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ABSTRACT 

This paper presents and exemplifies a comprehensive 
approach for the development of smart grid architectures 
based on use case methodology and Smart Grid 
Architecture Model (SGAM) framework. The approach 
was elaborated in HEILA (Integrated Business Platform 
of Distributed Energy Resources) project for the 
definition of the information exchange architecture of the 
platform. The outcomes of this process are partly 
demonstrated in this paper as a multi-level description of 
HEILA use cases associated with flexibility management 
of geographically distributed microgrids. 

INTRODUCTION  

Real-world environment that enables multi-layer analysis 
and practical experiences of new technologies at an early 
stage of product development is essential for businesses 
to gain a competitive edge in the market. This 
environment is especially important for the energy sector, 
which is going through a rapid transformation process 
caused by an integration of heterogeneous and 
geographically distributed energy resources (DERs). 
This swift transition calls for solutions for energy 
management systems, ICT architectures, and business 
models intended to successfully introduce new resources 
into the existing energy landscape. However, the 
progress in these fields is impeded by the absence of 
business ecosystems required for many business models 
as well as by scarcity and narrowness of real-life 
demonstrations that would prove the feasibility of new 
services.  

The challenge of establishing a holistic business 
platform for the development, testing, and piloting new 
smart grid solutions is addressed in HEILA project. The 
project aims to link diverse industrial and academic pilots 
into a united energy system by means of an ICT 
infrastructure to host a wide range of possible smart grid 
applications that are intended to integrate DERs into 
novel business models of energy systems. This goal is 
being accomplished in the following steps:  

�x Definition of innovative use cases (UCs) promoting 
integration of DERs into active grid management and 
flexibility markets 

�x Design and deployment of an information exchange 
architecture for the platform that would enable 
visibility  and controllability of DERs among simulated 
business actors 

�x Implementation of the required functionality for the 
corresponding use cases 

�x Demonstration of developed smart grid solutions in the 
platform environment 

This paper focuses on the first step, which lays the basis 
for further development of the platform as it sets the 
requirements for the information exchange architecture 
and, moreover, defines the scope of future platform 
services. However, finding a �³�R�Q�H���I�L�W�V���D�O�O�´��approach that 
would take into account the needs of all actors and 
foresee the appearance of all future services is a 
complicated task considering the rapid introduction of 
new innovations into the energy sector. HEILA project 
utilizes SGAM-based use case methodology to overcome 
this challenge. 

HEILA METHODOLOGY  

The SGAM-based use case methodology was initiated by 
the Smart Grid Mandate M/490 to enhance 
standardization and development in the smart grid field 
[1]. This methodology allows analyzing and deriving 
architecture requirements for an existing electrical grid as 
well as for future smart grid scenarios in a technology-
neutral manner. The adoption of this methodology for  
HEILA project is built as a continuous iterative and 
incremental process described in Figure 1, and it 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 integration. At this stage, 
the generic UCs were gathered into clusters from large 
EU projects as well as from HEILA work packages 
(WPs) and workshops (WSs) held on the topic. 

Use case extraction 

This step is dedicated to the preliminary analysis and 
elaboration of the UCs obtained through the general level 
template and refinement process. The objectives here are 
to define the most promising business cases, identify the 
objectives and roles of business actors, and determine 
success scenarios. The outputs of this step should be 
high-level use cases (HLUCs) required for the 
implementation of the business goals.  

Use case detalization 

Each HLUC is represented by interactions of primary use 
cases (PUCs), which are further described with the IEC 
62559-2 template [2]. This detailed template identifies 


