending Customer GET Custome | Battery Surplus

(cf) Receiving | Surplus side EMS r side SCADA in schedule of
Request schedule sends Surplus EMS as Actor A Customer’s
for of scheduleyof CEM Battery
Schedule Customer’ Customer’s

s Battery Battery to
Battery
SCADA

5 Upon Recording | Battery CHA Battery Battery Detail, Outline
receiving DetailfOutl | SCADA NGE SCADA SCADA in or Surplus
Detail/Out | ine/Swutplu records in Actor Actor A Schedule of
line/Surpl S Detail, Outline A Customer’s
us schedules or Surplus Battery
schedulés schedules

6 Upan Calcula- Battery CHA Battery Battery The total
reCeiving tion of the SCADA NGE SCADA SCADA in surplus
Detail/Out | total calculates the in Actor Actor A potential for
line/Surpl | surplus total surplus A each default
us potential potential for plan and the
schedules | for each each default schedule of
from all default plan and the batteries for
Customer | plan and schedule of each default
side the batteries for plan
EMSs schedule each default

of plan.
batteries

for each

default

Plans



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

IEC TR 62746-2:2015 © IEC 2015 - 191 -

Scenario

Scenario name:

JWG2023 - Displaying Potential for Default Plans of PSCBA with collecting Original
Operation Plan of Customer's Battery (Case 2)

Step Event Name of Description Servi | Informa- Informa- Information Require
No. process/ of process/ ce tion tion -ments,
activity activity produce | receiver exchanged R-ID
r (Actor) (Actor)
7 Comple- Sending Battery CHA Battery Grid EMS The total
tion of the total SCADA sends | NGE SCADA in Actor A surplus
calculatio | surplus the total in Actor potential for
n the total | potential surplus A each default
surplus for each potential for plan and the
pU;.UIIi.;di UIUrdU“. vdbil u'r;faui'l bbilv\juic UI’
for each plan and plan and the batteries for
default the schedule of each default
plan schedule batteries for plans
of each default
batteries plans to Grid
for each EMS
default
Plans
8 Upon Recording | Grid EMS CHA Grid Grid EMS The total
Receiving | the total receives the NGE EMS in in ActorA surplus
the total surplus total surplus Actor A potential for
surplus potential potential for each default
potential for each each default plan and the
for each default plan and the schedule of
default plan the schedule of batteries for
plan schedule batteries for each default
of each default Plan
batteries plans and
for the records them
default
plan
9 Comple- Displaying | Grid EMS GET Grid Grid The total
tion the total displays the EMS in Operator surplus
Recording | surplus total surplus Actor A in Actor A potential for
potential potential for each default
for each each default plan and the
default plan@nd the schedule of
plan and schedule of batteries for
the batteries for each default
schedule the default Plan
of plan
batteries
for.the
default
plan
(cf) As for “Detail\Schedule”, “Outline Schedule” and “Surplus Schedule”, one of them shall be used accgrding
o the management method of Customer’s Battery.
Scenario
Scenario name: JWG2024 - Making Plan for PSCBA
Step Event Name of Description Servi | Informa- | Informa- | Information | Require-
No. process/ of process/ ce tion tion ments,
activity activity produce | receiver | exchanged R-ID
r (Actor) (Actor)
1 Upon Grid Setting the Grid Operator | CHA Grid Grid The Plan for
Operator Plan for sets the Plan NGE Operator | EMS in PSCBA
Request PSCBA for PSCBA in Actor Actor A
A
2 Receiving Sending the | Grid EMS CHA Grid Battery The Plan for
Grid Plan for sends the NGE EMS in SCADA PSCBA
Operator’'s | PSCBA Plan for Actor A in Actor
request PSCBA to A
Battery
SCADA
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Scenario
Scenario name: JWG2024 - Making Plan for PSCBA
Step Event Name of Description Servi | Informa- | Informa- | Information | Require-
No. process/ of process/ ce tion tion ments,
activity activity produce | receiver | exchanged R-ID
r (Actor) (Actor)
3 Upon Calculating Battery CRE Battery Battery The total
receiving the total SCADA ATE SCADA SCADA surplus
the Plan surplus calculates the in Actor in Actor potential for
for PSCBA | potential for | total surplus A A the plan
the plan and | potential for The
the the plan and
schreduteof—theschedute schedule of
Batteries for | of batteries batteries for
the plan for the plan the plan
4 Comple- Comparing Battery CRE Battery Battery The Plan_for
tion of the total SCADA ATE SCADA SCADA PSCBA
calculating | surplus compares the in Actor in Actor
‘the total potential total surplus A A The,total
surplus with the plan | potential with surplus
potential the plan IF potential for
for the [the total the plan
plan’ surplus
potential for
the plan]<[The
Plan for
PSCBA],
Then, move
on to step
#10.a.1,
IF NOT, move
on to step #5
5 Comple- Sending Battery CRE Battery Custome | ‘Inquiry’
tion of ‘inquiry’ SCADA sends “{CATE SCADA r side
comparing | command to | ‘inquiry’ in Actor EMS as
the total Customer command {6 A CEM
surplus side EMS Customer side
potential EMS,
with the
plan
6 Comple- Waiting for Battery EXE Battery Battery ‘Inquiry’
tion of response to SCADA waits CuT SCADA SCADA
sending inquiry. frem | for response E in Actor in Actor
‘inquiry’ Customer to the inquiry A A
command side EMS, from the
to Customer side
Customer EMS, If, time
side EMS, out occur
during
waiting, then
move on to
step #10a.1,
IF NOT, move
on to step
#7.a.1 or step
#7.b
7.a1 Upon Sending Customer side | CHA Custome | Battery Inquiry
receiving ‘Inquiry EMS sends NGE r side SCADA Rejection
‘Inquiry’ rejection’ ‘inquiry EMS as in Actor
command rejection’ to CEM A
Battery
SCADA
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Scenario
Scenario name: JWG2024 - Making Plan for PSCBA
Step Event Name of Description Servi | Informa- | Informa- | Information | Require-
No. process/ of process/ ce tion tion ments,
activity activity produce | receiver | exchanged R-ID
r (Actor) (Actor)
7.a.2 Upon Receiving Battery CHA Battery Battery Inquiry
receiving ‘Inquiry SCADA NGE SCADA SCADA Rejection
‘inquiry rejection’ receives in Actor in Actor
rejection’ and ‘Inquiry A A The
updating the | rejection’ and schedule of
schedule of | updates the batteries for
e c — c the plan
UdtlicTics TUT SCICUuic Ul T
the plan batteries for
the plan
(deleting
rejecting
customer’s
battery from
the schedule)
7.a.3 Comple- Checking Battery EXE Battery Battery The
tion of the batteries | SCADA CuT SCADA SCADA schedule of
receiving schedule of checks the E in Actor in Aetor batteries for
‘inquiry batteries for | battery A A the plan
rejection’ the plan to schedule for
select the plan to
another select other
Customer’s Customer’s
battery battery If no,
another
customer’s
battery is
selected, then
move on to
step #10.a.1,
Else move on
to step #7 a4
7.a.4 Comple- Sending Battery CRE Battery Custome | ‘Inquiry’
tion of ‘inquiry’ SCADA sends | ATE SCADA r side
checking command to | ‘inquiry’ in Actor EMS as
the Customer ¢ommand to A CEM
batteries side EMS Customer side
schedule EMS, Move
of on to step #6
batteries
for the
plan to
select
other
Customer’
s batfery
7.b Ypon Sending Customer side | CHA Custo- Battery Inquiry
receiving ‘Inquiry EMS sends NGE mer side | SCADA acceptance
ety acceptance aeceptance—te EMS-es H—Aretorf
command Battery CEM A
SCADA
8 Upon Receiving Battery CHA Battery Battery Inquiry
receiving ‘Inquiry SCADA NGE SCADA SCADA acceptance
‘Inquiry acceptance receives in Actor in Actor
acceptan- ‘Inquiry A A
ce acceptance
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Scenario
Scenario name: JWG2024 - Making Plan for PSCBA
Step Event Name of Description Servi | Informa- | Informa- | Information | Require-
No. process/ of process/ ce tion tion ments,
activity activity produce | receiver | exchanged R-ID
r (Actor) (Actor)
9 Comple- Checking Battery EXE Battery Battery Inquiry
tion of the SCADA CuT SCADA SCADA acceptance
receiving schedule of checks the E in Actor in Actor
‘inquiry batteries for | schedule of A A the
acceptan- | the plan batteries for schedule of
ce whether or the plan batteries for
. e s the plan
ot WITICLUNCT TU TIdS v
receiving received or
enough not received
acceptances | enough
acceptances.
If Battery
SCADA has
not enough
acceptances,
then move on
to step #6,
Else, move on
to step #10.b1
10.a.1| | In step Sending Battery CHA Battery Grid Message of
#4.4, the Message of SCADA NGE SCADA EMS in lack of
total lack of Sends in Actor Actor A surplus for
surplus is surplus for Message of A the plan and
not the plan to lack of
enough, Grid EMS surplus for the The
_ plan and the sched_ule of
orin st.ep schedule of batteries for
#4.6, time batteries for the plan
out the plan to
OCEUrS, of Grid EMS
in step
#4.7.a.3,
no other
customer’s
battery is
selected
10.a.2 | Upon Receiving Grid EMS CHA Grid Grid Message of
receiving Message of receives NGE EMS in EMS in lack of
Message lack of Message of Actor A Actor A surplus for
of lack of surplus*for lack of the plan and
surplus for | the ptan and | surplus for the
the plan the plan and the The
schedule of | schedule of schedule of
batteries for | batteries for batteries for
the plan the plan the plan
10a.3| | Comple- Display Grid EMS CHA Grid Grid Message of
tion of Message of displays NGE EMS in Operator | lack of
receiving lack of Message of Actor A in Actor surplus for
Message surplus for lack of A the plan
the plan and | surplus for the
the plan and the The
schedule of | schedule of schedule of
batteries for | batteries for batteries for
the plan the plan. the plan
Move on to
Exit,
Or move on to
step #1 to
retry with
another plan
10.b.1 | Upon all Sending the | Battery CHA Battery Grid Schedule of
‘Inquiry schedule of SCADA sends | NGE SCADA EMS in batteries for
acceptan- batteries for | the schedule in Actor Actor A the plan
ce’ the plan of batteries A
for the plan
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Scenario
Scenario name: JWG2024 - Making Plan for PSCBA
Step Event Name of Description Servi | Informa- | Informa- | Information | Require-
No. process/ of process/ ce tion tion ments,
activity activity produce | receiver | exchanged R-ID
r (Actor) (Actor)
10.b2 | Upon Display the Grid EMS GET Grid Grid Schedule of
receiving schedule of displays the EMS in Operator | batteries for
the batteries for | schedule of Actor A in Actor the plan
schedule the plan batteries for A
of the plan
batteries
rUI “Iv
plan
Scenario
Scénario name: JWG2025 - Execution Notification of the Plan for RSCBA
Step Event Name of Descrip- Servi Informa- Information | Information | Require-
No. process/ tion of ce tion receiver ments,
activity | process/ producer (Actor) exchanged R-ID
activity (Actor)
1 When Grid Notifying | Grid CHA Grid Grid EMS in | Execution
Operator execu- Operator NGE Operator Actor A Notification
review and tion of notifies in Actor A
approve The | the plan execution
Schedule of of the plan
Batteries for
the Plan
2 Upon Sending Grid EMS CHA Grid* EMS Battery Execution
receiving Execu- sends NGE in-Actor A SCADA in Notification
Execution tion Execution Actor A
Notification Notifica- Notificatio
tion n to
Battery
SCADA.
3 Upon Sending Battery CHA Battery Customer Execution
receiving Execu- SCADA NGE SCADA in side EMS Notification
Execution tion sends Actor A as CEM
Notification Notifica- Execution
tion Notificatio
n to
Customer
side EMS
Scenario
Scepario name: JWG2026 — Control of Stationary Battery
Step Event Name of Description Service | Informa- | Informa- Informa- Repuire
No. process/ of process/ tion tion tion -mlfnts,
ahl'i\lil'y nnfi\lihj prnrllu\n receiver -ID
r (Actor) | (Actor) | exchanged
1 Every Sending Battery CHAN- Battery Stationar | Charging /
1second Charging / | SCADA sends | GE SCADA y Battery Discharging
during Dischar- Charging/Disc in Actor in Actor A | command
conduc- ging harge A
ting the command command to
plan for Stationary
PSCBA Battery
according to
the schedule
of batteries for
the plan
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Scenario
Scenario name: JWG2026 — Control of Stationary Battery
Step Event Name of Description Service | Informa- | Informa- Informa- Require
No. process/ of process/ tion tion tion -ments,
activity activity produce | receiver R-ID
r (Actor) | (Actor) exchanged
2 Upon Charging Stationary CHANG | Stationa Battery Current
receiving or Batteries E ry SCADA Status of
Charging / | Dischargin | charge or Battery in Actor A | each
Dischargin | g discharge in Actor stationary
g ) according A battery
command | Sending Charging/Disc
Current trarge
Status command
And sends
Current Status
to Battery
SCADA
3 Upon Recording | Battery CHANG | Battery Battery Current
receiving current SCADA E SCADA SCADA Status of
current Status of records in Actor in Actor-A “{Yeach
Status of each current Status A stationary
each stationary of each battery
stationary battery stationary
battery battery
Scenario
Scenario name: JWG2027 — Monitoring the Virtual Battery of PSCBA, Customer Battery
Step Event Name of Description Servi Informa- Informa- Informa- Require-
No. process/ of process/ ce tion tion tion ments,
activity activity producer receiver R-ID
(Actor) (Actor) exchanged
1 Every 30 | Sending Battery CRE Battery Customer request for
minutes ‘request SCADA sends<| ATE SCADA in side EMS current
for current | ‘request for Actor A as CEM status of
status of currentsstatus Customer’s
Customer’ of Customer’s Battery
s Battery’ Battery’ to
Customers’
EMSs
2 Upon Sending Customers’ GET Customer Battery Current
receiving | current side EMS side EMS SCADA in status of
‘request status of sends current as CEM Actor A each
for éach status of each Customer’s
current Customer’ Customer’s Battery
status pf.{| s Battery Battery
Custome
rs
Battery’
3 | Ipnn Receiving Raﬂpry CHA Rattery Rattery Current
receiving | and SCADA NGE SCADA in SCADA in status of
current recording receives and Actor A Actor A each
status current records Customer’s
status of current status Battery
each of each
Customer’ Customer’s
s Battery Battery
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Scenario
Scenario name: JWG2028 — Monitoring the Virtual Battery of PSCBA, Stationary Battery
Step Event Name of Description Service Informa- | Informa- | Information | Require-
No. process/ of process/ tion tion ments,
activity activity producer | receiver | exchanged R-ID
(Actor) (Actor)
1 Every 1 Calculation | Battery CHANGE | Battery Battery Current
second of Current SCADA SCADA SCADA Status of
Status of Calculates in Actor in Actor Virtual
Virtual Current A A Battery for
Battery for | Status of PSCAB
PSCAB Virtual
Batteryfor
PSCAB using
Current
Status of
each
Customer’s
Battery,
Current
Status of
each
Stationary
Battery and
the Schedule
of Batteries
for the Plan
2 Completion | Sending Battery CHANGE | Battery Grid Current
of Current SCADA SCADA EMS in Status of
calculating | Status of sending imActor Actor A Virtual
Current Virtual Current A Battery for
Status of Battery for | Status of PSCAB
Virtual PSCAB Virtual
Battery for Battery for
PSCAB PSCAB to
Grid EMS
3 Receiving Recording Grid EMS CHANGE | Grid EMS | Grid Current
Current Current records in Actor EMS in Status of
Status of Status of Current A Actor A Virtual
Virtual Virtual Status of Battery for
Battery for | Battery for | Vittyal PSCAB
PSCAB PSCAB Battery for
PSCAB
4 Upon Grid Requesting | Grid CREATE | Grid Grid Display
Operator Display of Operator Operator EMS in Request of
request Cdrrent request in Actor Actor A Current
Status of display of A Status of
Virtual Current Virtual
Battery for | Status of Battery for
PSCAB Virtual PSCAB
Battery for
PSCAB
5 Upon Displaying Grid EMS GET Grid EMS | Grid Current
receiving Current displays in Actor Operator | Status of
Display Status of Current A in Actor Virtual
Request Virtual Status of A Battery for
Battery for | Virtual PSCAB
PSCAB Battery for
PSCAB
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Information exchanged

Name of information

(ID)

Description of information exchanged

Requirements for information data

Request for Current
Status of Customer’s

This is a request command for Current Status
of Customer’s Battery. Every 30 min, this

This command includes ID for
customer side EMS as the destination

Battery command will be sent from the Battery of this message
SCADA to each customer side EMS.
Current Status of each | This is the response of the Request for This information includes active

This schedule includes schedules of all
Stationary Batteries and all Customer side

Batieries Tor the default plan. See Fig3 for the
schedule of batteries for each default plan.

Customer’s Battery Current Status of Customer’s Battery. power, SOC and operation condition
of Customer’s battery which is
controllad by tha cuctamar oidao MS

¥ =MS.

Current Status of each | This information includes active power, SOC [Not Applicable, Informationjwithjn

Statignary Battery and operation condition, and Remote/local Actor A]

condition.
Defaylt Plan for Commonly used pattern for PSCBA. Time [Not Applicable, Infermation withfn
PSCHA period is displayed by power in percentage. Actor A]

See Fig. 1 in section 1.4 for Default Plan for

PSCBA.

Displgy Request of This is a display request of Default plan. [Not Appficable, Information withjn

Defaylt plans Actor A]

Calcujation Request of | This is a calculation Request of the total [Not Applicable, Information withfn

the tofal surplus surplus potential for default plan. Actor A]

potential for default

plan

Calcujation Request of | This is a calculation Request of the total [Not Applicable, Information withjn

the toal surplus surplus potential for the plan. Actor A]

potential for the plan

Displgy Request of the | This is a display request of thetotal surplus [Not Applicable, Information withjn

total gurplus potential potential for default plan. Actor A]

for default plan

The t¢tal surplus Absolute value (in MW)/pattern that showed [Not Applicable, Information withjn

potential for each how much contribution can be actually done Actor A]

default plan to each default plan for PSCBA by summing

up the surplus power of Stationary Batteries

and customer’s'batteries. Unit is in MW per

hour. See"Fig.2 for the total surplus potential

for each default plan.
The t¢tal surplus Absalute value (in MW) pattern that showed [Not Applicable, Information withjn
potential for the plan how'much contribution can be actually done Actor A]

tothe plan for PSCBA by summing up the

surplus power of Stationary Batteries and

customer’s batteries.

The sphedule of This schedule is provided for each default [Not Applicable, Information withjn

batterjies for«each plan by Battery SCADA. Actor A]

default plan

Request for Schedule

Request command for schedule from the
Battery SCADA to the customer side EMS. It
will be stated as the next day schedule or the
same day schedule. Upon receiving this
request, the customer’s battery sends the
detail schedule, outline schedule or surplus
schedule of it to Battery SCADA.

followings.

This command includes the

ID for customer side EMS as the
destination of this message

Indicator for the next day schedule or
the same day schedule

Detail
Custo
(cf)

Schedule of
mer’s Battery

This schedule is On-the-day-Schedule or the
next-day-Schedule of each customer’s
battery, which is included in the response of
Request for Schedule command.

This information includes the initial
SOC, charging/discharging power of
each period according to the
customer’s original schedule and the
customer collateral condition which
includes cost information.
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Information exchanged

Name of information Description of information exchanged Requirements for information data
(ID)
Outline schedule of This schedule is On-the-day-Schedule or the This information includes the initial

Custo
(cf)

mer’s Battery

next-day-Schedule of each customer’s
battery, which is included in the response of
Request for Schedule command.

SOC, maximum charging/discharging
power of each period according to the

customer’s original schedule

charging/discharging power of each
period according to the customer’s
original schedule, restriction of SOC

of each period and the customer

collateral condition which includes

cost information.

Surplyis schedule of This schedule is On-the-day-Schedule or the This information includes the initjal
Custgmer’s Battery next-day-Schedule of each customer’s SOC, surplus of charging/surplug of
(cf) battery, which is included in the response of discharging power of each period,
Request for Schedule command. restriction of SOC of gach’period and
the customer collaterali.€ondition
which includes cast.information.
Plan for PSCBA This is a pattern of the power values which a [Not Applicabte, Information withjn
Grid Operator is going to cut or shift and is Actor A]
represented in MW per time period. See Fig 4
for example of the plan for PSCBA.
Currept Status of This is the sum total of the performance [Not Applicable, Information withfn
Virtugl Battery for results of all batteries that are included in the |[.Actor A]
PSCAB Schedule of Batteries for the Plan. A Grid
Operator can suppose this to be the
performance result of the virtual energy
storage.
The Ychedule of This schedule includes schedules of\all [Not Applicable, Information withjn
Battefies for the Plan Stationary Batteries and all Customer side Actor A]
Batteries for the plan and is provided by
Battery SCADA. See Fig.5 forthe Schedule of
Batteries for the Plan.
Messgqge of lack of When Battery SCADA detects lack of surplus [Not Applicable, Information withjn
surplys for the plan of the sum total of all\batteries during Actor A]
calculation of The, Schedule of Batteries for
the Plan, it displays this message for the Grid
Operator.
Inquin Request/forwresponse on acceptance or This command includes the
rejection for surplus power usage of followings.
customer’s battery. The surplus (kW for each )
petiod) of the customer’s battery to be used ID for customer side EMS as the|
by the plan for PSCBA is included in the destination of this messageldent|fier
ihquiry. It is sent from the Battery SCADA to for the type of the schedule (the |
the customer side EMS required surplus of the Customer’s
' battery corresponding to the CEM)
The schedule which shows
Charging/Discharging pattern, which
is defined in IEC 61850-90-10
(IEC 61850 scheduling functions
Inquiry Acceptance Acceptance in response to the inquiry made. This command includes the
It is sent from the customer side EMS to the followings.
Battery SCADA.
y ID for customer side EMS as the
source of this message
Indicator showing acceptance
Inquiry Rejection Rejection in response to the inquiry made. It This command includes the

is sent from the customer side EMS to the
Battery SCADA.

followings.

ID for customer side EMS as the
source of this message

Indicator showing rejection

Execution Notification

This is the notification of Executing the plan.
Grid Operator determines the notification.

This command includes the
followings.

ID for customer side EMS as the
destination of this message
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Information exchanged

Name of information Description of information exchanged Requirements for information data
(ID)

Charging/Discharging Command sent from the Battery SCADA to [Not Applicable, Information within

command the Stationary Battery. Actor A]

(cf)  As for “Detail Schedule”, “Outline Schedule” and “Surplus Schedule”, one of them shall be used according
to the management method of Customer’s Battery.

A.3.16.6 Requirements (optional)

Requirements (optional)

Categories for Category description
requirements

Requjrement ID Requirement description

A.3.16.7 Common terms and definitions

Common terms and definitions

Term Definition

A.3.16.8 Custom information (optional)

Custom Information (optional)

Key Value Refers to Segtion

A.3.1f High level use case (JWG2041) Power Adjustment Normal Conditions
A.3.17.1 Description of the use case

Namel of use case

Use case identification
1D Area / Domain(s)/ Name of use case
Zone(s)
JWGZ041 DER, Customer Adjustment of energy production & consumption in normal conditior|s
Premises

Version management

Version management
Version Date Changes Approval status
No.
0.1 18/02/2014 Initial Draft Draft
0.2 07/03/2014 Added Use Case ID Draft
0.3 24/02/2014 Updated JWG Use Case ID from Draft
JWG2011 to JWG2041

Scope and objectives of use case
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Scope and objectives of use case

Scope

The scope of this use case is the communication among the District Service Provider
Energy Management System(D-SPEM), the”Community Energy Supplier owning
Renewable sources(CES) / Community Energy saving service Provider (CEP)”
Energy Management System (C-EMS) and the Building Energy Management System.

In this case, SG CP is located among the D-SPEM, the C-EMS and the Building
Energy Management System.

Energy Supplier

District Service D-SPEM

Provider EMS
- |

sccE
[

[ /

' CES/CEP
EMS

L %

ﬂ
Building

[ | Se——

C-EMS

|
|
l
|
|
l
|
l
|
l
1 Building-EMS

Building

IEC

EMS: Energy Management System

Objedgtive(s)

The objective of this use case is.the acceleration of producing power by Renewgble
sources of Energy. This is achieved by registration of information regarding the
building and the Community~-Erergy Supplier owning Renewable sources of Enefgy
(CES) / Community Energy.saving service Provider (CEP).

Relatpd business
case(s)

This use case is ong of the generic use cases of the demand response services|for
the buildings using invSome utilities, BEMS (Building Energy Management System)
aggregators, domestic projects in Japan.

(This use case is independent from the national or regional market design. It should
be agreed.on'the 62746-2use case & requirement discussion.)

Narrative of use case

o R
. C) Narrative of use case

+

Short descriptioh§\

The Qistrict Sefvice Provider EMS (D-SPEM) manages the production of electricity using Renewable sourcés of
Enerdy (REs)-ewned by Customers. Then, the District Service Provider EMS (D-SPEM) sends a signal to tHe
CEM |n ordento accelerate the production or decelerate the production. Then, the CES/CEP EMS (C-CEM)
updates‘the production plan.

)
Complete description
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Narrative of use case

1

2)

3)

4)

5)

6)
7)
8)
9)

10) Tlhe smart device sends the results to the CEM (C- CEM).
11) Tlhe CEM (C- CEM) sends the results to the Actor A (D-SPEM).

The Actor A (D-SPEM) estimates the future production of electricity using the weather information. Then,
the Actor A (D-SPEM) decides that the production of electricity will be insufficient for the demand or
exceed the demand in the near future.

The Actor A (D-SPEM) sends the signal for accelerating the production(production plan) or decelerating the
production(production plan) to the CEM (C-CEM).

The CEM (C-CEM) updates the production plan. Then, The CEM (C-CEM) sends the control request (Smart
device ID-power profile) to the CEM (Building CEM).

The CEM (Building CEM) receives confirmation from its terminal. Then, The CEM (Building CEM) sends the
reply to the CEM (C-CEM).

The CEM (C-CEM) updates the production plan. Then, the CEM (C- CEM) sends the control signal (Smart
device ID-power profile) to the CEM (Building CEM).

Tlhe CEM (Building CEM) sends the control signal (power profile) to the smart device.
Tlhe smart device sends the results to the CEM (Building EMS).

Tlhe CEM sends the results to the CEM (C- CEM).

Tlhe CEM (C- CEM) sends the control signal(power profile) to the smart device.

General remarks

Y
General remarks (S\\

A.3.17.2 Diagram of use case

Figure A.26 shows a diagram of use case.

Nl
D@@n(s) of use case

CES{CEP Bui&ding

Actor A ] CEM Smart Device
(D-SPEM) I {C-CEM} (Res, non-REs)

Smart Devige
(REs, non-Res, |oad)

CEM
(Building EMS)

-estimates future productionsaf el7ctr|r:|t5-r uqmg the weather |nf0rmat|0n i
-decides that the productionyof electrlmtywﬂl be insufficient for the demand or exceed the demand in the near future

-signal for accelerating the produ!:tlon pmgu_r‘tlon plan) or deceleratlng the productlon(productlon plan) i

| -updates the production plan |

i -control request (Smart:device |D-power profile

. reply : -confirmation
1 e ; ;

. -updates the productioﬁ plan
| ‘

-control signal(Smart device ID-power profile),_L _ ; g
j >
| _result -results
. leresUit [e—

1 -control signal{power profile)

_results | -results ; i
SGCP

IEC

CES : Community Energy Supplier owning REs (e.g. Biomass Business), CEP : Community Energy saving service Provider
D-SPEM: District Service Provider EMS, C-EMS: CES/CEP EMS
Power classification : i.e. RE, non-RE, Load, RE : Renewable source of Energy (e.g. Solar Photovoltaic)

Figure A.26 — Sequence diagram

A.3.17.3 Technical details

Actors
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Actors

Grouping

Group description

Actor name
see Actor
list

Actor type
see Actor list

Actor description
see Actor list

Further information
specific to this use
case

Actor A

External

External actor (Smart Grid Market Role) interacting
with the system functions and components in the
home/building or home/building automation
network through the energy management
communication channel.. Examples of such market

roles are the Enerqyv Provider the Energyv Services
=Y =Y

Provider, the aggregator, etc.

In addition in this use case, Actor A consists of
District Service Provider EMS (D-SPEM).

The D-SPEM manages energy saving and
demand-supply for Self-sustaining District/Disaster
Recovery.

CEM

Internal

The CEM is a logical function optimizing energy
consumption and or production based on signals
received from the grid, consumer’s settings and
contracts, and devices minimum performance
standards. The Customer Energy Manager.collects
messages sent to and received from cennected
devices; especially the in-home/building sector has
to be mentioned. It can handle general or
dedicated load and generation-management
commands and then forwards\these to the
connected devices. It proyidés vice versa
information towards the {grid / market”. Note that
multiple loads/generation’resources can be
combined in the CEMto be mutually controlled.

When the CEM stintegrated with communication
functionalities.jtVis called a Customer Energy
Management.System or CEMS.

In additien in this use case, CEM consists of
CES/CEP EMS(C-CEM) and Building EMS.

CiCEM manages “adjustment of energy production
&consumption in normal conditions” and “Energy
accommodation in disaster conditions.”

Building EMS is a system used to monitor and
control Smart Devices

Smar{ device

External

A smart device may be an appliance, generator or
storage device (Local storage devices include
direct and functional electricity storages such as
electrochemical batteries, heat pumps and micro
CHP such as fuel cells with heat buffers, air
conditioning and cooling devices with thermal
inertia, etc...). The smart device can receive data

diracthr from tha arid thaouiabh an intorfaco \with tha
J 9 ) 9

CEM and can react to commands and signals from
the grid in an intelligent way.

Since the smart device is outside the scope of the
SG-CG, it must be seen as an external actor.

In addition in this use case, smart device consists
of “REs, non-REs and load.”

Triggering event, preconditions, assumptions
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Use case conditions

Actor/System/Information/ Triggering event Pre-conditions Assumption
contract

decides that the
production of
electricity will be
Actor A insufficient for the
demand or exceed
the demand in the
near future

Refergnces

References

No. | References Type Reference Status Impact on use Originator / Link
case Organisation

Further information on the use case for classification / mapping

Classification information

Relatjon to other use cases

Japarjese use case model2, Model3

Level| of depth

High llevel use case

Prioritisation

High

Genefic, regional or national relation

Genefic (This use case is independent from the national or regional market design. It should be agreed on the
62744-2use case & requirement discussion?)

Viewpoint

Techrjical

Furthler keywords for classification

Smar{ Grid, Self-sustaining District, Disaster Recovery

A.3.17.4 Step by step analysis of use case

Over\1iew of scenarios

Scenario conditions

No. Scenario name Primary actor Triggering event Pre-condition Post-condition
1 Adjustment of Actor A decides that the

energy prgduption & production of

consumption in electricity will be

normal conditions insufficient for the

demand or exceed
the demand in the
near future

Steps — Scenarios
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Scenario
Scenario No. 1 Adjustment of energy production & consumption in normal conditions
name:
Step Event Name of Description of Ser Informa- Informa- | Information | Require
No. process/ process/ activity Vi- tion tion -ments,
activity ce producer | receiver | exchanged R-ID
(Actor) (Actor)
1 The Actor A (D- Actor A - -
SPEM) estimates the
future production of
electricity using the
weather information.
TiIUII, “Iv I:‘\Lai.UI I:'\
(D-SPEM) decides
that the production
of electricity will be
insufficient for the
demand or exceed
the demand in the
near future.

2 The Actor A(D- Actor A CEM (C- (f~signal for
SPEM) sends the (D-SPEM) CEM) accelerating
signal for the
accelerating the production
production(productio (production
n plan) or plan) or
decelerating the decelerating
production(productio the
n plan) to the CEM production(p
(C-CEM). roduction

plan)

3 The CEM (C-CEM) CEM (C- CEM control
updates the CEM) (Building | request
production plan. CEM) (smart
Then, The CEM (&- device ID-
CEM) sends the power
control request profile)
(smart deviee ID-
power profile) to the
CEM(Building
CEM).

4 The CEM (Building CEM CEM (C- | reply
CEM) receives (Building CEM)
confirmation from its CEM)
terminal. Then, The
CEM (Building CEM)
sends the reply to
the CEM (C-CEM).

5 The CEM (C-CEM) CEM (C- CEM control
updates the CEM) (Building | signal (smart
production plan. CEM) device ID-
Then, the CEM (C- power
CEM) sends the profile)
control signal (smart
device ID-power
profile) to the CEM
(Building CEM).

6 The CEM (Building CEM Smart control
CEM) sends the (Building device signal(power
control signal (power CEM) profile)
profile) to the smart
device.

7 The smart device Smart CEM results
sends the results to device (Building
the CEM (Building EMS)

EMS).
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Scenario
Scenario No. 1 Adjustment of energy production & consumption in normal conditions
name:
Step Event Name of Description of Ser Informa- Informa- | Information | Require
No. process/ process/ activity Vi- tion tion -ments,
activity ce producer | receiver | exchanged R-ID
(Actor) (Actor)

8 The CEM sends the CEM CEM (C- | results
results to the CEM (Building CEM)
(C- CEM). EMS)

9 The CEM (C- CEM) CEM (C- Smart control
sends the control ("IZI\/I) device eignal
signal(power profile)
to the smart device.

10 The smart device Smart CEM (C- | results
sends the results to device CEM)
the CEM (C- CEM).

11 The CEM (C- CEM) CEM (C- Actor A résults
sends the results to CEM) (D-
the Actor A (D- SPEM)
SPEM).

A.3.17.5 Information exchanged
Information exchanged
Namje of information Description of information exchanged Requirements for information|data

(ID)

signal for accelerating The signal includes production aceelerating
the production (M4-2-1) | signal and production plan.

signal for decelerating The signal includes production decelerating
the production (M4-2-2) | signal and production plan.

contrgl request (M4-2- The signal includes theirequest for control,

3) the smart device id~and the power profile.

reply (M4-2-4) The reply is theanswer for the control
request.

contrgl signal I(M4-2-5) | The sighal‘consist of “the smart device id
and the power profile” or only power profile.

resultp (M4-2-6) The-results are created by the Smart Device
as a result of controlling the CEM (Building
EMS) or CEM (C-CEM).

A.3.17.6 Reéquirements (optional)

Requirements (optional)

Categories for Category description
requirements

Requirement ID Requirement description

A.3.17.7 Common terms and definitions

Common terms and definitions

Term Definition
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A.3.17.8 Custom information (optional)
Custom information (optional)
Key Value Refers to Section
A.3.18 High level use case (JWG2042) Energy accommodation for buildings under

disaster conditions

A.3.18.1 Description of the use case
Name| of use case
~F
Use case identification no(l/
1D Area /| Domain(s)/ Name of use case QD’ v
Zone(s) A I
JWGZ042 DER, Distribution, Energy accommodation in disaster conditions
Customer Premises
Versign management

Scope

Version managemento (o)
. \
Version Date Changes Q Approval status
No. ‘\Q
0.1 18/02/2014 Initial Draft Draft
0.2 07/03/2014 Added Use Case ID Draft
0.3 24/03/2014 Updated JWG use case ID from Draft
JWG2012 to JWG2042

and objectives of use case
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Scope and objectives of use case

Scope The scope of this use case is the communication among the District Service Provider
Energy Management System(D-SPEM), the”Community Energy Supplier owning
Renewable sources(CES) / Community Energy saving service Provider (CEP)”
Energy Management System (C-EMS) and the Building Energy Management System.

In this case, SG CP is located among the D-SPEM, the C-EMS and the Building
Energy Management System.

Energy Supplier
' =1
) District Service 1| D-SPEM
Provider EMS 1
| — |
I sGca ) !
I=— I
1
I [ CEs/cer C-EMS
I EMS 1
s !
I |
l == o
| Building Building | | Building-EMS
1
—l—-—————- IEC
EMS: Energy Management System
Objedtive(s) The objective of this use case is_the acceleration of producing power by Renewgble

sources of Energy. This is achieved by registration of information regarding the
building and the Community. Energy Supplier owning Renewable sources of Enefgy
(CES) / Community Energy saving service Provider (CEP).

Relatpd business This use case is one of-the generic use cases of the demand response services|for
case(s) the buildings using in‘some utilities, BEMS (Building Energy Management System)
aggregators, domestic projects in Japan.

(This use case is independent from the national or regional market design. It should
be agreed on‘the 62746-2use case & requirement discussion.)

Narrative of use case

\J .
C) Narrative of use case

Short descriptio%@o

In cagde of a disaster, the Community Energy Supplier owning Renewable sources of Energy (CES)/ Comnjunity
Enerdy saving_sefvice Provider (CEP) changes the “power supply plan for normal situations” to the “power
supply plan for disaster situations,” in order to keep providing power to “disaster control centers.” On the “power
supply planfor disaster situations,” the CES/CEP supplies the electrical and the thermal power to the “Disaster
Contrpl ‘€enter”. a|S

Complete description
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Narrative of use case

1) The CEM (Building EMS) sends the power profile for disaster situation to the CEM (C-CEM).

2) The CEM (C-CEM) sends the aggregated power profile for disaster situation to the Actor A (Energy
supplier&D-SPEM).

3) The Actor A (Energy supplier&D-SPEM) adjust the the aggregated power profiles for disaster situation.
Then, the Actor A (Energy supplier&D-SPEM) sends the aggregated power profile for disaster situation to
the CEM (C-CEM).

4) The CEM (C-CEM) sends the power profile for disaster situation to the CEM (Building EMS).

5) The CEM (C-CEM) and the CEM (Building EMS) send the status report to the Actor A (Energy supplier&D-
SPEM).

6) The Actor A (Energy supplier&D-SPEM) sends disaster signal to the CEM (C-CEM).

7) The CEM (C-CEM) changes the plan (to power profile for disaster situation). Then, the CEM (C-CEM) ends
discharge signal to the smart device.

8) The CEM (C-CEM) sends -accommodation report to the CEM (Building EMS).

9) The smart device sends the results to the CEM (Building EMS).

10) Tlhe CEM (Building EMS) sends the results to the CEM (C-CEM).

Genetral remarks
\J
General remarks \Q/
A.3.1I.2 Diagram of use case
Figurg A.27 shows a diagram of use case.
- NY
Dlag@(s) of use case
. CES/CEP . Building
Actor A | CEM Smart Device CEM SmartDevice
(Energy supplier&D-SPEM) | (C:CEM) (Res, non-REs) (Building EMS) (REs, non-Res, Load)
; ’ zpower profile for Hisaster situations E:I
—*__-aggregated power profiléor disagten situations : ' ;
1 . . ' '
-adjustm ent of the agorégated power profiles for dlsaster situation ; :
-aggregated power pl{:ﬁle for disastér situation : E E
T 1 D -power profile for l:ilsaster situation >F:__I :
—-Status report : ' ' '
U -status report ! | :
€ - : | L - |
__dlsastermgnal i >"‘ changes the plam (to power profile for disaster situation) i
t %J:, ; ;
i L -accomm odation report ﬁ :
i D -resutts : ¢I<-I'ESU|IS {::l
SGCP ' '
IEC

CES : Community Energy Supplier owning REs (e.g. Biomass Business), CEP : Community Energy saving service Provider
D-SPEM: District Service Provider EMS, C-EMS: CES/CEP EMS
Power classification : i.e. RE, non-RE, Load, RE : Renewable source of Energy (e.g. Solar Photovoltaic)

Figure A.27 — Sequence diagram

A.3.18.3 Technical details

Actors
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Actors

Grouping

Group description

Actor name
see Actor list

Actor type
see Actor list

Actor description
see Actor list

Further information
specific to this use
case

Actor A

External

External actor (Smart Grid Market Role) interacting
with the system functions and components in the
home/building or home/building automation
network through the energy management
communication channel.. Examples of such market

roles are the Energv Provider the Energyv Services
=Y y =Y

Provider, the aggregator, etc.

In addition in this use case, Actor A consists of
District Service Provider EMS (D-SPEM).

The D-SPEM manages energy saving and
demand-supply for Self-sustaining District/Disaster
Recovery.

CEM

Internal

The CEM is a logical function optimising energy
consumption and or production based on signals
received from the grid, consumer’s settings and
contracts, and devices minimum performanee
standards. The Customer Energy Manager.collects
messages sent to and received from conhected
devices; especially the in-home/buildifg sector has
to be mentioned. It can handle general or
dedicated load and generation,management
commands and then forwardsythese to the
connected devices. It provides vice versa
information towards the “grid / market”. Note that
multiple loads/generation-resources can be
combined in the CEMto be mutually controlled.

When the CEM is integrated with communication
functionalities -ifiis called a Customer Energy
Management'System or CEMS.

In addition in this use case, CEM consists of
CES/CEP EMS(C-CEM) and Building EMS.

C-CEM manages “adjustment of energy production
& ‘consumption in normal conditions” and “Energy
accommodation in disaster conditions.”

Building EMS is a system used to monitor and
control smart devices.

Smart

device

External

A smart device may be an appliance, generator or
storage device (Local storage devices include
direct and functional electricity storages such as
electrochemical batteries, heat pumps and micro
CHP such as fuel cells with heat buffers, air
conditioning and cooling devices with thermal
inertia, etc...). The smart device can receive data

diractbrfrom tha arid thouah on intorfacao \with tha
J J g J

CEM and can react to commands and signals from
the grid in an intelligent way.

Since the smart device is outside the scope of the
SG-CG, it must be seen as an external actor.

In addition in this use case, smart device consists
of “REs, non-REs and load.”

Triggering event, preconditions, assumptions
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Use case conditions

Actor/System/Information/
Contract

Triggering event Pre-conditions

Assumption

CEM (Building EMS)

sends the power profile for
disaster situation to the CEM
(C-CEM)

References

References

No. References type

Reference Status Impact on use
case

Originator /
Organisation

Link

Further information on the use case for classification / mapping

Classification information

Relatipn to other use cases

Japangse use case Model2, Model3

Level pf depth

High Igvel use Case

Prioritisation

High

Gener|c, regional or national relation

Generic (This use case is independent from the national or regional market design. It should be agreed on the

6274642use case & requirement Meeting)

Viewppint

Technical

Furthdr keywords for classification

Smart |Grid, Self-sustaining District, Disaster Recovery

Classification information

Relatipn to other use cases

Japangse use case Model2, Model3

Level pf depth

High lgvel\dse case

Prioritisation

High

Generic, regional or national relation

Generic (This use case is independent from the national or regional market design. of cause, it should be agreed
on the 62746-2 use Case & Requirement discussion.)

Viewpoint

Technical

Further keywords for classification

Smart Grid, Self-sustaining District, Disaster Recovery
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A.3.18.4 Step by step analysis of use case

Overview of scenarios

IEC TR 62746-2:2015 © IEC 2015

Scenario conditions

No. Scenario name Primary actor Triggering event Pre-condition Post-condition
1 Energy CEM (Building sends the power

accommodation in EMS) profile for disaster

disaster conditions situation to the CEM

(C-CEM)
Steps|— Scenarios
~7
Scenario n.(.l/
Scepario No. 1 Energy accommodation in disaster conditions
name:
Step || Event | Name of Description of Servi | Information | Information -%rmation Redquire-
No. process process/ ce producer receiver { ments, R-
/ activity (Actor) (Actor, exchanged ID
activity _

1 The CEM CEM CEM (e~ power
(Building EMS) (Building CEM) profile for
sends the power EMS) disaster
profile for situation
disaster situation
to the CEM (C-

CEM).

2 The CEM (C- CEM (C- Actor A aggregated
CEM) sends the CEM) (Energy power
aggregated supplier&D- | profile for
power profile for SPEM) disaster
disaster situation situation
to the Actor A
(Energy
supplier&D-

SPEM).

3 The ActorA Actor A CEM (C- aggregated
(Energy. (Energy CEM) power
supplier&D- supplier&D- profile for
SPEM) adjust the SPEM) disaster
the aggregated situation
power profiles for
disaster
situation. Then,
the Actor A
(Energy
supplier&D-

SPEM) sends the
aggregated
PUWCT plUfi;v rUI
disaster situation
to the CEM (C-
CEM).

4 The CEM (C- CEM (C- CEM power
CEM) sends the CEM) (Building profile for
power profile for EMS) disaster
disaster situation situation
to the CEM
(Building EMS).
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Scenario
Scenario No. 1 Energy accommodation in disaster conditions
name:

Step | Event | Name of Description of Servi | Information | Information | Information Require-

No. process process/ ce producer receiver ments, R-
/ activity (Actor) (Actor) exchanged ID
activity

5 The CEM (C- CEM (C- CEM status
CEM) and the CEM) (Building report
CEM (Building EMS)

EMS) send the
status report to
i.ilv I:‘\La;.UI I:'\
(Energy
supplier&D-
SPEM)

6 The Actor A Actor A CEM (C- disaster
(Energy (Energy CEM) signal
supplier&D- supplier&D-

SPEM) sends SPEM)
disaster signal to

the CEM (C-

CEM).

7 The CEM (C- CEM (C- Smart discharge
CEM) changes CEM) device signal
the plan (to
power profile for
disaster
situation). Then,
the CEM (C-

CEM) sends
discharge signal
to the smart
device.

8 The CEM (C- CEM (C- CEM accommoda
CEM) sends - CEM) (Building tion report
accommodation EMS)
report to the
CEM (Building
EMS).

9 The start device Smart CEM results
sends the results device (Building
to\the CEM EMS)

(Building EMS).

10 The CEM CEM CEM (C- results
(Building EMS) (Building CEM)
sends the results EMS)
to the CEM (C-

CEM).

A.3.18.5 Information exchanged

Information exchanged

Name of information
(D)

Description of information exchanged

Requirements for information data

power profile for
disaster situations
(M4-3-1)

The profile consists of the power profiles of
each disaster situation.

aggregated power
profile for disaster
situation (M4-3-2)

First, the profile is created by aggregating the
power profile for disaster situations of
buildings.

Second, the profile is adjusted by the Actor A
(Energy supplier&D-SPEM) .
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Information exchanged

Name of information Description of information exchanged Requirements for information data
(ID)

status report (M4-3-3) | The report is the status of the CEM (C-CEM)
or the CEM (Building EMS).

disaster signal (M4-3- The signal is created by the Actor A (Energy

4) supplier&D-SPEM).

discharge signal (M4- The signal is created by the CEM (C-CEM) for
3-5) the accommodation of power to the Building.
results| (M4-5-90) The Tesuits s created Oy SiTfart devices for

reposting of accommodation.

A.3.18.6 Requirements (optional)

Requirements (optional)

Categories for Category description
reqyirements

Requirement ID Requirement description

A.3.18.7 Common terms and definitions

Common terms@and definitions

Term Definition

A.3.18.8 Custom information_(optional)

Custom information (optional)

Key Value Refers to Seg¢tion

A.3.19 High.level use case (JWG211x, based on WGSP211x) Tariff-Consumption
information exchange

A.3.19.1" Description of the use case

Name of use case

Use case identification

1D Area / Name of use case
Domain(s)/
Zone(s)
JWG- 211x Smart Grid Exchanging information on consumption, price and warnings with external actors
and within the home
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Version management
Version Date Changes Approval status
No.
0.2 01/03/2012 Initial draft Draft
0.4 11/07/2012 Reviewed version Version after
commenting
phase
0.5 12/11/2012 Reviewed version Version for final
nr\mmnnfing
0.51 03/02/2014 Fit description into IEC format
0.6 24/03/014 Modified to new JWG Use Draft
Case ID
Scopeg and objectives of use case

Scope and objectives of use case

Scope

The scope of this use case is the communication,between the CEM and "upstream
actors. The communication between CEM, the,censtimer and (in-home) smart de}i
is officially not in this scope of this report, but.Will be included in the use case
description for the sake of clarity. Smart deviees cover also smart appliances,
generators and storage (see table with actors).

When the consumer has a price depéndent energy tariff and/or a time dependent
distribution tariff, price based demand response is enabled by creating an incenti

w12
ces

e for

load management by consumers.erra CEM in response to price changes (RTP, CPP,
ToU). Note that multiple loads/generation resources (even from multiple premise$) can

be combined in the CEM to\be mutually controlled.

From an architectural point of view the Smart Grid Coordination Group introduce
"Smart Grid Connectiagm,Point" (SG CP) entity as an interface between Smart Grid
actors (applications.and/or organizations) and in-home/building systems or devicg
The diagram below, shows the SG CP in its environment.

g Grid —
%_ Market %
P
Communication channel EQ“"’-,E— ___,.‘_i
5+ i g o
T o5d £
.0 58 o
B, | @& —&—1
o, = = I Smart Grid Connection Point SGCP
& N
e B
Customer
Energy Management Metering (SM)
* | System (CEMS)

f | De\.fices| |Generatior| | Storage |

v

Auto-reglstration

IEC

Please note that the boxes in the diagram above are functional. The Smart Meter

and

CEM can be one or two separate physical boxes. The CEM can also be integrated in
Smart in-home devices. The communication with the Grid market/applications can be

through one or through separate infrastructures.

12 Upstream in this context means towards actor A or B (see actor definitions).
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Scope and objectives of use case

Objective(s)

The objective of this use case is to exchange information between external actors and
the premise in order to:

Make consumers aware of their energy consumption

Providing external market roles with information on (forecasted) energy
consumption

Enable consumers or their Customer Energy Management System to react on
(changes in) energy prices, thus supporting consumers to optimize their
consumption to use cheaper or greener energy (depending on personal
preferences)

Send warnings to the consumer to keep consumption below a certain (contracted)
level

Enable external actors to retrieve the state of in home smart devices

Relateld business
case 3()’

A combination of the functions described in this use support “Demand Résponse’,

following the definition of Eurelectric, which is referenced in the Sustainable Progesses

workgroup’s report.
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Narrative of use case

Narrative of use case

Short description

This use case describes how information regarding price and environmental aspects is sent from upstream actors
to CEM and how information regarding energy consumption or generation as well as smart device statuses are
being sent back to the consumer and upstream actors. Also the case that remote-controllable device is connected
to CEM is described.

Complete description

This high level use case comprises four different primary use cases:
WG 21

The Sihart Meter makes available the information on total power consumption or generation in the housg."ThHe

CEM receives this information but can also receive consumption / generation information per smart dévice. 1B The
rate offlupdate of the information must be proportional to the rate of change in the power drawn.

This ug$e case scenario consists of two scenarios:

— S4nding information regarding (future) power consumption or generation of individual>smart devices. This
information is provided by the smart device to CEM, which may aggregate itnand use it to fgrecast
consumption/generation and send this to the display and external actors. As the (€EM can be a fynction
infegrated in smart devices in the customer premises, more than one CEM jnythe house may execute this
scenario. In this case, one CEM does not have the total house consumption, Butionly partial information|.

— S4nding information regarding total power consumption or generation. This information is provided ppy the
smart meter, sent to the CEM that may use it to make a forecast of cofsumption/generation and forwgrd this
tofthe display and external actors.

Note that several use case scenarios may work together in an iteratiye way. E.g. there might be a negotiation
which lises the price (WGSP2112) to get a forecast (WGSP2111), then adapting the price, which might be b|nding
from there on.

Also npte that the consumption information can be transferred\via different channels to actor A, B and to the]
consurner or in-home devices. This implies that the use case\could effectively be split up into three sub-use
cases,|each with its own goal (sending the information toActor A, sending the information to Actor B and sehding
the infprmation to the Simple External Consumer Display).

In cas¢ of Remote-controllable device is connected'to CEM, CEM asks information regarding power consumption
or gengration to individual remote-controllable device if the remote-controllable device has the capability of
showirlg such information.

JWG 2112: Price and/or environmental information

Actor A will send information (e.g. price, meteorological, environmental, cost related information, warning
messapges) to the consumer or his smart devices via the Energy management gateway; Actor B may do the game
via thel Smart Metering gateway. The“goal is to make the consumer or his devices aware of the amount and fost of
consuthed energy and the amount and income for selling energy back to the grid, or of other elements relevant to
energyl management (e.g. the'percentage amount of green power). The consumer can also receive a notificgtion
that the tariff has been changed.

To moye out peak loads, an external actor can propose a tariff of electricity higher during certain periods of the
day or|during certain days in order to invite his customers to delete or shift various uses or lower their
consurmpptions inits¢housing during these periods. These periods and days may not be fixed in advance, but|rather
deternfined on theAflexibility needs of the smart grid. When such a higher cost period occurs, the customers jare
notifiedl in advance, so that they can be ready to react to these price messages. Smart devices can be
paramegterised or managed by the CEM to start when the energy costs less or when the relative amount of green
energy| is over a set level or to temporarily lowers its power consumption and/or shifts its operation before of after
a pea}\ bUIIDUIIIPtiUII pUIiUU‘. TiIU dedIIIUtUIiLdtiUII Uf t;IU UEI‘V‘; alll.lI Dllldlt u'cvibcb dal'c “IU ICleUIIbiIUi:ity Uf til
consumer.

The price information can be either real-time price, real time combined price and volume messages or a fixed tariff
schedule. Note that dynamic pricing requires a metering system that is able to provide the information for, or to
calculate the cost of energy based on, a flexible tariff scheme. This implies that price related changes in the CEM
by actor A or B may be combined with a tariff update in the smart meter; this is described in use case BI.03. of the
Smart Meters Coordination Group use case repository.

The communication functionalities described in this use case may also be used to send warning messages from
an external actor to the consumer, warning him that emergency load control will happen within a certain period of
time, unless changes in consumption / generation take place.

13 Note that the CEM may be a function embedded in the smart device (having thus access to only partial
consumption information), in which case the information on total consumption is provided to the CEM by a
communication with a gateway or the smart meter.



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

-218 - IEC TR 62746-2:2015 © IEC 2015

Narrative of use case

Note that several use case scenarios may work together in an iterative way. E.g. there might be a negotiation
which uses the price (WGSP2112) to get a forecast (WGSP2111), then adapting the price (WGSP2112), which
might be binding from there on.

Also note that the information may be provided by Actor A or Actor B alternatively, which implies that this use
case could be effectively split up in two sub-use cases.

In case of Remote-controllable device is connected to CEM, CEM interprets the Price and/or environmental
information and controls this type of device remotely.

JWG 2113: Warning messages from CEM / smart device

This primary use case scenario consists of two scenarios:

— A warning message is generated b e smart device a its next

operation will exceed

THe smart device receives information from the CEM on total house consumption and maximum_ confracted
pgwer. The smart device estimates the maximum power that will be consumed during its next"operatipn (ex:
le). If there is a risk to exceed the threshold of the maximum contracted power, a warning-i$ géneratpd and
digplayed on the smart device or other customer interfaces (e.g. other devices or the \Simple ekternal
consumer display). The threshold is based on limits received from the CEM, which can‘be limits for jnstant
pgwer or accumulated energy consumption.

In|case of Remote-controllable device is connected to CEM, CEM makes the warhing message if needled. In
orfler to do this, CEM asks information regarding power consumption to individaal remote-controllable [device
if fhe remote-controllable device has the capability of showing such informatien.

— THe warning message is generated by the CEM after noticing that contracted power is exceeded, baged on
information from the smart meter. Note that the CEM may also take actionto lower the consumption of smart
dgvices; since these actions are not in scope of this use case and the‘work of the SG-CG, this scenarfjo only
dgscribes how the warning messages are being sent.

its (for instant power) can include not only upper limits (for.example, when the customer is close to the
limit of his contracted power) but also lower limits (for example, thevremaining usual instant power consumption
when the customer is out or during night time).

JWG 2114: Retrieve status of smart devices

This ug$e case describes how an external actor retrieves-the state of a smart device directly from the CEM. Tjhis
real time information may be retrieved by an external actor who has a business relationship to the customer
having|guaranteed that some of his smart devices are (exclusively) controlled by the external actor.

In cas¢ of Remote-controllable device is connec¢ted to CEM, CEM makes the status message if needed. In ofder to
do this|, CEM asks status information to individual remote-controllable device if the remote-controllable devige has
the capability of showing such information.

Anothgr alternative is that the customef himself retrieves the state of smart devices via the display, in which|case
the infprmation is not necessarily sénf‘to actor A or B.

General remarks

General remarks

Notes and open issues

Nr Note

1. This high level use case may in the future be split up in two high level use cases:
— upstream communication (consumption, device status)

— downstream and within home communication (price)

2. Where relevant all primary use case (scenarios) may be split up according to external actors

3. There is not yet a use case covering the situation where there would be multiple CEMs and the
aggregation takes place in the grid side of the SG CP. (e.g. how is the user being informed that he is
(going to) exceed his contractual power). Closing this gap would be a next step

4. Next step: define additonal use cases using the top down method, considering the functional
architecture as a black box and identifying which messages would go in / come out
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A.3.19.2 Diagrams of use case

Figure A.28 shows diagrams of use case.

Diagram(s) of use case

JWG 2111: Use case scenario 1: Information regarding power consumption / generation

| storage of individual smart devices

Information regarding power consumption / generation of individual smart devices
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JWG|2111: Use case scenario 2: Information regarding total power consumption

or geineration

Information regarding total‘power consumption
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Diagram(s) of use case

JWG 2112: Price and environmental information

Price & environmental information
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JWG|2113: use case scenario 1: Warning.messages from smart devices

Warning signals based individual appliances consumption
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Diagram(s) of use case

JWG 2113: use case scenario 2: Warning messages from the CEM

Warning signals based total house consumption information from smart meter
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JWG|2114: Retrieve status of smart devices

Retrieve device status
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Figure A.28 — Sequence diagram

A.3.19.3 Technical details

For the definition of this use case, the architecture shown in Figure A.29 has been used as a
basis.
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Figure A.29 — SG CG Architecture‘Model [9]

NOTE | The actors in the above architecture are functional entities, which means that some of them may be|part of
the same physical device (e.g. CEM functionality may be part/of"a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.)
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Actors

Actors

Grouping

Group description

see
|

Actor name

Actor
ist

Actor type
see Actor list

Actor description
see Actor list

Further
information
specific to this
use case

Customer
Energy

Internal

The CEM is a logical function optimising energy
consumption and or production based on messages

(CEM

Manapet

i

lebeiveu ITorT e gliu, caornsurier s bellillgb dlna COMNtrdcts,
and devices minimum performance standards. The
Customer Energy Manager collects messages sent to and
received from connected devices; especially the in-
home/building sector has to be mentioned. It can handle
general or dedicated load and generation management
commands and then forwards these to the connected
devices. It provides vice versa information towards the
“grid / market”. Note that multiple loads/generation
resources can be combined in the CEM to be mutually
controlled. The CEM is a logical function optimising-energy
consumption and or production based on mesSages
received from the grid, consumer’s settingsfand contracts,
and devices minimum performance standards” The
Customer Energy Manager collects messages sent to and
received from connected devices; espegially the in-
home/building sector has to be mgntiohed. It can handle
general or dedicated load and generation management
commands and then forwards these to the connected
devices. It provides vice versarinformation towards the
“grid / market”. Note that multiple loads/generation
resources can be combined in the CEM to be mutually
controlled.

When the CEM is\integrated with communication
functionalities it\is called a Customer Energy Management
System or CEMS.

Energ
mana
gate

pement
ay

Internal

An access)point (functional entity) sending and receiving
smarf(grid related information and commands between
actar A and the CEM, letting the CEM decide how to
process the events. The communication is often achieved
thfough an internet connection of through a wireless
connection.

This gateway may also provide services including protocol
conversion, device management, security and service
capabilities.

Smar
Meter
gate

(LNAH

ng
ay

~

Internal

An access point (functional entity) that allows access to
one or more metering end devices and, when equipped
with an interface, to advanced display / home automation
end devices connected to the local network.

A LNAP also may allow data exchange between different

Tunctional entities connected 10 the same LN. The LNAP
may act simply as a router transferring messages between
the metering end device and/or display/home automation
devices and the Neighbourhood network of wide area
network.

It may also provide services including protocol conversion,
device management, security and service capabilities.
Services may be provided as functions of the LNAP itself or
provide proxy services on behalf of limited capability
devices connected to the local network.
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Actors

Grouping

Group description

Actor name

see
|

Actor
ist

Actor type
see Actor list

Actor description
see Actor list

Further
information
specific to this
use case

Smart meter

Internal

The metering end device is a combination of the following
meter-related functions from the Smart Metering reference
architecture:

e Metrology functions including the conventional meter

displdy (redgister or 1ndaex) ihdt are under legdl
metrological control. When under metrological control,
these functions shall meet the essential requirements
of the MID;

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

. Meter communication functions.

NNAH

Internal

The Neighbourhood Network Access Point is a functional
entity that provides access to one or more LNAP:s;
metering end devices, displays and home automation end
devices connected to the neighbourhood nétwork (NN). It
may allow data exchange between differént functional
entities connected to the same NN.

Simpl
exterr
consu
displg

al
mer

External

Dedicated display screen in conngction with the smart
meter/SG CP available to the custemer to check power
consumption, planned load reductions and load reductions
historical. Other not dedicatedvmeans also exist to deliver
consumption information te‘the customer, such as the
personal computer, the mobile phone or the TV set.

Smar

device

External

A smart device may{be an appliance, generator or storage
device (Local storage devices include direct and functional
electricity storages such as electrochemical batteries, heat
pumps and miéro CHP such as fuel cells with heat buffers,
air conditioning and cooling devices with thermal inertia,
etc...). The smart device can receive data directly from the
grid,"though an interface with the CEM and can react to
commands and messages from the grid in an intelligent
way.

Since the smart device is outside the scope of the SG-CG,
it must be seen as an external actor

Smar
applig
(whitd
goodg

nce

External

An example of a smart device is a smart white goods
appliance which is an appliance that has the capability to
act in response to a message from the grid and thereby
optimize its behaviour towards the energy supply network.
The message can be received from a utility or a third party
energy service provider directly or via a customer energy
management system,

The message can be information like the cost of energy or

the amount of available renewable energy, or it can be a
Demand Respond message (delay load message or other
related information) that the appliance must receive,
interpret and react upon based on pre-set or active
consumer input. The smart appliance is not guaranteed to
respond, but will do so based on its status and user
settings in order to ensure the expected performance.

The consumer has the ultimate control of the appliance and
can override any specific mode (e.g. override a delay to
allow immediate operation, limit delays to no more than a
certain number of hours, or maintain a set room
temperature).

Any appliance operation settings or modes shall be easy
for an average, non-technical consumer to activate or
implement.
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Actors
Grouping Group description
Actor name Actor type Actor description Further
see Actor see Actor list see Actor list information
list specific to this
use case

Actor A External External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the energy management
communication channel.. Examples of such market roles
are the lznnrgy Drn\/idnr’ the l:nnrg\/ Services Drn\/idnr’ the.
aggregator, etc...

HES Internal Responsible for acquiring the reads from meters and/or
from data concentrators
Delivers the raw meter reads to MDM
Repeats the reading for any missing reads
Is the short-term interim data storage (1-3 months) for
meter reads
Pushes the event information upwards to MDM
Supports the specific protocols of the concentrators and
meters
Contains some topology information and aggregation
functionality for plug & play solutions

MDM Internal Is the single meter data repository for all metering data
Is the long-term storage forthe metering data
Ensures the data quality by VEE for the higher level
business processes,
Connects all head-end systems
Is the connection point for other systems to reach the
smart meters'i.e. a gateway to HES and back
Delivers the meter reads to other business systems for
furthier usage
Acts as the critical security firewall between business and
operational systems and the advanced metering
infrastructure.
Contains some topology information and aggregation
functionality

Actor|B External External actor (Smart Grid Market Role) interacting with the
system functions and components in the home or home
automation network through the metering communication
channel. This actor is responsible for collecting metering
data. Examples of such market roles are the DSO,
metering company, etc.

Triggering event, preconditions, assumptions

Use case conditions

Actor/System/Information/
contract

Triggering event Pre-conditions

Assumption

In order to correctly bill
demand/generation flexibility, the
smart meter and CEM need to be
time synchronized
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References
References
No. References Reference Status Impact on use Originator / Link
type case Organisation
1 Example use EDF-0023, EDF-0024, EDF- The original
cases to 0025, EDF-0026, use cases that
WGSP2111 CECEDO0003, ESMIG-0001, served as a
FINS0048 (3.4.2 p 25-26), basis for this
FINS0077, FINS0081, use case
FINS0082, FINS0089,
FINS0090, TC205-0043,
AK716 01 LIC4
AK716.0.1_UC5
2 Example use CECED-0001, CECED-0002, The original
cases to CECED-0003, DKE-0014, use cases that
WGSP2112 EDF-0003, EDF-0016, EDF- served as a
0021, EDF-0027, ESMIG- basis for this
0006, ESMIG0013, ESMIG- use case
0014, FINS-0070, FINS-0071,
PMA-0001, SCE-0001, TC205-
0002 through -0012,
AK716.0.1_UC4,
AK716.0.1_UC5
3 Example use FINS0088 The griginal
cases to use cases that
WGSP2113 served as a
basis for this
use case

Further Information on the use case for classification / mapping

Classifi@h%n information

Relatjon to other use cases

RZ

Flexilility cluster

oF

Level|l of depth

Primdry use case

Prioritisation

5
A\
.

1

Genefic, regional or‘q&i&nal relation
.

Genefic

Viewpoint :O\

Techrjical

Further.keywords for classification

Demand side management, demand response, Smart Grid

A.3.19.4 Step by step analysis of use case

Overview of scenarios
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Scenario conditions

No. Scenario Primary Triggering event Pre-condition Post-condition

name actor

211 Information Smart New consumption / Communication (forecasted)

1.1 regarding device generation / storage connection between all consumption /
power information is available actors is established generation is
consumption / in the smart device . received by actor
generation / The smart device has a | A and/or actor B
storage of schedule instructing it and/or display
individual smart when to send
devices consumption

information to the CEM.
The CEM has a
schedule instructing it
when to send
consumption
information to the
external actor / display.

211 Information Smart Meter | New consumption / Communication (forecasted

1.2 regarding total generation information connection between.all consumption/gen
power is available in the Smart | actors is established eration
consumption / Meter information |s
generation The smart meferhas a | rgceived bylactor

schedule instructing it A and/or or IActor
when to send B and/or digplay
consumption

information to the CEM.

The)CEM has a

schedule instructing it

when to send

consumption

information to the

external actor / display.

211 Price and Actor A or New price and Communication Price and

2 environmental actor B environmentatl connection between all environmental
information informati@n is available actors is established information |s

in Actor_A or Actor B received by
smart devicgs

211 Warning Smart The CEM received The subscribed power Warning

3.1 messages device information on a new limits are made known message is
based on operation to be to the smart device received by
individual executed . display andfor
devices Informatlf[)_n on total smart devicgs

; consumption is
consumption available in the CEM

211 Warning Smart meter | Smart meter is The subscribed power Warning

3.2 messages triggered to send limits are know to the message is
based on total consumption CEM received by
house information to CEM display andjor
consumption Smart meter has a smart devicgs
fronT Smart schedule indicating
mete? when to send

consumption
nformation ta CEM

4 Retrieve status | Actor A or Actor A or Actor B want | The external actor is The external
of smart actor B to retrieve the state of a | authorized to retrieve actor received
devices smart device the state of the the requested

selected smart
device(s)

information

Steps — Scenarios
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Scenario

Scenario name:

JWG 2111: Use case scenario 1: Information regarding power consumption /
generation / storage of individual smart devices

Step Event Name of Descrip- Servi- Informa- Informa- Informa- Require
No. process tion of ce tion tion tion -ments,
/ process/ producer receiver R-ID
activity activity (Actor) (Actor) exchanged

1 New Smart Smart CEM Individual
consump- device device device
tion / sends consump-
generation / information tion /
storage regarding generation
;II;UIIIId“UII bUIIDUIIIP“U I’ bi.UIdHU
is available n to the
in the smart CEM
device

2 CEM The CEM CEM Energy Total or
received aggregates Managemen | partial
consump- and/or t Gateway (forécasted)
tion / forecasts heuse
generation consumptio consump-
information n and sends tion /
per this generation /
individual information storage
smart to the
device Energy

Managemen
t Gateway

3a Energy Energy Energy Smart Total or
Manage- Managemen Managemen | Metering partial
ment t Gateway t Gateway Gateway (forecasted)
Gateway forwards house
received information consump-
(forecasted) Smart tion /
consump- Metering generation /
tion / Gateway storage
generation (alternative)

3b Energy Energy Energy Actor A Total or
Manage- Managemen Managemen partial
ment t Gateway t Gateway (forecasted)
Gateway forwards house
received information consumptio
(forecasted) to Actor A n/
consump- . generation /
tion / (alternative) storage
generation

4 Smart Smart Smart Smart Total or
Metering Metering Metering Meter partial
Gateway Gateway Gateway (forecasted)
(LNARY (LNAP) (LNAP) house
receives sends consump-
(fotecasted) information tion /
consump- fo the generation /
tion / Smart storage
generation Meter

(optional)

5 Smart Smart Smart Simple Total or
Meter Meter Meter external partial
receives sends consumer (forecasted)
(forecasted) information display house
consump- to the consump-
tion / Display tion /
generation (optional) generation /

storage
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Scenario

Scenario name:

JWG 2111: Use case scenario 1: Information regarding power consumption /

generation / storage of individual smart devices

Step Event Name of Descrip- Servi- Informa- Informa- Informa- Require
No. process tion of ce tion tion tion -ments,
/ process/ producer receiver R-ID
activity activity (Actor) (Actor) exchanged
6 Smart Smart Smart Actor B Total or
Metering Metering Metering partial
Gateway Gateway Gateway (forecasted)
(LNAP) (LNAP) (LNAP) house
receives forwards consumption
\rUIUbdbiUU‘[ iIIrUIIIIdi.iUII yUIIUIGiI.UII
consumptio to Actor B storage
n/ (via the
generation metering
channel)
Scenario
Scepario name: JWG 2111: Use case scenario 2: Information regardingtotal power consumptiop or
generation
Step Event Name Descrip- Servi- Informa- Informa- Information | Rejquire
No. of tion of ce tion tion -ments,
process process/ producer receiver exchanged R-ID
/ activity (Actor) (Actor)
activity
1 New The Smart Smart Smart Consump-
consump- Meter Meter Metering tion
tion/ forwards Gateway information
generation the (LNAP)
information consump-
is available tion
in the Smart information
Meter to the
Smart
Metering
Gateway
(LNAP)
2 Smart Smart Smart Energy Consump-
Metering Metering Metering Manageme tion
Gateway Gateway Gateway nt Gateway | information
(LNAP) (LNAP) (LNAP)
receives the forwards
information the
consump-
tion
information
to Energy
Manageme
nt Gateway
3 Energy Energy Energy CEM Consump-
Manage- Manage- Manageme tion
ment ment nt Gateway information
Gateway Gateway
receives the forwards
information the
consump-
tion
information
to CEM
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Scenario
Scenario name: JWG 2111: Use case scenario 2: Information regarding total power consumption or
generation
Step Event Name Descrip- Servi- Informa- Informa- Information | Require
No. of tion of ce tion tion -ments,
process process/ producer receiver exchanged R-ID
/ activity (Actor) (Actor)
activity

4 New The CEM CEM Energy Total and/or
consump- may Manageme forecasted
tion forecast nt Gateway house
information total consump-
ib dVd“dIUiv CUTI™SUTTp= i.iUII
in the CEM tion and

sends
(forecasted)
consump-
tion
information
to the
Energy
Manageme
nt Gateway

5a Energy Energy Energy Acter A Total and/or
Manage- Manage- Manage- forecasted
ment ment ment house
Gateway Gateway Gateway consump-
received forwards tion
(forecasted) information
consump- to Actor A
tion (alternative)

5b Energy Energy Energy Smart Total and/or
Manage- Manage- Manage- Metering forecasted
ment ment ment Gateway house
Gateway Gateway Gateway (LNAP) consump-
received forwards tion
(forecasted) information
consump- to Smart
tion Metering

Gateway
(LNAR)
(alternative)

6 Smart Smart Smart Smart Total and/or
Metering Metering Metering Meter forecasted
Gateway Gateway Gateway house
(LNAP) (LNAP) (LNAP) consump-
receives forwards tion
(forecasted) information
consump- to Smart
tion Meter

(optional)

7 Smart Meter Smart Smart Simple Total and/or
receives Meter Meter external forecasted
(forecasted) forwards consumer house
consump- information display consump-
tion to Display tion

(optional)

8 Smart Smart Smart Actor B Total and/or
Metering Metering Metering forecasted
Gateway Gateway Gateway house
(LNAP) (LNAP) (LNAP) consump-
receives forwards tion
(forecasted) information
consump- to Actor B
tion (via

metering
channel)
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Scenario
Scenario Name: JWG 2112: Price and environmental information
Step Event Name of Description Servi | Informa- Informa- Information | Require-
No. Process of Process/ ce tion tion ments,
/ Activity Producer | Receiver | Exchanged R-ID
Activity (Actor) (Actor)

1a New price Actor B sends Actor B Smart Price and/or
and/or price and/or Metering environ-
environmen environmental Gateway mental
tal is information to (LNAP) information
available in Smart
actor B Metering
\diiUllld' \Jd;.UWdy
tive) (LNAP) (via

metering
channel)

1b Smart Smart Smart Energy Price and/or
Metering Metering Metering Manage- environ-
Gateway Gateway Gateway ment mental
(LNAP) (LNAP) (LNAP) Gateway infermation
receives forwards price
information and/or

environmental
information to
Energy
Management
Gateway

1c Smart Smart Smart Smart Price and/or
Metering Metering Metering Meter environ-
Gateway Gateway Gateway mental
(LNAP) (LNAP) (LNAP) information
receives forwards price
information and/or

environmental
information to
Smart Meter

1d Smart Smart Meter Smart Simple Price and/or
Meter forwards™price Meter external environ-
receives and/or consumer mental
information enyironmental display information

information to
Display

2 New price Actor A sends Actor A Energy Price and/or
and/or information to Manage- environ-
environ- Energy ment mental
mental is Management Gateway information
available in Gateway
actor A
(alternative)

3 Energy Energy Energy CEM Price and/or
Manage- Management Managem environ-
ment Gateway ent mental
Gateway forwards price Gateway information
received and/or
information environmental

information to
CEM

4 CEM CEM identifies CEM Smart Price and/or
received relevant Smart Applian- environ-
new price Devices and ces mental
and/or forwards the information
environ- new price
mental and/or
information environmental

information to
the smart
devices
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Scenario

Scenario Name:

JWG 2113: use case scenario 1: Warning messages from smart devices

Step Event Name Description of | Servi Informa- Information | Informa- | Require-
No. of Process/ ce tion Receiver tion ments,
Proces Activity Producer (Actor) R-ID
s/ (Actor) Exchan-
Activity ged

1 The CEM The CEM sends CEM Smart Total
received information on device house
information total house consump
on a new consumption tion and
operation to and subscribed subscri-
'uv v)\Ubui.UUl PUWCT ;.U “Iv IUUUI

device involved power

2 The smart The smart Smart CEM Warning
device device device message
received estimates the
information maximum power
on total to be consumed
house for the operation
consumption and deducts this
and from the
subscribed available power.
power to the In case there is
device insufficient

power available,
it displays a
warning
message and
sends a warning
message to the
CEM

3a The CEM The CEM sends CEM Smart Warning
received a the warning device message
warning message to
message (other) smart

devices

3b The CEM The CEM sends CEM Energy Warning
received a the warning Managemen | message
warning message to the t Gateway
message Energy

Management
Gateway

4 Energy Energy Energy Smart Warning
Management Management Manage- Metering message
Gateway Gateway ment Gateway
receives the forwards Gateway (LNAP)
warning message to the
message Smart Metering

Gateway
(LNAP)

5 Theé Smart Smart Metering Smart Smart Meter | Warning
Metering Gateway Metering message
Gateway (LNAP) forwards Gateway
(LNAP) message to the (LNAP)
receives the Smart Meter
warning
message

6 The Smart Smart Meter Smart Simple Warning
Meter sends the Meter external message
receives the message to the consumer
warning Display display

message
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Scenario

Scenario name:

JWG 2113: use case scenario 2: Warning messages from the CEM

Step Event Name of| Description Ser Informa- Information | Information | Requi-
No. process/ of process/ vice tion receiver re-
activity activity producer (Actor) exchanged | onts,
(Actor) R-ID

1 Smart meter Smart meter Smart Smart Total house
is triggered sends meter metering consump-
to send information gateway tion
consump- on total (LNAP)
tion house
information consumption
;.U UEI.V‘I i.U Dllldli.

metering
gateway
(LNAP)

2 Smart Smart Smart Energy Total haouse
metering metering metering managemen | consump-
gateway gateway gateway t gateway tion
receives (LNAP) (LNAP)
total house forwards
consump- information to
tion energy

management
gateway

3 Energy Energy Energy CEM Total house
managemen management manageme consump-

t gateway gateway nt gateway tion
receives forwards

total house information to

consump- CEM

tion

4a CEM The CEM CEM Smart Warning
receives sends device message
total house warning
consump- message to
tion and smart devices
notices that
maximum
contracted
power is
being
exceeded

4b CEM The CEM CEM Energy Warning
receives sends Manage- message
total house warning ment
consump- message to Gateway
tion and the Energy
notices that Management
maximum Gateway
contracted
power is
being
exceeded

5 Energy Energy Energy Smart Warning
Manage- Management Manage- Metering message
ment Gateway ment Gateway
Gateway forwards Gateway (LNAP)
receives the message to
warning the Smart
message Metering

Gateway

(LNAP)
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Scenario

Scenario name:

JWG 2113: use case scenario 2: Warning messages from the CEM

Step Event Name of| Description Ser Informa- Information | Information | Requi-
No. process/ of process/ vice tion receiver re-
activity activity producer (Actor) exchanged | onts,
(Actor) R-ID
6 The Smart Smart Smart Smart Meter | Warning
Metering Metering Metering message
Gateway Gateway Gateway
(LNAP) (LNAP) (LNAP)
receives the forwards
warning message to
TTESSaye tre—Stmrart
Meter
7 The Smart Smart Meter Smart Simple Warning
Meter sends the Meter external message
receives the message to consumer
warning the Display display
message
Scenario
Scgnario name: JWG 2114: Retrieve status of smart devices
Step Event Name of Description of Ser | Informa- .| Information Informa- Requi-
No. process process/ Vi- tion receiver tion re-
/ activity ce | producer (Actor) ments,
activity (Actor) IR -ID
1a Actor A Actor A sends a Actor A Energy Device
wants to device state manage- state
retrieve the request to the ment request
state of a energy gateway
smart management
device gateway
(Alternative)
1b Actor B Actor B sends a Actor B Smart Device
wants to device,state Metering state
retrieve the request to the Gateway request
state of a Smart Metering (LNAP)
smart Gateway (LNAP)
device (via metering
(Alternative) channel)
2 Smart Smart Metering Smart Energy Device
Metering Gateway (LNAP) Metering manage- state
Gateway forwards device Gateway ment request
(LNAP) state request to (LNAP) gateway
receives Energy
device 'state management
request gateway
3 Enhergy Energy Energy CEM Device
manage- management manage state
ment gateway ment request
gateway forwards device gateway
receives state request to
device state CEM
request
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Scenario
Scenario name: JWG 2114: Retrieve status of smart devices
Step Event Name of Description of Ser | Informa- | Information Informa- Requi-
No. process process/ Vi- tion receiver tion re-
activity ce | producer (Actor) ments,
activity (Actor) exchanged | g p
4 CEM The CEM CEM Energy Device
receives retrieves the managemen | status
device state device state from t gateway
request its memory and
sends it to the
energy
Illdlldyvlllvlli.
gateway
Optionally, the
CEM may
interrogate the
relevant
appliances on
their current
status
5a Energy Energy Energy Actor A Device
manage- management manage status
ment gateway ment
gateway forwards device gateway
receives status to Actor A
device (Alternative)
status
5b Energy Energy Energy Smart Device
manage- management manage Metering status
ment gateway ment Gateway
gateway forwards device gateway (LNAP
receives status to A Smart
device Metering
status Gateway (LNAR)
(Alternative)
6 Smart Smart Metering Smart Actor B Device
Metering Gateway<(LNAP) Metering status
Gateway forwards device Gateway
(LNAP) statu's to Actor B (LNAP)
receives (via metering
device channel)
status
A.3.19.5 Information exchanged
\O\ Information exchanged
Namp o/f nformation (ID) Description of information exchanged Requirements for information|data
Cons@imption / generation / | Total or partial, actual or forecasted
storage mrormation

Price and/or environmental
information

Confirmation

Information regarding
subscribed power

Warning message

Device state request

Device status
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A.3.19.6 Requirements (optional)

Requirements (optional)

Categories for Category description
requirements

Requirement ID Requirement description

A.3.19.7 _ _Common terms and definitions

Common terms and definitions '\\O
o

Term Definition .“1>)

A.3.19.8 Custom information (optional)

Custom information (optional) '\\

7~
\U) L ¢:
Key Value \Q/ Refers to Se¢tion

A.3.20 High level use case (WGSP 211x) Exchanging information on consumption,
price device status, and warnings with external actors and within the homp

A.3.20.1 Name of use case

Use(g@e identification

: N\
1D Area /| Domain(s)/ N Name of use case
Zone(s) KO
WGSP Smart Grid Exchanging information on consumption, price and warnings with external
2110 actors-and within the home

Versign management

O§‘ Version management
O?ersion Date Changes Approval status
N No

0.2 01/03/ | Initial draft Draft
2012

0.4 11/07/ | Reviewed version Version after
2012 commenting

phase

0.5 12/11/ | Reviewed version Version for final
2012 commenting

0.51 03/02/ | Fit description into IEC format
2014

Scope and objectives of use case
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Scope and objectives of use case

Scope

The scope of this use case is the communication between the CEM and "upstream"14
actors. The communication between CEM, the consumer and (in-home) smart
devices is officially not in this scope of this report, but will be included in the use
case description for the sake of clarity. Smart devices cover also smart appliances,
generators and storage (see table with actors).

When the consumer has a price dependent energy tariff and/or a time dependent
distribution tariff, price based demand response is enabled by creating an incentive
for load management by consumers or a CEM in response to price changes (RTP,
CPP, ToU). Note that multiple loads/generation resources (even from multiple
premises) can be combined in the CEM to be mutually controlled.

From an architectural point of view the Smart Grid Coordination Group introduced the

STart Grid-connection POt (SGCPenmtity as an nterface petween smart Grig
actors (applications and/or organizations) and in-home/building systems or deviges.
The diagram below shows the SGCP in its environment.

Grid _—_
Market
Communication channel ‘ . »
-
g+ §| e
® B 8 =
= b} @«
1] sl 3
[=] =5 r g . - - = p———
e, w= - Smart Grid Connection Point SGCP
2" _
=R -
Customer
Energy Management Ketering (SM)
*! System (CEMS)

| | |
H | De\ncs.-s| F}H\eﬂ:ﬂ“ %w]

Ao-registration

AL

I§C

Please note that the boxes*in the diagram above are functional. The Smart Metgr and
CEM can be one or two-separate physical boxes. The CEM can also be integrat¢d in
Smart in-home devices. The communication with the Grid market/applications cgn be
through one or through separate infrastructures.

Objegtive(s)

The objective of*this use case is to exchange information between external actofs
and the premise in order to:

— Make‘consumers aware of their energy consumption

— o« Providing external market roles with information on (forecasted) energy
consumption

—/ Enable consumers or their Energy Management System to react on (changgs in)
energy prices, thus supporting consumers to optimize their consumption to use
cheaper or greener energy (depending on personal preferences)

— Send warnings to the consumer to keep consumption below a cprtain
(contracted) level

— Enable external actors to retrieve the state of in home smart devices

Related business

A_caomhination of the functions described in this use support ‘Demand Ppcpnncc

case(s)

following the definition of Eurelectric, which is referenced in the Sustainable
Processes workgroup’s report.

Narrative of use case

Narrative of use case

Short description

This use case describes how information regarding price and environmental aspects is sent from upstream
actors to CEM and how information regarding energy consumption or generation as well as smart device
statuses are being sent back to the consumer and upstream actors.

Complete description

14 Upstream in this context means towards actor A or B (see actor definitions).
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Narrative of use case

This high level use case comprises four different primary use cases:
1. WGSP 2111: Information regarding power consumption or generation

The Smart Meter makes available the information on total power consumption or generation in the house. The

CEM receives this information but can also receive consumption / generation information per smart device. 15
The rate of update of the information must be proportional to the rate of change in the power drawn.

This use case scenario consists of two scenarios:

— Sending information regarding (future) power consumption or generation of individual smart devices. This
information is provided by the smart device to CEM, which may aggregate it and use it to forecast
consumption/generation and send this to the display and external actors. As the CEM can be a function
integrated in smart devices in the customer premises, more than one CEM in the house may execute this
SEenario. 1 NS Case, one CEIVIaoes not Nave tne total Mouse ConSumption, DUt onty pardtar miormation.

— Sending information regarding total power consumption or generation. This information is provided-by the
smart meter, sent to the CEM that may use it to make a forecast of consumption/generation and\forwand this
tg the display and external actors.

Note fhat several use case scenarios may work together in an iterative way. E.g. there might(be”a negotiatipn
which|uses the price (WGSP2112) to get a forecast (WGSP2111), then adapting the price, which might be
bindirlg from there on.

Also note that the consumption information can be transferred via different channels_to.actor A, B and to th
consymer or in-home devices. This implies that the use case could effectively be split-up into three sub-use
casesg, each with its own goal (sending the information to Actor A, sending the irformation to Actor B and
sendiphg the information to the Simple External Consumer Display).

w

2. WGSP 2112: Price and/or environmental information

Actor[A will send information (e.g. price, meteorological, environmental{ ¢ost related information, warning
messfges) to the consumer or his smart devices via the Energy mafagement gateway; Actor B may do the|same
via thp Smart Metering gateway. The goal is to make the consumer or his devices aware of the amount and|cost
of corjsumed energy and the amount and income for selling enérgy ‘back to the grid, or of other elements
relevgnt to energy management (e.g.: the percentage amount.ef green power). The consumer can also recgive a
notifigation that the tariff has been changed.

To mg¢ve out peak loads, an external actor can propose.a-tariff of electricity higher during certain periods of the
day of during certain days in order to invite his customers to delete or shift various uses or lower their
consymptions in its housing during these periods. These periods and days may not be fixed in advance, bu
ratherl determined on the flexibility needs of the §mart grid. When such a higher cost period occurs, the
customers are notified in advance, so that they\can be ready to react to these price messages. Smart deviges
can bp parameterised or managed by the CEM to start when the energy costs less or when the relative amgunt
of grelen energy is over a set level or to temporarily lowers its power consumption and/or shifts its operatiof
befor¢ or after a peak consumption period. The parameterization of the CEM and smart devices are the
respopsibility of the consumer.

The price information can be eitherreal-time price, real time combined price and volume messages or a fixed
tariff §chedule. Note that dynamic pricing requires a metering system that is able to provide the information|for,
or to ¢alculate the cost of gnergy based on, a flexible tariff scheme. This implies that price related changes|in

the CEM by actor A or B-mray be combined with a tariff update in the smart meter; this is described in use cpse
BI.03] of the Smart Meters’ Coordination Group use case repository.

The cpmmunicatiof functionalities described in this use case may also be used to send warning messages [from
an exjernal acterto the consumer, warning him that emergency load control will happen within a certain pefiod
of time, unless\changes in consumption / generation take place.

Note fhat several use case scenarios may work together in an iterative way. E.g. there might be a negotiatipn
which|us€s’the price (WGSP2112) to get a forecast (WGSP2111), then adapting the price (WGSP2112), which

mightlbe-binding-frem-there-on

Also note that the information may be provided by Actor A or Actor B alternatively, which implies that this use
case could be effectively split up in two sub-use cases.

3. WGSP 2113: Warning messages from CEM / smart device

This primary use case scenario consists of two scenarios:

— A warning message is generated by the smart device after estimating that the power consumed during its
next operation will exceed maximum contracted power.

The smart device receives information from the CEM on total house consumption and maximum contracted
power. The smart device estimates the maximum power that will be consumed during its next operation (ex:
cycle). If there is a risk to exceed the threshold of the maximum contracted power, a warning is generated

15 Note that the CEM may be a function embedded in the smart device (having thus access to only
partial consumption information), in which case the information on total consumption is provided to
the CEM by a communication with a gateway or the smart meter.
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Narrative of use case

and displayed on the smart device or other customer interfaces (e.g. other devices or the simple external
consumer display). The threshold is based on limits received from the CEM, which can be limits for instant
power or accumulated energy consumption.

The warning message is generated by the CEM after noticing that contracted power is exceeded, based on
information from the smart meter. Note that the CEM may also take action to lower the consumption of
smart devices; since these actions are not in scope of this use case and the work of the SG-CG, this

scenario only describes how the warning messages are being sent.

The limits (for instant power) can include not only upper limits (for example, when the customer is close to the
limit of his contracted power) but also lower limits (for example, the remaining usual instant power consumption

when the customer is out or during night time).

4. WGSP 2114: Retrieve status of smart devices

This yse case describes how an external actor retrieves the state of a smart device directly from the CEM [This
real time information may be retrieved by an external actor who has a business relationship to the customef,
having guaranteed that some of his smart devices are (exclusively) controlled by the external actor:
Another alternative is that the customer himself retrieves the state of smart devices via the display;‘in which
case the information is not necessarily sent to actor A or B.
Genetal remarks
\J
General remarks \Q/
N\
Notes and oper&isues
NI, . Note

1. This high level use case may in the future<be split up in two high level use cases:

— upstream communication (consumgption, device status)

— downstream and within home communication (price)
2. Where relevant all primary use*case (scenarios) may be split up according to external actors
3. There is not yet a use case.covering the situation where there would be multiple CEMs and the

aggregation takes placé in-the grid side of the SGCP. (e.g. how is the user being informed that he is

(going to) exceed his.contractual power). Closing this gap would be a next step
4. Next step: definetadditonal use cases using the top down method, considering the functional

architecture as,a black box and identifying which messages would go in / come out
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Diagrams of use case

Diagram(s) of use case

WGSP 2111: Use case scenario 1: Information regarding power consumption /
generation / storage of individual smart devices

Information regarding power consumption / generation of individual smart devices
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WGSP 2111: Use case scenario 2: Information’ regarding total power consumptipn or
generation

Information regarding totalppower consumption

ActorB Smart Metering Actorid ’ ‘ Smart device ‘ ‘ CEM ‘ Smart Display
(LMAP) [Meter
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Diagram(s) of use case

WGSP 2112: Price and environmental information

Price & environmental information
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WGSP 2113: use case scenario 1: Warning messages from smart devices

Warning signals based individualappliances consumption

Smart Metering £y managemernt l CEn ‘ Smart Devices ‘ Smart l Disflay |
Gat gat . : n Meter |
1 i i nf stal consumption 1 E
' 5 P & : : i
. : : ! | ;
! ! : rning signzl i ! 3
i Parallel i ] rming signal N i |
Optidnal Vo Warming signal i i 1 :
i e — ] i [
; | : ! | ;
A Warning signal | . H : 3
i H i Warning signal . Vo . i
: : ' 1 > Warning signal |

IEC



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

- 242 - IEC TR 62746-2:2015 © IEC 2015

Diagram(s) of use case

WGSP 2113: use case scenario 2: Warning messages from the CEM

Warning signals based total house consumption information from smart meter
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WGSP 2114: Retrieve status of smart devices

Retrieve device status
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A.3.20.2 Technical details

For the definition of this use case, the following architecture has been used as a basis.



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

IEC TR 62746-2:2015 © IEC 2015 - 243 -

EITTIII I

Energy Management /

I
¢ Providing Flexibility {(M490) 1
: I
I Energy
Actor A managem ent : <= Smart Device"
| gateway (EMG)
A |
; |
g I
! Smart Grid |
P Market communication Connection
i poie |
A | P .
v o)
. imple extgrnal
AdtorB < : : : Smart Metering Srnlr:t rnet.er =,V consumdr
Functional metering reference architecture gateway (LNAP ) functionality displa
according the SM-CG [TRS0572) Piay
i M44] architecture
“ e.g. HBES device, smart appliances, storage, generator, domestic charger for EV, complex display
IEC
Note that the actors in the above architecture are functional entities, which ‘means that some of them may pe part

of the pame physical device (e.g. CEM functionality may be part of a@mart device, the smart meter might also

encompass the smart metering gateway and CEM, etc.)
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Actors

Actors

Grouping Group description

Actor name Actor type Actor description Further
see Actor list see Actor see Actor list information
list specific to this
use case

Customer Energy Internal The CEM is a logical function optimising energy
Manager (CEM) consumption and or production based on messages
lUbeiVUU ITorT e gliu, caorsurier s bb‘l.l.illgb dlla
contracts, and devices minimum performance
standards. The Customer Energy Manager collects
messages sent to and received from connected
devices; especially the in-home/building sector has to
be mentioned. It can handle general or dedicated load
and generation management commands and then
forwards these to the connected devices. It providées
vice versa information towards the “grid / market”|
Note that multiple loads/generation resources €an be
combined in the CEM to be mutually controlled. The
CEM is a logical function optimising energy
consumption and or production based/n messages
received from the grid, consumer’s settings and
contracts, and devices minimum perfermance
standards. The Customer Energy\Manager collects
messages sent to and received from connected
devices; especially the inzhiome/building sector has to
be mentioned. It can handle‘general or dedicated load
and generation management commands and then
forwards these to thenconnected devices. It provides
vice versa informatien towards the “grid / market”.
Note that multiplelloads/generation resources can be
combined in the CEM to be mutually controlled.

When the-C€EM is integrated with communication
functionalities it is called a Customer Energy
Management System or CEMS.

Enerdy management Internal An dccess point (functional entity) sending and
gateway receiving smart grid related information and
commands between actor A and the CEM, letting the
CEM decide how to process the events. The
communication is often achieved through an internet
connection of through a wireless connection.

This gateway may also provide services including
protocol conversion, device management, security
and service capabilities.

Smar{ Metering Internal An access point (functional entity) that allows access
gateway (LNAR) to one or more metering end devices and, when
equipped with an interface, to advanced display /
home automation end devices connected to the local
network

A LNAP also may allow data exchange between
different functional entities connected to the same LN.
The LNAP may act simply as a router transferring
messages between the metering end device and/or
display/home automation devices and the
Neighbourhood network of wide area network.

It may also provide services including protocol
conversion, device management, security and service
capabilities. Services may be provided as functions of
the LNAP itself or provide proxy services on behalf of
limited capability devices connected to the local
network.
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Actors

Grouping

Group description

Actor name Actor type Actor description Further
see Actor list see Actor see Actor list information
list specific to this
use case
Smart meter Internal The metering end device is a combination of the
following meter-related functions from the Smart
Metering reference architecture:
e Metrology functions including the conventional
meter aispidy (redgisier or imdex) tidt dre under
legal  metrological control. When under
metrological control, these functions shall meet
the essential requirements of the MID;
e One or more additional functions not covered by
the MID. These may also make use of the display;
Meter communication functions.
NNAR Internal The Neighbourhood Network Access Point is a
functional entity that provides access to one/or more
LNAP’s, metering end devices, displays and home
automation end devices connected to the
neighbourhood network (NN). It may.allow data
exchange between different functional entities
connected to the same NN.
Simple external External Dedicated display screen insconnection with the smart
consymer display meter/SGCP available tothe' customer to check power
consumption, planned\load reductions and load
reductions historical."Other not dedicated means also
exist to deliver consumption information to the
customer, such.as/the personal computer, the mobile
phone or the TV set.
Smar{ device External A smart dévice may be an appliance, generator or

storage’device (Local storage devices include direct
and functional electricity storages such as
electrochemical batteries, heat pumps and micro CHP
such as fuel cells with heat buffers, air conditioning
and cooling devices with thermal inertia, etc...). The
smart device can receive data directly from the grid,
though an interface with the CEM and can react to
commands and messages from the grid in an
intelligent way.

Since the smart device is outside the scope of the
SGCG, it must be seen as an external actor
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Actors
Grouping Group description
Actor name Actor type Actor description Further
see Actor list see Actor see Actor list information
list specific to this
use case

Smart appliance External An example of a smart device is a smart white goods
(white goods) appliance which is an appliance that has the

capability to act in response to a message from the
grid and thereby optimize its behaviour towards the
energy Qlllhllf_\l\/ network The message can be received
from a utility or a third party energy service provider
directly or via a home energy management system,

The message can be information like the cost of
energy or the amount of available renewable energy,
or it can be a Demand Respond message (delay load
message or other related information) that the
appliance must receive, interpret and react upon
based on pre-set or active consumer input. The_smart
appliance is not guaranteed to respond, but.will-do so
based on its status and user settings in orderto
ensure the expected performance.

The consumer has the ultimate contfol of the
appliance and can override any specific mode (e.qg.
override a delay to allow immediate operation, limit
delays to no more than a certainhumber of hours, or
maintain a set room temperature).

Any appliance operationsettings or modes shall be
easy for an average,.non-technical consumer to
activate or implement.

Actor|A External External actor(Smart Grid Market Role) interacting
with the system*functions and components in the
home or home automation network through the energy
managément communication channel.. Examples of
such market roles are the Energy Provider, the
Energy Services Provider, the aggregator, etc...

HES Internal Responsible for acquiring the reads from meters
and/or from data concentrators

Delivers the raw meter reads to MDM
Repeats the reading for any missing reads

Is the short-term interim data storage (1-3 months) for
meter reads

Pushes the event information upwards to MDM

Supports the specific protocols of the concentrators
and meters

Contains some topology information and aggregation

functionalitvforplua-8& slav solutions
4 LRl Frery
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Actors

Grouping

Group description

Actor name
see Actor list

Actor type
see Actor
list

Actor description
see Actor list

Further
information
specific to this
use case

MDM

Internal

Is the single meter data repository for all metering
data

Is the long-term storage for the metering data

Ellbulﬂb I.ilﬁ ddld quaiily lLly ‘V’EE I'UI l.;lﬁ ;Iigilﬁl iUVCi
business processes

Connects all head-end systems

Is the connection point for other systems to reach the
smart meters i.e. a gateway to HES and back

Delivers the meter reads to other business system$s
for further usage

Acts as the critical security firewall betweep business
and operational systems and the advanced metering
infrastructure.

Contains some topology information.dand aggregation
functionality

Actor|B

External

External actor (Smart Grid Market Role) interacting
with the system functions_and.components in the
home or home automatioh network through the
metering communication“channel. This actor is
responsible for collecting metering data. Examples of
such market roles are the DSO, metering company,
etc.

Triggering event, preconditions, assumptions

Use case conditions

>

ctor/System/Information/

contract

Triggering event Pre-conditions

Assumption

In order to correctly
bill
demand/generation
flexibility, the smart
meter and CEM need
to be time
synchronized
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served as a
basis for this
use case

FINS0077,
FINS0081,
FINS0082,
FINS0089,
FINS0090,
TC205-0043,
AK716.0.1_UC4,
AK716.0.1_UC5

Example use
cases to
WGSP2112

CECED-0001,
CECED-0002,
CECED-0003,
DKE-0014, EDF-
0003, EDF-0016,
EDF-0021, EDF-
0027, ESMIG-
0006,
ESMIG0013,
ESMIG-0014,
FINS-0070,
FINS-0071,
PMA-0001, SCE-
0001, TC205-
0002 through -
0012,
AK716.0.1_(UC4,
AK716.0.4,UC5

The original
use cases that
served as a
basis for this
use case

Example use
cases to
WGSP2113

FINS0088

The original
use cases that
served as a
basis for this
use case

Further Information on the use case for classification / mapping

Classification information

Relat

on to other use cases

Flexibility cluster

Level

of depth

Primary use case

Prioritisation

1

Generic, regional or national relation

Generic

Viewpoint

Technical

Further keywords for classification



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

IEC TR 62746-2:2015 © IEC 2015 — 249 -

Classification information

Demand side management, demand response, Smart Grid

A.3.20.3 Step by step analysis of use case

Overview of scenarios

Scenario conditions

No. Scenario Primary actor Triggering event Pre-Condition Post-Condition
name
211 Information Smart device New consumption / Communication (forecasted
1.1 regarding generation / storage | connection between | consumption /
power information is all actors is generation |is
consumption / available in the established recéived by|actor
generation / smart device ) Ayand/or acfor B
storage of The smart device and/or display
individual smart has a schedule
devices instructing it when
to send
consumption
information  fo.the
CEM.
The,CEM has a
schiedule instructing
it when to send
consumption
information to the
external actor /
display.
211 Information Smart Meter New consumption / Communication (forecasted
1.2 regarding total generation connection between | consumptiofp/gen
power information is all actors is eration
consumption / available in the established information |s
generation Smart Meter received by|actor
The smart meter A and/or or JActor
has a schedule B and/or digplay
instructing it when
to send
consumption
information to the
CEM.
The CEM has a
schedule instructing
it when to send
consumption
information to the
external actor /
display.
211 Prieeand Actor A or actor B New price and Communication Price and
2 enyironmental environmental connection between | environmental
information information is all actors is information |s
avaitatte T ACtor A Tstabtistred TECETVET by
or Actor B smart devices
211 Warning Smart device The CEM received The subscribed Warning
3.1 messages information on a power limits are message is
based on new operation to be made known to the received by
individual executed smart device display and/or
devices . smart devices
consumption Informatlo_n on total
consumption is
available in the
CEM
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Scenario conditions

No. Scenario Primary actor Triggering event Pre-Condition Post-Condition
name
211 Warning Smart meter Smart meter is The subscribed Warning
3.2 messages triggered to send power limits are message is
based on total consumption know to the CEM received by
house information to CEM display and/or
consumption Smart meter has a smart devices
from smart schedule indicating
meter when to send
consumption
information to CEM
4 Retrieve status Actor A or actor B Actor A or Actor B The external actoris | The external
of smart want to retrieve the authorized to actor recéived
devices state of a smart retrieve the state of the reqliested
device the selected smart information
device(s)
Steps|— Scenarios
Scenario '\\
P
Scenario WGSP 2111: Use case scenario 1: Information regarding-power consumption /
name: generation / storage of individual smart devices
Step Event | Name of | Description | Service Informa- (Dn\orma-tion Information Requi-
No. process/ | of process/ tion Q receiver re-
activity activity prod (Actor) exchanged | lonts,
(Acter) -ID
1 New Smart Smart CEM Individual
consum device device device
ption / sends consumption
genera- information / generation
tion / regarding | storage
storage consumption
informa to the CEM
tion is
availa-
ble in
the
smart
device
2 CEM The CEM CEM Energy Total or
recei- aggregates Management partial
ved and/or Gateway (forecasted)
consum forecasts house
ption / consumption consumption
genera- and sends / generation /
tion this storage
informa information
fiensper to the
Hading Ennrg\]/
dual Manage-
smart ment
device Gateway
3a Energy Energy Energy Smart Total or
Mana- Manage- Manage- Metering partial
gement ment ment Gateway (forecasted)
Gate- Gateway Gateway house
way forwards consumption
recei- information / generation /
ved Smart storage
(fore- Metering
casted) Gateway
consum (alternative)
ption /
generat
ion
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Scenario
Scenario WGSP 2111: Use case scenario 1: Information regarding power consumption /
name: generation / storage of individual smart devices
Step Event | Name of | Description | Service Informa- Informa-tion Information Requi-
No. process/ | of process/ tion receiver re-
activity activity producer (Actor) exchanged ments,
(Actor) R-ID

3b Energy Energy Energy Actor A Total or
Mana- Manage- Manage- partial
gement ment ment (forecasted)
Gate- Gateway Gateway house
way forwards consumption
IVL:U;' iufunnaliuu yUIIUIaL;UII
ved to Actor A storage
(fore- ’
casted) (alternative)
consum
ption /
genera-
tion

4 Smart Smart Smart Smart Meter Total or
Mete- Metering Metering partial
ring Gateway Gateway (forecasted)
Gate- (LNAP) (LNAP) house
way sends consumption
(LNAP) information / generation /
recei- to the Smart storage
ves Meter
(fore- (optional)
casted)
consum
ption /
genera-
tion

5 Smart Smart Meter Smart Simple Total or
Meter sends Meter external partial
recei- information consumer (forecasted)
ves to the display house
(fore- Display consumption
casted) (optional) / generation /
consum storage
ption /
genera-
tion

6 Smart Smart Smart Actor B Total or
Mete- Metering Metering partial
ring Gateway Gateway (forecasted)
Gate- (LNAP) (LNAP) house
way forwards consumption
(LNAP), information / generation /
recei- to Actor B storage
ves (via the
(fore- metering
eastety eharreH
consum
ption /
genera-
tion
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Scenario
Scenario WGSP 2111: Use case scenario 2: Information regarding total power consumption or
name: generation
Step Event | Name of | Description | Service Informa- Information Informa- Require-
No. process/ | of process/ tion receiver tion ments,
activity activity p(rzgtuoc;t)ar (Actor) FEERE] R-ID
1 New The Smart Smart Smart Consump-
consum Meter Meter Metering tion
ption/ forwards the Gateway information
genera- consumption (LNAP)
tion information
o tothre-Smmart
-tion is Metering
avai- Gateway
lable in (LNAP)
the
Smart
Meter
2 Smart Smart Smart Energy Consump-
Mete- Metering Metering Management (j~tion
ring Gateway Gateway Gateway information
Gate- (LNAP) (LNAP)
way forwards the
(LNAP) consumption
receive information
s the to Energy
informa Manage-
-tion ment
Gateway
3 Energy Energy Energy CEM Consump-
Mana- Managemen Manageme tion
gement t Gateway nt Gateway information
Gate- forwards the
way consumption
receiv- information
es the to CEM
informa
-tion
4 New The CEM CEM Energy Total
consum may, Management and/or
ption forecast Gateway forecasted
informa total house
-tion is consumption consump-
availa- and sends tion
ble in (forecasted)
the consumption
CEM information
to the
Energy
Manage-
ment
Gateway
5a Energy Energy Energy Actor A Total
Mana- Manage- Manage- and/or
gement ment ment forecasted
Gate- Gateway Gateway house
way forwards consump-
recei- information tion
ved to Actor A
(fore-- (alternative)
casted)
consum
ption
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Scenario
Scenario WGSP 2111: Use case scenario 2: Information regarding total power consumption or
name: generation
Step Event | Name of | Description | Service Informa- Information Informa- Require-
No. process/ | of process/ tion receiver tion ments,
activity activity p(ergtuoc;t)ar (Actor) FEERE] R-ID

5b Energy Energy Energy Smart Total
Mana- Managemen Manage- Metering and/or
ge- t Gateway ment Gateway forecasted
ment forwards Gateway (LNAP) house
Gate- information consump-
way to-Stmart trot
recei- Metering
ved Gateway
(fore- (LNAP)
casted) (alternative)
consum
ption

6 Smart Smart Smart Smart Meter Total
Mete- Metering Metering and/or
ring Gateway Gateway forecasted
Gate- (LNAP) (LNAP) house
way forwards consump-
(LNAP) information tion
recei- to Smart
ves Meter
(fore- (optional)
casted)
consum
ption

7 Smart Smart Meter Smart Simple Total
Meter forwards Meter external and/or
recei- information consumer forecasted
ves to Display display house
(fore- (optional) consump-
casted) tion
consum
ption

8 Smart Smart Smart Actor B Total
Mete- Metering Metering and/or
ring Gateway Gateway forecasted
Gate- (LNAP) (LNAP) house
way forwards consump-
(LNAP) information tion
recei- to Actor B
ves (via
(fore- metering
casted) channel)
consum
ption
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Scenario
Scenario WGSP 2112: Price and environmental information
name:
Step Event | Name of | Description | Service Informa- Information Informa- Require-
No. process/ | of process/ tion receiver tion ments,
activity activity p(ergtuoc:-t)ar (Actor) FEERE] R-ID
1a New Actor B Actor B Smart Price
price sends price Metering and/or
and/ and/or Gateway environ-
or environ- (LNAP) mental
environ mental information
Illvlli.di ;II;UIIIId“UII
is avai- to Smart
lable in Metering
actor B Gateway
(alterna (LNAP) (via
tive) metering
channel)

1b Smart Smart Smart Energy Rrice
Mete- Metering Metering Management and/or
ring Gateway Gateway Gateway environ-
Gate- (LNAP) (LNAP) mental
way forwards information
(LNAP) price and/or
recei- environ-
ves mental
informa information
-tion to Energy

Manage-
ment
Gateway

1c Smart Smart Smart Smart Meter Price
Mete- Metering Metering and/or
ring Gateway Gateway environ-
Gate- (LNAP) (LNAP) mental
way forwards information
(LNAP) price and/or
recei- environ-
ves mental
informa information
-tion to Smart

Meter

1d Smart Smart Meter Smart Simple Price
Meter forwards Meter external and/or
recei- price and/or consumer environ-
ves environ- display mental
informa mental information
-tion information

to Display

2 New Actor A Actor A Energy Price
price sends Management and/or
and/ information Gateway environ-
or to Energy mental
environ Manage- information
mental ment
is avai- Gateway
lable in
actor A
(alterna
tive)

3 Energy Energy Energy CEM Price
Mana- Manage- Manage- and/or
gement ment ment environ-
Gate- Gateway Gateway mental
way forwards information
recei- price and/or
ved environ-
informa mental
tion information

to CEM
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Scenario
Scenario WGSP 2112: Price and environmental information
name:
Step Event | Name of | Description | Service Informa- Information Informa- Require-
No. process/ | of process/ tion receiver tion ments,
activity activity p(ergtuo(;t)ar (Actor) FEERE] R-ID
4 CEM CEM CEM Smart Price
recei- identifies Appliances and/or
ved relevant environ-
new smart mental
price devices and information
ardfor forwards—the
environ new price
mental and/or
informa environment
tion al
information
to the smart
devices
Scenario
Scenario WGSP 2113: use case scenario 1: Warning messages‘from smart devices
name:
Step Event | Name of | Description | Service Informa- Information Informa- Redquire-
No. process/ | of process/ tion receiver tion mgnts,
activity activity p(ergtuoit)ar (Actor) FEERE] RHID
1 The The CEM CEM Smart device | Total house
CEM sends consump-
recei- information tion and
ved on total subscribed
informa house power
tion on consumption
a new and
opera- subscribed
tion to power to'the
be device
execu- involved
ted
2 The The smart Smart CEM Warning
smart device device message
device estimates
recei- the
ved maximum
informa power to be
tion on consumed
total for the
house operation
corisum and deducts
piion this from the
and available
subscri power. In
bed case there
power is
to the insufficient
device power
available, it
displays a
warning
message
and sends a
warning
message to
the CEM
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Scenario
Scenario WGSP 2113: use case scenario 1: Warning messages from smart devices
name:
Step Event | Name of | Description | Service Informa- Information Informa- Require-
No. process/ | of process/ tion receiver tion ments,
activity activity p(rzgtuoc;t)ar (Actor) FEERE] R-ID
3a The The CEM CEM Smart device | Warning
CEM sends the message
recei- warning
ved a message to
warning (other)
mesSSa- STITaTt
ge devices
3b The The CEM CEM Energy Warning
CEM sends the Management message
recei- warning Gateway
ved a message to
warning the Energy
messa- Manage-
ge ment
Gateway
4 Energy Energy Energy Smart Warning
Mana- Manage- Manage- Metering message
gement ment ment Gateway
Gate- Gateway Gateway (LNAP)
way forwards
recei- message to
ves the the Smart
warning Metering
messa- Gateway
ge (LNAP)
5 The Smart Smart Smart Meter Warning
Smart Metering Metering message
Mete- Gateway Gateway
ring (LNAP) (LNAP)
Gate- forwards
way message to
(LNAP) the Smart
recei- Meter
ves the
warning
messa-
ge
6 The Smart Meter Smart Simple Warning
Smart sends the Meter external message
Meter message to consumer
recei- the Display display
ves the
warning
messa-
ge
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Scenario
Scenario WGSP 2113: use case scenario 2: Warning messages from the CEM
name:
Step Event | Name of | Description | Service Informa- Information Informa- Require-
No. process/ | of process/ tion receiver tion ments,
activity activity p(ergtuoc:-t)ar (Actor) FEERE] R-ID

1 Smart Smart meter Smart Smart Total house
meter sends meter metering consump-
is information gateway tion
trigge- on total (LNAP)
red to house
DUIIL.JI bUIIbUIII}J“UII
consum to smart
ption metering
informa gateway
tion to (LNAP)
CEM

2 Smart Smart Smart Energy Tatalkkhouse
mete- metering metering management consump-
ring gateway gateway gateway tion
gate- (LNAP) (LNAP)
way forwards
recei- information
ves to energy
total manage-
house ment
consum gateway
ption

3 Energy Energy Energy. CEM Total house
mana- manage- manage- consump-
gement ment ment tion
gate- gateway gateway
way forwards
recei- information
ves to CEM
total
house
consum
ption

4a CEM The CEM CEM Smart device | Warning
recei- sends message
ves warning
total message to
house smart
consum devices
ption
and
notices
that
maxi-
mum
contrac
power
is being
excee-
ded
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Scenario
Scenario WGSP 2113: use case scenario 2: Warning messages from the CEM
name:
Step Event | Name of | Description | Service Informa- Information Informa- Require-
No. process/ | of process/ tion receiver tion ments,
activity activity p(ergtuoc:-t)ar (Actor) FEERE] R-ID
4b CEM The CEM CEM Energy Warning

recei- sends Management message
ves warning Gateway
total message to
house the Energy
CUOTTSuUTit I.V‘Idllayc'
ption ment
and Gateway
notices
that
maxi-
mum
contrac
ted
power
is being
excee-
ded

5 Energy Energy Energy Smatt Warning
Manag Manage- Manage- Metering message
ement ment ment Gateway
Gate- Gateway Gateway (LNAP)
way forwards
recei- message to
ves the the Smart
warning Metering
messa- Gateway
ge (LNAP)

6 The Smart Smart Smart Meter Warning
Smart Metering Metering message
Mete- Gateway Gateway
ring (LNAP) (LNAP)

Gate- forwards
way messagé {o
(LNAP) the Smart
recei- Meter

ves the

warning

messa-

ge

7 The Smart Meter Smart Simple Warning
Smart sends the Meter external message
Meter message to consumer
recei- the Display display
vesithe
warning
ge
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Scenario
Scenario WGSP 2114: Retrieve status of smart devices
name:
Step Event | Name of | Description | Service Informa- Information Informa- Require-
No. process/ | of process/ tion receiver tion ments,
activity activity p(ergtuoc:-t)ar (Actor) FEERE] R-ID
1a Actor A Actor A Actor A Energy Device
wants sends a management state
to device state gateway request
retrieve request to
the the energy
D;.d;.t: uf mdardyc=
a smart ment
device gateway
(Altern
ative)

1b Actor B Actor B Actor B Smart Device
wants sends a Metering state
to device state Gateway request
retrieve request to (LNAP)
the the Smart
state of Metering
a smart Gateway
device (LNAP) (via
(Altern metering
ative) channel)

2 Smart Smart Smart Energy Device
Mete- Metering Metering management state
ring Gateway Gateway gateway request
Gatewa (LNAP) (LNAR)

y forwards
(LNAP) device state
recei- request to
ves Energy
device manage-
state ment
request gateway

3 Energy Energy Energy CEM Device
manag manager manage- state
ement ment ment request
gate- gateway gateway
way forwards
recei- device state
ves request to
device CEM
state
request

4 CEM The CEM CEM Energy Device
receis retrieves the management status
ves device state gateway
device from its
state memory and
request sends it to

the energy
man agent
gateway
Optionally,
the CEM
may
interrogate
the relevant
appliances
on their
current
status
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Scenario
Scenario WGSP 2114: Retrieve status of smart devices
name:
Step Event | Name of | Description | Service Informa- Information Informa- Require-
No. process/ | of process/ tion receiver tion ments,
activity activity producer (Actor) R-ID
(Actor) exchanged
5a Energy Energy Energy Actor A Device
mana- manage- manage- status
gement ment ment
gate- gateway gateway
way forwards
IUL;S;' dvvibe
ves status to
device Actor A
status (Alternative)
5b Energy Energy Energy Smart Device
mana- manage- manage- Metering status
gement ment ment Gateway
gate- gateway gateway (LNAP
way forwards
recei- device
ves status to A
device Smart
status Metering
Gateway
(LNAP)
(Alternative)
6 Smart Smart Smart Actor B Device
Mete- Metering Metering status
ring Gateway Gateway
Gate- (LNAP) (LNAP)
way forwards
(LNAP) device
recei- status to
ves Actor B (via
device metering
status channel)
A.3.20.4 Information exchanged
Information exchanged
Name of information Description of information exchanged Requirements for information|data
(ID)
Cons{yimption / Total or partial, actual or forecasted
generpation / starage
infornjation
Price jand/or
envirgnmental

information

Confirmation

Information regarding
subscribed power

Warning message

Device state request

Device status
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A.3.20.5

Requirements (optional)

- 261 -

Requirements (optional)

Categories for
requirements

Category description

Requirement ID

Requirement description

A.3.2L.6 Common terms and definitions
Common terms and definitions
Term Definition
A.3.20.7 Custom information (optional)
Custom information (optional)
Key Value Refers to Seg¢tion
A.3.2 High level use case (JWG212x, based on WGSP212x) Direct load-generatign

management (international)

A.3.21.1 Description of the use case
Name| of use case
Use case identification
1D Area / Domain(s)/ Name of use case
Zone(s)
JWGZ12x- Smart Grid Direct load / generation management
WGSP
Versign management
Version management
Version Date Changes Approval
No. status
0.2 01/03/2012 Initial draft Draft
0.4 11/07/2012 Reviewed version Version after
commenting
phase
0.5 13/11/2012 Reviewed version Version for
final
commenting
0.51 03/02/2014 Fit description into IEC
format
0.51- 28/02/2014 Marge JP requirements Draft for
JP0.8 Comment
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Version management

Version Date Changes Approval
No. status
0.6 12/03/2014 Minor changes to include Draft

this initial SPWG Use Case
into JWG-UC activities with
a new JWG-UC ID.

Initial WGSP-UC had been
extended with Japanese
requirements for the JWG

activity.
Scopg and objectives of use case
Scope and objectives of use case
Scopg The scope of this use case is the communication between the CEM and?tpstream" 16
actors. The communication between CEM, the consumer and (in-heme) smart devices|(e.qg.
appliances / generators / storage) is officially not in this scope of this"report, but will be
included in the use case description for the sake of clarity. Smart devices cover also g§mart
appliances, generators and storage (see table with actors).
Note that multiple loads/generation resources (even from multiple premises) can be
combined in the CEM to be mutually controlled.
From an architectural point of view the Smart Grid . Coordination Group introduced the
"Smart Grid Connection Point" (SG CP) entity as an’interface between Smart Grid actors
(applications and/or organizations) and in-homeg/building systems or devices. The diagram
below shows the SG CP in its environment:
—
Communication channel !5 {J_ | —}
O
S a
fg‘ : ;51 g
BT oBE g |
8 = = | Smart Grid Connection Point SGCP
i
= Customer
f—g Energy Management Metering (SM)
%t| System (CEMS)
g I
% : ‘ De\.rices| |GEHEF3UDFH Storage|
<y
IEC
Please note that the boxes in the diagram above are functional. The Smart Meter and |CEM
can be one or two separate physical boxes. The CEM can also be integrated in Smart|in-
home devices. The communication with the Grid market/applications can be through ohe or
through separate infrastructures.
Objective(s) The objective of this use case is to manage in-home devices in order to control power
consumption or generation resources for example to:
Avoid the risk of black out
React to real time peak power messages
Balance the load between consumption and local production
Optimize the consumption to use cheaper and/or greener energy (depending on personal
preferences)
Maintain power quality

16 Upstream in this context means towards actor A or B (see actor definitions).
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Scope and objectives of use case

Related
business case(s)

Demand Side Management messages are sent to the Consumer Energy Manager (CEM) to
trigger a program that manages load by interacting with a number of in-home smart devices
connected to the CEM.

The functions described below can be labeled as a “Direct load control” use case, following
the definition of Eurelectric, which is referenced in the Sustainable Processes Workgroup’s
report

The difference with Use Case 2110 (supporting Demand Response) is that the operator
responsible for managing the load/generation flexibility actively asks to change
consumption/generation with a specific amount. The consumer’s reaction to this request,
however is depending on the contract between the consumer and the organisation sending
out the message and the final decision made by the consumer or the device receiving the

mesSSages

Narrative of use case

Narrative of use case

Short description

2) mergencies

B
ad) Emergency load control
b

) Announce end of emergency load control

The fyinctions described below can be labeled as a “Direct load' control” use case, following the definition o
Eurelgctric, which is referenced in the Sustainable Processes workgroup’s report.

Messf@ges and metrological information are provided to the home/building via an interface called the Smart|Grid
Conngction Point (SG CP). The following messages can be distinguished:

1) Direct — load / generation / storage management

Complete description
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Narrative of use case

This use case comprises three primary use cases:
JWG2121: Load / generation / storage management

A load/generation management message is sent by an upstream actor to increase, reduce or limit the load,
generation or stored energy.

A load/generation management message is sent from actor A or B to the CEM. The CEM can forward the
message directly to the appliance/generator/storage or it may (based on a number of parameters) translate it
into individual control messages to the smart devices that were found to best suited to fulfill the operation. A
smart device may be an appliance, generator or storage device (e.g. storage batteries, heat pumps, fuel cells,
etc.).

Based on the load management message from the CEM, the smart device may change the power consumption,
generfation or storage depending on the Kind of device, what the device Is currently doing and the consumer
settinpgs. The start of the device may also be shifted in order to avoid taking energy during the peak timevor|to
avoid|exceeding a set power limit or may shift the activation of certain features.

The JEM may provide feedback to the external actor requesting the load/generation change, so thisiactor gan
have pn idea of which change in consumption/generation to expect and to update his demand/generation
forecast. The feedback may also be used for billing purposes

In cage of Remote-controllable device is connected to CEM, CEM interprets the load/generation managemgnt
messf@ge and controls this type of device remotely.

In sorhe case, Actor A or B sends a load/generation management message to the, CEM in advance (for example,
the night before the day) due to high demand forecast.

It can|be considered that a negotiation process between Actor A or B and CEM-éxists in order to negotiate fhe
amouht of power reduction.

JWG2122: Emergencies

When| there is a risk of a blackout in a given area, an emergency /Message from actor A or B can request smart
devices to turn to network standby according to a safe procedure set by the manufacturer. The message may or
may rjot contain predefined time duration. The grid may also.provide a message notifying the end of the
emergency and the return to normal status.

This yse case describes the functionalities involved withCemergencies from the home perspective. It shows |how
an enjergency message is sent to the home and how,the CEM reacts to this. Use case “WGSP-2300 Emergency
Demgnd Messages — Load shedding” describes the'\emergency from the perspective of the external actor (¢.g.

DSO)

Use case WGSP-2112 describes how warning-messages may be sent from an external actor to the consumier,
warnipg that emergency load control will happen within a certain period of time, unless changes in consumption
/ gengration take place. This may typically precede WGSP-2122.

The primary use cases consist of twe'scenarios:

— “Emergency load control” describes how a load control message is sent through the CEM, to the devices. In
bse the emergency loadtcontrol message already contains the duration of the load control period, theg CEM
njay instruct the smariidevices at the right moment that the emergency period has passed. Thig last
rstruction is not in _scope of this use case and is not described in the detailed analysis. Confirmation$ may
ptionally be sent\from the CEM to Actor A/B so this actor can have an idea of which change in
bnsumption/generation to expect and to update his demand/generation forecast. The feedback may also be
ped for billing)purposes.

[¢]

C O O =

—  “Announcelend of emergency load control” describes how an external actor instructs the CEM that the
mergency»period is ended. Confirmation from the CEM may be requested by the external actor to ensure
that all CEM’s have received the message.

(0]

In cade_of Remote-controllable device is connected to CEM, CEM interprets the Emergency load control
message/end of emergency signal and controls this type of device remotely.

In some case, Actor A/B may use this message for notifying the period of scheduled-blackout to CEM in
advance.

Under the severe emergency case, the risk of blackout may be higher. When this happens CEM may change its
operation plan (for example, set higher priority to charging battery).

General remarks

General remarks
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Notes and open issues

Notes and open issues

Nr Note
1. A possible new primary use case on direct load control could describe how the grid asks which CEMs
are willing to change consumption; grid receives offers and chooses which ones to accept.
Developing this further may be a next step.
2. Where relevant all primary use case (scenarios) may be split up according to external actors
3. There is not yet a use case covering the situation where there would be multiple CEMs and the
annrnnnhnn takes nlnr\n inthe nrld side of the SG CP_(e g how is the user hnmn infarmed that he is
(gomg to) exceed his contractual power). Closing this gap  would be a next step
4. Next step: define additional use cases using the top down method, considering the functiohal
architecture as a black box and identifying which messages would go in / come out
A.3.21.2 Diagrams of use case
Figure A.30 shows diagrams of use case.
o A\
Diagram(s) of use case \<(/
£
JWG PR121: Load / generation / storage management
DIRECT LOAD MANAGEMENT- smart device has enddecision about its load adjustment
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JWG 2122: Emergencies

JWG 2122: Use case scenario 1. Emergency load control
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JWG P122: Use case scenario 2: Announce end of emergehgy load control
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Figure A.30 — Sequence diagram

A.3.21.3 Technical details

For the definition of this use case, the architecture shown in Figure A.31 has been used as a
basis.
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M44]l architecture

Energy
Actor A management Smart Device*
gateway (EMG)

A

H

H

H
AR T T TN

! o Smart Grid |

E Market communication Connection I

t Point 1
........... LT T e Lo T e R e RO e e TR T T R R T R e R T RCR R P EERCTRCSS
; | i
: H 1 :
¥ 1 "‘ l/Ie extefnal
H 1 Smart Metering Smart meter EJ P
H Adtor B . R <7 consumgr
: Functional metering reference architecture I gateway (LNAP ) functionality ) display
according the SM-CG (TR50572) "
|
i '
S D . S

* e.g. HBES device, smart appliances, storage, generator, domestic charger for EV, complexisplay, remote-controlled device

Figure A.31 — SG CG Architecture-Model [9]

NOTE | The actors in the above architecture are functional entities,\which means that some of them may be|part of
the same physical device (e.g. CEM functionality may be partiof a smart device, the smart meter might also
encompass the smart metering gateway and CEM, etc.)

Actorg

. O,Q\Actors

Grouping

A\ Group description
£

Adtor name Actor type
sed Actor list see Actor lis

.

>

]

#

Actor description
see Actor list

Further
informpation
specifjc to

this yise

case

Custgmer Energy Internal
Manaper

The CEM is a logical function optimising energy
consumption and or production based on messages
received from the grid, consumer’s settings and
contracts, and devices minimum performance standards.
The Customer Energy Manager collects messages sent
to and received from connected devices; especially the
in-home/building sector has to be mentioned. It can
handle general or dedicated load and generation

management commands and then forwards these to the
connected devices. It provides vice versa information
towards the “grid / market”. Note that multiple
loads/generation resources can be combined in the CEM
to be mutually controlled.

When the CEM is integrated with communication
functionalities it is called a Customer Energy
Management System or CEMS

Energy Internal
management
gateway

An access point (functional entity) sending and receiving
smart grid related information and commands between
actor A and the CEM, letting the CEM decide how to
process the events. The communication is often
achieved through an internet connection of through a
wireless connection.

This gateway may also provide services including
protocol conversion, device management, security and
service capabilities.
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Actors
Grouping Group description
Actor name Actor type Actor description Further
see Actor list see Actor list see Actor list information
specific to
this use
case
Smart Metering Internal An access point (functional entity) that allows access to
gateway (LNAP) one or more metering end devices and, when equipped

with an interface, to advanced display / home

automation end devices connected to the local netwaork

A LNAP also may allow data exchange between different
functional entities connected to the same LN. The LNAP
may act simply as a router transferring messages
between the metering end device and/or display/home
automation devices and the Neighbourhood network of
wide area network.

It may also provide services including protocol
conversion, device management, security and'§érvice
capabilities. Services may be provided as,functions of
the LNAP itself or provide proxy services an‘behalf of
limited capability devices connected to the local
network.

Smar{ meter Internal The metering end device is a combination of the
following meter-related functions-from the Smart
Metering reference architecture:

e Metrology functiods “including the conventional
meter display (register or index) that are under legal
metrological (control. When under metrological
control, these“functions shall meet the essential
requiremeptsof the MID;

e One or:more additional functions not covered by the
MID These may also make use of the display;

. Meter communication functions.

NNAHR Internal ThesNeighbourhood Network Access Point is a
functional entity that provides access to one or more
LNAP’s, metering end devices, displays and home
automation end devices connected to the neighbourhood
network (NN). It may allow data exchange between
different functional entities connected to the same NN.

Simple external External Dedicated display screen in connection with the smart
consUmer display meter/SG CP available to the customer to check power
consumption, planned load reductions and load
reductions historical. Other not dedicated means also
exist to deliver consumption information to the customer,
such as the personal computer, the mobile phone or the
TV set.

Smar{ device External A smart device may be an appliance, generator or
storage device (Local storage devices include direct and
functional electricity storages such as electrochemical
batteries, heat pumps and micro CHP such as fuel cells
with heat buffers, air conditioning and cooling devices
with thermal inertia, etc...). The smart device can
receive data directly from the grid, though an interface
with the CEM and can react to commands and messages
from the grid in an intelligent way.

Since the smart device is outside the scope of the SG-
CG, it must be seen as an external actor
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Actors

Grouping

Group description

Actor name
see Actor list

Actor type
see Actor list

Actor description
see Actor list

Further
information
specific to

this use

case

Smart appliance
(white goods)

External

An example of a smart device is a smart white goods
appliance which is an appliance that has the capability
to act in response to a message from the grid and

fhorohy nIhHmi7n s behaviour towards the. energy
supply network. The message can be received from a
utility or a third party energy service provider directly or
via a customer energy management system,

The message can be information like the cost of energy
or the amount of available renewable energy, or it can
be a Demand Respond message (delay load message or
other related information) that the appliance must
receive, interpret and react upon based on pre=setror
active consumer input. The smart appliance-is not
guaranteed to respond, but will do so based/on its status
and user settings in order to ensure the expected
performance.

The consumer has the ultimate control of the appliance
and can override any specific mode (e.g. override a
delay to allow immediate opgration, limit delays to no
more than a certain numbenof hours, or maintain a set
room temperature).

Any appliance operation settings or modes shall be easy
for an average, non-technical consumer to activate or
implement.

Remag
Contr
devic

te-
bllable

b

External

Example of Remote-Controllable device is air-condition
or which has capability of remote-control. When CEM
controls, this type of device, messages from the grid is
interpreted by CEM and the CEM controls this type of
device remotely. Since the Remote-controllable Device
is outside the scope of IEC/TC57/WG21, it must be seen
as an external actor

Actor

External

External actor (Smart Grid Market Role) interacting with
the system functions and components in the home or
home automation network through the energy
management communication channel.. Examples of such
market roles are the Energy Provider, the Energy
Services Provider, the aggregator, etc...

HES

Internal

Responsible for acquiring the reads from meters and/or
from data concentrators

Delivers the raw meter reads to MDM

Repeats the reading for any missing reads

Is the short-term interim data storage (1-3 months) for
meter reads

Pushes the event information upwards to MDM

Supports the specific protocols of the concentrators and
meters

Contains some topology information and aggregation
functionality for plug & play solutions
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Actors

Grouping Group description

Actor name Actor type Actor description Further
see Actor list see Actor list see Actor list information
specific to

this use

case

MDM Internal Is the single meter data repository for all metering data

Is the long-term storage for the metering data

LTISuUres ic Udld qudlity Dy VL 10T U1 THyrner 1evel

business processes
Connects all head-end systems

Is the connection point for other systems to reach the
smart meters i.e. a gateway to HES and back

Delivers the meter reads to other business system’s for
further usage

Acts as the critical security firewall betweepbusSiness
and operational systems and the advanced metering
infrastructure.

Contains some topology information.and aggregation
functionality

Actor|B External External actor (Smart Grid Market Role) interacting with
the system functions and gomponents in the home or
home automation network through the metering
communication channel."This actor is responsible for
collecting metering data. Examples of such market roles
are the DSO, metering company, etc.

Triggering event, preconditions, assumptions

Use case conditions

Actpr/System/Information/ Triggering event Pre-conditions Assumptign

contract

In order to correctly bill
demand/generation flexibility, the
smart meter and CEM need to be
time synchronized
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References

No.

References
type

Reference

Status

Impact on use
case

Originator /
Organisation

Link

Example use
cases to
WGSP2121

DKE-0015, DKE0019 through
DKE0021,EDF-0002, EDF-
0003, EDF-0007, EDF0008,
EDF-0009, EDF-0017, EDF-
0022, ESMIG-0012, ESMIG-
0013, ESMIG-0014, ESMIG-
0017, FINS0048, FINS0074,
EINS0078 FINS0080

The original use
cases that served
as a basis for this
use case

FINS0083, FINS0084,
FINS0085, FINS0086,
FINS0087, PMA-0001,
TC205-0019 through 0038,
TC205-0044 through 0046,
TC205-0048,
AK716.0.1_UC1,
AK716.0.1_UC3; CECED
load shedding.

Example use
cases to
WGSP2122

FINS0048, FINS0085

The original uge
cases that served
as a basis(fon this
use casé

JP use cases
contributed
at May 2012
and JP user
stories
contributed
at Feb. 2013
to
IEC/TC57/W
G21

JPUC#1, JPUC#2, JPUC#3,
JPUC#4, JPUC#5, JPUCH#6,
JPUC#8, JPUC#9, JPUC
#10, JPUC #11 and user
stories related to above UCs.

These use cases
show-additional
actor and
réquirements on
data elements of
messages

Further information on the use case'for classification / mapping

Classification information

Relat

on to other use cases

Flexiy

ility cluster

Level

of depth

Prima‘ry use case

Prioritisation

1

Gene

Ficy regional or national relation

Generic

Viewpoint

Technical

Further keywords for classification

Demand side management, direct load control, Smart Grid

A.3.21.4

Overview of scenarios

Step by step analysis of use case
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Scenario conditions

¢ansumption / feed-
in

No. Scenario Primary Triggering event Pre-condition Post-condition
name actor
2121 Direct — load Actor A or | Actor A or Actor B Communication The smart device 17
/ generation / | Actor B wants to send a connection between executed the load
storage load management all actors is management message
management message to the established and Actor A or Actor B
market The consumer received feedback with
configured the CEM | 2 load curve recorded
and/or the or this period.
participating devices. In case of Remote-
The consumer controllable device is
configured-thedevice—T—connected 1o CEM] the
settings and CEM interprets thg load
thresholds managementmesgage
Information on total and_controls this type of
consumption or device remgately.
consumption per
device is available in
the CEM
2122. Emergency Actor A or | The need for an Communication The CEM ordered gll
1 load control Actor B emergency between all actorssean” | smart devices to switch
reduction of power be established off and sent
consumption / feed- confirmation back fo
in is identified actor A or to the HES.
In case of Remote
controllable devicq is
connected to CEM| the
CEM interprets thg
Emergency load cgntrol
message and contfols
this type of device
remotely following |the
message.
2122. Announce Actor A or | There is nosmore Communication The CEM informed all
2 end of Actor B need faran between all actors can | smart devices that|the
emergency emergency be established emergency load cqntrol
load control reduction of power period has ended and

sent confirmation hack
to actor A or to the
HES.

In case of Remote
controllable devicq is
connected to CEM| the
CEM interprets thg end
of Emergency mesjsage
and controls this type of
device remotely
following the messfage.

17 Smart device may be an appliance, generator or storage device (e.g. battery).
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Steps — Scenarios
Scenario
Scenario name: JWG 2121: Load / generation / storage management
Step Event Name of Description Servi Informa- Informa- Information | Require
No. process of process/ ce tion tion -ments,
lactivity activity producer receiver exchanged R-ID
(Actor) (Actor)

1a Actor A Actor A sends Actor A Energy Load
wants to a load Manageme | manage-
send a load management nt ment
manage- message to Gateway message
ment Energy
message to Management
the market Gateway
(alternative)

1b Actor B Actor B sends Actor B Smart Load
wants to a load Metering managemen
send a load management Gateway t'message
manage- message to (LNAP)
ment Smart
message to Metering
the market Gateway
(alternative) (LNAP)

(via the
metering
channel)

2 Smart Smart Smart Energy Load
Metering Metering Metering Manage- manage-
Gateway Gateway Gateway ment ment
(LNAP) (LNAP) (LNAP) Gateway message
receives the forwards the
load load
manage- management
ment message to
message the Energy

Management
Gateway

3 Energy Energy Energy CEM Load
Manage- Management Manage- manage-
ment Gateway ment ment
Gateway forwards the Gateway message
receives a load
load management
manage- message to
ment CEM
message

4 CEM Optionally, CEM Energy Start of load
receives when a Manageme | adjustment
load notification nt notification
nfanage- needs to be Gateway
ment displayed on
message the simple

external
consumer
display, the
CEM sends a
notification to
the Energy
Management
Gateway

5 Energy Energy Energy Smart Start of load
Manage- Management Manage- Metering adjustment
ment Gateway ment Gateway notification
Gateway sends the Gateway (LNAP)

receives the
load
manage-
ment
message

notification to
Smart Meter



https://iecnorm.com/api/?name=6c4ca3ad70ca0a0c516e9257ffd58f38

- 274 - IEC TR 62746-2:2015 © IEC 2015
Scenario
Scenario name: JWG 2121: Load / generation / storage management
Step Event Name of Description Servi Informa- Informa- Information | Require
No. process of process/ ce tion tion -ments,
lactivity activity producer receiver exchanged R-ID
(Actor) (Actor)

6 Smart Smart Smart Smart Start of load
Metering Metering Metering Meter adjustment
Gateway Gateway Gateway notification
(LNAP) (LNAP) sends (LNAP)
receives the the
load notification to
mdardyc= Ollldli. I.V‘Ivi.vl
ment
message

7 Smart Meter Smart Meter Smart Simple Start of lead
receives the sends the Meter external adjustment
load start of load consumer notification
manage- management display
ment notification to
message the Display

8 CEM CEM decides CEM Smart Order of
received the which smart devices load
load devices need adjustment
managemen to be adjusted
t message and sends an

order of load
adjustment to
them

9 Smart The Smart Smart CEM Load
devices devices devices adjustment
receive the decide to feedback
order of switch on/off
load based on the
adjustment consumer’s

settings and
send
feedbackyto
CEM

10 CEM CEM informs CEM Energy Change in
receives Energy Manageme | consumption
feedback Management nt
from smart Gateway on Gateway
devices which change

in
consumption
to expect.

11a Energy Energy Energy Actor A Change in
Manage= Management Managem consumption
ment Gateway ent
Gateway forwards the Gateway
receives the change in
change in consumption
consumptio to Actor A
n (alternative)

11b Energy Energy Energy Smart Change in
Manage- Management Managem Metering consumption
ment Gateway ent Gateway
Gateway forwards the Gateway (LNAP)
receives the change in
change in consumption
consump- to Smart
tion Metering

Gateway
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Scenario
Scenario name: JWG 2121: Load / generation / storage management
Step Event Name of Description Servi Informa- Informa- Information | Require
No. process of process/ ce tion tion -ments,
lactivity activity producer receiver exchanged R-ID
(Actor) (Actor)

12 Smart Smart Smart Actor B Change in
Metering Metering Metering consumption
Gateway Gateway Gateway
receives the forwards the (LNAP)
change in change in
consumptio consumption
LIl ;.U Abi.UI B

(via the
metering
channel)

13 Load CEM sends CEM Smart End of'load
adjustment an end of devices adjustment
period is load
finished adjustment to

Smart devices

14 Smart The smart Smart CEM End of load
devices devices devices adjustment
receive the switch on/off feedback
end of load and send
adjustment feedback to
from CEM CEM

15 CEM CEMS sends CEM Energy End of load
receives the load Manageme | adjustment
feedback adjustment nt feedback
from smart notification to Gateway
devices the Energy

Management
Gateway

16 Energy Energy Energy Smart End of load
Managemen Management Managem Metering adjustment
t Gateway Gateway: ent Gateway notification
receives sends’the end Gateway (LNAP)
feedback of |oad

adjustment
notification to
the Smart
Metering
Gateway
(LNAP)

17 Smart Smart Smart Smart End of load
Metering Metering Metering Meter adjustment
Gateway Gateway Gateway notification
(LNAPY (LNAP) sends (LNAP)
received end of load
notification adjustment

notification to
Smart Meter

18 Smart Meter Smart Meter Smart Display End of load
received sends the end Meter adjustment
notification of load notification

adjustment
notification to
Display

19 Smart Meter Smart Meter Smart Smart Load curve
received sends the Meter Metering
notification load curve Gateway

recorded for (LNAP)

this period to
Smart
Metering
Gateway
(LNAP)
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Scenario
Scenario name: JWG 2121: Load / generation / storage management
Step Event Name of Description Servi Informa- Informa- Information | Require
No. process of process/ ce tion tion -ments,
lactivity activity producer receiver exchanged R-ID
(Actor) (Actor)

20 Smart Smart Smart Energy Load curve
metering metering Metering Manage-
gateway gateway Gateway ment
(LNAP) (LNAP) sends (LNAP) Gateway
receives load curve to
load curve Energy

I‘V‘idlldHUIIIUIIi
Gateway

21 Energy Energy Energy CEM Load curve
Manage- Management Manage-
ment Gateway ment
Gateway sends load Gateway
receives curve to CEM
load curve

22 CEM CEM sends CEM Energy Load
receives the end of Manage« adjustment
load curve load ment feedback
from smart adjustment Gateway
meter period to

Energy
Management
Gateway and
sends a load
curve
recorded for
this period

23a Energy Energy Energy Actor A Load
Manage- Management Managem adjustment
ment Gateway ent feedback
Gateway forwards the Gateway
receives the feedback to
feedback Actor A

(alternative)

23b Energy Energy Energy Smart Load
Manage- Management Manage- Metering adjustment
ment Gateway ment Gateway feedback
Gateway forwards the Gateway (LNAP)
receives the feedback to
feedback Smart

Metering
Gateway
(LNAP)
(alternative)

24 Smart Smart Smart Actor B Load
Metering Metering Metering adjustment
Gateway Gateway Gateway feedback
(LNAP) (LNAP) (LNAP)
receives the forwards the
feedback feedback to

Actor B
(via the
metering
channel)
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Scenario

Scenario name:

JWG 2122: Emergencies — 1, Emergency Load Control

Step Event Name of Description Servi- Informa- Informa- | Information | Requi-
No. process/ of process/ ce tion tion re-
activity activity producer | receiver | exchanged | o
(Actor) (Actor) R-ID
1a The need Actor A sends Actor A Energy Emergency
for an an emergency Manage message
emergen- message to ment
cy the Energy Gateway
reduction Management
of power Gateway
cuTsutnp= \d“.vllld;.ivv[
tion /
feed-in is
identified

1b The need Actor B sends Actor B Smart Emergency
for an an emergency metering | message
emergen- message to gateway
cy the Smart (LNAP
reduction metering
of power gateway
consump- (LNAP
tion is (alternative)
identified (via the

metering
channel)

2 Smart Smart Smatt Energy Emergency
Metering Metering metering Manage message
Gateway Gateway gateway ment
(LNAP) (LNAP) sends (LNAP) Gateway
receives emergency
the message to
emergen- Energy
cy Management
message Gateway

3 Energy Energy Energy CEM Emergency
Manage- Management Manageme message
ment Gateway nt
Gateway forwards the Gateway
receives emergency
the message to
emergen- CEM
cy
message

4 CEM CEM orders CEM Smart Emergency
receives all smart devices load
the devices to management
emergen- switch to message
cy network
message standby

5 Smart Smart devices Smart CEM Confirmation
devices switch to devices (optional)
received network
emergen- standby and
cy optionally
message send

confirmation
back to CEM

6 CEM CEM CEM Energy Confirmation
receives optionally Manage (optional)
confirma- sends ment
tion confirmation Gateway

to Energy
Management

Gateway
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Scenario
Scenario name: JWG 2122: Emergencies — 1, Emergency Load Control
Step Event Name of Description Servi- Informa- Informa- | Information | Requi-
No. process/ of process/ ce tion tion re-
activity activity producer | receiver | exchanged | o
(Actor) (Actor) R-ID
5a Energy Energy Energy Actor A Confirmation
Manage- Management Manage- (optional)
ment forwards ment
Gateway confirmation Gateway
receives to Actor A
confirma- (Alternative)
;.iUII
5b Energy Energy CEM Smart Confirmation
Manage- Management metering (optional)
ment forwards gateway
Gateway confirmation (LNAP)
receives to Smart
confirma- metering
tion gateway
(LNAP)
(Alternative)
6 Smart Smart Smart ActorB Confirmation
Metering metering metering (optional)
Gateway gateway gateway
(LNAP) forwards (LNAP)
receives confirmation
confirma- to Actor B
tion (Alternative)
(via the
metering
channel)
Scenario
Scenario name: JWG 2122: Emergencies — 2,Announce end of Emergency Load Control
Step| Event Name of | Description of | Servi- Informa- Informa- Informa- Requi-
No. process process/ ce tion tion tion re-
lactivity activity producer receiver ments,
(Actor) (Actor) exchan- -1D
ged
1a There is no Actor A sends Actor A Energy End of
more need an end of Manage- emergen-
for an emergency ment cy
emergency message to the Gateway message
reduction-of Energy
power Management
consump- Gateway
tionv/-feed- (alternative)
in
1b There is no Actor B sends Actor B Smart End of
more need an end of metering emergen-
for an emergency gateway cy
emergency message to the (LNAP message
reduction of Smart metering
power gateway (LNAP
consump- (alternative)
tion / feed- (via the
in metering
channel)
2 Smart Smart Metering Smart Energy End of
Metering Gateway metering Manage- emergen-
Gateway (LNAP) sends gateway ment cy
(LNAP) end of (LNAP) Gateway message
receives the emergency
message message to
Energy
Management
Gateway
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Scenario
Scenario name: JWG 2122: Emergencies — 2,Announce end of Emergency Load Control
Step Event Name of | Description of | Servi- Informa- Informa- Informa- Requi-
No. process process/ ce tion tion tion re-
lactivity activity producer receiver ments,
(Actor) (Actor) | exchan- R-ID
ged

3 Energy Energy Energy CEM End of
Manage- Management Mange- emergen-y
ment Gateway ment message
Gateway forwards the Gateway
receives the end of
emerqgency. emerqgency

message to
CEM

4 CEM CEM sends a CEM Smart End of
receives the message to devices emergen-
end of smart devices, cy
emergency allowing them message
message to operate in

normal mode

5 CEM CEM optionally CEM Energy Confirma-
receives the sends Manage- tion
end of confirmation to ment (optional)
emergency Energy Gateway
message Management

Gateway

6a Energy Energy Energy Actor A Confirma-
Manage- Management Managem tion
ment forwards ent (optional)
Gateway confirmation to Gateway
receives Actor A
confirmation (Alternative)

6b Energy Energy CEM Smart Confirma-
Manage- Management metering tion
ment forwards gateway (optional)
Gateway confirmation to (LNAP)
receives Smart metering
confirmation gateway

(LNAP)
(Alternative)

7 Smart Smart metering Smart Actor B Confirma-
Metering gateway metering tion
Gateway forwards gateway (optional)
(LNAP) confirmation to (LNAP)
receives Actor B

confirmation

(Alternative)
(via the
metering
channel)
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Information exchanged

Name of information (ID)

Description of information exchanged

Requirements for
information data

Load management message

This may include an economic value for the
flexibility requested by Actor A/B

User Story named “Manage energy
consumption of smart devices by Smart Grid”
requires in-advance notification of load
management. Also, this User Story requires a

negotiation process for the amount of power
reduction hetween Actor A/B and CEM

The time period for power
reduction in advance
“(date, time, window)” for
in-advance notification.

The response status of
CEM which is accept or
reject or not-sufficient for a

User Story named “Control of Smart home
appliances in response to power saving
request from Electric power supplier” requires
tariff information at each time slot in advance
as one type of incentive.

fiot:
FEgoHatHoR—ProeesSSs

Tariff information )(24-lhours
in advance, forexample) as
one type of incentive

Start pf load adjustment
notifigation

Annoyncement of load
adjusiment

Orderof load adjustment

Load pdjustment feedback

Change in consumption

End of load adjustment

End of load adjustment feedback

End of load adjustment
notifigation

Load furve

Load pdjustment feedback

Emergency message

User Story named “Control of Smart home
appliance before power cut” requires time
period information when no power will be

provided by scheduled blackout.

User Story named “Control of Smart home
Appliances in case of natural disaster”
requires level of Emergency so that CEM may
change its operation under the severe
emergency case.

Time period of power ¢ut
(date, time, window)

Level of alert: for example
normal or severe

Emergency load"management
messfge

Configmation

A confirmation sent back to an external actor
after receiving a load management message

H Lada:
ey—Heraees

an indication of the amount of load /
generation that will be shifted

an indication that the CEM will comply with
the request, without an estimate

End of emergency message
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Requirements (optional)

Requirements (optional)

Categories for
requirements

Category description

Requirement ID

Requirement description

A.3.21.7 _ _Common terms and definitions

Common terms and definitions

Term

Definition

A.3.21.8 Custom information (optional)
Custom information (optional)
Key Value Refers to Seg¢tion
A.3.22 High level use case (WGSP2120) Direct [6ad / generation management
(European)
A.3.22.1 Description of the use case
Name| of use case
Use case identification
1D Domain(s) Name of use case
WGSIP 2120 Smart Grid Direct load / generation management
Versign management
Version management
Changes Date Domain Area of Title Approval
/ expert expertise status
Version / Domain draft, for
| Role comments,
for voting,
Timat
0.2 01/03/2012 Domain Initial draft | Draft
expert
0.4 11/07/2012 Editor Reviewed Version after
version commenting
phase
0.5 13/11/2012 Editor Reviewed Version for
version final
commenting

Scope and objectives of use case
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