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ABSTRACT

This paper presentsand exemplifiesa comprehensive
approachfor the development of smart grid architectures

based on use casenethodologyand Smart Grid
Architecture Model (SGM¥) framework. Tl approach
waselaboraedin HEILA (IntegratedBusinessPlatform
of Distributed Energy Resources) projectfor the
definition oftheinformation exchangarchitectureof the
platform The outcomes of this process apartly
demonstrateéh thispaperasa multilevel description of
HEILA use caseassociated witlilexibility management
of geographically distributed microgrids.

INTRODUCTION

Realworld environmenthatenable multi-layeranalysis
andpractical experiencesf newtechnologiesitanearly
stage of ppduct developmeris essentiafor businesses
to gain a competitive edgein the market. This

environments especiallymportant for the energy sector
which is going througha rapid transformation process

caused by anintegration of hetegeneous and

geographically distbuted energy resources (DERS)

This swift transition calls for solutions for energy

management system€T architectures, and business
modelsintendedo successfly introduce new resources

into the existing energy lasdape. However the
progress in these fields impededby the absence of

business ecosystems required for many business models

as well as by scarcity and narrowness of -liéal

demonstrations that would prove the feasibility of new

services.

The challege of establishing a holistic business

platformfor the development, testing, and piloting new

smart grid solutiongs addressed iMEILA project. The

project aims tdink diverse industrial and academic pilots

into a united energy systenby means ofan ICT

infrastructure to host a wide range of possible smart grid
applications that are intended to integrate DERSs into

novel business models of energy systeftss goal is
being accomplished in the following steps:

xDefinition of innovative use casg8JCs) promoting

integration of DERs into active grid management and

flexibility markets

xDesignand deploymenbf an information exchange
architecture for the platform that woul@nable
visibility and controllabilityof DERsamongsimulated
business actors
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xImplementation ofthe required functionality for the
correspondingise cases

xDemonstration oflevelopedsmart grid solutions in the
platform environment

This paper focuseon the firststep whichlays the basis

for further development of the platforas it setsthe
requirements for the information exchange architecture
and moreover,defines the scope diuture platform
services. However, finding 3R Q H | Lapprodeith&
would take into account the needs of all actors and
foresee the appearance of all future services is a
complicatedtask consideringhe rapid introduction of
new innovations into the energy sectdEILA project
utilizesSGAM-based use caseethodolog to overcome
this challenge

HEILA METHODOLOGY

The SGAMbased use caseethodologywas initiated by
the Smart Grid Mandate M/490 to enhance
standardization andevelopmentn the smart grid field
[1]. This methodology allows analyzing and deriving
architecture requirements f@nexisting electrical grid as
well as for future smart grid scenariosdrtechnology
neutral mannefThe adoption othis methodologyor
HEILA project is built asa continuousiteraive and
incremental procestescribed in Figre 1 andit consists
of the following steps:

Use case aggregation

The main goal of this starting point is to provide a state
of-the-art review of the innovative and envisioned UCs
related to the concept of DER integratidt.this stage,
the generic UCswere gatheredhto clustes from large
EU projects as well as from HEILA work packages
(WPs) and workshops (WSBgld on the topic

Use casedraction

This step is dedicated to the preliminary analysis and
elaboration of the UCabtainedhrough the general level
template and refinement process. Dhgectiveshere are

to define the most promising business cases, idethigfy
objectivesand roles of business actoemd determine
success scenarios. The outputs of this step should be
high-level use cases(HLUCs) required for the
implementation othe businesgoals.

Use case dtalization

Each HLUC is represented by interactions of primary use
cases (PUCs), which are further described with B
625592 template [2]. This detailed template idéas

Pagel/4



