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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GENERIC SMART GRID REQUIREMENTS -

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

FOREVWOURD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioh comgrising
all national electrotechnical committees (IEC National Committees). The object of IEC is/to prpmote
infernational co-operation on all questions concerning standardization in the electrical and electronic fieldls. To
th{s end and in addition to other activities, IEC publishes International Standards, Technieal Specificqtions,
Tgchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter- referred to as| “IEC
Pyblication(s)”). Their preparation is entrusted to technical committees; any IEC National_ Committee intefested
in| the subject dealt with may participate in this preparatory work. International;~governmental and| non-
gdvernmental organizations liaising with the IEC also participate in this preparatien.”|IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance-with conditions determingd by
agreement between the two organizations.

2) THe formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interndtional
cgnsensus of opinion on the relevant subjects since each technical{committee has representation frgm all
inferested IEC National Committees.

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

4) In|order to promote international uniformity, IEC National Committees undertake to apply |IEC Publicptions
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence
bgtween any IEC Publication and the corresponding 'national or regional publication shall be clearly indicdted in
the latter.

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

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

7) Ng¢ liability shall attach to IEC of+its' directors, employees, servants or agents including individual experfs and
members of its technical comnittees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeq) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Pyblications.

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

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

IEC [SRD_62913-1, which is a Systems Reference Deliverable, has been prepared by
IEC $ystems committee Smart Energy.

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

Draft SRD Report on voting

SyCSmartEnergy/80/DTS SyCSmartEnergy/100/RVDTS

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

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

A list of all parts in the IEC SRD 62913 series, published under the general title Generic smart
grid requirements, can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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 indicates
that| it contains colours which are considered to be useful for the “corfect
undgrstanding of its contents. Users should therefore print this document using a
colopr printer.
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INTRODUCTION

IEC SRD 62913 generic smart grid requirements are needed to fulfil the SG3 decision 2 made
by the SMB at its February 2010 meeting (SMB/4204/DL, Decision 137/10) requesting the
need to describe all the functional and system requirements for all smart grid applications.

The IEC Smart Grid Standardization Roadmap states that “the standardization process should

offer

a formal path between the application as “requested” by smart grid (stakeholders) and

the standards themselves, i.e. a “top-down” process”, whilst at the same time recognizing that
for various reasons in many cases this path has not been the one implemented. This has in

turn ledto-inconsistencies-in-standards

The |purpose of the IEC’s systems approach is to ensure and improve the interoperibility

betwgen smart energy systems and components. This approach is based on,the’busi

Ness

needs expressed by the market. The main purpose of capturing and sharing géeneric dmart
grid [requirements is the constitution of a basis for coming standardization work, | with

stan

A wd
grid
Use

ards ensuring and facilitating the deployment of smart grid applications.

rking group has been set up within IEC SyC Smart Energy in erder to capture the gmart
requirements derived from the market needs, using a standardized approach baseld on
Cases as described in the IEC 62559 series. This work is building on existing Use Cases,

namely within the IEC when they exist, and is carried out collaboratively with the expeijts of

ther

IEC

clarif
proc
ener
(IEC

exp
syste
harn
Case

stakgholders.

Use
iden
in th
input

Blevant technical committees.

S5RD 62913 will deliver an applicable methodology to draft Use Cases (IEC SRD 62913-1),
ying ‘who does what’ with regards to smart enérgy Use Cases, and it will also initiatg the
bss of listing, organizing and making available the Use Cases which carry the gmart
gy requirements which should be addressed by the IEC core technical standards
SRD 62913-2). The IEC's systems appreach will require adapted tools and processgs to

facigrate its implementation, and until they are available to the IEC National Committeeq and

rts, IEC SRD 62913-2 should be qunderstood as the first stepping stone towards| this
ms approach implementation. IEC SRD 62913-3 will be a roles database, based ppn a
onized naming methodology, (to ensure consistency when drafting smart energy|Use
s. This will provide a consistent and ready-to-use framework for all standardizption

Cases in the top-dewn approach of IEC SyC Smart Energy (C/1845/RV) are too|s to
ify smart grid requirements used to assess situations in standards (gaps or overlaps) and
t way contribute to interoperability. These requirements may also be used furthgr as
for interoperability profiles for the testing phase.

Thege requirements should then feed into the work carried out by IEC SyC Smart Energy| with

othe

technical committees in order to ensure the technical standards are developed taking

into fccount the needs and priorities of the smart grid market.

This
defin

document corresponds to the specific application of the Use Case methodology for
ing generic smart grid requirements according to the IEC systems approach
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GENERIC SMART GRID REQUIREMENTS -

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

1 Scope

This|part of IEC SRD 62913 describes a common approach for IEC technical committegs to
define generic smart grid requirements for further standardization work. It uses as~inpuf the
Use [Case methodology defined as part of the IEC 62559 series, and provides a more detpiled
methodology for describing Use Cases and extracting requirements from these\Use Cases.
This| is necessary to achieve a consistent and homogeneous description of geperic
requlrements for the different areas which make up the smart grid environment.

2 INormative references

Therp are no normative references in this document.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the follgwing
addrgsses:

o |[EC Electropedia: available at hitp://www.electropedia.org/

e |$0 Online browsing platform® available at http://www.iso.org/obp

3.1.1
activity
part pf a scenario that.can be executed by one or more roles

Note ] to entry: JFhedetails of an activity are described through actions. However, if it is necessary, intermgdiate
levels|can be created where activities describe an activity.

3.1.2

actor
entit\cthat communicates and interacts

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

Note 2 to entry: In IEC SRD 62913 this term includes the concepts of business role and system role involved in
Use Cases.

[SOURCE: IEC 62559-2:2015, 3.2]

3.1.3

business case

explanation or set of reasons describing how a business decision will improve a business,
product, etc. and how it will affect costs and profits and attract investments

Note 1 to entry: Equivalent to strategic goals and principles which drive business processes.
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3.1.4

business process

chain of logical connected, repetitive activities that utilizes the enterprise’s resources to refine
an object (physical or mental) for the purpose of achieving specified and measurable
results/products for internal or external customers

Note 1 to entry: In the context of IEC SRD 62913, the business processes describe the sequenced interactions
between several roles of a system.

Note 2 to entry: Business processes can be described or modelled as business Use Cases.

[SOURCE: Ericsson Quality Institute (1993): Business Process Management, Gothenburg,
Sweden]

3.1.5
busihess role
role gescribing a finite set of responsibilities that is assumed by a party

Note { to entry: Organizations, organizational entities and physical persons are examples, 6f business roles.

3.1.6
cluster
group of items organized by criteria

3.1.7
congumer
end user of electricity

Note | to entry: Consumers never generate or store the use’of electricity.

Note 2 to entry: Traditionally, three consumer typesxare discussed: residential, industrial and commercial.

3.1.8
dempand response
DR
action resulting from management-of the electricity demand in response to supply conditigns

[SOURCE: IEC 60050-617:2011, 617-04-16]

3.1.9
dompin
group of related,subjects of standardization

[SOURCESIEC 60050-901:2013, 901-01-03, modified — The term “field of standardization| has
been replaced by “domain”.]

3.1.10
functional requirement
requirement that describes what the system must do

Note 1 to entry: They are actions in response to events, or actions performed autonomously. They represent
operations and features provided.

[SOURCE: IEC PAS 62559:2008, 7.2.6.2]

3.1.11

level of maturity

one of a set of structured levels that describe how well a process, or Use Case, is
implemented through an organization and relates to its degree of formality, optimization and
reliability
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Note 1 to entry: Proposed levels of maturity:

de

Su

Level "Already implemented": the process is implemented in and between several organizations, it is well

fined, reliable, sustainable and few uncertainties remain in its framework (regulatory, business or
technological).

bject to remaining major uncertainties in its framework (regulatory, business or technological).

Level "Adjustments in progress": the process is implemented in a few organizations, it is well defined but

Level "Explorative": the process is tested in very few organizations, it is not completely defined and subject to

numerous major uncertainties in its framework (regulatory, business or technological).
3.1.12
non-funectionalrequirement
NFR
requlrement that describes what qualities the system must contain from an execution| and
perfc rmance perspective
Note | to entry: These are also known as “constraints”, “behaviour”, “criteria”, “performance targets”, etc| They
set limits or controls on how well the system performs the functional requirements.
Note 2 to entry: Non-functional requirements include: reliability, security, usability, upgradeability, expandgbility,
scalability, compatibility, safety, performance, and conformance.
[SOURCE: IEC PAS 62559:2008, 7.2.6.2]
3.1.13
prosjumer
end yser of electricity who may also generate, store andimanage the use of electricity
3.1.14
requjirement
provision that conveys criteria to be fulfilled
[SOURCE: IEC 60050-901:2013, 901-05205]
3.1.15
role
type |of actor which has responsibilities and represents the external intended behaviour|of a
party
EXAMPLE A legally defined market participant (e.g. grid operator, customer), a generic role which repres¢nts a
bundlg¢ of possible roles\(e.g. flexibility operator) or an artificially defined body needed for generic process and Use
Case descriptions.
Note 1 to entryy IEC SRD 62913 series uses two kinds of role: business roles and system roles.
Note 2 to entry: Legally or generically defined external actors can be named and identified by their roles.
[SO RCE: SG-CG/M490/C:2012 1')]
3.1.16
scenario
possible sequence of interactions

[SOURCE: SG-CG/M490/E:2012-12; definition 3.10]

3.11
serv
spec

7
ice
ific transaction satisfied by a business process involving two or more roles
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3.1.1

8

smart grid
electric power system that utilizes information exchange and control technologies, distributed
computing and associated sensors and actuators

Note 1 to entry: Purposes of smart grids are, for example,

- to

- to

integrate the behaviour and actions of the network users and other stakeholders,

efficiently deliver sustainable, economic and secure electricity supplies.

[SOURCE: IEC 60050-617:2011, 617-04-13, modified — The second part of the definition has

beer moved to a Note to entry.]

3.1.19

smart grid function

trangformation of a number of input data, collected with the use of information
cominunication technologies, into a number of technical results to enable“one or se
busimess processes of the electric power system

Note
and s

Note
be de

3.1.2
syst
set g
their

Note
intera
struct

[SOU

3.1.2
syst
role

Note

3.1.2

transmission of electricity

to entry: The implementation of smart grid functions requires the coordinated.Gse of a series of equi
bftware (generally called smart grid systems, such as AMI or DER managerment system).

P to entry: Smart grid functions and the associated interactions betwéen-systems, devices and operato
5cribed or modelled as system Use Cases.

0
bm

f interrelated elements considered in a defined context as a whole and separated
environment

to entry: System is defined in the systemsyactivities Administrative Circular AC/33/2013 as: “a grd
Cting, interrelated, or independent elements forming a purposeful whole of a complexity that requires sj
Lires and work methods in order to support applications and services relevant to IEC stakeholders”.

RCE: IEC 62559-2:2015, 3.7]

1
bm role
jescribing a finite set of functionalities that is assumed by an entity

to entry: Devicg, information system and equipment are examples of system roles.

2

and
veral

bment

S can

from

up of
ecific

trangfer in<bulk of electricity, from generating stations to areas of consumption
[SOURCE: IEC 60050-601:1985, 601-01-09]

3.1.23

use case

specification of a set of actions performed by a system, which yields an observable result that

is, ty

pically, of value for one or more actors or other stakeholders of the system

[SOURCE: SG-CG/M490/E:2012-12]

Note 1 to entry: There are two types of Use Case:

— Business Use Cases describe how business roles interact to execute a business process. These processes are

de

rived from services, i.e. business transactions, which have previously been identified.
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— System Use Cases describe how system and/or business roles of a given system interact to perform a smart
grid function required to enable or facilitate the business processes described in business Use Cases. Their
purpose is to detail the execution of those processes from an information system perspective.

Note 2 to entry: Since a smart grid function can be used to enable or facilitate more than one business process, a
system Use Case can be linked to more than one business Use Case.

Table 2 highlights the differences between these two types of Use Case.

Table 1 — Differences between business and system Use Cases

Type of Use Case Description Roles involved

Business roles (organizations,
organizational entities or physical
persons)

Bus|ness Use Cases Depicts a business process — Expected
(BUP) to be system agnostic

Depicts a function or sub-function
supporting one or several business
processes

Sysfem Use Cases
(SUE)

Business roles and system roles
(devices, informatioh system)

3.2 | Abbreviated terms

AMI advanced metering infrastructures

BPMN business process model and notation

BUC}ISUC business use case-system use'Case

CCTp core component technical Specification

CEN European Committee for'Standardization

CENELEC European Committeedor Electrotechnical Standardization
CIM common information model

DER distributed energy resources

DSO distribution._system operator

eblX European forum for energy business information exchange
EES electrical energy storage

EFET European federation of energy traders

ENTBO-E European network of transmission system operators for electricit
ETS European Telecommunications Standards Institute
EURELECTRIC Union of the Electricity Industry

EV electric vehicle

EVSE electric vehicle supply equipment

GWAC GridWise®T Architecture Counclil

HV high voltage

LV-MV low voltage-medium voltage

MDA model driven architecture

NFR non-functional requirement

NIST US National Institute of Standards and Technology

SDO standards development organization

1 This information is given for the convenience of users of this document and does not constitute an endorsement
by IEC.
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SGAM smart grid architecture model

SMB IEC Standardization Management Board

TSO transmission system operator

UML unified modelling language

UN/Cefact United Nations/centre for trade facilitation and electronic business
WAN-IAN wide area network — internet area network

XML extensible markup language

4 $ystems-approach
4.1 A systems perspective

As gtated in the Administrative Circular AC/33/2013: As part of the system apprpach
implemented by the IEC, systems committees have been defined to work\'at the systems
inst%d of the product level to define reference architectures, Use Casges and approgriate

standlards and guidance on the interfaces, functionality and interaction offa’system ...".

The multiplicity of technologies and their convergence in many new and emerging markets,
howgver — particularly those involving large-scale infrastructure, — now demand a top-glown
apprpach to standardization, starting at the system or system-architecture rather than at the
prodlct level. System standards are also increasingly required in sectors such as environment,
safefy and health.

Althqugh the introduction of such processes in the 1EC began some years ago, a major ¢ffort
is nqw required to improve understanding of them and to widen their application. It will be
necejssary to take account of the implied need-for increased co-operation with many ¢ther
stanglards-developing organizations, as welh"as with relevant non-standards bodies in the
interpational arena. There will also be_implications for the IEC’s conformity assessment
systems and processes.

Use |Cases are used to facilitate”’ co-operation at a system level with other standards
development organizations (SPOs), non-traditional players of electrotechnology, regjonal
orgahizations and users of ,smart energy systems closing the many open loops. Insidel IEC
they|provide a convergence ‘platform with overall system level value for support and guidance
of the technical committees and other standards development groups, both inside and oufside
the IEC.

In ofder to achieve interoperability, Use Cases are used, in a top-down approagh of
IEC ByC Smart{ Energy, to derive generic smart grid requirements further used to agsess
situations innstandards (gaps and overlaps) and so contribute to interoperability through better
stanglardization. Note that Use Cases also provide a solid platform to define the testing cases
to specify interfaces.

As defined in IEC 60050-617:2011, 617-04-13, a smart grid is an “electric power system that
utilizes information exchange and control technologies, distributed computing and associated
sensors and actuators, for purposes such as:

e to integrate the behaviour and actions of the network users and other stakeholders,
o to efficiently deliver sustainable, economic and secure electricity supplies.”
Smart energy in addition to smart grid includes heat and gas in its scope as interactions.

IEC SyC Smart Energy explores needs to optimize the energy use between electricity, heat
and gas and seek value through a larger range of flexibility possibilities (technologies, cost).

The use of the term ‘generic’ in this document needs to be clarified. IEC standards need to
address the maximum number of requirements needed by its stakeholders, namely those that
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bring value to several actors and that are not project specific. Use Cases are a tool to capture
requirements, and the importance or the relevance of a requirement is not just determined by
the number of Use Cases that capture it (although it may be a valid indication). A regulatory
requirement, for example, will be considered a priority in one geography and perhaps not in
another. The fact that there is only one Use Case that captures that regulatory requirement
does not diminish the importance of the requirement, nor the fact that it needs to be
addressed.

4.2

Applying the IEC systems approach to smart energy

“Systems committees (SyC) aim to extend the use of strategic or other horizontal groups to

bridd

Althg
systd
IEC

a)

D Q© (N

b)

nergy domain.

€ areas covered by more than one of two 1CS or SCsS.
ugh definitions like the one above (from the IEC website) help understand-the| IEC
ms approach, certain clarifications are useful to help understand the-"scopge of
S5RD 62913.

yC Smart Energy is tasked with consolidating and ensuring thefcensistency of the
eneric smart grid requirements, as well as the actors and terminology, for the gmart

yC Smart Energy will achieve its task’by supporting TCs to draft Use Cases.

This work is carried out according to the Use Case methodology in standardizatign as
described in the IEC 62559 series, which includes the imanagement processes of the
IEC Use Case Repository (UCR) as well as a Use Casg template (IEC 62559-2).

Use Cases are the basis to identify the smart grid standardization requirements aq well
as components of the working architectures.

Ensuring consistency means also ensuring the consistency of the naming of the agtors.
A proposed naming methodology is included\in IEC SRD 62913.

The specific application of the Use Case methodology for defining generic smar{ grid
requirements according to the IEC systems approach is the purpose of this document.

This document provides methodology and drafting guidelines to draft Use Cases,
differentiating between business and system Use Cases.

Use Cases are a commgan-language to identify and describes requirements inside p TC
and between TCs.

TCs continue to provide in-depth technical knowledge of a considered domain.

SyC Smart Enerngy needs to ensure that market drivers are captured in the business
Use Cases (“WHY”) and can contribute on drafting system Use Cases when relepant.
This is important because it is via the aggregation of system Use Cases and sygtem
actors-that a global architecture will emerge, and that is needed to determine whether
therelare any gaps in the existing standards (thus completing the IEC’'s Smart|Grid
Standards Map).

The purpose of IEC SRD 62913-2 (all parts) is to initiate the process of ligting,

organizing, making availlable ihe Use Cases Wwhich carry the smart energy
requirements which will be addressed by the IEC core technical standards. The IEC's
systems approach will require adapted tools and processes to facilitate its
implementation, and until they are available to IEC National Committees and experts,
IEC SRD 62913-2 can be seen as the first stepping stone towards this systems
approach implementation.

The current content of IEC SRD 62913-2 is not exhaustive, but the current content
represents the priorities for the smart energy domain at the time of publication. It is
important that the content in terms of Use Cases and requirements continues to grow
to encompass the requirements of the broad smart energy stakeholders (both within
the IEC community as well as more generally the other market stakeholders).

The purpose of the work carried out in SyC Smart Energy is to ensure consistency in
the way requirements are gathered, shared and addressed by the IEC, and to improve
the efficiency of the production of technical standards by reducing the time it takes to
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c)

In

identify gaps or overlaps in the existing technical standards and address these
situations. The fact that SyCs are organized to interact regularly with the market
stakeholders (inside as well as outside the IEC) will ensure that standardization work
is aligned on the market priorities at any given time, and so ultimately help improve the
delivery acceptance of the IEC core standards.

— Note that system Use Cases can describe different and conflicting approaches to
address the same requirement.

— For the avoidance of doubt, SyC Smart Energy and all its working groups are not and
never had the intention of being a ‘control mechanism’ on the publications of technical
standards.

yC Smart Energy works on what is needed for “further” standardization work in the gmart
nergy domain.

D

- The standardization process taking into account the systems approach focuses on the
priorities today which need further standardization as it will be an impossible tagk to
include all existing Use Cases and requirements according to the ‘'lEC SRD 6R913
methodology.

- The scope covers “what changes or what is new” — although potentially this can gover
more. Ultimately, any Use Case which brings value to sevefa) actors of the elgctric
power system is of interest to the IEC.

- The basis of work is the on-going standardization work inythe TCs and potentially|also
new market needs — that determines the priorities fof¢the SyC Smart Energy wofking
groups.

addition to a shared and applicable methodotegy as described in this document,

consjstency will be achieved if there is a collaborative work environment between TCs| and

SyC [Smart Energy.

4.3

The |EC Smart Grid Standardization Roadmap states:

Main areas of work

“Carg must be taken to concentrate\standardization efforts on providing additional value tp the
smait grid implementation. This®will be especially true for all interoperability standards, which

will

help to reach the goal of\increased observability and controllability of the power sygtem.

In th)s respect the IEC offers’the absolute precondition for a further promotion of smart|grid.

On

the other hand,_ the' IEC refrains from standardization of solutions or spécific

implementations itself-\This would actually block innovation and the further developmept of

smait grid.”

Thege key points will be taken into account when describing generic smart grid requiremgnts.
They translate as simple yet fundamental guidelines for describing generic smart| grid

requ{rements.

a)

escribe what changes _what is improved, needs to be improved, what is hew

The focus is on defining what is new, what is improved, or what changes in the electric
power system with the emergence of smart grid functions. The purpose of IEC SRD 62913
is not to define all electric power system requirements, nor does it seek to standardize
solutions-specific or architecture-specific requirements.

Keep an electric power system perspective

Emerging smart grid functions, on the back of new and more reliable information and
communication technologies, offer new opportunities which are gradually changing the
way in which the electric power system operates. One major changing trend is the need to
integrate and manage the increasing number of distributed and/or intermittent energy
resources onto the transmission and distribution networks. Another example of these
changes is the growing role of the market within the electric power system, and the
possibilities being offered to these markets to operate increasingly closer to real-time.
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At the heart of these changing trends, the electric power system still needs to meet the
objectives listed above (ensuring security and quality of supply, ensuring security of
people and assets and optimizing costs for all stakeholders). The development of smart
grid functions does not alter these objectives, only the more efficient way they can be met.

c) Describe the relevant functional and non-functional requirements for all smart grid
applications

Defining generic requirements addressing mainly interfaces supporting smart grid
applications must ultimately facilitate the development and deployment of smart grid
applications, and to do this means providing the sufficient level of detail which enables

Stem
they

onal

{egulatory bodies at regional and state levels define and contribute to enforce bothl grid
and market rules — they can delegate to state agencies or to-s¢me actors of the elgctric
ppwer system the elaboration of those rules, which they will wltimately validate. In [turn,
both the grid codes and the market models impose requirements to the different usefrs or
resources which connect to the grid.

f is the mission of standards to support/enable the implementations of these requirements.
4.4 | Breaking down the scope

Undgr the general title Generic smart grid reqtirements, the IEC SRD 62913 series consists
of the following parts:

art 1: Specific application of the Use\s Case methodology for defining generic smarl grid
bquirements according to the IEC systems approach;

b o B~ 2 u

art 2 is composed of 5 subpartS)which refer to the clusters that group several domairjs:

- Part 2-1: Grid related-domains — these include transmission grid management,
distribution grid management, microgrids and smart substation automation;

- Part 2-2: Market related domain;

- Part 2-3: Resources connected to the grid domains — these include bulk genergtion,
distributed énergy resources, smart home / commercial / industrial / DR-custpmer
energy management, and energy storage;

- Part 2-4% Electric transportation related domain.

The [IEC(SRD 62913 series refers to 'clusters' of domains for its different parts so as to
providés neutral term for document management purposes simply because it is necessdry to
split WMW

4.5 Link with some existing conceptual models

This necessary split has been inspired by existing conceptual models which have been
drafted previously, such as the NIST smart grid conceptual model, the SGAM or the
conceptual model developed as part of the European mandate M/490 Smart Grid Coordination
Group. These existing conceptual models are listed in Annex D.

A conceptual model can be defined as the grouping of roles and actors (systems, components,
operators, ...) within coherent domains related to a general system (the electric power system
here). It provides a high-level reference architecture model and proposes a decomposition of
a system in domains. This facilitates the description of smart grid systems and interoperability
analysis. The roles and systems of each domain interact with each other, as well as with the
roles and systems of other domains.
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Based on the commonly accepted breakdown and other existing conceptual models (NIST
SGIP conceptual model, EU M/490 smart grid conceptual model SGAM), in order to
apprehend its complexity and to help maintain a global vision of the smart grid market needs,

IEC

SRD 62913 has been organized around the smart grid domains identified in Table 1.

Table 2 — Links between SGAM and IEC SRD 62913 domains

SGAM domains IEC SRD 62913 series domains
Bulk generation Bulk generation
Transmission Transmission grid management

Distfibution

Distribution grid management
Smart substation automatio

Microgrids @

DER

Distributed energy resources

Energy storage

Cusfomer premises

Smart home / commercial / industrial / DR-customer'‘énergy management

Electric transportation

Metering management

Asset management

Market

Actually microgrids are small versions of smart grids and-may encompass a large variety of don
ihcluding distribution, DER and customer premises.

ains

The

distripution grid management, microgrids “and smart substation automation — to faci
capttTring and sharing generic smart grid-requirements on what is new or what changes i
r

elec

apprpach, DER has been split in two domains: distributed energy resources for ‘generg
DER| and energy storage for ‘storage’ DER (note that DER could be further refined to
include controllable load). customer premises has been split in smart home / commer

indu

In afdition, we defineva market domain as the one defined in NIST/SGIP Smart

Con

The

carried out per domain initially, and then consolidated to take into account dependencieq
interactions.between the domains.

5

5.1

distribution domain, as described in the(SGAM, has been broken into three doma

ic power system with the emergence of smart grid functions. Following the 9

5trial / DR-customer enérgy management and electric transportation.

¢eptual Model and-two cross-domains metering management and asset management.

business @halyses which underlie the definition of generic smart grid requirements

ns —
itate
n the
ame
tion’
also
cial /

Grid

are
and

Specific application of Use Case methodology for defining generic smart
grid requirements

General

The purpose of Clause 4 is to describe the methodology which can be shared and easily
applied to carry out a comprehensive and consistent description of generic smart grid
requirements based on a business analysis of the identified smart grid domains and to detail
the context in which smart grid functions are or may be used.
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Why the Use Case methodology is particularly adapted to smart grid

General

It provides a robust, tried and tested common methodology to describe complex systems. The
methodology strikes the correct balance between a necessary structure and form and enough
flexibility to leave room to take into account emerging requirements or regulatory uncertainty.
The Use Case methodology is widely used within IEC as well as other SDOs and the Industry,
which will facilitate re-use and making sure existing work is taken into account from the outset.

It is based on a collective approach which requires putting all the stakeholders around the

tabl

‘grey|
may

It us
level

tU Cliourc d“ leuilGlllUlltb iIdVU ;JCGII td;\cll ;lltU dbqullt. it iIUiPD illgililgilt tiIU ;IIUV;
areas which will need to be clarified. It should be noted that smart grid requiren
evolve rapidly.

s a comprehensible and flexible format with a wide range of representations at diff

experts all the way through to senior executives.

The
strat
desig

5.2.2

Diffe
pres
inter
the i

The

(GW
inter
Figu

bgy per domain, to highlight how existing business processes will be impacted,
n new information systems or modify existing ones.

Linking the Use Case methodology with existing frameworks

rent frameworks have been elaborated by SDOS 10 grasp the complexity of smart
ent and validate Use Cases in relation to . existing standards, and ultimately ern
bperability of systems and components. A, common denominator of the various wor
entification of different interoperability layers, inherent to the complexity of smart gri

model proposed by the US Depariment of Energy’s GridWise Architecture Co

bperability based on different _drivers (organizational, technical, or informational);
e 1. It provides a “context for:determining Smart Grid interoperability requirementg

defining exchanges of informatien” (NIST, 2012).

able
ents

brent

5 based on user needs, which makes it understandable by users, business analysts, IT

|Use Case methodology can be used at all levels of a company)te’translate a company’s

Dr to

grid,
sure
Ks is

uncil

AC) and adapted by the NIST, refetred to as “GWAC stack”, has identified eight laydrs of

see
and
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Driver Layer Description

Political and Economic Objectivesas
Embaodiedin Palicy and Regulation

Strategic and Tactical Objectives

Organizational ¢ |
9 : Shared between Businesses

Alignmentbetween Operafional Bu smesé.)
Processesand Procedures N

Awarenessofthe Business Knon{gﬁo
Relatedtoa Specific Interac\ig

Understanding ofthe 6&;}& Contained
in the Message D% ctures

Understandi ata Structure in
MessagesEjchangedbetween Systems

Meﬁr}sm to Exchange Messages betw
Ql @ Systems acrossa\Variety of Netwolks

Mechanism to Establish Physical
and Logical Connections between Systems|
IEC

)

Figure 1 — The GridWise A\ﬁitecture Council’s Model (NIST, 2012)
3

The |Smart Grid-Coordination Gro;@, established by CEN/CENELEC/ETSI to fulfil the fasks

laid down by the M/490 Europe ommission Mandate, has simplified this model by grodping

diffefent layers with the Smg:} id Architecture Model (SGAM), see Figure 2. This framework
aims|at decomposing the eleetric power system by interoperability layers, domains, and zpnes.

Business Context

Semantic Understanding &) : Information Layer

Basic Connectivity T e Component Layer

Interoperation

IEC

Figure 2 — Simplification of the GWAC model (CEN/CENELEC/ETSI, 2014)
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The SGAM framework enables to organize the design of new smart grid architecture
components on a 3 axes basis (see Figure 3 and Figure 4):

o Domains: the physical partitions of the energy chain from the generation down to the
customer premises as described in 4.4; see Figure 3.

e Zones: the partitions for the management of the electrical processes (See Figure 3).

e Interoperability layers: a set of abstract points of view enabling a simple handling of
architecture model. It allows representing smart grid systems in five layers — business
objectives and processes, functions, information exchange and models, communication
protocols, and components — as well as the interactions between them.

Information 2
Management vl

Power System /
Equipment & Ly

Generation \‘_\ |
Transmission

Distribution

Customer
Premises

Domains

Figure 3 — Smart grid.plane domains and hierarchical zones

Every smart grid component to be-deployed on the field has to be first specified thrpugh
diffefent layers of abstraction, from the business down to the component implementation. In
ordef to facilitate the high level'specifications, IEC decided to leverage an approach basdgd on
the design of Use Cases capturing the smart grid requirements.
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Business Objectives
Polit. / Regulat. / Framework

A Business Layer 4

Information Layer

Interoperability Layers|

Communication Layer

Component Layer

Generation

Transmission‘\

Distribution
Domains
$\\> IEC

<
Figure 4 — The Smart Grid Archite&lre Model (CEN-CENELEC-ETSI, 2014)

Thege different frameworks have hleR%% structure the work for IEC SRD 62913. They

contt
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IEC
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ibuted to ensure the methodological approach to capture generic smart grid requiren
siness-driven, not solutions-driven.

<QSD
pstablished a link betwg.e’n the SGAM framework and the Use Case methodology thr
oncepts: roles, bu@ess processes, activities, systems and functions.

eb highlightsﬁw link between the five layers of the SGAM model described above
nteractions the key concepts of the Use Case methodology. More precisely, it s
a given ithin the electric power system provides a service to another role, thr

the ¢xecuti f a business process composed of different activities. Moreover, a busi
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PSS ds to be implemented in various systems. These systems also have diff
b (named functions) that can be described through activities.
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Business layer

Actlwtyl Activity / s Activity / L Activity/
step 1 step2 step 3 step...

Role B
[ (Beneficiary)

Q—

Business
Use
Cases !

’ \

Role A 7% \ \
(delivers) / \ “>._ RolesC,D, ...
/ 3 ~. (involved)
Function Iayer ’// SystemA “\ SystemB .
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\\ l‘
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’ ay er Protocol 1 i Protocol 2 @
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Component layer COmp;nem O

AN
S

Figure 5 — Interactions between the Use Case methodology and the Smart Grid
Architecture Model (based on CEN-CENELEC-ETSI, 2014)

5.2.3 Notion of role

IEC

The hotion of ‘role’ is fundamental in.the* Use Case methodology. A role may be defindd as

“an i
party

ntended behaviour of a business-party”2. It is associated with responsibilities. A business
, when carrying out a business transaction, takes on a certain role. Accordifg to

ENTBO-E Role Model (ENTSO-E,. EFET, and eblX, 2011), “the objective of decomposing the

eleclricity system into a set of;:adtonomous roles and domains is to enable the constructi
busimess processes where\the relevant role participates to satisfy a specific transagtion
(ser\ice). Business processes should be designed to satisfy the requirements of the roleq and

not df the parties.”

Althqugh the notions of roles and actors are often interchanged, it is important not to cor
the two. Actor§‘are entities that communicate or interact with a given system. A role o
othe

for g system role (information systems, or devices) within a given system. A role ca
pIade by-different parties (legal or physical entity) — depending on geographies for example.

ipn of

fuse

hand is_a type of actor which has responsibilities, for a business role, or functionalfties,

“A role must be able to stand alone within the model. In other words it must represent a
relatively autonomous function. A good guide to determining the validity for the insertion of a

role is to determine whether it provides:

e All the information relevant to interoperability. It must be able to participate in the
development of a business process by being a key factor in the construction of the
allowable sequences of information exchanges and satisfy the conditions in which it is

allowed to send information. In this respect it has to be autonomous.

2 $G-CG/M490/C:2012-12.
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e The process constraints to be satisfied in which the role participates. Such constraints
impose restrictions on how roles may or must react. These constraints will be defined
within the business process specification.” 3

In the Use Case methodology, roles interact with each other within a role model, which
represents all of the interactions between the different roles and domains of a given system.
The purpose of a role model is to share a common understanding and ultimately to facilitate
communication and the development of information exchanges. See Annex A for examples of
existing actor lists.

5.3 Applying the Use Case methodology to define generic smart grid requirements

5.3.1 A business processes driven approach
5.3.1.1 General

The methodology to capture the generic requirements for all smart grid applications illustrated
in Figure 6 is structured on an approach based on business processes. This business-dfiven
apprpach is particularly relevant to define generic smart grid requirements so ensuring| that
fundgmental requirements of the electric power system (including network rules or market
ruleg) as well as strategic goals are taken into account at all times.

N,

Business

cases - /j

Business Role(s) —

Roles interacts in one or more BUC to
to pursue a business case

Business Use

Business
Cases (BUC
( ) A BUC depicts a Business Process /
Process —
B{IC and SUC analysis allows \}
identification of Generic Smart | )
Grids|functional and non-functional SUC supports BU{T (enable or
. facilitate its achievement)
requirements
Smart Grids System Use Cases Smart Grids
requirements suc :

4 (suc) A SUC depicts a function function /

System Role(s)

IEC
Figure 6 — Defining smart grid requirements methodology

The business analysis which needs to be carried out covers the activities and operations
within the electric power system.

The business analysis will focus on the adapted existing business processes or new business
processes impacted by new trends and market needs. This is formalized through business

3 ENTSO-E, EFET & EBIX, The Harmonised Electricity Market Role Model, 2014-01.
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Use Cases which are just a pragmatic and structured method to describe business processes,
functions, and ultimately their associated requirements.

In order to capture generic smart grid requirements with a business driven and top-down
approach, it is necessary to first identify business cases (domain strategic goals and
principles). To do so, the roles interacting with the domain need to be considered, as
described in 5.2.3.

Figure 7 provides a simplified overview of the point of view of the ‘business role’ of a domain.

- ---—-_-—-—_-—_-—_-—_-—m_-=—m_ === - 1
I Domain X |
I |
I |
| V Business o | 9,
| [ I Process B e o)
) e )
|
: Role A : Role B, C...
I wants: | want:
- Goal 1 - Goal a
I |
: - Goal 2 I - Goal b
L ________________ I IEC
Figure 7 — Point of view. of a domain role
Figufe 7 also highlights the fact that the business analysis carried per domain will neg¢d to
take [into account interactions with other roles or stakeholders. Indeed, the latter (Role B,|C...)
may |contribute to achieve the goals ofcrole A, or they may have different goals — which are
not rjecessarily convergent with those-of role A. These situations need to be identified ag part

of thie business analysis per domain and are to be addressed as part of the consolidption
pha

One |of the main challenges™in drafting Use Cases is to converge on the level of detail| It is
suggested to proceed in three levels:

1) Defining the main)business cases of the domains, which are strategic goals and prindiples,
onstitute the first level of detail. They involve multiple business processes (see below).

ey questions: Why are we doing this? Is it consistent with our mission statement? YVhat
ig in it forthe stakeholders?

2) Defining business processes of the domains, which are the set of activities that the
usiness roles of the domains have to achieve, constitute the second level of detail. [Note
that a business process can be related to several business cases.

Key questions: What activities do we need to carry out to achieve this operational goal?
(from the trigger to a visible/valued end result).

As an example, optimizing the planning of the network represents a business case for both
transmission grid management and distribution grid management domains.

Business processes and the associated interaction between business roles (inside and
outside a given domain) can be described as business Use Cases and will be referred to as
business Use Cases (BUC) in the IEC SRD 62913 series.

Figure 8, consistent with SGAM business layer, shows the first two levels of detail (business
Cases and business Use Cases).
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Figure 8 — The first two levels of detail used to capture generic
smart grid requirements
It shpuld be noted that:

b
a

Thegde interactions increasethe complexity of the electric power system, but need t

desc

Whe

to erlable or facilitate those business Use Cases have to be identified and defined.

3) Defining thelsmart grid functions constitutes a third level of detail. Smart grid function
means ot _tools to support business Use Cases; they may be solution-specific. One {
arid function can be used in several business Use Cases. There will be several sy

A
S

e A business Use Case can be related to several'business cases.
B

s
e Holes of a given domain may interact with business Use Cases of another domain.

business Use Case may require the execution ef\another business Use Case withi
pme domain.

usiness Use Cases should be system agnostic: It is highly recommended to ensure

Ind means which will be used to run the targeted business process, i.e. do not i
ystem roles.

ribed as they will ultimately materialize as additional requirements.

h describing the (business Use Cases of the domain, some smart grid functions req

s¢ ,€ases — and potentially associated functions — as there are different solution

n the

that

usiness Use Cases are depicted in stich a way that they do not presume the solutions

mply

b be

ired

5 are
mart
s5tem
s or

ays to support the business cases.

For instance, a load-flow calculation is a function that may be used to prevent faults, optimize
the grid and operate it — one of their main business processes.

Smart grid functions and the associated interactions between roles (business and/or system
roles) can be described in system Use Cases and will be referred to as system Use Cases
(SUC) in the IEC SRD 62913 series.

It should be noted that as smart grid functions may be made up of sub-smart grid functions,
system Use Cases can be made up of other system Uses Cases, smart grids are often
systems of systems, see Figure 9.
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Business Layer

THE ELECTRIC POWER SYSTEM

Business
Use Cases

Fungtional Layer

System
Use Cases

IEC

NOTH The number of business Use Cases and system Use Cases which are represented, as well as the n§imber
and the nature of the links between these different elements, are indicative.

Figure 9 — The levels of detail used to capture generic smart grid requirements

5.3.1.2 Proposed step-by-step approach

On the basis of what has been described, above, the different steps to carry out a business
analysis and from there define the gengeric smart grid requirements could be summarizgd as
folloyvs.

e Jhare new smart grid ideas—under consideration through the IEC systems apprgach,
dentify and gather existing\tUse Cases.

dentify and describe, Use Cases compliant with IEC 62559-2 and this document:

identify and describe the business roles of the domain;
- identify and describe the strategic goals of the domain (the business cases);

- describgeythe business Use Cases, including the set of activities enabling them to
achieye their business cases;

- identiify and describe the system roles of the domain;

- <describe the system Use Cases required to execute/enable the business Use CTses,

e Derive generic smart grid requirements from Use Cases.

5.3.2 Generic smart grid requirements
5.3.2.1 Functional and non-functional requirements

The key point behind using the proposed application of the Use Case methodology is to
ensure the business viewpoint is borne in mind at all times during the analysis work, thereby
ensuring each domain addresses the business-related, or functional requirements associated
to the different Use Cases. Those functional requirements mainly concern interfaces
supporting all smart grid applications.
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Requirements mainly focus on capabilities of the interfaces of the different roles/functions
which appear to be needed through the Use Case descriptions, and then on capabilities that
existing standards are supporting or coming standards should support.

Because requirements mostly focus on interaction, their expression can be simplified and
should comply with ISO/IEC directives:

e Use the present tense, use forms such as: shall, is to, is required to, it is required that,
has to, only ... is permitted, it is necessary, needs to ... and their negative form.

e Indicate which are the roles interacting (one to one, one to many).

Dired

Se.

d be
writtén following those rules, referring to IEC 62559-2 Use Case template sections:

.
(¢))

cope and objectives of use case (1.3);
Narrative of use case (1.4);

e Use case conditions (1.6);
S

tep by step analysis of use-case (4);

mformation exchanged (5);

¢ Requirements (6).

Requirements format adopted for IEC SRD 62913 series:

Requirement-ID (unique) Requirement description Link to Use Cases
Partjnumberfollowed by a unique Functional or non-functional nature | Annex subclause number followed
requjrement\oumber can be specified by the part of the Use Case

d
Example’ 62913-2-3-087 concerne

Example:- Annex B 3.2 1 Scenaflio 1
g
—step 1.5

Other testable and usable (one can demonstrate that a standard supports or not the
achievement of it) requirements can be extracted, even if they cannot be directly linked to an
interface supporting a smart grid application.

It should also be noted that not all of the NFRs will have to be captured in the Use Cases.
Complex algorithms and formulae and graphical user interface requirements will not need to
be detailed in the Use Cases for example — they are clearly linked to a specific solution or
implementation approach and thus out of scope of the IEC SRD 62913 series, as explained in
Figure 10.
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There are a few cases when a sequence of interactions is absolutely needed to perform a
specific function, and guarantee interoperability (for example “select-before-execute”), and
such a sequence may appear as a requirement to be supported by the standard as a standard
“state machine”.

Smart Grid Bequirements

Creneric Smart Grid Requiremen ts
capfured im Use Cases

Functional requirements
Scenorios with options,

Smart Grid functions. _

Non functional reguirements
Performance, soolphility, securty,/,\
ovoilphility, resiliznce, interopenak

e — NS —
Algorithms, fogiee,

grophical us-g@?ﬁl‘éjﬁxe

IEC

Figure 10 — Generic smart grid functional and non-functional requirements
captured in Use Cases

The [Use Case template as(defined in IEC 62559-2 includes placeholders designed to detail
NFRg.

As ah example of NFRs, Annex D provides an example of telecom related NFRs which|may
be used when describing a Use Case.

5.3.4.2 Extracting generic smart grid requirements from Use Cases

A Uge Case-driven approach is necessary for a top-down development of standards. Frpm a
Use |Case perspective actors and deliverables are identified and requirements are derjved.
This is the base for future standardization.

The generic smart grid requirements will be extracted from business Use Cases and their
associated system Use Cases and included in IEC SRD 62913-2 documents as proposed. The
Use Cases themselves will be published as an informative annex in parts of the
IEC SRD 62913-2 series.

In order to provide some insight into the complexity of the smart grid systems and help the
reader make a link between the listed generic smart grid requirements and the context
provided as part of the Use Cases, a note will be added with reference to the relevant Use
Cases where this requirement occurred.
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5.4 Proposed working principles for drafting and managing smart energy Use Cases

and requirements

5.4.1 General

The |IEC systems approach has moved on from a strategic vision to an operational reality
today. It is therefore necessary to go into more detail as to how this approach could be

implemented and how the systems committee and TCs interact around smart energy
Cases and requirements.

5.4.2 Governance policies

Figure 11 provides an indicative overview of ‘who does what’ when drafting smart enefgy
Casgs:

Use

Use
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Figure 11 — Indicative interactions between SyC Smart Energy and smart energy TCs

for drafting Use Cases
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3 The Use Case Manager function

3.1 General

A Use Case manager function may be useful within a technical committee (TC) to help
manage Use Cases. The following roles and responsibilities are based on best practices
currently in use within IEC TCs (specifically TC 57) and may serve as guidelines for TC
officers.

In the working process of describing requirements for future standardization work with
systems committees, it is important for a technical committee to be able to consolidate, share

and

In orlder to reinforce the way Use Cases are managed by TCs, offer a view/map|of th
arealor domain, and allow self-measure by TC of their level of maturity on Use' Cases,

pxplain the Use Cases used as a basis for its standardization work.

J =

proppses simple and easy-to-use guidelines on roles and responsibilitiesDof Use (Case
managers and Use Case roadmap reporting (template of Technical Report, Use Case

roadmap and priorities, KPlIs, ...).

Subqlause 4.4.2 is mainly inspired by the Use Case manager’s roles-and responsibilitieq and

the

5.4.3.2 Roles and responsibilities

links with the ongoing work on the management of Use Cases in' IEC TC 57.

Todgy, some TCs and SyC Smart Energy have identified the role of Use Case marlager
amongst their Working Groups and are working on their organization. This function is justified
by te numerous Use Cases used for a long timeé.in standardization work, those Use Cases

are

o be managed, shared and re-used. The fitst mission of a TC/SC or WG/JWG/PT| Use

Casgq manager is to consolidate a vision of the Use Case used for standardization wotk by

his/
and

hier group. The main role of the Use Case manager is to make available, promote, explain
support its Use Cases for use in on-going and future standardization work in hig/her

group (TC or WG) or on-going work by'6ther groups in IEC, independently or through JWG or

TF

systgms evaluation groups or systems committees.

AU

as well as roadmaps and strategic vision through ad-hoc groups, strategic grqups,

se Case manager is responsible for:

dentifying in existingi\International Standards, Technical Specifications, Technical Reports
and in on-goingwork (CD, DTS, DTR, ...) of his/her group perimeter the Use Case used
as well as their’links to standards, their status as Use Cases (level of descrigtion,
standardization of the description referring to IEC 62559) and as |IEC deliverables|(Are
they in a FRITS/IS? What is the status of the document, CD, CDV,...?);

helping<the Systems Committee consolidate Use Cases through terminology work|(link

ith” existing relevant standards on the TC terminology) and building links between foles
and.'modelling frameworks (role models). For example, building links between the| Use
case methodology and the roles used in IEC SRD 62913-2 with CIM Interface Reference
Model (IRM — |IEC 61968) is in progress;

sharing and promoting those Use Cases within his/her TC and outside it, using the
appropriate tools (update the future IEC Use Case Repository, use the collaboration tools
of his/her TC, publish a TR on his/her Use Cases) and the appropriate structures (SyC,
AC, JWG, ...);

explaining the content of his/her Use Cases to potential users and providing support on
using those Use Cases for standardization (context, maturity of the Use Case, use in
standardization work, roles implied, requirements extracted from it, ...).

A Use Case manager should be responsible for the Use Case as well as the standardization
requirements, the components of the working architectures extracted from Use Cases and the
roles (business and systems) and terminology used in the Use Cases.
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5.4.3.3 Managing a Technical Report reporting on TC Use Case roadmap

Some TCs are structuring the Use Case manager work in a TR, for example TC 57 h

as a

preliminary work item consolidating TC 57 Use Cases (status, WG and documents linked,

roles used, ...).

This TR allows a TC to self-assess its work on Use Cases through KPIs such as:

e percentage of Use Cases compliant with IEC 62559-2;

e percentage of normative documents under preparation including or referencing busi
Use Cases:

ness

e percentage of underwork normative documents including or referencing system Use-C

This|is intended to be an annual TR to report on Use Cases to facilitate the use and/re-u

ASes.

e of

Use [Case for standardization work inside a TC and in its collaboration with other TCs. It will

list the following elements:

o eiisting Use Cases used to develop standards and their links with source documentsg
IEC status of this source document, a short Use Case description, its compliand
IEC 62559-2 (see Table 3);

e alroadmap: planned or drafted Use Cases (in on-going standardization work and PWI);

e roles used in those Use Cases, see Table 4;

L]
—

rminology used in standardization work and not presént in existing standards.

Tablg¢ 3 is an example of reporting of a TC Use Casgs“voadmap.

Table 3 — Reporting of a Technical.Committee Use Cases roadmap

, the
e to

informed of the validator|

commodity trades
made by the
market
participant, either
through a third
party, such as
market operator
(power exchange)
or a nomination
validator

Organization Document Use Case Status Description Compliance Actors
Title IEC 62559-2
IEC TC 57 IEC 62325- Transmit IS Business Use No TSO
451-2:2014 planned Case
schedules o Market

The transmission operator
system operator )
has to be Nomination

(coordinated

international OTC
trade), or with
another market

IEC TC 57 IEC TR Volt-Var TR System Use Case | Yes
61850-90-6 Control

Table 4 is an example of reporting on roles used in a Technical Committee Use Case.
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Table 4 — Reporting on roles used in a Technical Committee Use Case

Document Actor name Actor description

IEC 61968-9 | AM-EINV Substation and network inventory

(substation and

network inventory) . o . IO .
it has legal responsibility, and will maintain an accurate asset register

developed around an asset hierarchy that supports advanced asset
management functions.

Abstract components:
e Equipment characteristics

The electrical substation and network assets that a utility owns, or for which

Py Connectiviibhvemadal
J
e  Substation display

e Telecontrol database

5.4.4 Naming and harmonization of roles and actors

Role
consjstency of smart energy requirements will be more easily achieved if we can ensur
consjstency of the naming of the roles and actors and theirdefinitions, and make
availpble to IEC experts when drafting smart energy Use Cases.

A fufure part of [IEC SRD 62913 will be a database-typé deliverable (see ISO/IEC Direc
Part[1: IEC Supplement, Annex SL), namely a collection of roles and actors with
definitions, managed in a web-accessible database requiring maintenance on a cont
basig (additions, amendments).

The
part pf IEC SRD 62913 (IEC SRD 62913:3), and is based on the following principles.

5.5

u
Long name format should be based on existing names and definitions to faci
u
t

W
networks). ThesSmart Grid Architecture Model (SGAM) zones could then be added t
n

methodology proposed for the naming of roles and actors will be detailed in this f

X

oles and actors need to be_described both in a short format, so they can be €
anipulated, and a long.format, which needs to be unique and unambigu
derstandable.

’rderstanding. We propose to use the Interface Reference Model (IEC 61968) to in
e naming, as it"is>a solid foundation for the electric grid functions and compon
hich could be extended for example to include communication networks (not just p

me in order'to clarify the area of application of a role.

5 and actors are a fundamental component of Use Cases (s€€-5.2.3), and ensuring the

b the
hem

tives
their
nual

iture

asily
pusly

itate
tiate
ents,
pwer
b the

ystem_actors may require a further level of detail when named to include its functjons,

pssibly'sub-function and if needed, then specialization.

he.proposed long name methodology highlighted above can also be used to deter

mine

whether existing roles or actors with their short names are actually one and the same.

Approach used to elaborate a consolidated smart grid role model

The business analysis carried out per domain will identify the business roles and the Use
Cases they are contributing to achieve. These business roles and Use Cases will be
consolidated to elaborate a smart grid role model. Navigation into the complexity of this role
model will be facilitated by UML models.

The purpose of this role model is to give an overall view of the interactions between domains,
roles, and the business Use Cases which are being created or modified with smart grid. More
precisely, the role model outlines the nature and the importance of these interactions. This
role model will figure in all subparts of IEC SRD 62913-2 (see Figure 12).
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Several types of relations may be highlighted, such as:

e relations between domains, which can be deduced from relations between business Use
Cases from different domains or between business Use Cases and roles from different

domains;

e relations between roles, deduced from ‘inherited’ relationships;

e relations between a role and several Use Cases;

Note that the importance of the relations between domains or roles is represented on the

diagrams by the thickness of the line between them (illustrated in Figure 13).

c

Role Model of Domain X

Domain X

Business Caseé
oo
«Rolex»
Role D

pn

«Role»
Role B

X

«Role )\

Role C

«BUC»
BusinessUseCase4
oo

«BUC»

BusinessUseCase5 «Role»
oo Role H

«BUC»

BusinessUseCase10
(="

Figure.12)- Example of representation of a domain’s role model

IEC
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uc Relations between Roles

«Role»
Role B

«Role» «Role»

Role A % Role D
«Role»
Role C

Role E
_._..————-"'"";'Role»
«Role» Role H
Role F
«Role»
Role G

IEC

Figure 13 — Example of-representation of relations between roles

6 UML profile for modellihg smart grid Use Cases

6.1 | A formal approach of Use Cases modelling
6.1.1 General

Subdglause 5.1-presents the benefits of a formal Use Case model within a model dfiven
engineering context and proposes a UML profile to model a Use Case. This UML profile for
bles
N as
bther

Based on this profile, other work extensions can be provided, for example, it will be now
possible to align this work with enterprise architecture metamodels.

6.1.2 Key principles

To ensure consistency in the UML Use Case approach and to tailor the IEC 62559 Use Case
methodology to the need of deriving generic smart grid requirements, this document sets up
key principles for Use Cases modelling.

a) Organize information

During the modelling phase of the system with this approach, information will quickly grow.
However, having more data is only helpful when it is possible to manage it in order to
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retrieve the desired bits of information. Therefore, to preserve its usefulness an
organization system must be set up. In particular, this system must be able to facilitate the
exploration of the data and minimize the redundancy.

b) Remove ambiguity

Project teams using this UML Use Case approach will generally comprise people with
various backgrounds. Therefore, people can be novices in the modelling domain. To
soften the learning curve and to foster communication, a first step is to remove ambiguity:
assign one clear purpose to each artefact.

c) Prefer practicality

. All
information in Use Cases helps to write this specification. Therefore, Use Case deljvers
vplue only if its data are relevant and understandable to members of the system, domain.
or example, an action on comprehension can be: other things being equall|Use {ase
ust respect standards of the domain (e.g. vocabulary).

6.2 | UML driven top-down approach methodology
6.2.1 Formalism and objectives

Use |[Case methodologies possess a low level of formalism using.Semi-structured data.| The
consfraint to comply with an IEC standard favours a higher~level of formalism to enable
automated processes (transformation, analyses). A formal model also facilitates the cregtion,
sele¢tion and management of information described by Use.Cases.

To model a Use Case, different elements need to be considered.

o Afirst level of description outlines information:specific to the Use Case under study, fsuch
as its roles or its activities. This information ‘€an be modelled using UML diagrams.

A second level of description covers sinformation specific to the system under depign,
which is shared between all Use Cases. This includes any information required to pogition
al Use Case within the system, such’as its relations with other domains or with other| Use
Jases.

Morgover, information can be sfructural or behavioural. Structural information describes gtatic
propgrties of an entity, such-as-the roles of a Use Case. Behavioural information repregents
dynamic properties. For example, the execution of an activity in a flowchart depends on
previous executed activities.

To benefit from a high level of formalism with limited disadvantages, this methodology creates
two Kinds of artefact: diagram and view. A diagram describes visually a system in a Use Case
context. It must-strictly conform to a meta-model and therefore possesses a high leviel of
formplism. ‘Diagrams contain reference data and must minimize information redundancy.
Thergfore; /diagrams are used to input information during the creation phase. Views d¢ not
are

6.2.2 Modelling language

Criteria to select a modelling language were a widespread dissemination to reduce the
learning curve, a strong ecosystem to provide mature tools and technologies, a visual
representation to facilitate manipulation and comprehension and a customization capability.
UML (Unified Modelling Language) maintained by the OMG (Object Management Group) is
widely used and possesses high expressivity power to describe workflows.

The methodology retains UML for three reasons. Firstly, it can be used not only to model
processes but also data for example. Secondly, it has strong customization capability (profile).
Thirdly, the initial community using the methodology was more familiar with UML and UML is
mentioned as the preferred choice in IEC 62559-2 for diagramming Use Cases. In a technical
context, this methodology respects the standard model driven architecture (MDA) approach
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and its formalism is defined through a UML profile. Figure 14 describes the position of this
methodology within the four-layer architecture from the OMG.

Specific notions like business Use Cases or system Use Cases are defined through a
dedicated UML profile in the M1 layer. Then a model using these elements applies the UML
profile to represent structured information in coherence with IEC SRD 62913 and IEC 62559.
Therefore, a specification written with this methodology is an instantiation of the model
presented in the M1 layer.
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Figure 14 — Four-layer model architecture
6.2.3 Scope and information type classification: diagrams and main elements

To organize information, an organization plan is built around two axes: scope and information
type.

The first axis, scope, allows refining the description of the system through a list of successive
scopes. Each successive scope increases the level of detail at the cost of a reduced
perimeter. Therefore, each scope is built around a different set of main elements. The
following scopes exist.

e The domain scope has the specificity to position the system through its Use Case in its
environment. The main elements are the domains and business cases. A business case
explains why a course of action is aligned with enterprise goals. The obligation to


https://iecnorm.com/api/?name=78af42aa25b10df42fbd751ba50bd80a

- 38 - IEC SRD 62913-1:2019 © IEC 2019

associate business Use Cases to business cases ensures that Use Cases deliver value
and support the enterprise strategy.

e The second scope is built around the Use Case element. A Use Case is a specification of
a set of actions performed by a system which yields an observable result that is of value
for one or more actors or other stakeholders of the system (definition from IEC 62559-2).
Moreover, a Use Case in IEC SRD 62913 is specialized into a business Use Case (BUC)
or a system Use Case (SUC) to describe respectively the business and system points of
view. A Use Case represents an information unit of the system that can be disputed and
understood on its own.

e The third scope details a part of a Use Case through a scenario. A scenario describes a

v v rat—achteves—some—goats——c Te Se s—factitate—the—combiratgn of
like a‘simple

scenarios to model the Use Case workflow, a scenario is not considered
alternative to a normal/best path.

he fourth scope uses the main element activity to add finer grained details.-An adtivity
regpresents a step of a process that can be accomplished by one or more rol€s. In the [case
of complex system, an activity can be subdivided into a set of internal activities.|This
scope is also used to describe information exchanges.

The pecond axis, information type, is used to classify information in two categories: strucfural,
and behavioural.

Jtructural information belongs to the overview diagrams{, These diagrams present gtatic
ta about a main element. For example, a Use Case overview diagram shows objedtives
of a Use Case. This information is independent of the_current execution state of the| Use

Hehavioural information belongs to the flowchart diagrams. These diagrams descripe a
pfocess through a graphical representation of\a>workflow. For example, the execution of a

Key benefits

6.2.4.1 From a formal meta-model

A meta-model is a model of a model (i.e. an abstraction of an abstraction). A meta-mode] can
be s¢en as the grammar of themodel. To remove ambiguity and to allow a program to repson
on the model, we choose a(formal meta-model. In our proposed UML approach, we can|gain
two major benefits from our meta-model: model verification and transformation.

The perification can-check if the model respects formally the semantic and the syntax defined
in the meta-model. ‘However, the same mechanism can be used to improve the quality of
mod¢l by detecting suspicious choices and proposing to refactor these parts.

Mod¢l transformation is at the heart of the MDA. A meta-model allows defining transformption
between semantic concepts. These transformations are then instantiated and appliefl on
mode¢ls.“Model transformation can generate views, exchange files, listing reports, etc. |from
information found in diagrams in the model.

Moreover, the content coherence can be analysed by business experts thanks to the use of
generated views simplifying and aggregating details of a set of Use Cases for the specific
different purposes depending on the responsibility of each expert.

6.2.4.2 From free views

The Use Case methodology, described in IEC 62559, considers strongly its environment. Use
Cases are useful to establish a general specification of a system. However, this specification
needs input data (business case, strategic vision, enterprise goal, ...) and will be refined
through detailed specifications. During these phases, various points of view will be taken on
the system. To maximize the usefulness of Use Case, it is required to analyse its data and
present it in various views.
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In our approach, we fulfil this requirement by introducing the notion of view, a non-formalized
diagram. Views are used to communicate, show a subset of inputted or deducted data from
the Use Cases.

6.2.4.3 From compliance with standard

This UML Use Case approach has been developed first and foremost to support IEC 62559
and IEC SRD 62913. Compliance with standards ensures an alignment of the approach with
internationally approved practices that have been refined through various field experiments.
For example, the core concept of categorization of Use Case in business and system Use
Case derives straight from the standard. Sharing concepts in an international level allows

Ng ommon Use g set that witt be the foundation of @ common comprenension of a
: IEC 62559 also defines interoperable exchange file formais to
ifate the creation of this Use Case set (see Figure 15).

The |choice of a modelling language, a UML profile, which respects a weéll-established
specffication by the Object Management Group, allows being compatible with a large st of
modIIIing tools. It also reduces significantly the learning curve by leveraging an adopted|core
semantic.

Use |Cases are useful as input to other models or processes~and therefore need tp be
analysed, transformed, converted. To do so Use Cases néed to be formal, a posjsible
apprpach to fulfil this prerequisite. The UML profile introduced.in this document for descrjbing
IEC BRD 62913 Use Cases is aligned with the IEC 62559 series. This enables direct mapping
with [serialized IEC 62559 exchange format and automation such as import/export capapility
betwgen IT environments, coherence analysis, validation, and other engineering automations
(documentation generation, code generation, ...).

EC 62559-1: defines the Use Case methodology and core concepts.

e |[EC 62559-2: defines the structure of aluse case template, template lists for actors| and

pquirements, as well as their relationsto each other.

—

e |EC 62559-3 defines an XML based‘format for exchanging Use Case descriptions betyeen
| environments (IEC Repositary, UML Modelling Tools, other modelling tools, prjvate
nterprise repository, ...).

I

e

e This document describes a*common approach to define generic smart grid requirements
using the IEC Use Case methodology.
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Figure 15 — UML Use Case profile for the IEC SRD 62913 series
aligned with the IEC 62559 series

6.2.5 Types of diagrams and views

Four|types of diagrams (with several views)are recommended to be used:

se Case overview diagram;

omain overview diagram,;

UC-SUC relations diagram;

se Case “flowchart” (activity and/or sequence).

The Use Case overview\diagram (see Figure 16) contains structural information. It pregents
the main properties of a'Use Case such as objectives or scenarios, and the major assoc|ated
entities. It can be cohsidered as an alteration of the standard UML Use Case diagram|with
addifional information.
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The BUC-SUC relations diagram (see Figure 18) highlights the relations between a business
Use Case and its supporting system Use Cases. The latter describe the functions required to
execute the business Use Case under study. These functions can be grouped within
functional system groupings, i.e. information systems.

Use Case: BUC 5UC - Business Use Case 1 /

"FunctionalSystemGrouping” System 1

T N
"FunaiznalSystermeu‘ping" System 2
N\
I
|

IEC
Figure 18 — BUC-SUC relations diagram

The UselCase flowchart contains behavioural information. It describes the internal proceps of
the Use.€ase during its execution, through scenarios and activities. It is possible to reprgsent
the sysiem Use CTases called by the steps of the business USe Case under study. Modelling
approaches used are UML activity diagram.

6.3 IEC Use Cases UML profile concepts

Use Case concepts are listed in Table 5 and illustrated in Figure 19. The first column gives
the name of the stereotype possibly followed by its attributes, the second column indicates
which metaclass is extended and the third column provides short texts of description.

In this list, some stereotypes seem to be already present in basic UML like “activity”. There
are three reasons for this overlap. The first one is to allow greater flexibility when adapting
the visual representation. The second one is to facilitate model manipulation by identifying
clearly elements relevant to Use Cases. The third and last one is to anticipate future needs.
Base metaclass defines what kind of association can be used between stereotyped elements.
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Table 5 — Use Cases concepts

Stereotype Metaclass Description of the Use Cases concept

Activity Activity An activity describes a part of a scenario that can be executed by one or
more roles. The details of an activity are described through actions.
However, if it is necessary, intermediate levels can be created where
activities describe an activity.

Activity set Activity region An activity set groups activities executed by the same business roles
and/or system roles.

Actor Class Entity that communicates and interacts.

Area Class Major usage area for Use Cases which supports grouping, filtering and
administration of Use Cases within a common Use Cases database-

Assurpption Class Is a constraint that must be verified in order to have a valid Use~Case

Busingss case Class An explanation or set of reasons describing how a business degision yvill
improve a business, product, etc. and how it will affect costsy profits and
attract investments, equivalent to strategic goals and pringiples of a
domain.

Busingss object Class Describes information exchanged. It defines the nature of the information.

Busingss role Class A business role describes a finite set of responsibilities that is assuméd by
a party (organizations, organizational entitiesor physical persons).

Businpss Use UseCase Describe how business roles of a given system interact to execute a

Case business process. These processes’are/derived from services, i.e.
business transactions, which have‘previously been identified.

Contalin Dependency Indicates an inclusion relationship between two elements.

Domajin Class Area of knowledge or actiyity‘characterized by a set of concepts and
terminology understood{by‘the practitioners in that area [OMG UML].
A domain offers several business cases.

Has Dependency Denotes that anentity can only carry a comprehensible, useful meanipg in

relation with another entity. It is a directional relation. Moreover, if thg
source entity becomes irrelevant, the target entity also becomes irrelgvant.

Key performance indicator

Class Assesses the level of success of an objective.

Is mapped over

Dependency Allows to establish a mapping between entities
belonging to different semantic area.

Objective

Class Refers to the goal of a Use Case. The success of an
objective can be gradual and is assessed with key
performance indicators.

Postcpndition

Class A condition that must hold true when the associatgd
execution (scenario, macro-activity, action) is finished.

Precondition Class A condition that must hold true when the associatgd
execution (Use Case, scenario, macro-activity, actjon)
is beginning.

Requirement Class A requirement associated to any object must always be

verified if the model is valid. A requirement can be|seen
as an invariant. A requirement can be functional off not
(indicated by the kind attribute).

Scenario Activity Is a possible sequence of interactions [SG-
CG/M490/E:2012-12 def 3.10].

Support Dependency An entity supports another one if it contributes to its
process/goal.

System role Class A system role describes a finite set of functionalities

that is assumed by an entity (devices, information
system, equipment).

System Use Case

UseCase Describes how system and/or business roles of a given
system interact to perform a smart grid function
required to enable / facilitate the business processes
described in business Use Cases. Their purpose is to
detail the execution of those processes from an
information system perspective.
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Stereotype Metaclass Description of the Use Cases concept
Use Dependency Describes a bidirectional association. Each of the linked
entities can be understood without the other. Moreover,
each entity can be employed in a very large panel of
situations.
Use Case UseCase Is a specification of a set of actions performed by a
. system which yields an observable result that is of
Classification value for one or more actors or other stakeholders of
Complete description the system (IEC 62559-2). Information is structured
Remark through classification, complete description, remark and
Scope scope properties. Meta-information is written in
Keyword keywords (tags), level of depth (granularity), nature
LevelOfDepth tblask-white-bex)-and-prioritization{(internationak
Nature national, regional,...) properties.
Prioritization
Zone Class Automation levels, classified in combination ‘with a

reference architecture

Las} Profile explanation

Architecture concepts

»

SGAM Zones SGAM Domains

Use case concepts

PreCondtion

o

75 b
‘ / // =R o
4 / 3
il
Aechmctre | N

IEC

Figure 19 — Mapping between Use Case concepts and architecture concepts

7 UML modelling diagrams

Figures 20 to 23 show the diagram subsets. To complete these subsets, purely graphical

elements like note or boundary are allowed.

Flowchart diagrams are based on UML activity diagram and describe steps of a process that
can be a Use Case, a scenario or an activity. To organize information, in a flowchart diagram,
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all steps are described by a same type of element: scenario or activity. Moreover, exchanges
of information occur only at the activity scope and these exchanges instantiate business
object. To specify roles interacting during an exchange, activities are located inside activity
sets. The activity sets are then associated to roles.

class Domain overview concepts /

R 0. 0.*
2 ’ Uze Csze use Uze Caze use
Domain Business Case |
Business Use System Use Case
has e Support — Coin = Support —
T iy ; {0 o.*
IEC
Figure 20 — Domain overview concepts UML model
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Figure 21 — Use Case overview concepts UML model
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Figure 22 — Scenario overview concepts UML model



https://iecnorm.com/api/?name=78af42aa25b10df42fbd751ba50bd80a

IEC SRD 62913-1:2019 © |IEC 2019

— 47 —
class Activity overview concepts /
System Use Case Business Use
Case
Executable PreCondtion PostCondition
Use Case
0.~
No.- / o~
"use

has has/

oo 7

Sy,tsten"LR?Ie\0

Business Object Activity 1 Actor
use use
0.* a.* 0.* 5 o
)
' —
[o.- :
has %
has Y
! Py
Requirement Business Use Cases gn~-:!"i£s '
scenarii and activities Wiust
not be associzted Wwith
0. System Rolge

]
Py

Business Role

Figure 23 — Activity overview concepts UML model

IEC



https://iecnorm.com/api/?name=78af42aa25b10df42fbd751ba50bd80a

- 48 — IEC SRD 62913-1:2019 © IEC 2019

Annex A
(informative)

Existing actors lists

CEN/CENELEC/ETSI Actors List from CEN-CENELEC-ETSI Smart Grid Coordination
Group — Sustainable Processes (2012), based on:

e |EC 61968 Interface Reference Model (which is described in IEC 61968-1);
e ENTSO-F Role Model. Based on ETSO _EFET, EbiX role model;

SMCG: Smart Meter Coordination Group associated to M441 mandate.

IST IKB Actor List (draft in progress, v1.1.3 last updated on 8 August 2013}, document
pnsolidating and harmonizing Actors from:

o Z

Energy Information Standards (EIS) Alliance Customer Domain Uske Cases Vefsion
3.01 (21 May 2010);

o] NIST's Framework and Roadmap Version 1.0: Conceptual Model (10 August 2009);

¢/ NIST's Framework and Roadmap Version 1.0 — Chapter4~+ two new areas|AMI
(10 August 2009);

e[ NAESB;

e[ NIST's CSWG NISTIR (July 2009);

o] IEEE P2030 Draft3.0, Chapter 6 Power SystemActors (July 2009);

o] SGAC Conceptual Architecture — Interaction Diagrams (1 March 2012).
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Annex B
(informative)

Content of the Use Case mapped on IEC 62559-2 template

B.1 Description of the use case

B.1.1 Name of use case

Use case identification

1D Area /| Domain(s)/ Zone(s) Name of use casle
Use|case overview / BUC or SUC / Domain overview / each domain associated Use case overview /
taggkd value(identifier) through business cases / name BUC or SUC /hame

B.1.2 Version management

Version management

Version No. Date Name of author(s) Changes Approval status
Docyimentation / Documentation / Documentation / Documentation / Documentation
Verdions / name of Versions / tagged Versions / tagged Versions / note of Versions / tagggd
the attribute value(date) value(authors) the attribute value(status)

B.1.3 Scope and objectives of use case
Scope and objectives of use case
Scope Documentation / Narrative./-hote of attribute scope
Objgctive(s) Use case overview /_each objective / name: note (one line per objective)
Relqted business Domain overview\A\each associated business case / name: note (one line per
casg(s) business case)

B.1.4 Narrative of use case

Narrative of use case

Shoft description

Use [case overview./'BUC or SUC / note

Coniplete description

Docyimentation / Narrative / note of attribute completeDescription

Summary of use case

. ach Scenarios flowchart / each scenario / name

Description: note
e Each activities flowchart / each activity / name

Description: note
e Each activities flowchart / each activity / name ...
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