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Executive Summary 

The deliverable D1.2 entitled "inteGRIDy Stakeholders and Market Needs Report" is the 
second report referred to the activities of WP1 mainly focused on "inteGRIDy Domain 
Analysis, Specifications & Architecture". 

The inteGRIDy project's vocation, as Innovation Action, is characterized by high TRL for 
technologies adopted, ready or near to be commercialized. For this reason it is crucial to 
assess the potential of replicability for each solution, their marketability and the effectiveness 
of the functionalities provided. 

Despite the importance to work on the integration of the technologies is well recognized as 
fundamental for the accomplishment of the project’s objectives, the understanding of the 
needs and expectation from main stakeholders (internal and external to the project), must not 
be overlooked as it can offer a different and more reliable prospective on how to address and 
review goals and objectives.  

Due to a large number of very wide partnerships in terms of type and typology, the study 
required the development of a plan aimed to collect homogeneous information focused on 
specific aspects, with a strict time schedule. These data has been fundamental for further 
elaboration that have been taken in place in order to deduce effective potential of the 
solutions adopted in the project. This is the main reason for providing an initial overview on 
the strategy used and the tools that enabled the identification of the main needs of different 
project partners. The strategy envisaged a preliminary analysis of the project ecosystem to 
identify potential subcategories that may be potentially affected by the results that project 
innovations can produce, without neglecting the aspects of the operational context in which 
these solutions have been implemented. 

After the identification of the categories composing the inteGRIDy ecosystem, different 
partners have been interactively engaged in the process through the use of templates. Data 
was collected and elaborated through a needs assessment analysis in order to generalize 
conclusions to the stakeholder groups represented. 

The deliverable continues describing the project use cases and a prioritization analysis 
aimed to determine which technologies are most suitable for replication.  

To this scope, an internal process for collecting information on technologies implemented on 
each pilot was initiated able to arise some important details about main competitive 
advantages of each solution over the others, using several indicators to evaluate the 
potential impact on different areas. Once information has been collected, a prioritization 
analysis has been carried out involving partners asking them to evaluate impartially 
technologies in order to highlight the most promising ones or the ones having higher 
replicability potential 

Finally, the document concludes with the survey with collected experiences and 
recommendations from key stakeholders. 
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1 Introduction 

1.1 Scope and objectives of the deliverable 

The targeted goal of the inteGRIDy project is the integration of a scalable Cross-functional 
Modular Platform (CMP) made by replicable solutions, to connect existing energy networks 
with diverse stakeholders, based on special requirements and characteristics of 10 different 
inteGRIDy Use Cases. This platform can be seen as a complex system (the non-living 
component) in which different kind of users can use the available tools, models and 
mechanisms in support of (and smartening) the Distribution Services. inteGRIDy provides a 
solution that acts as crosslink among the main stakeholders (the organisms of the energy 
world) operating in the energy market.  

In this prospective, the inteGRIDy ecosystem can be defined as the community of internal 
and external stakeholders of the project in conjunction with its core technology framework. 

Understanding the needs and expectations of inteGRIDy’s stakeholders, is of utmost 
importance as it may offer a fresh and valuable perspective on how to tackle the goals and 
the objectives of the proposed project. This assessment goes beyond the integration of 
technologies, which is a mandatory achievement and defines the inteGRIDy solution against 
the needs and trends set by stakeholders at the beginning of the project.  

This deliverable pursues this direction and focuses on the Elicitation of Stakeholders, 
extrapolating their needs as well as their implementation priorities. 

1.2 Structure of the deliverable 

D1.2 “inteGRIDy Stakeholders and Market Needs Report” follows a four-step approach in 
elaborating a survey that will be addressed to inteGRIDy European stakeholders: 

1. Identify inteGRIDy target groups and define methodologies to adopt for the assessing 
needs and expectation from stakeholders [Chapter 2] 

2. extrapolate what are the needs and expectations for each inteGRIDy end user (the 
pilot partners) [Chapter 3] 

3. describe, match make and prioritize the technologies that are going to be 
demonstrated on pilots in order to pick up possible issues for the replicability of the 
solutions and market opportunities [Chapter 4] 

4. Define, implement, elaborate a survey for the collection of needs and priorities of 
European stakeholders in the field of smart grid technologies for the distribution grid 
[Chapter 5]. 

Finally, the schemas proposed for the Project Needs Assessment, the reviewed description 
of the technologies on pilot cases and their prioritization are included respectively in ANNEX 
1 – inteGRIDy Needs Assessment results, ANNEX 2 – inteGRIDy Technologies to be 
demonstrated on Pilot Use Cases and ANNEX 3 – inteGRIDy Technology prioritization 
results.  

1.3 Relation to Other Tasks and Deliverables 

The metrics arisen on Chapter 3 and on Chapter 4 will be taken as reference for D1.4, while 
the analysis of the survey will be a useful input for D1.5 as well as for the ongoing work on 
Task 3.3. It is worth mentioning the outcomes generated from the survey will be useful also 
for disseminating and exploiting the project results. For this reason, the output of T1.2 is 
strictly related with the whole WP9. Finally, the organized conference 
(http://www.integridy.eu/node/146) will create a good link with other ongoing EU initiatives, 
starting the collaboration with similar EU funded project, in line with T10.4.  

http://www.integridy.eu/node/146
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2 Methodological framework: methods and tools 

2.1 Overview of the adopted T1.2 flow chart  

 
Figure 1. Adopted Flow Chart for T1.2 
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Figure 1 reports the process adopted to accomplish main task goals, how inteGRIDy 

partners have been involved in the process and the main activities that have been carried 

out.  

The proposed approach is divided in three phases: 

The first phase of the process focuses on the Assessment of inteGRIDy’s Project Needs. 

The Needs Assessment is a document containing a list of specific goals that each partner 

intends to reach by the end of the project. This document also includes operative constraints 

and assumptions. In order to formulate this document each partner provides own contribution 

regarding the definition of needs and expectations on the project activities from different point 

of view: Market, Economic, Financial, Technical, Policy, Infrastructural, etc.  

Beyond this, each contribution collects and classifies on the base of stakeholder typology 

each partner represents (RTO, DSO, Aggregator, Retailers, etc.) in order to extend 

conclusions to different target groups. 

The second phase of the process regards the Technology prioritization in order to take into 

account possible issues for the replicability of the solutions and market opportunities. 

Technology providers involved in demonstration activities shall describe their technologies to 

be implemented on pilots describing also their potential impact using specific evaluation 

metrics. All these information are used to elaborate a specific questionnaire “The Technology 

Prioritization Questionnaire” that is shared internally. The survey intends to collect partners 

preferences about which pilots are more suitable for their own case or more potentially 

replicable from their point of view explaining reasons.  

After partners contributions have been collected, data are elaborated adopting a 

matchmaking analysis in order to prioritize their needs and extending these conclusions to 

the focus group represented by each of them.  

The last phase of the process points out attention on the elaboration of the “Stakeholder and 

Market Needs Survey” whose main goal is to collect Stakeholder and Market needs that are 

part of the inteGRIDy ecosystem. Partners are actively involved in defining questions for the 

survey considering typology of target group they belong to. In order to involve in the process 

as many stakeholders as possible a specific dissemination strategy is executed. Possible 

stakeholders belonging to inteGRIDy ecosystem are already identified and aggregated as 

shown in the previous paragraph: Considering the huge number of stakeholder that could be 

interested in inteGRIDy outcomes an online survey will be implemented. To reach as many 

stakeholders as possible each partner’s stakeholder networks is exploited to share the 

survey. Once the data are collected, elaboration and final considerations are carried out.  

2.2 inteGRIDy Needs Assessment  

Needs assessment is a process usually used by organizations to determine priorities, make 

organizational improvements or allocate resources. It identifies the needs and/or the gaps 

between the current state of the organization and the preview of the same organization in the 

near future. Given that the inteGRIDy project has a high degree of complexity and engages a 

large number of partners, it is extremely important to properly investigate each partner’s 

needs, assessing and classifying them in order to have a clear perspective on the collected 

information to elaborate a sustainable Action Plan. The plan of action shall be developed in 

order to address the needs (or closing the gaps) and to bring the organization closer to its 
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desired future state or objectives. Needs assessment is most commonly conducted to 

guarantee that there is a need for a type of product or service and to determine what features 

should be included.  

The inteGRIDy needs assessment process adopted splits into three different steps: 

 Exploration and identification; 

 Data gathering and analysis; 

 Utilization 

Exploration and identification 

During this first stage of the Needs Assessment process it is important that each partner 

defines own needs and resources available in terms of technologies and market objectives. 

Once the current situation is depicted, next step is to identify the future evolutions, 

prospective or improvements that each partner can achieve through the participation in the 

inteGRIDy project. During these activities it is crucial to foresee or discover undisclosed 

needs that could arise after project implementation in order to properly include them in the 

analysis. 

After the needs collection, the process follows with the ranking of the needs through a 

prioritization activity, in compliance with main project objectives, to focus effort and attention 

to most critical needs identified.  

Data gathering and analysis 

Once the needs definition is completed it is important to fully understand how current 

situation could evolve in the future, after the project implementation, in order to fill the 

existing gaps. The creation of a solid and consistent knowledge base is crucial for this scope 

and for this reason is important to properly collect different kind of information. Data may be 

collected from internal company records or externally through market research techniques 

such as surveys, focus groups and analysis of secondary data including statistical data 

collected by the government or observational studies. 

Utilization 

An appropriate data analysis could point out aspects that cannot be highlighted observing 

raw data, moreover, analysis outcomes could be taken as reference for the next project’s 

activities for the definition of effective action plans in order to satisfy pre-identified needs 

closing the gaps between the organization's desired future state and its current state. The 

possible actions to be undertaken to fill the identified gaps may be evaluated through a cost-

benefit analysis allowing to determine best-fit actions within the possible ones for each 

organization (or stakeholder) in terms of costs and benefits. Finally, an action plan is 

elaborated to implement selected solutions, and then allocate the resources necessary for 

implementation. 

As detailed in Chapter 3, each inteGRIDy end user, based on the organisation typology, has 

provided their needs and expectations on the project activities. Needs has interested 

different aspects: economic, financial, technical, market, policy, infrastructural, etc. 
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2.3 Technology prioritization and matchmaking approach 

The term “technology” is usually referred to as a piece of equipment, technique, practical 

knowledge or skills for performing a particular activity. Technologies can be hardware, 

software or a combination of both that allow the implementation of a specific functionality. In 

the context of inteGRIDy project and particularly in pilot sites scenarios, technologies 

represent the added value allowing the realization of the identified goals in each pilot site. 

Indeed, the inteGRIDy project puts in place different and innovative smart grid technologies 

that are integrated in a scalable Cross-Functional Platform (CMP) with the goal to be 

demonstrated and validated in the different pilot sites. Functionalities offered by each 

technology are harmonized in the pilot use cases that will be provided in deliverable D1.3 

Pilot Sites Surveys, Use Case Requirements & Business Scenarios due at M8.  

The aim of the inteGRIDy Technology prioritization and matchmaking is to promote business, 

technological and research partnerships. With this object in mind, the following actions have 

been taken in account: 

1. Identification and description of the main inteGRIDy technologies: for each 

inteGRIDy pilot site, the main technologies involved have been identified and further 

described through the adopted Technology description template. The latter has been 

filled in by each Technology partner involved in the specific pilot. 

2. Prioritization of the indentified inteGRIDy technologies: each identified technology 

has been evaluated by DSOs, Utilities, Energy Providers and Public Bodies involved in 

the project. A proper questionnaire has been circulated among partners involved with 

the main goal to express a degree of interest and a degree of replicability for each 

identified inteGRIDy technology. 

3. Prioritization outcomes: ENG as responsible for the inteGRIDy Technology 

prioritization and matchmaking process, has collected and analysed the results of filled 

in Technology questionnaires. For each technology the prioritization outcomes is 

reported. 

The figure below shows the phases of the inteGRIDy Technology prioritization and 

matchmaking process.  
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Figure 2. inteGRIDy Technology prioritization and matchmaking 

Each phase of the process identifies actors involved in activities and tools adopted in order to 

achieve the aimed outcomes (e.g. questionnaire for technology description); for example 

inteGRIDy partners that are involved as technology provider in the pilot sites have been in 

charge to describe in details their technologies through an ad-hoc template. 

Technology prioritization and matchmaking process will be further described in Chapter 4. 

2.4 Survey methodology approach 

2.4.1 Data Gathering techniques investigated 

According to [PEE02], data gathering can be done using the following conventional 
techniques: 

 Interviews – they are good for exploring particular issues, and obtaining qualitative 
results. The outcomes can be also guided if necessary by the interviewer and 
encourages contact between stakeholders. On the cons side, they might be artificial, 
time consuming and intimidating for interviewees. 

 Focus Groups – they are ideal for collecting multiple viewpoints in a qualitative 
manner. They can easily highlight consensus and conflict areas while fostering 
collaboration between stakeholders. The risks are concerning the possibility of 
presence of dominant characters.  

 Questionnaires – one can take advantage of them to collect answers to specific 
questions, both in a quantitative and a qualitative form. It is possible to reach many 
people with low resources, but they are highly dependent on a good questionnaire 
design to really collect what is expected.  

 Direct and indirect Observation – it allows understanding the context of the activity 
in a qualitative way. Directly observing the task being done provides insights, which 
are not able to be obtained by other means, but it consumes a lot of time and 
provides a lot of information that should be digested. 

 Studying Documentation – manuals and other documentation are a good source of 
quantitative data about procedures, regulations and standards, implying no 
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engagement at all for stakeholders. The risk is on potential differences encountered 
between documents.  

 Public consultation – can be used to collect the opinions of stakeholders and 
interested parties including EU citizens and private and public organizations in order 
to gain quantitative evidence on the related issues of interoperability. 

Questionnaires are the main driver for inteGRIDy data collection. As their effectiveness is 
coupled to a proper definition of their questions, several other techniques such as interviews, 
documentation studies, consultation and focus group identification will be conducted in 
advance so as to guarantee the optimal definition. Partners expertise will also play a central 
role in this task, paving the way for the entire process. 

2.4.2 Overview of the energy market in EU as background of the investigation 

In order to identify the methodology that better fits the survey, it is important to understand 
the project context and the pilot use cases object of investigation. For this reason it has been 
chosen to start the analysis with a general overview of the energy market in EU and related 
inteGRIDy goals.  

Electric markets are experiencing a season of evolution and deep transformations due to 
application of liberalization process and integration of information and communication 
technologies. As a matter of fact European countries nowadays are tackling severe 
challenges, such as reducing the impact of carbon footprint in energy system, integration of 
unpredictable and intermitting sources with cost effective mechanism, decentralization of 
power generation, enhancing the efficiency of power supply coupled with cost lowering and 
increasing participation of customers to the energy markets. 

Today we are witnessing the transition of electricity markets during its opening to new 
participants and encouraging competition through innovative services. Moreover, new 
players should provide the right signals to investors in order to ensure that the necessary 
long-term investments will be done in the most cost-effective way. 

In this scenario, inteGRIDy project aims at achieving innovative solutions in assets 
managements and market accessibility for the whole community of energy players and 
actors. In such large project with a relevant number of different kind of partners and 
demanding goals, it does not surprise if a defined strategy and methodology are required to 
obtain profitable outcomes from survey. Figure 3 summarizes the proposed methodology 
described in following bullets. 

 

 

Figure 3. Steps definition in survey methodology 

1 Identify and select target groups

2Evaluate main themes to investigate for all target groups

Define the final version of Questionnaires 

?
!

3

4

Select the mode for posing questions and collecting responses

!
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Since opportunities and requirements in inteGRIDy are very vast and heterogeneous, it is 
important to clarify upon the main objectives of the project in order to delineate the range of 
action of this task. Starting from real and actual project’s goals it is therefore possible to 
identify an effective methodology for surveying.  

inteGRIDy project is featured by an assortment of actions for testing and demonstrating 
different goals. A large number of partners that covers most of the energy value chain 
characterize it. Thus, its objectives may seem vast and ambitious. The survey will be 
structured to take into account the following items: 

 inteGRIDy objectives and concept, including 

o Facilitate the decarbonisation and RES the integration, through the 
deployment of innovative DR, storage, EV management and SG technologies 

o Optimal and dynamic operation of DMS through a scalable and replicable 
Cross-functional Modular Platform. 

o Demonstrate the use of innovative and simulation and computational solution 
of topology processing, DR mechanisms and Storage management, for 
automated scenario-based decision making in normal condition operation of 
distribution systems. 

o Demonstrate the use of predictive and forecasting algorithms, facilitating an 
innovative Operation Analysis Framework of the DG to maximize RES 
dispatch and enhance self-consumption through storage. 

o Visual Analytics tools and innovative HMIs for energy stakeholders and end-
users allowing optimal monitoring and control of the distribution network. 

o Implement and Deliver end-user applications for all stakeholders and new 
business models added value for all the stakeholders involved in the smart 
grid value chain. 

 inteGRIDy Large Scale and Small Scale Pilots, including sharing pieces of 

information related to pilot plans and expected rollout so as to gather stakeholder 

feedback. 

 Business model oriented questions, as a way to validate and refine the exploitation 

path envisaged from both partners and inteGRIDy as a project to leverage on the 

expected outcomes. 

 Partner’s expertise and experience, as specific requests coming from particular 

needs or concerns raised by individual project partners. 

 State of the Art and documentation study, exploring current technical solutions, in an 

attempt to identify weaknesses and gaps. 

Moreover, inteGRIDy owns a great peculiarity in its strategy for system deployment, which is 
the integration and validation of developed solutions in 10 real-life demonstration pilot use 
cases. These practical experimentation activities will allow operators to fully understand 
barriers and requirements to improve their role in energy market. 

2.5 Identification of target groups as Stakeholders of the survey  

One of the strengths of the current project resides in the significant number of involved 
partners and test case pilot sites. This peculiarity is needed in order to carry out the large 
numbers of foreseen tasks and to achieve ambitious goals of inteGRIDy project.  

The project combines different key players and organisations, bringing together expertise 
from almost the entire supply chain of electric energy market. In addition to expected results 
and achievements at the end of the project, such aspect has one more important return in 
this first stage: the capacity to take advantage of a critical mass of players and acquiring 
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enough opinions to make available profitable information. Thanks to such assortment of 
actors and a considerable quantity of proofs of concept, the consortium as a whole may have 
the internal capacity to extract a first basic idea only by questioning itself. Later, by gathering 
answers and experiences from other external stakeholders, it will be possible to extract 
general evidences about critical issues investigated. 

Different targets groups of course have different market needs and requirements, 
furthermore they have to achieve different goals and show different criticalities in their own 
specific business area. Therefore it has been chosen to submit different questions for each 
one of the selected target groups. In this case it will be possible to properly analyse actual 
requirements for each group and derive detailed classes of necessities. 

Even though the aim of this paragraph is not to analyse today’s evolution in energy 
operations, it is possible to consider a general supply chain of a conventional today’s energy 
market for a better analysis of possible stakeholder group. A single model is hard to define, 
but considering the heterogeneity of consortium and the large number of countries involved 
we have proposed a general structure (Figure 4).  

This sketch briefly depicts a general composition of a common energy market chain with a 
limited penetration of smart grids technologies and market liberalization deliberations. A top-
down approach reveals the assets generation whereas the bottom level of the chain reflects 
the consumer. In this scenario, every type of player may trade energy only with a specific 
block in the chain. Central blocks may be considered different and separated players, as long 
as new policy visions and regulatory deliberations are issued and applied in an open market 
liberalization strategy. Policy bodies, administration or regulation authorities of course have 
an external influence to the market. In the same way external subjects like universities, 
industries, SMEs, consultants and others, bring their contribution in a limited and well-defined 
area, in most cases concerning research and innovation only.  

Basically today’s energy market rules were designed to meet the needs of yesterday's 
energy systems that were characterised by centralised fossil fuel plants with minimal levels 
of consumer participation. 

 

Figure 4. Sketch of a conventional energy chain 

Recent regulation developments together with RES exploitation and ICT applications have 
allowed a transition towards new business models and markets scenarios.  

Considering today’s electric energy revolutions, in recent years the most of European 
countries are experiencing these kinds of market innovations, although with technological 
variances and different speed of regulations. This leads to a fragmentation of European 
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markets characterized by a heterogeneous and chaotic application of smart grids 
technologies and a variety of visions in regulation strategies.  

Though this background, energy markets are today’s evolving with a different approach 
compared with the one previously described. A new graphical description of such structure is 
outlined in Figure 5. Thanks to the emergence of active consumers (the so-called 
prosumers), the chain evolved from a top-down model to a bi-directional one, where every 
player in a block can exchange energy or services to several actors from other different 
blocks, thus energy can be generated and sold to (almost) anyone on the grid. New players 
like aggregators, brokers, ESCOs and traders allows the integration of new IT applications 
and platforms for data exchange. This evolution has produced some changes even in 
external subjects where energy services providers or third parties services are today required 
to complete the chain. 

 

Figure 5. Sketch of a modern energy chain in a smart grid scenario 

If we now observe the consortium partnership in inteGRIDy project it is possible to identify a 
first ranking of stakeholders categories in the energy supply chain. The partnership is 
composed by 30 subjects and thanks to this high number of participant they can almost 
cover a large variety of roles in energy markets, so they can be actually included in several 
blocks of the aforementioned chain (see Table 1). It is important here to underline the 
strength of this consortium and the possibility to roughly obtain general market requirements 
only from the involved partners 

Table 1. inteGRIDy partnership composition. 

Partners Category Stakeholder Target Group Quantity 

University / Research Institute Innovation & Research 7 

SME 
External service / Consultancy 12 

Industry 

Utility 

Operators/ Players 8 DSO 

Energy Provider 

Public Body / Agency / No profit Policy / Regulation 3 
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Following previous project partnership categorization and keeping in mind the energy market 
chain composition in a today’s smart grid scenario, it is possible to define 4 macro domains 
as stakeholder target groups:  

 System Operators (Transmission System Operators, Independent System Operators, 
Distribution System Operators and other local network operation entities) 

 Market Operators (Retailers, Large producers & Traders, Brokers, Aggregators, 
ESCo, etc) 

 Governance and Policy Bodies and Final Users (Regulation Authorities, 
Governmental Institutions, Public administrations, Policy Makers, no profit Agencies, 
Customers and large customers, prosumers, user association) 

 Externals (all those subjects that does not produce, dispatch, sell or use energy and 
participate to the market in a subsidiary way: services providers, third part service 
providers, Research & Innovation Entities, industrial or consultancy providers) 

This is not an official sorting or classification, of course it may change from one country to 
another and it is not aimed at describing extensively how energy markets work and how their 
value chain is composed. It only does answer to the necessity of identifying target group for 
the survey. 

A first remark could be addressed after matching consortium components and final 
stakeholder clustering. Final users group is not well represented in partnership, thus it may 
reflects targets elicitation in survey execution. 
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3 inteGRIDy Needs Assessment 

3.1 Introduction 

inteGRIDy project offers an heterogeneous combination of different partners from multiple 
technology backgrounds and different environments with specific needs and expectations. 
This demonstrates the necessity to understand the motivation of each partner involved and 
how would inteGRIDy contribute for constructing a solution that can be exploited by each 
partner involved.  

This section aims to establish which are the needs and expectations for each particular 
inteGRIDy partner and generalise these as to construct a globalised response for the project. 
The section presents elaboration of the methodology used to obtain and regulate information 
from all inteGRIDy partners and show the results of the needs assessment. The final sub-
section presents a generalised summary and insights from all partners. 

3.2 Information gathering 

This sub-section reports on the methods used to gather information from partners and is 
elaborated with the motivation of the selected method. 

The following partners: ASM, ASSEM, INNED, ELECTRICA, GNF, M7, EMSc, ENOVA, 
UCY, EAC, IWC, SUNLIGHT, WVT provided contributions by using a formulated template 
depicted in bellow.  

This tabulated form has been preferred for its simplicity and clarity to present and understand 
information. In each box of the table, precise definition of what information is required were 
highlighted to facilitate each partner to understand what information is required from them 
and in addition, it would aid to establish a generic platform that would prevent a massive 
deviation of data  from partners. 

Table 2. Template used to gather information for the Project Needs Assessment  

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

Please indicate the main technology needs 
you have  

Here you can report the improvement you 
expect to reach during the project 

Market (only if relevant) 

Needs Expected improvements 

What are your market needs?  Do you expect the innovation in inteGRIDy 
can contribute to improve your market? 

Business/Economical/Financial 

Needs Expected improvements 
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Do you need to test or implement new 
business or market models? 

Do you need a specific investment 
framework to consolidate your position? 

Please specify what you need 

Here indicate your expectations (i.e. a 
consolidated financial position, or savings 
generated thanks to the project, or sales 
improvements thanks to an increased 
visibility etc..) 

Enviromental improvements 

What environmental actions you need to address? In addition, what improvements you 
expect to deliver by the end of the project? 

Any implementation priorities (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase the 
quality of service etc) 

If relevant, describe the priorities you foresee to implement in relation with the project or with 
other initiatives 

Other 

Please indicate any other needs relevant with the project activities (ie. Policy, Regulatory, 
etc…) 

The fulfilled template has been examined and aggregated in a table. This follows the same 
idea of having simple, easy to understand and clear method to present the information. By 
using tabulating method, it is also easier to highlight all the necessary information in an 
orderly manner. The summarised result tables are elaborated and can be found in the next 
sub-section, while all contribution as received by all partner can be found in the ANNEX 1 – 

inteGRIDy Needs Assessment results of this report. 

3.3 Findings of the Project Needs Assessment 

Below is presented the needs and expectations on the project activities for each inteGRIDy 
end user. As already specified in section 2.2, different aspects of project has been 
considered including: technical, market, business, economic, financial, environmental, social, 
community, policy, infrastructural. Each need definition is related to stakeholders to provide 
good assessment and understanding of the gain they expect for. The tabulated information 
below illustrates needs and expectations for specific aspects. 
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System 
Operators 

 

 

Market 
Operators  

Need: Develop integration platform between micro-grid and 
the Distribution system Operator (DSO). This may include 
development of SCADA system for energy management 
performance (FFR, DSR, UPS, Peak shaving, power flow, 
power recovery transition).  

Expectation: Capable of providing integration and 
verification platform of a well defined micro-grid.  

X X X X X  X X X X 

System 
Operators 

 

Final Users  

 

Market 
Operators 

Need: Definition and establishment of standard modular 
solution for micro-grid.   

Expectation: create a standard platform cable of providing 
important information for assessing the behavior of micro-
grid (energy generation and storage, efficiency) while 
allowing personalisation of the design with respect to each 
technology provider. 

X X         

Policy 

Bodies and 
Governance 

Need: Smart measurement tools for real time acquisition of 
data (energy, weather) in order to provide accurate remote 
control and monitoring of power by taking into consideration 
all possible factor that can affect the network (power cut, 

  X  X X X X X  
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Market 
Operators 

 

System 
Operators  

 

Final Users 

weather, consumption peak times, energy price).   

 

Expectation: support the DSO in defining the best actions 
needed to maximize the operational efficiency of the 
network. 

Market 
Operators  

Need: Provide Optimise storage system.  

Expectation: aid for micro-grid implementation at a 
controllable manner (Battery storage, Pumped storage 
plant, heat storage, hydrogen system) 

X  X X X  X X  X 

System 
Operators  

 

 

Final Users 

Need: End user power management system to be 
developed (e.g. demand profile, forecasting techniques, etc) 
to contribute to better energy management (DR), fault 
management and resolvement.  

Expectation: This will result in better understanding of the 
end-user system behaviour and can construct a self-
learning system for fault resolving strategy. 

X     X X   X 

Market 
Operators 

Need: Develop a smart and rapid market ready EV charging 
system which is capable of providing micro-grid functionality 
at controllable time.  

Expectation: An aggregator interface whereby an 
aggregator can control the system would be developed. 

X         X 

Market 
Operators 

Need: Integration of new energy generation platform (solar 
to heat) to centralised energy network (heap pumps and 
thermal storage).   

X     X   X  
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Expectation: This includes developing control strategy to 
remotely control energy distribution to reduce main power 
energy consumption during critical time while maintaining 
the same energy (heat) demand from the end-user. 

Final Users 

 

Externals 

Expectation: Provide better performance of any device or 
system integrated into the developed inteGRIDy energy 
management platform. 

 X   X  X X   

System 
Operators  

 

Market 
Operators 

 

Final Users 

Need: Provide smart energy management data access 
system (online data, cloud data, mobile device application 
for accessing data) 

X  X X X   X X  

Market 
Operators 

Expectation: The platform and technology developed 
should be user-friendly and present a marketable solution 
that will assist the DNO in considering investment in smart 
grid solutions.  

X X    X   X X 
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Market Needs and Expectation 
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Market 
Operators 

 

Policy 

Bodies and 
Governance 

 

System 
Operators 

Need: The inteGRIDy platform is expected to aid increase demand 
for secured and reliable power supply by promoting green energy 
generation in order to meet government regulations.  

 

Expectation: This should provide new services such as DSR and 
Storage to the DNO as alternative to traditional reinforcement. 

X X   X      

System 
Operators 

 

Final Users 

Expectation: inteGRIDy should promote solution in tackling 
economical and technological barriers that contribute to high 
implementation costs of smart technologies therefore allowing 
consumer to be rewarded for implementing smart technologies. 

X          

System 
Operators 

 

Market 
Operators 

Need: flexible business model that allows cooperation between 
different technology providers to the same or different DSO should 
be developed.  

Expectation: contribute in creating a new market function and 
promote mutual business trade between all inteGRIDy platform 
users (customers, aggregators, DSO). This would encourage 

X X  X  X   X  
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customer contribution in energy market. 

Market 
Operators 

Expectation: this project should promote development of ready 
and independent working technologies that exhibit the TRL of 9. 
This would help technology provider to become entirely unique 
within the market place. 

X         X 

Final Users 

 

Policy 
Bodies and 
Governance 

Need: inteGRIDy should encourage maximising the usage of 
current infrastructures to contribute in minimising investment cost. 

    X      

Market 
Operators 

Need: inteGRIDy should provide a market platform that would 
promote business that provides innovative energy management 
services (DR, Peak-shaving, etc). 

X X  X X X   X X 

Market 
Operators 

 

Final Users 

 

Need: An excellent commercial model that allows different local 
systems to mutually trade without affecting any other systems 
within the vicinity.  

Expectation: This will allow peer-to-peer trading and therefore 
promote local energy generation and usage. 

X   X  X   X  

Market 
Operators 

Need: Ensure that the system allows greater responsiveness of 
demand to price changes. 

   X  X     
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Business/Economical/Financial Needs and Expectation 
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System 
Operators 

 

Final Users 

Need: Raise resilience of the distribution network and increase 
efficiency of the network (consumption peak management) and 
therefore lead to less energy consumption.  

Expectation: lower the energy bills of the user. 

X X  X X X X X X X 

Policy 

Bodies and 
Governance 

 

Externals 

 

Final Users 

Need: Increase number of micro-grid users and provide new 
innovative customer service level which would increase economic 
benefits for the DSO and other end-users.  

Expectation: This is expected to enlarge the inteDRIGy based 
technology business and create more revenue and employment for 
the community in use of the system. 

 X     X  X  

Policy 

Bodies and 
Governance 

 

Market 
Operators 

Need: any innovation produced by inteGRIDy should conform to any 
regulation set by local energy supervisor authorities. 

  X X       
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System 
Operators 

Final Users 

 

Market 
Operators 

 

System 
Operators 

Need: inteGRIDy platform should provide means by which 
infrastructure development cost can be recovered from high 
performance efficiency of smart technologies incorporated in the 
system.  

Expectation: decrease the number of barriers accounted on the 
main grid stream. 

    X      

Final Users 

 

Market 
Operators 

 

Externals 

Need: Provide sufficient technology topologies for sustainable power 
management of the entire concerned site. The project should help 
technology developer financially and reduce the cost of producing 
the system significantly.  

Expectation: contribute to shortening the payback period for the 
end-user and provide access to additional revenue streams. 

X      X X  X 

System 
Operators 

Expectation: inteGRIDy platform technologies should allow easy 
functional prediction of equipments and so better failure 
management which in turn decrease maintenance cost. 

      X    

System 
Operators 

 

Market 
Operators 

Need: Provide information to assist in understanding the 
opportunities and challenges of reducing peak load through 
investing in energy efficiency and storage system. X X       X X 

Market 
Operators 

Need: The integrated platform developed to the pilot case would be 
included in the ESCo services portfolio in order to replicate it to all 

X  X X       
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Environmental improvements 

With regards to the environmental expectation, inteGRIDy partners think that the project should raise awareness of green energy generation 
and utilisation to all citizens and demonstrates environmental advantages of micro-grid network. This should contribute to improve sustainability 
of the micro-grid by using green energy for local energy demand (e.g. EV charging) and contribute to the fulfilment of environment target for 
RES penetration level defined by the national and European policy. 

By implementing all innovative technologies proposed by this project, inteGRIDy partners hope that energy generation efficiency would increase 
and power generation would be more distributed across multiple green energy generators and therefore reducing the dependency on main 
generators (e.g. gas/coal generators) and minimising the usage of diesel backup generators. This is expected to reduce the amount of 
environment damaging waste (CO2) generated which in addition should help each territorial user to achieve the minimum standard CO2 
reduction required by the government.  

It is also anticipated that by having the possibility to utilise green energy with sustainable storage to perform grid balancing request (e.g. DSR , 
peak shaving), inteGRIDy could provide a platform which would contribute in reducing the total foot print of the balancing system networks ( 
triad avoidance ) and therefore increasing the amount of carbon neutral methods of balancing networks. 

inteGRIDy partners do also believe that Electrical Vehicles (EVs) could help significantly to reduce the CO2 emission globally. By minimising the 
main obstacles of EVs (range anxiety and travel times) while increasing the amount of inteGRIDy developed rapid EV charger available to all 
citizens, inteGRIDy would promote the usage of EV which in turn should reduce the amount of diesel cars in use. This should expectantly 
contribute to lowering the CO2 emission. 

 

Any implementation priorities  (i.e. implementation actions considered strategic for you, for instance to get advantage 
respect competitors, to save money, to increase the quality of service etc) 

 Demand Response Strategies implementations that will enable to exploit the potential of RES therefore facilitate the better management 

of peak events into the grid.  

 A fully developed universal interface that allows connecting different EMS systems, aggregators or power plant controllers. This could 

help EV charger to connect to other systems while the charging system is not being used.  

 suitable clients. 
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 Development of a system able to control networks of heat pumps and thermal energy stores.   

 Implementation of data logger on PV plant, in order to manage system using information observed by smart metering and logging tools 

saved on a web server unit.  

 Increase the controllability of energy consumption and install RES and energy storage that provide real energy saving. This would 

provide excellent results to present in the local and international community in order to encourage prosumers to adopt a more grid-

friendly and ecological conscience. 

 Increase the power quality at user premises by effectively dealing with the emerged issues (voltage violations, frequency deviations, 

harmonic pollution, etc.) 

 

Others  

These factors are generally at a higher level and provide the principles or framework within which the inteGRIDy solutions should be developed 
and implemented.  

Social: Consideration of disadvantaged consumers to ensure that the benefits of smart grids are widely dispersed to willing participants. 
Provide an appropriate level of services to those not able to navigate the new market and protect vulnerable consumers from any negative 
impacts of DSR tariffs and offers from the use of smart meter load control switches by DNOs. 

Community: Reduce the required generation capacity in order to meet the local policy for ‘self-sufficiency’ in energy supply from renewable 
sources. Remove the any generation constraint for new generation and ensure that avoidable localised network constraints do not occur by 
using appropriate approaches, including smart technologies, to maximise the capacity of the power system. Develop a mass market DSR 
proposition by enabling aggregation at a community scale. 

Connections: Improve the connections process for DG and storage and minimise curtailment through flexible connections. Enable faster and 
cheaper connections. 

Privacy: inteGRIDy should develop self-sustain technology privacy. This should not interfere with personal sensitive data on the consumer for 
any purpose and avoid ethical issues. 

Legislation: contribute to promote adequate regulatory framework that allow TSOs and DSOs to control, own or maintain energy storage 
infrastructures.  
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3.4 Final Considerations  

By examining the needs and expectation as illustrated in the table above we may conclude 
that system and market operators play a big role on the inteGRIDy project. This is a 
representation of how technology providers and distribution system operators seek 
innovative, user-friendly and commercial technologies to tackle challenging economic and 
business demand for better efficient energy management systems.  

A general observation regarding the technology needs is that a more global smart EMS 
platform is required. The platform should have the capability of controlling and monitoring 
efficiently green energy generation (micro-grid) along with multiple technologies implemented 
at a specific location. This could be a SCADA system by which a micro-grid topology is 
monitored to provide rapid EV charging functionality while it could be used for other 
functionalities (e.g. DSR, peak shaving, etc.) while the charger is off. 

Considering the business and environmental aspects, inteGRIDy partners have emphasized 
the need of rising awareness on green energy generation and used technologies. The main 
suggestion expressed by partners would be to make green technologies competitive in the 
market with respect to non-green technologies. This could include improving efficiency, 
reducing technology footprints, tackling financial and environmental challenges to reduce 
cost and obtain governmental support. 
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4 inteGRIDy Technology prioritization and matchmaking 

4.1 inteGRIDy Technologies description 

The goal of this phase is to describe the inteGRIDy technologies involved in the 10 pilot 
sites. A proper template for Technology description has been conceived focusing on the 
added value that each technology will provide in the related inteGRIDy pilot site.  

The template is composed by two parts:  

 the first one, that is shown in Table 3 is mainly related to the technology description 

focusing on different aspects such as the main features offered, the value proposition 

and the TRL value;  

 the second one, that is shown in Table 4, focuses on the expected indicators of the 

described technology in order to provide an understanding of technology’s positive 

impacts; an initial list has been proposed to the technology providers with the 

possibility to be extended. 

Table 3. Technology Template description - part 1 

Brief description <a brief description of the technology > 

Targeted End User 
<specify here for who is the proposed technology (e.g. DSO, 
Aggregator and Prosumer) 

Main features <the main features offered by the technology> 

Services/functionalities 
provided 

<the main services/functionalities offered by the technology> 

Value proposition 
<explain here why a consumer should buy/implement/use your 
technology solution> 

TRL (Technology 
Readiness Level) 

<specify here the technology maturity according to the TRL 
method) 

Reliability (if relevant) 
<specify here if this requirements can be applied to your 
technology solution and how>  

Replicability (if relevant) 

<specify here if this requirement can be applied to your 
technology solution>  

<specify here if this requirement can be applied to your 
technology solution and under which conditions your solution is 
replicable on other pilots> 

 

Table 4. Technology Template description - part 2 

PROs Please report indicators that shows the value 
proposition of your technology (Qualitative and 
quantitative).Indicators can be technical or non-
technical. 

GHG emissions savings  

Energy consumption savings 
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Implementation costs 

Implementation time 

Others 

 

ANNEX 2 – inteGRIDy Technologies to be demonstrated on Pilot Use Cases collects the 
fulfilled template for all identified inteGRIDy technologies. 

The goal is twofold: 

 provide to the Reader and in particular to potential Stakeholders an overview of all 

main technologies that will be validated in the project  

 provide a “knowledge base” for the following phase of Technologies prioritization 
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4.2 inteGRIDy Technologies prioritization 

The Technology prioritization usually allows the identification of a priority from a list of 
technologies according to different criteria. This method can be applied for different purposes 
such us the identification of critical technologies [KLU03]. In the context of inteGRIDy project, 
the goal for prioritization is to classify technologies according to the interest in the 
Technology itself and the possibility to replicate that Technology in other pilot sites.  

Indeed, the main idea is to allow DSOs, Utilities, Energy Providers and Public Body involved 
in the project to vote the inteGRIDy technologies. In this way DSOs, Utilities, Energy 
Providers and Public Bodies could: 

 Specify how much they are interested in the technology as possible solution for their 

pilot site 

 Specify how much it is possible to replicate the technology in the pilot site 

The voting method is based on a questionnaire; voters assess each identified technology 
against agreed set of criteria that, as anticipated, are the degree of interest and the degree of 
replicability in the pilot site. Voters can assign a score from a scale for both the criteria as 
follow: 

 the degree of interest can be marked with scale 0 (very low), 1 (low), 2 (medium), 

3(high), 4 (very high) 

 the degree of replicability in the pilot site can be marked from the following  scale :  

 0 low: the pilot site is not suitable for the functionality offered by the technology  

o 1 medium; the technology could be applied but there are some constraints 
(e.g. regulatory, sensing infrastructure) to be solved 

o 2 high; technology can be applied without any possible constraints 

The questionnaire used for the technology prioritization is shown in Table 5 where all 
technologies described in ANNEX 2 are listed. The questionnaire has been filled by partners 
(DSOs, Utilities, Energy Providers and Public Bodies), formally in charge of the inteGRIDy 
pilot sites. They have provided their vote for all technologies listed in the table except for the 
technology that will be applied in the pilot they are responsible for. For example, ASM Terni 
is in charge to fill-in the questionnaire for each inteGRIDy technology except the Flexibility 
Optimized Management Cockpit technology that, as reported in the Grant Agreement, will be 
already exploited in the Terni pilot site. 

Table 5. inteGRIDy Technology prioritization questionnaire template 

Technology 
name 

Pilot site 
name 

Degree of 
Interest 

Degree of 
replicability in the 
pilot site 

Note 

I.e. Virtual EV Provide here 
the name of 
the pilot site 
you are 
responsible 
for 

Specify here how 
much you are 
interested in the 
technology as 
possible solution 
for your pilot site. 
Please provide a 
degree of interest 
selecting one the 
following values: 

Specify here how 
much it is possible 
to replicate the 
technology in the 
pilot site.  

Please provide a 
degree of 
replicability 
selecting one the 
following values: 

If it is needed, 
use this field to 
write notes 
about the 
degree of 
interest and the 
degree of 
replicability you 
have provided 
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0: very low 

1:low 

2:medium 

3:high 
4:very high  

0: low; the pilot site 
is not suitable for 
the functionality 
offered by the 
technology  

1:medium; the 
technology could 
be applied but 
there are some 
constraints(e.g. 
regulatory, sensing 
infrastructure) to be 
solved 

2:high; technology 
can be applied 
without any 
possible 
constraints 

ENG has been in charge to collect all filled questionnaire and mainly to analyse the 
expressed vote. The results of this analysis is reported in the following section. 

4.3 Prioritization outcomes 

This section is in charge to report the outcomes of the prioritization process. As anticipated in 
paragraph 2.3, ENG has collected and analysed the result of filled in Technology 
questionnaires; indeed the analysis has been performed considering the following data sets:  

 a data set composed by the scores assigned by voters to asses each identified 
technology against  their degree of interest 

 a data set composed by the scores assigned by voters to asses each identified 
technology against  the their degree of replicability 

Moreover, the histogram has been selected as a plot to show the degree of interest and the 
degree of replicability associated to each inteGRIDy technology. The scores are marked on 
the x-axis (the horizontal one), and the frequency - the number of occurrence of each score 
in the data set - is graphed on the y-axis (the vertical one).  

Two different histograms have been conceived, one for each criteria, in order to know how 
each inteGRIDy technology have been classified according to the interest in the Technology 
itself and the possibility to replicate that Technology in other pilot sites. 

In Annex 3 is reported the “degree of interest” histogram and the “degree of replicability” 
histograms for each inteGRIDy technology. 

A deeper analysis on the available data set has allowed to compare the degree of interest 
and the degree of replicability of each inteGRIDy technology. The result in shown in the 
figure below: 
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Figure 6. inteGRIDy Prioritization aggregated results 

As it can been seen in figure above, even if voters are interested in the inteGRIDy 
technology there could be some issues about the possibility to apply that technology in other 
pilot sites. Some of the constraints reported in the questionnaire are related to the lack of 
regulatory system and the energy market. Moreover, the requirement of specific equipment 
and/or sensing infrastructure represents another condition for the technology application. 

However, the significant interest expressed for inteGRIDy technologies constitutes a starting 
point for future collaboration between stakeholders and technology providers involved in the 
inteGRIDy project. 

4.4 Conclusions on technology prioritization and matchmaking 

The inteGRIDy Technology prioritization and matchmaking process has been done with the 
aim to promote business, technological and research partnerships. The process, as it was 
organized in sequential steps, has allowed to reach the final goal step by step. 

The first phase, inteGRIDy Technologies description (4.1), gave the possibility to describe 
the inteGRIDy technology going beyond the information already provided in the DoA. The 
usage of a specific template has constitute a guideline for the Technology Provider for 
providing specific information and mainly to understand how its Technology can be suitable 
for the specific pilot site.  

The second phase has been characterized by the information sharing between Technology 
Providers and DSOs, Utilities, Energy Providers and Public Body involved in the project. 
Indeed, they had the chance to think if and how other inteGRIDy technologies could be 
applied in the pilot site they are involved in. 

Votes expressed through the Technology questionnaires, filled in during the third phase – 
Prioritization outcomes (4.3) - have constituted the starting point to perform a deep analysis 
on the possibility to replicate the inteGRIDy technologies also in other pilot sites. The 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Virtual EV

M7 System

Flexibility Optimized Management Cockpit

ZHERO Technology

MV Distribution Networks Management Tools

Barcelona pilot site Technology

Prosumer Profiling Models and Mechanism

Demand Flexibility Analysis and Forecasting Module

Dynamic Thermal Building Modelling Component

Human-Centric VES analysis module

DR Optimization and Signal Dispatch Module

Visual Analytics Component

Nicosia Pilot site Technology

VPS Energy Management System

Integrated Decision Support & Supervisory EMS tools

Intelligent Energy Demand & Supply matching feat … 

Thessaloniki pilot site Technology

Degree of Interest Degree of Replicability
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analysis has be done without overlooking the information related to the degree of interest in 
the Technology itself. A comparison has been done to understand if the two criteria - degree 
of interest and degree of replicability - are independent or not. The obtained result shows that 
in most of cases the degree of interest overcome the degree of replicability; following the 
comments provided also in the questionnaires, this scenario is due to some constraints that 
could impact on the actual possibility to deploy the inteGRIDy Technology in the pilot site. In 
any case, the added value of the inteGRIDy technology solution is confirmed. 

In conclusion, the Technology prioritization and matchmaking process, was a good 
opportunity to lead a discussion between Technology Providers and Partners involved in the 
project with the role of DSOs, Utilities, Energy Providers and Public Body.  
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5 Definition and evaluation of survey on elicitation of 
Stakeholders, Market needs and implementation priorities  

This section covers all inherent aspects related to survey design, implementation and 
interpretation of results, as a derived need to gather stakeholder (both internal and external 
with respect to inteGRIDy) feedback on potential obstacles and barriers.  

5.1 Evaluation of the main subjects to investigate for each target group 

Thanks to the objectives analysis carried out amongst the goals of inteGRIDy project and to 
the identification of the target groups amongst stakeholders (see Paragraph 2.5), it is 
possible to recognize main requirements and needs, to identify technological and practical 
barriers and to collect recommendations and proposals. The effort is now addressed to 
identify market priorities and needs for each target groups, keeping in mind the action range 
defined by project goals.  

It is possible to identify three macro areas where solutions may have their impact. Our 
proposals, thus, is to investigate the following themes: 

 Necessities and Priorities to enhance Demand Response; 

 Technical and Engineering Challenges in Smartening Distribution Grids; 

 Integration of EVs and ESS even at low voltage level. 

Table 6 summarizes main aspects to be investigated for each one of the target groups. 
These three main issues of course are strictly interconnected amongst them, they share a lot 
of aspects and features and they all concur to clarify how to improve today’s energy market. 
Since subjects may be quite broad and vast, the table includes more issues related for each 
one of the stakeholders’ category. Thus, each one of the boxes concerns relevant aspect 
that may represent requirements or needs for tomorrow’s energy market evolution, for a 
specific player. Some of the following topic have been recently discussed in 
[EUR15][EUR15][EUR15].  

Table 6. Main Subjects to investigate in the survey 

  SUBJECTS TO INVESTIGATE 

  
Demand-response 

Innovations 
Smartening the 
distribution grid 

Energy storage and 
EV integration 

T
A

R
G

E
T

 G
R

O
U

P
S

 

System 
Operators 

 Integration of ICT 
tools for DR  

 Exposing Measures to 
customers 

 Maximize RES 
injection 

 Infrastructural 
investments 

Integration capacity of 
large quantities of 
storage and EV 

Market 
Operators 

Solutions for data 
exchange with other 
operators 

Possibility to develop 
Data Analytics Services 

Acceptance of ESS and 
EV as new market 
actors 

Governance 
& Policy 
and Final 

Users 

 Smart Metering roll 
out 

 Dynamic Pricing and 
DR for final users 

 Customer aggregation 

 Full implementation 
of AMI functionalities 

 Rewards/Penalties 
mechanism 

Participation to ancillary 
services for fleet or 
small storage 
aggregations 
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Externals 

Technology readiness of 
DR solutions 

 Interoperability and 
DMS-AMI integration 
 

Market readiness for 
Electric Vehicles 
charging and Energy 
Storage Systems 

Moreover, Figure 7 contains the same subjects to investigate in the proposed survey. In this 
representation, columns are divided per colour following the division of the three main 
objectives in the projects, while rows identify the four main target groups. Thus it is possible 
to find specific matter in relation to the project goals and stakeholder categories. 

Even though all these arguments are characterized by solid and multiple bonds among all of 
them, we have decided to depict the most representative ones with arrows, in order to 
provide some relevance. The arrows direction traces the logic interconnection and the cause-
effect relationships. 

 

Figure 7. Objectives versus focus group matching 

In our purpose, connections drawn in Figure 7 will be helpful during the leap of questions 
composition, providing a logical scheme of information to be acquired and results evaluation 
of data collected. 

The need to assign a more relevant role in energy market to final customer has been also 
recently reprise by the European Union with the legislative package proposal issued on 
November 2016 [EUR16][EUR16]. Actually, it is a package including not only legislative 
proposal, but exports and communications as well, i.e. “Clean Energy for all Europeans”. It 
approaches the new role of customer in the electricity market and aiming at achieving a 
higher level of competitiveness and flexibility with market-based supply prices. The draft also 
underlines the role of individual customer and energy communities in a vision that includes 
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demand response, self-production, self-consumption, storage and sale of electricity. Further 
objects take into account role and responsibility of every market participant and lays put 
provisions on electro-mobility and energy storage. 

Finally, we reiterate the fact that these three main subjects represent a cross sectional 
relationship between main goals of the project and stakeholders classification and they are 
also finalized for the survey activities foreseen by the project. 

5.2 Modality to ask questions 

Two previous steps have been committed to focus on final goals of the survey and to set up 
the way to start activities.  

As part of requirements and market needs gathering, questionnaires represent an important 
part in order to collect them in a controlled way. The partners, involved in the requirement 
capture process, will use these questionnaires as procedures for interacting with 
stakeholders for information needed. The stakeholders in each target group are not only 
intended to provide immediate answers to the questions, but, when it is possible, to start a 
debate on the relevant topic were they could spontaneously express their thoughts. The 
answers to the questions will be filled in by the partner organizing the interactions with 
stakeholders as a summary of the discussion on the topic. 

The questionnaires will be kept in simple spreadsheets with the same attributes (columns) for 
each group of questions. These attributes will be the following (Table 4): 

 ID: Unique identifier. 

 Question: Concise question (or issue) that needs to be answered. 

 Extended description: More details on the rationale of the question, including 
examples and descriptive information to minimize misunderstandings. 

 Answer: Stakeholders response to the question.  

 Explanation: Optional extended information provided by stakeholders in case the 
answer interpretation is not straightforward. 

 Source reference: The stakeholder (not necessarily by name but at least with the 
organization he/she represents as well as his/her position in that organization). 
Recording of the sources is aimed to strengthen the credibility of the recorded 
information. 

Regardless of the subject included in every single interview, particular attention will be paid 
in question making, in order to respect some general rules that are common in every kind of 
survey developed for such purposes. The poll must accomplish general features that are 
shared with any other field of investigation, like simplicity and brevity. It is important that the 
questions contain sufficient information not to be ambiguous. Of course if questions are too 
long or hard to understand, they may generate confusion among interviewees and they may 
corrupt results. That means short and easy questions can originate a more reliable output. 

The possibility to submit closed ended questions can be seriously considered, since a 
preventive analysis has been conducted to understand actual energy market condition and 
its relative framework. 

Another aspect to take into account deals with the different target group that have been 
previously selected. In this case, it is also important to formulate questions in order to 
represent the same stimulus for all categories and for all interviewees. 

Finally the order of the subject to investigate and the order of the questions for each one of 
the subject must be set, considering the possibility to reflect the same logical thread followed 
in defining questions. 
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For each block of the chain (System Operators, Market Operators, Final Users, Governance 
& Policy and External entities) general results will be analysed and collected in order to 
extract overall conclusions for their specific domain. Such assumptions will identify barriers 
and drivers for their specific area (along with any cross-domain barriers and drivers, if any). 

Moreover, information gathered and questionnaires results can be compared with information 
collected internally in the consortium and previous similar analysis, in order to consolidate 
final conclusions. This information will lead to the actual market needs presented in this 
report, which should be used in further steps of the project. 

5.3 Define final version of Questions 

All the partners involved in T1.2 have contributed to elaborate the Stakeholder Survey. Each 
end user has define questions to insert into the survey by which typology they belong to. 

Partners involved in demonstration activities (mainly TG1 and TG2) have been responsible to 
share Stakeholder Survey among specific key-role target groups. 

Table 7 represents the final version of the questions and answers in the survey, the related 
subject and the target group to be asked. In the most of cases it has been chosen to adopt 
“closed answers” with one single selectable choice, in order to force interviewees to choose 
the most relevant option. Nevertheless, the possibility to express personal answer not 
included among the ones provided has been ensured. 

Table 7. Survey main structure 

Questions Answers Subject to investigate Target 
Group 

N. of Primary 
Substations 

________ General purpose, 
stakeholder 
identification 

TG1 

Number of Final Users  < 100,000 users 

 100,000 < users < 500,000 

 500,000  < users < 1,000,000 

 users > 1,000,000 

General purpose, 
stakeholder 
identification 

TG1, 
TG2 

Information on Power 
and Energy Generation 
and Load served. 

Annual peak load: ______ MW 

Annual Peak generated:__ MW 

 

Annual Demand Energy:__ GWh 

Annual Generated Energy:__GWh 

General purpose, 
stakeholder 
identification 

TG1, 
TG2 

Please provide 
information about 
percentage of  
Advanced Metering 
Infrastructure (AMI) 
rollout in your 
reference area? 

 <25% of users 

 25% ≤ users < 50% 

 50% ≤ users < 75% 

 75% ≤ users ≤ 100% 

 I don’t know 

 Demand-response 
Innovations 

 Smartening the 
distribution grid 

All 

Describe your AMI 
technology 
development  

 None, 

 Yes, only remote reading 

 Yes, basic functionalities 

 Yes, full EU advanced 
functionalities 

 Demand-response 
Innovations 

 Smartening the 
distribution grid 

TG1, 
TG2, 
TG4 
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If yes, is the AMI 
platform integrated (or 
sharing metering data) 
with SCADA? 

 Yes 

 No 

 Under planning 

 Demand-response 
Innovations 

 Smartening the 
distribution grid 

TG1, 
TG2, 
TG4 

Do you have available 
any kind of system to 
show measurements 
and consumptions to 
customers? (except 
billing system) 

 Yes 

 No 

 Demand-response 
Innovations 

 Smartening the 
distribution grid 

All 

If “yes” which kind of 
system? 

 Web Portal 

 Smart Meter interface 

 External Device or in-house 
display 

Other_________________ 

If “no”, please give  the 
reason for not 
implementing such 
facility 

 Regulatory 

 Technical 

 Economic 

 Other: _______________ 

Is the implementation 
of any kind of 
communication 
channel, for interfacing 
with distributed 
generation plants 
foreseen in the future? 

 No 

 Yes from  ____ kW and up 

 Yes for all sizes 

 Demand-response 
Innovations 

 Smartening the 
distribution grid 

 Energy storage and 
EV integration 

All 

Is a mechanism for load 
shedding or curtailment 
available? 

 No 

 Yes from ____ kW and up 

 Yes for all sizes 

 Demand-response 
Innovations 

 Smartening the 
distribution grid 

 Energy storage and 
EV integration 

All 

Considering your 
reference energy 
market or 
infrastructure, which 
action do you consider 
as a Priority in a load 
management scenario? 

 Load forecast 

 Distributed Generation 
forecast 

 Big data analytics 

 Other 

 Demand-response 
Innovations 

 Smartening the 
distribution grid 

 Energy storage and 
EV integration 

All 

Are you planning to 
adopt DR Mechanisms? 

 Already adopted 

 Yes in 2-5 years 

 Yes in 6-10 years 

 NO 

 Demand-response 
Innovations 

TG1, 
TG2, 
TG4 

If “no”, please give the 
reason 

 Regulatory 

 Technical 

 Investments 

 Other 

In your opinion, which 
portion of the 

 Primary substation 

 Secondary substation 

 Demand-response 
Innovations 

 Smartening the 

All 
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infrastructure is a 
priority for enhancing 
the distribution grid? 

 Control Center with new 
implemented logic 

 Communication 
infrastructures 

 Other 

distribution grid 

 Energy storage and 
EV integration 

Priority in Primary 
Substation’s 
Improvements 

(1 = not important; 5= 
fundamental) 

1        2     3       4       5 

[ ]       [  ]     [  ]      [  ]       [  ] 

 

 Voltage Regulation; 

 Reactive Compensation; 

 Fault Detection and Isolation; 

 Other; 

 Smartening the 
distribution grid 

TG1, 
TG2, 
TG4 

Priority in Secondary 
Substation’s 
Improvements 

(1 = not important; 5= 
fundamental) 

1        2     3       4       5 

[ ]       [  ]     [  ]      [  ]       [  ] 

 

 Real time data exchange; 

 Internal diagnostic; 

 Motor-controlled circuit breaker; 

 Other; 

 Smartening the 
distribution grid  

TG1, 
TG2, 
TG4 

Did you develop, 
implement or integrate 
procedures to switch 
on/off or control 
distributed generation? 

 No 

 Yes from  ___ kW and up 

 Yes, only for MV 
interconnection 

 Yes for all sizes 

 Smartening the 
distribution grid  

 

TG1, 
TG2, 
TG4 

What’s in your opinion 
the main technical 
obstacle for Distributed 
Generation connection 
in Low and Medium 
Voltage grids? 

 Reverse Power flow  

 Voltage fluctuation off limit 

 Line congestion 

 Harmonic Pollution and 
Power Quality 

 Other 

 Smartening the 
distribution grid 

All 

What is in your opinion 
the most relevant issue 
to solve for EV 
Charging integration in 
the grid? 

 

 Rules and procedures related 
to regulation or administrationl 

 Large investments for 
procurements and 
installations 

 ICT solutions for monitoring 
and control 

 Infrastructural boundaries and 
grid criticisms (congestions, 
power quality, etc) 

 Other: 

 Energy storage and 
EV integration 

All 

What is in your opinion 
the most relevant issue 
for enabling storage 
systems integration in 
the distribution grid? 

(1 = not important; 5= 
fundamental) 

 Rules and procedures related 
to regulation, standards or 
administration 

 Retrofit installation barriers 

 Technical boundaries to 
integrate and manage in 
control centers 

 Economic/Investment 

 Other 

 Energy storage and 
EV integration 

All 
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Have you ever 
experimented or are 
you open to work 
on/with new 
communication 
standards to support 
Demand Response? 

 No 

 Yes 

 Demand-response 
Innovations 

All 

What is in your opinion 
the most important 
enabling condition to 
invest on  Low and 
Medium Voltage Grids 
for enhancing the 
monitoring and control 
infrastructure of your 
network? 

(1 = not important; 5= 
fundamental) 

 Evidence of economic viability 
of the investment 

 Public incentives to support 
the investment 

 Incentives to Improve 
Network Efficiency 

 Smartening the 
distribution grid 

All 

Do you think that the 
endorsement of 
rewards/penalties to 
DSOs, as a function of 
respecting quality 
indices related to the 
performance of the 
distribution network, 
may be a good idea? 

 No 

 Yes from  ___ kW and up 

 Yes only for MV 
interconnection 

 Yes for all sizes 

 Smartening the 
distribution grid 

All 

Do you think that 
allowing aggregators to 
group smaller 
distributed load to meet 
minimum load 
contracts may be a 
good idea? 

 No 

 Yes from  ___ kW and up 

 Yes only for MV 
interconnection 

 Yes for all sizes 

 Demand-response 
Innovations 

All 

5.4 Technology/ tools 

Regardless of the kind of survey technology or tool chosen, there are generic features an 
instrument or a methodology must encounter, in order to maximize the impact of this action. 
At a first sight, of course, it definitively must be easily available and reachable, so invited 
people will not be discouraged to participate. Moreover simplicity (user-friendly) and time 
demand are valuable constraints to care of, for the elicitation of the right tool to use. The 
possibility to design a catching layout must also be taken into account; in this case graphic 
tools can ease to explain some logical interconnection between topics and facilitate 
answering procedure. 

There exists a wide plethora of means to conduct a survey. inteGRIDy project considered the 
following ones as eligible options to be considered: 

 Offline surveys. Printed on paper and distributed to stakeholders in person. Although 
they consume a lot of time and resources, the advantages are on the direct 
interaction with stakeholders, allowing potential clarification on the questions and 
enabling gathering additional feedback beyond the survey itself. 
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 Online surveys. Depending on the strategy adopted with respect to data ownership 
and privacy levels, the following options can be considered: 

o Hosting the survey on inteGRIDy webpage. It requires additional effort from 
web managers to activate the poll service and dimension the storage needed 
for gathering results. On the other hand, the advantages reside on gaining full 
control of the survey chain, guaranteeing the privacy and ownership of results 
as they will remain under the consortium vigilance. 

o  Free/Paid online survey platforms. Surveys are easily fine-tuned and 
activated, and result exporting is usually easy and standard. A great variety of 
survey options are available, allowing limited storage or results on free 
versions and unlimited for paid options. Doodle, Survey Monkey, Polldaddy, 
Survey Planet or QuestionPro are some examples. In this case, the risk 
resides on storing confidential data on free repositories on the Internet, with 
no guarantee of privacy or data leakage. 

o Survey platforms sponsored by trusted public bodies. Some institutions, such 
as the EC, provide means to operate and extract result data of surveys. They 
combine the easy to use premises of online free tools while assuring the data 
storage privacy. 

Based on the inherent privacy and data ownership premises of a project as inteGRIDy and 
trying also to minimize the unnecessary overhead of survey creation, the project has 
selected EC Survey tools as the best compromise between both aspects. The questionnaire, 
thus, has been implemented using this tool, allowing access to any interested stakeholder 
just following a link. 

The on-line questionnaire has been developed based on the principles previously described. 
The objective of the on-line survey (questionnaire) is the following: 

 Allowing inteGRIDy partnership to collect evidences and provide information about 
actual energy market needs and requirements in order to widen interaction between 
stakeholders and users, in a complete smart grid scenario application. 

The development of the on-line survey has been made using the free tool provided by the EC 
at https://ec.europa.eu/eusurvey. It will be published as soon as inteGRIDy’s Consortium 
approves it and will be available at the following website: 
https://ec.europa.eu/eusurvey/runner/inteGRIDy_Stakeholders_MarketNeeds_Implementatio
nPriorities  

A small example of the actual on-line survey is shown in Figure 8. 
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Figure 8. Screenshot of survey web page 

5.5 Dissemination strategy / applying the survey 

Partners has developed a programme of dissemination activities arising from the results and 
expected impacts of the survey described earlier in this document. Dissemination and 
propagation activities has provided key information about the project results and findings as 
widely as possible. Dissemination and exploitation activities are related to the direct impact of 
the project outputs; they provide the basis for partner to implement specific activities which 
are deemed to be replicable both commercially and technically.  

The additional dissemination activities has been carried out as part of the overall work 
package. The wider dissemination and exploitation aims to:  

 Enable the implementation of actions in other regions of Europe and beyond.   

 Enable the follower projects to learn from the approaches to ensure the know-how 

transfer to other stakeholders through peer to peer exchange. 

 Increase the community of interested communities and to initiate the replication 

activities.   

 Increase the awareness among technology providers and developers towards new 

businesses.  

 Enable research and industrial partners to sell their knowledge and their products, 

e.g. to find suitable cooperation partners for further implementation at brokerage 

events of the Enterprise Europe Network, City networks, KIC InnoEnergy or other 

related EU initiatives like SHARING CITIES, DRBOB, TRIANGULUM. 

 Networking and joint actions with other initiatives and or projects focusing on smart 

cities and communities. 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP1 / D1.2    

 

Dissemination Level: Public Page 48 

A specific dissemination methodology strategy has been required for the elicitation of 

stakeholders, market needs and implementation priorities: 

5.6 Data analysis and survey outcomes (Data collection, Survey Analysis Results) 

The survey was released on 14th of June 2017. In one month, 35 replies to the consultation 
has been received. 37% come from TG1 and TG2 (active as System and Market Operators), 
12% from Governance, Policy Bodies and Final Users, the remaining 51% replies come from 
external (mostly research and innovation entities, 29%).   

  

Figure 9. Participation breakdown in stakeholders categories (left) and participation 
of Countries to the survey(right) 

The participation to the survey was quite wide in terms of number of Countries, embracing 
the most of the Nations involved in the Project, with a high participation of Italian 
stakeholders as denoted in chart in Figure 9. 

Regarding TG1, interviewees include DSOs, TSOs and one Independent System Operator 
from U.K.. The smaller ones manage networks over a restricted area and a minor length of 
lines (in km). Thus, it is possible to find stakeholders operating a large number of high 
voltage substations and other with none. The same consideration is valid for the number of 
final customers, that may vary from less than one hundred thousand, up to a range of one 
million. This information are resumed in the following chart, where it is possible to see on x-
axis the three of the subgroups in TG1, on main y-axis the number of substation they 
manage and on secondary y-axis the number of final users they supply. One of the 
interviewed TSO operates very high voltage grids and therefore supplies a small number of 
customers. 
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Figure 10. Question 1: Number of final users 

Automatic Metering Infrastructure Deployment 

In the beginning the survey provides some questions in order to investigate Automated 
Metering Infrastructure availability and its degree of development or implementation. 

Considering all target groups, the 36% of interviewees does not have available any kind of 
AMI in its own infrastructure, while a relevant percentage has already achieved a 
considerable level of smart metering penetration (about 32% of subjects supply more than 
75% of the customer with smart meters and 7% of stakeholders with a metering 
infrastructure available for less than 50% of customers). Under this scenario AMI seems to 
be a technology adopted with a “all or nothing” approach, proofing that could be quite 
challenging launches its deployment, but once started, it could be better achieving a full 
rollout.  

For those subjects who have AMI available next question investigates the development 
maturity of AMI technology they adopted. It is possible to identify 34% of operators with basic 
remote reading available and 14% that have already developed an advanced smart metering 
infrastructure (see Figure 11). Answers received from Italy and Spain seem to confirm higher 
values of smart meters rollout (higher than the half of final users).  

 

Figure 11. Question 3: Describe your AMI technology development 
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Integration between AMI and SCADA seems to be hard to implement at the moment, where 
almost 100% of participant does not have this kind of platform integration; there are only few 
exceptions in Italy, Spain and U.K., due to some technology providers and one single 
network operator. 

Question 5 deals with another important issue in Smart metering, that is the possibility for 
network and market operators to “interact” directly with customers, or at least to show them 
the actual energy consumptions or other useful information. This question has been asked to 
all target groups, in order to gather opinions from all subjects in the energy chain. Following 
chart shows that the half of participant does not have any kind of system like that, while the 
second half can takes advantage of digital solution (web portal) and external devices 
showing updating measurements and consumptions. According to such answers Italy and 
United Kingdom are the ones where those instruments seem to be more common and 
widespread, while other countries show heterogeneous results. On the other hand obstacles 
for not implementing such instrument seem to derive from economic reasons in 12% of 
cases, regulation in 9% (especially concentrated in Spain and Cyprus) and a minor 
percentage for technical reasons.  

 

Figure 12. Question 5: Do you have available any kind of system to show 
measurements and consumptions to customers? (except billing system) 

Following question concerns the implementation of a communication channel providing a 
remote interface with any kind of distributed generation. It is not possible in this case to find a 
common pattern among different target groups, but general percentages shown in Figure 13 
denote the most of considered scenarios (57%) have a communication channel available 
with DG. Cyprus, France and U.K. witness a complete interface of those plants, generally 
from all sizes of generators, while Spain, Italy and Greece denote differing answers with a 
poor availability of remote interfaces or, in some case, from a given power up. 

 

Figure 13. Question 6: Is the implementation of any kind of a communication channel, 
for interfacing with distributed generation plants, foreseen in the future? 
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Interest in Demand Response 

A large majority of stakeholders (68%), despite some perplexities have generally a significant 
interest in the adoption of Demand Response technologies. 

The 14% of the sample taken in observation had already implemented Demand Response 
solutions through the adoption of specific technologies. Nearly 37% expressed strong 
interest in adopting these features in the near future (2-5 years), while about 17% expressed 
intention to adopt them in the medium to long term (6-10 years). 

Moreover, 66% have expressed interest in using communication standards to support 
Demand Response. 

The most sceptical in adopting Demand Response in 8% of cases motivated this choice due 
to technical or legislative limitations. 

 

Figure 14. Interest in Demand Response. 

Implementation Priorities on the distribution grid 

Approximately 31% of participants expressed the need to impact mainly on communication 
infrastructures, 23% consider of higher priority the interventions related to the Secondary 
Substations, while 11% think it is more important to set in on Primary Substations. Finally, 
around 17% believe it is crucial to improve centralized remote control systems. It is 
interesting to note that about 6% of respondents recognizes storage systems as priority 
specifically indicating it under the voice “Other” of the question. 

As far as the primary and secondary substation's improvements concern, a large majority of 
stakeholders considers as implementation priorities respectively Fault detection and isolation 
(72% fundamental or very important, against 52% of Voltage Regulation and Reactive 
Compensation) and Real time data exchange (72%, against Motor-controlled circuit break, 
58% and Internal diagnostic, 56%). 
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Figure 15. Primary and Secondary Substation improvements foreseen 

Another interesting result of the survey is that 55% of the stakeholders have still never 
integrated automation and control technologies for Distributed Generation, while among the 
remaining 45%, the 17% claim to have used these features only for MV connection.  

Obstacles 

Voltage fluctuation outside limit and Line congestion are perceived as the most critical 
obstacles for Distributed Generation connection in Low and Medium Voltage grid 
(respectively 59% and 54% of fundamental and very important replies). 

 

Figure 16. Obstacles for Distributed Generation connection in LV/MV grids 

Around 30% of stakeholders consider the Rules and procedures related to regulation, 
standards or administration the main barrier for enabling the integration of storage systems 
and EV charging integration on the grid.  
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Market and Policy Orientations 

Most stakeholders agree with the need of incentives to support Network efficiency, also 
public. Indeed, 72% consider it a fundamental or very important enabling conditions to invest 
on Low and Medium Voltage Grids for enhancing the monitoring and control infrastructure of 
network. 

 

Figure 17. Drivers to invest on LV/MV Grids for enhancing the monitoring and control 
infrastructure 

Concerning the incentives-oriented action, the majority of survey participants with 81% 
expressed a favourable opinion regarding the adoption of rewards/penalties to System 
Operators as a function of the respecting quality indexes related to of the performance of the 
distribution network.  

Finally, in relation to the possibility of the aggregators to group smaller distributed loads to 
meet minimum load contracts, approximately 69% have expressed a favourable opinion 
about this without load restrictions, 22% is also positive about this but introducing some 
limitation on the minimum load (according to the indications reported by the stakeholders, the 
minimum should fall between 100 and 1000 kW). The 6% have agreed to this possibility only 
for the MV case, and only 3% have expressed negative opinion. 
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6 Conclusions 

Task 1.2 has achieved three main results: 

1. The Needs Assessment of the inteGRIDy end users 

2. The prioritization of inteGRIDy technologies  

3. The definition and evaluation of the survey on “Stakeholders needs and 

implementation priorities” 

The specific process defined and implemented has made more efficient the interaction with 

all the partners involved in the task. The relative question-making analysis performed has 

identified the best way to convey the information according to the output to be achieved, 

making questions intuitive and simple to be interpreted. The analysis of the needs and 

expectations arisen in Chapter 3 has permitted to understand the perspective of System and 

Market operators as well as Policy Makers (considered as end-user and beneficiaries of the 

innovations), not always aligned with Research and Innovation community, cause they are 

usually to face practical and real issues. 

Consequently, the technology prioritization and matchmaking carried out in Chapter 4 has 

been then defined with the purpose to reinforce the link among these actors promoting 

business, technological and research partnerships. Such process has constituted a good 

opportunity to drive a discussion between technology providers and partners involved in the 

project with the role of DSOs, Utilities, Energy Providers and Public Body. 

Finally, the survey has been designed following the outcomes of the subject of the task, 

identifying in a more consistent way Market needs and implementation priorities, gathering 

the experiences of the various stakeholder interested in the project challenges. Even though 

the survey has received a humble participation, the sample includes answers from the most 

relevant players in the value chain including DSOs, TSOs, industries, research bodies and 

some public authorities. It has gathered answers from the most of the countries involved in 

inteGRIDy project, helpful to understand market and trend in energy industry on the main 

impact area of the project. Smart Metering confirms to be one of the most relevant object, 

with participants more or less divided in a half with a consolidated deployment and 

functionality on one side, and the other half with a critical lack of implementation. Demand 

Response seems indeed to be the “next big thing”, but, according to the opinions gathered, 

its impact can be evaluated at least from the medium term (5 years). Distributed Generation 

is confirmed to be a great opportunity, although the well-known operational barriers as 

voltage fluctuations are still the main obstacle to overcome, together with line congestions 

(infrastructural and interconnection issues). Finally, most of stakeholders seem ready to 

adopt and integrate storage and EVs and indicate regulatory and administrative issues as 

main obstacles. 
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ANNEX 1 – inteGRIDy Needs Assessment results 

Pilot 1: Isle of Wight (UK) 

Organization name: IWC – Isle of Wight Council 

Organization type: Public Body 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

 Automated and secure management of 
demand, generation and other energy 
services to maximise the use of low 
carbon generation at optimal overall cost 

 Increase the stability and reliability of the 
network by being able to detect faults and 
weak points more quickly. 

 More accurate and responsive monitoring 
of network supply and demand at a local 
level in near real-time for active system 
management 

 Phase operating times of heat pumps 
and EVs to match demand with 
generation peaks 

 Ensure smart grid solutions are able to 
interface with smart meters 

 Ensure DSR participants receive clear 
signals on how to realise value. Develop 
protocols to manage conflicting DSR 
signals 

 Recovery from major outages (Cold Start 
and Black Start) to be swift and equitable 

 Forecasting and simulation of whole-
system behaviours is facilitated for both 
the DNO and other interested parties 

 we would like to assist the DNO in 
considering and implementing investment 
in smart grid solutions. We would like the 
project to provide the DNO with tools for 
more accurate and responsive monitoring 
of network load and generation and we 
would like to demonstrate the ability to 
better match supply and demand at a 
local level. 

 through the project we would like to 
establish a mechanism for third parties to 
analyse whole-system behaviours in 
relation to the power system. 

Market (only if relevant) 

Needs Expected improvements 

 Provide a market process that facilitates 
the active engagement of customers, 
aggregators and community energy 
managers. Ensure data protection is 
maintained 

 Incentivise consumers to play a more 
active role in the energy market place. 
Ensure that the system allows greater 
responsiveness of demand to price 

 as a minimum, we would expect the 
project to identify commercial 
arrangements that would allow 
organisations to provide constraint 
managed services, including DSR and 
storage, as an alternative to traditional 
reinforcement. 

 we would also like to demonstrate the 
benefits of adding storage to a generation 
project so that it is rewarded 
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changes 

 Develop commercial arrangements to 
allow organisations to provide constraint 
managed services, including DSR and 
storage, to the DNO as an alternative to 
traditional reinforcement 

 Need for a commercial model to link DSR 
to EV charging so that charging is not 
affected by LV network capacity once 
there are large numbers of EVs. 

 Peer-to-Peer trading arrangements are 
enabled with appropriate charging for use 
of the power system 

 Realise a flexibility market at a local level 
and enable third parties to play a more 
active role in flexibility services 

 Identify alternative distribution system  
charging methodologies for networks 
where there is a high percentage of local 
generation and local use. 

 Ensure that adding storage to a 
generation project to manage the 
connection and stabilise the system is 
rewarded 

 – we hope that the project will provide a 
mass market process that facilitates the 
active engagement of customers, 
aggregators and community energy 
managers. 

Business/Economical/Financial 

Needs Expected improvements 

 Strengthen the economic evidence base 
and analysis for investment in smart grids 
to minimise or defer network 
reinforcement 

 Time-of-use tariffs to provide savings on 
network costs and reduced prices for 
consumers 

 Incentivise the use of electricity away 
from peak times 

 Reduced DUoS charges so that non-
active customers also benefit 

 More understanding is required of the 
opportunities and challenges of reducing 
peak load through energy efficiency 
measures as an alternative to network 
reinforcement 

 better information to inform investment 
decisions by the DNO and other parties. 

 information to assist in  understanding of 
the opportunities and challenges of 
reducing peak load through investing in 
energy efficiency. 

Environmental improvements 

Support the transition to a low carbon economy in order for the UK to meet its carbon 
budgets. Maximise environmental benefits by reducing network losses, facilitating connection 
of DG and low carbon technologies (including storage and EVs) and promoting energy 
efficiency as a DSR measure 

Any implementation priorities (i.e. implementation actions considered strategic for 
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you, for instance to get advantage respect competitors, to save money, to increase the 
quality of service etc.) 

N/A 

Other 

Other factors have been sub-divided by issue. These are generally at a higher level and 
provide the principles or framework within which the inteGRIDy solutions should be 
developed and implemented. There are a number of specific issues for the pilot area (Isle of 
Wight) which inteGRIDy can help to resolve. 

Social 

Consideration of disadvantaged consumers to ensure that the benefits of smart grids are 
widely dispersed to willing participants. Provide an appropriate level of services to those not 
able to navigate the new market and protect vulnerable consumers from any negative 
impacts of DSR tariffs and offers and from the use of smart meter load control switches by 
DNOs. 

Community 

Reduce the required generation capacity in order to meet the IWC policy for ‘self-sufficiency’ 
in energy supply from renewable sources. Remove the existing generation constraint for new 
generation and ensure that avoidable localised network constraints do not occur by using 
appropriate approaches, including smart technologies, to maximise the capacity of the power 
system. Develop a mass market DSR proposition for IWC, enabling aggregation at a 
community scale. 

Regulation 

Clarify the regulatory treatment of storage to allow it to play a more active role in the flexibility 
market. 

Connections 

Improve the connections process for DG and storage and minimise curtailment through 
flexible connections. Enable faster and cheaper connections. 

Modelling 

Forecast and model all generation and other dispatchable energy resources and ancillary 
services with operational, cost, and security implications for the power sector.  Identify by 
modelling and simulation any constraints arising from credible events/faults. 
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Organization name: Minus 7 (M7) 

Organization type: Retailer (Technology Provider) 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

The Minus7 system harnesses solar energy 
to provide a complete energy solution for 
buildings providing heating, cooling and 
electricity.  The system comprises a solar 
and endothermic thermal collector, PV, a 
brine-to-water heat pump and energy 
storage.  These are all seamlessly integrated 
into a single system managed by advanced 
proprietary control technologies.  The heart 
of the system is a high quality, fully structural, 
aluminium roof composed of patented solar 
thermal planks with embedded PV.  The 
Minus7 system turns a roof into a complete 
energy-generating asset.  The heat is zero 
net carbon insofar as, over a year, the 
embedded PV generates more electricity 
than is needed to run the heat pump. 

The system has already been deployed in 
single dwellings and single multi-dwelling 
developments, and has already proven 
reliability and significantly reducing running 
costs. 

The focus for the inteGRIDy work is to link 
individual systems into a network of heat 
pumps and thermal stores.  

Through the project Minus7 will develop the 
necessary control software to be able to 
remotely control a network of heat pump 
systems.  This enables a network of heat 
pumps to respond to requests from the grid 
to use electricity, if electricity price is low, and 
to not use electricity if the price is high, all the 
while maintaining a consistent supply of heat 
to building residents. 

Market (only if relevant) 

Needs Expected improvements 

The UK energy strategy requires the 
decarbonisation of heating which 
necessitates a contribution from electric 
heating.  Heat pumps will form an important 
element of the strategy going forward.  The 
UK’s current seasonal variation in heat 
capacity ranges from 200GW to 50GW while 
that of electricty stays largly constants at 
50GW.  The extra heat capacity is provided 
by gas.  Clearly removing gas from the grid 
has huge implications for electricity demand.   

The Minus7 hypothesis is that combination of 

To deliver this capabiliity requires an ability to 
remotely control a network of heat pumps 
and energy generation technolgy (i.e. PV and 
solar thermal), the subject of the inteGRIDy 
project.   The ability to market such a 
capabiliity would considerably enhance the 
attractiveness of the Minus7 system and earn 
additional revenue streams from selling 
Demand Side Management services. 

Minus7 has a patent on the remote controlf 
of a network of heat pumps and thermal 
storage. 
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energy storage and generation can deliver 
heat to residential properties with a minimal 
impact on the grid. 

 

Business/Economical/Financial 

Needs Expected improvements 

The current bid value of short term grid 
response is about €51.000 per MWe. Each 
Minus7 system has 27 kWTh of thermal 
storage.  Thus 37 systems has a MWth of 
storage.  300 systems would provide 1 MWtp 
of instant demand response. 

The inteGRIDy project will provide access to 
these additional revenue streams. 

Environmental improvements 

Each Minus7 system saves 8 tonnes of CO2 per annum through replacing gas in domestic 
heating.  The wide scale deployment of the Minus7 system would contribute to the UK 
achieving its carbon reduction obligations through decarbonizing heating. 

Any implementation priorities (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase the 
quality of service etc.) 

The Minus7 patent protects the IP created in this project.  Minus7 will be the only company 
able to control a network of heat pumps and thermal stores.  This is a significant competitive 
advantage. 

Other 

Minus7 will develop the interface to the heat pumps in accordance to the system architecture 
being proposed and built through this project. We are excited about being able to integrate 
our control approach with a SCADA data history and energy optimization software that are 
being developed by other partners in the programme. 
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Organization name: EMSc (UK) Ltd 

Organization type: Retailer/Energy Provider 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

The EV Virtue is an innovative solution 
enabling the integration of fast EV chargers 
with energy storage and power control 
systems. It requires further work, specifically 
around software in order to become more 
effective in forecasting events (DSR, solar 
irradiation, load consumption and EV 
charging schedule) as well being 
commercially friendly and achieving a TRL of 
9. A general interface that will ensure 
autonomous system behaviour is still being 
developed, that will allow customers to 
access and control the system. EMS does 
not plan on being an Aggregator and 
therefore an aggregator interface whereby an 
aggregator can control the system will 
hopefully be devised as a result of the 
project.  

 improvements in forecasting capability 

 increase to TRL to 9 

 development of customer interface 

 aggregator control interface 

Market (only if relevant) 

Needs Expected improvements 

EV Virtue is currently at TRL 7 and EMSc 
hopes to develop a market ready and 
independent working system through 
inteGRIDy project. The EMS will allow the EV 
integrated storage system to become entirely 
unique within the market place, as no other 
solution can offer demand response services, 
while also integrating solar and being able to 
charge vehicles.  

to increase the TRL for full commercialisation 

Business/Economical/Financial 

Needs Expected improvements 

EMS aims to supply 15 Virtue-EV stations 
each with 80KWh of integrated energy 
storage that will be grid tied and connect to 
BT Telecom hubs. 

This project should reduce the cost of 
producing the system by 30%, which will 
expand the sales capabilities and provide 
shorter paybacks for the clients. 

Environmental improvements 
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The main environmental impact comes from the ability for the charging unit to be fed entirely 
off renewable generation. With some new systems coming to the market that have ability to 
incorporate an element of renewable energy (depending on the time of day), the Virtue – EV 
will utilize allow the solar energy that is generated, either for demand side response or 
charging vehicles.  

Utilising the like of renewables for DSR, will reduce the total footprint of the network 
balancing system, as all current balancing techniques require grid power, diesel generators, 
peaker plants, load banks and other non – carbon neutral methods of balancing the network.  

Charging Vehicles through renewables will reduce the need for grid generated energy, 
including energy generated from gas/ coal. 

Allows areas with limited grid capacity, to rapid charge EV vehicles which will encourage the 
move from existing diesel/ petrol vehicles to electric vehicles. The main reason people are 
sticking with existing fossil fuel vehicles is mainly due to the range anxiety seen by electric 
vehicles, and the limited areas in the UK for charging vehicles very quickly (especially for 
business men or people that have to travel constantly). The implementation of more rapid 
chargers will reduce range anxiety and travel time, two of the current barriers to EV’s 
worldwide adoption.  

Any implementation priorities (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase the 
quality of service etc.) 

With the fully developed Virtue-EV system of TRL 9, the universal interface developed during 
this project will allow the Virtue system to connect to different EMS systems, aggregators or 
power plant controllers meaning that while the charging system is not being used, it can earn 
revenue through grid balancing 

Current providers of EV infrastructure and charging points do not offer an EMS that forecasts 
grid and weather data that allows for affective integration with aggregators for demand side 
response functions. This feature will allow the charger itself to earn revenue outside of 
charging customers for supplying vehicles with power. The ability for a charger to gain 
revenue without reliance on EV traffic will enable the growth of charging infrastructure, 
without absolute reliance on charging members of the public and consequently will allow for 
wider spread adoption of charging stations.   

The Virtue EV system will have a modular construction structure which will enable the 
expansion of systems to future charging stations (200KW/ 300KW chargers). This will prove 
a decisive advantage against less flexible competitors.  

Other 

N/A 
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Pilot 2: Terni (IT) 

Organization name: ASM 

Organization type: DSO 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

Basically, all the components and tools 
necessary for the integration of the existing 
microgrid (MG) with the DSO’s network, in 
order to manage and exploit energy flexibility 
given by each energy unit.  
Main needs are:  

 Deployment of a MV/LV substation for 
the interconnection of the MG with the 
distribution’s network;  

 Installation of communication channels 
between DSO and MG’s actors;  

 Software tools necessary to test new 
collaboration mechanism, managing 
flexibility.  

 MG’s connection to SCADA system;  

 Deployment of an energy management 
system for the MG, coupled to automatic 
systems allowing demand response 
(ADR). 

 

From a technological point of view, the main 
goal expected by the project is to verify 
replicability and sustainability of the MG 
model, especially when the MG is smartly 
integrated in a distribution network and 
managed by DSO. Therefore, the expected 
improvements that ASM TERNI aims to 
reach over the project are as follows:  

 Definition of a modular solution for 
microgrid, scalable for similar 
requirements;  

 Validation of necessary hardware and 
software components in order to verify 
how much a microgrid’s project is 
sustainable;  

 Definition of a new border for the 
microgrid, extending DSO’s action for 
efficiency’s increasing and MV 
distribution’s improvement. MG’s 
resources will be smartly put at disposal 
of the local DSO under a microgrid-as-a-
service model;  

 Evaluation of the overall capacity of the 
DER cluster to be a flexible prosumer 
released under a flexibility-as-a-service 
model;  

 Improvement of network’s reliability and 
resilience thanks to ancillary services 
(power balance, peak shaving, reverse 
power flow) provided by MG to 
distribution network;  

Market (only if relevant) 

Needs Expected improvements 

Increased demand for secured and reliable 
power supply, need for distribution 
generation technology, need for green 
energy and Government regulations  

inteGRIDy could give a contribution in 
tackling economic and technological barriers 
and high installation costs. 

Moreover, it is expected that a “flexibility as a 
service” business model would be 
developed: it should consist of hybrid 
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cooperation between independent and 
privately owned DER clusters, based on the 
unexploited potential as flexibility providers or 
energy surplus providers to the local DSO. 
This improvement could contribute to 
creating a new niche market.  

Business/Economical/Financial 

Needs Expected improvements 

Do you need to test or implement new 
business or market models?  

Yes, we do. Please see the “flexibility as a 
service” business model reported in the 
previous part (Market) 

Do you need a specific investment 
framework to consolidate your position? 

Yes, we need a robust Energy management 
system  (hardware and software) 

New business models’ adoption and MG’s 
integration will lead to improve power quality 
for a radial branch of a network, where 
producers’ immision and customers’ 
absorption are managed by DSO.  
From economical point of view, the main 
expected improvements will be as follows:  

 to raise resilience of the distribution 
network;  

 to save goods and energy in the 
distribution grid by reducing  losses and 
increasing efficiency;  

 to raise the number of producers able to 
provide energy from renewable source;  

 to provide customers with a new service 
based on the flexibility provided by the 
MG 

Environmental improvements 

Basically, raising awareness of the whole citizens in green energy, auto production and 
environmental advantages in MG network would be beneficial to reach the project results.  

Besides, the project can improve sustainability of the MG’s area by using green energy for 
local energy demand, especially for EV charging. 

Any implementation priorities (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase the 
quality of service etc.) 

N/A 

Other 

N/A 
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Pilot 3: San Severino Marche (IT) 

Organization name: ASSEM 

Organization type: DSO 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

Pilot 3, involving the distribution grid of San 
Severino Marche (IT), will require the 
following new devices/services: 

 the acquisition of real-time and 
forecasting weather data; 

 energy meters for the real-time 
acquisition of electrical measurements 
both at MV and LV levels; 

 switch disconnectors for the 
reconfiguration of the MV network; 

 apparatuses (RTU) for the remote control 
and monitoring of electric substations; 

 a communication system between the 
remote control centre and the sites of the 
distribution network involved in the 
project; 

 an advanced SCADA, able to collect  
real-time data on the grid and to compute 
power flow calculations; 

 software for the state estimation of the 
network, also on the basis on weather 
data; 

 an interface between the SCADA, the 
distributed generators and the energy 
storage systems for their monitoring and 
control; 

 LV energy storage systems to supply 
ancillary services to the main grid. 

The algorithms developed in the project will 
provide to the DSO a reliable estimation of 
the network status, computed in real-time 
and in advance. This will support the DSO in 
defining the best actions needed to maximize 
the operational efficiency of the network. The 
ability to control remotely the switch 
disconnectors on the network will give also 
the opportunity to the DSO to adopt the grid 
configuration best fitting with the needs of the 
power system and of active and passive 
users (for instance, the pilot architecture will 
improve the network’s hosting capacity for 
RES). In perspective, the tools developed in 
the project (e.g., RES forecasting, demand 
response strategies) could be exploited also 
by the TSO in order to manage the electrical 
system. Energy storage systems will be 
exploited to provide services to the 
distribution and transmission system, as well 
as services useful to the LV users. 

 

Market (only if relevant) 

Needs Expected improvements 

N/A  

Business/Economical/Financial 

Needs Expected improvements 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP1 / D1.2    

 

Dissemination Level: Public Page 66 

In Italy, DSOs conduct their activities under 
the supervision of the national Energy 
Authority (AEEGSI). AEEGSI defines, in 
each regulatory period (4-8 years), the 
guidelines and main directives that DSOs 
have to observe. In addition, the mechanisms 
for the compensation of DSO’s investments 
and operational costs are also set by 
AEEGSI. The improvement of the technical 
and economic efficiency of the distribution 
service is pursued by the Authority by 
suitable regulatory schemes (e.g. the 
incentives/penalties schemes in force to 
promote the continuity of service of LV users, 
or the introduction of innovative 
functionalities in networks with high 
penetration of RES). 

Therefore, in perspective, it is essential that 
the investments required for the 
implementation of the monitoring and control 
architecture will be admitted by AEEGSI 
(today, only traditional investments are 
refunded to the DSO). In addition, the DSO 
should also have the possibility to purchase 
regulation services from the MV/LV users, 
with an approach similar to that today applied 
on the Dispatching Service Market by the 
TSO (basically, the DSO should by enabled 
to dispatch active and passive users, activity 
currently in charge only to the TSO). 

From the ASSEM perspective, the innovative 
features provided in the project represent an 
effective tool for a better management of the 
network, also exploiting dispatching services 
collected on active and passive users (on 
condition that in the next future an adequate 
regulation will be enforced by AEEGSI). 
Therefore, we expect economic benefits for 
the DSO as a consequence of a better 
management of grid’s assets, better energy 
efficiency (lower energy losses w.r.t. the 
conventional amount of losses refunded by 
AEEGSI) and better continuity of service.  

Environmental improvements 

The implementation of the innovative features proposed will allow the distribution system to 
accept more Distributed Generation, thus supporting the spreading of energy production from 
Renewable Energy Sources. In addition, the selection of the optimal configuration of the MV 
network pursued in the project will increase the energy efficiency, i.e. will reduce the amount 
of energy production from RES lost on distribution network’s conductors and transformers. 

Any implementation priorities (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase the 
quality of service etc.) 

N/A 

Other 

N/A 
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Pilot 4: Barcelona (ES) 

Organization name: GNF 

Organization type: Utility 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

Development of a platform to harvest the 
flexibility provided by the distributed energy 
resources (DERs) in order to provide 
services to the grid (TSO, DSO and BRP). 

At our specific case study, the tools in the 
platform should be able to optimize battery 
operation, optimization of the electric and 
thermal loads if this is the option selected 
by the end-user. 

Proof of concept demonstrating the use of 
the tools developed within the inteGRIDy 
project: 

 Energy System Modelling  

 Topology Analysis 

 Demand & Supply Matching 

 Flexibility Optimized Management 
Scenario-based Dynamic Simulation  

 Grid Balancing & Stability Engine 

 Day Ahead Topology Optimization  

 Supervisory Monitoring Services 

 Data Analytics Services 

 DSO Demand Response Management 
Tool 

 Aggregator Demand Response 
Management Tool 

 Explicit or Implicit Demand Response 
Tool 

Gather data on battery performance and 
thermal / electrical demand profile in order 
to improve optimization algorithms accuracy 
based on machine learning mechanisms.  

Market (only if relevant) 

Needs Expected improvements 

Traditionally, the RES shares in electricity 
generation were low in many European 
countries. Thus, the markets were not 
designed with their specific characteristics 
in mind (variable, non-controllable output), 
and were focused on day-ahead market.  

Enhanced market rules might be designed 
not to interfere with short-term price signals, 
allowing RES operators/aggregator actors 
to be subject to efficient short term prices. 

Implementing/simulating market 
mechanisms developed within the 
inteGRIDy project for the support of 
renewable generation and storage. 

Innovation in inteGRIDy will support the first 
phase of development of an integrated 
platform gathering all those added value 
services. 

Development of services to the end-user 
that provide twofold added value: benefits to 
the end costumer itself and benefits to the 
grid. 
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Business/Economical/Financial 

Needs Expected improvements 

An enhanced distribution business model 
might be designed:  

 RES, through aggregator actors, should 
have full balancing responsibility and full 
participation in the provision of 
balancing and reserve services,  

 DSOs, should be able to send flexibility 
requests to the aggregator actor, and 
operate the network considering the 
flexibility provided by the aggregator.  

Need to analyse the viability of the Energy 
Service Company (ESCo) within GNF to 
have an aggregator role in the electric 
market.  The requisites are various: change 
of regulation design at the Spanish 
electricity market and develop the internal 
capabilities and the needed external permits 
to carry out aggregator services. 

Proof of concept demonstrating the use of 
the inteGRIDy architecture for network 
operation, including aggregator services. 

The integrated platform developed to the 
pilot case will be included in the ESCo 
services portfolio in order to replicate it to all 
suitable clients. 

Environmental improvements 

N/A 

Any implementation priorities (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase 
the quality of service etc.) 

 Regarding regulatory framework: support the implementation of the European Third 
Energy Package.  Influence on the future regulation design for the aggregator roles 
and demand response market at national scale. 

 Regarding R&D and technical standards: develop internal know-how on the potential 
services that flexible resources can provide to the Spanish balancing market through 
the aggregator role. Develop the coordination schemes between DSO and TSO 
suitable for the Spanish context. Support the development of European standards for 
smart grid components and demand response in order to ensure European 
interoperability.  

Other 

In Spain, demand-side resources are not allowed to participate in the markets, aggregation 
is not legal in the Spanish electricity system and there is only one scheme allowing Explicit 
Demand Response: the Interruptible Load programme. The scheme, which is reserved 
only for large consumers, is managed by the TSO (Red Eléctrica de España). The 
programme acts as an emergency action, in case the system is lacking generation and the 
balance resources are not enough. 
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Pilot 5: St Jean (FR) 

Organization name: INNED 

Organization type: DSO 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

As concern inteGRIDy project: to implement 
the use case, we will concentrate on 
electricity usage for HVAC (both heating 
and cooling), water heater and lighting 
devices;  

Beyond the project objective : 

Storage: It is an important add-on to take in 
account for the grid evolution. 

 Battery storage: 

Following the integration of RES, the grid 
receives a massive injection of fluctuating 
electricity which must be balanced thanks to 
buffer storage of energy. 

  PSP: Pumped Storage Plant 

Pumped hydro energy storage would be a 
mean to secure the grid by generating 
electricity during peak hours demand. It is 
also contributing to services to the grid, for 
frequency and tension regulation, and thus 
contributes to the safety of power systems. 

It contributes as well to the management of 
electricity from intermittent sources (wind 
and solar) and would be particularly 
relevant for our grid in order to  boost the 
power when necessary (in winter mainly) 

Smart meters: 

  Residential Monitoring is to be considered 
to get the useful information about eventual 
issues at the customer connection point: 
Voltage variations, frequency stability, 
harmonic superposition caused by nonlinear 
loads (electric motor, inverter, power supply 
rectifier) to have a better understanding of 
the damage and issue causes. 

Moreover, it would allow us to deliver a 
precise analyse of the load curves and then 
to perform an accurate billing for the 

On the pilot 5, the main focus is on Demand 
Response in buildings. We expect to have 
significant actions based on DR in order to 
get a better control on the consumptions;  

We intend to consider 2 types of buildings: 
Residential and Commercial buildings in 
order to study 2 different consumption 
behaviour cases. 

 

 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP1 / D1.2    

 

Dissemination Level: Public Page 70 

customers. 

Market (only if relevant) 

Needs Expected improvements 

Demand-Response Market: It is needed to 
give the solutions to better balance 
electricity in order to smooth over the peaks 
of energy. But as a DSO, we are not 
involved directly into this market. We 
contribute by the DR only on our grid. 

In this sense, we need to define how can 
we manage to adapt the demand response, 
at what moment, how long, what power? 

 

Business/Economical/Financial 

Needs Expected improvements 

We would like to increase overall energy 
efficiency by a management of the 
consumption peak.  

Infrastructure: 

Infrastructural impacts on the grid have to 
be considered since we are able to optimize 
the grid power through the demand 
response and/or by the integration of 
renewable sources. On the one hand, 
investments are needed to build new 
engineering structures (RES) and on the 
other hand, the electrical substations should 
be less expensive thanks to a limited power 
initiated by less consumption peak. 

The aim is to get a maximum of stable 
energy consumption in order to level the 
peaks through an adapted demand 
response. This strategy should give us the 
opportunity to make a better use of RES 
and thus contribute to the peak mitigation. 

Then, the combination of those would allow 
us to get significant economic impacts 
especially in winter period. 

Environmental improvements 

INNED expects to easier incorporate RES in order to reach the DR objectives and to 
manage peak levelling. Virtual storage could contribute in this sense as well. This finally 
contributes to CO2 reduction. 

Any implementation priorities (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase 
the quality of service etc.) 

Demand Response Strategies implementation that will enable us to exploit the potential of 
RES. In addition the available Demand Flexibility in the portfolio will facilitate the better 
management of peak events into the grid. 

Other 

Policy : we promote demand response 
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Pilot 6: Nicosia (CY) 

Organization name: University of Cyprus (UCY) 

Organization type: Public Body 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

 Increase the controllability of the loads 
within the university campus  

 Utilize the microgrid intelligence for 
effective operation of the smart energy 
management system for the whole 
university 

 Have online access to metering data 

 Create a coordinated control with the 
energy production, consumption, 
storage and forecast 

 Integrate the different existing BEMS 
technologies into a single control point  

 Decrease the total energy consumption 

 Increase the self-consumption 

 Provide real system data for developing 
the targeted flexibility platform of 
inteGRIDy 

 Implement an integrated energy 
management system for real-time 
calculation of the electricity prices, 
collection of energy productions and 
consumption, forecasting the RES and 
demand and effective control of the 
energy storage system in order to 
achieve optimal use of energy resources 
and trade the aggregated flexibility 

Market (only if relevant) 

Needs Expected improvements 

 Create business cases for trading 
ancillary services to the local DSO 

 Provide flexibility solutions to the 
DSO through the inteGRIDy platform 

 Better use of the current infrastructure 
(e.g. protection devices, power lines) 
which leads to deferral of investments 

Business/Economical/Financial 

Needs Expected improvements 

 Test the provided flexibility under 
different energy pricing scenarios (e.g. 
time of use tariff – ToU, trade the 
excess energy production with 
wholesale price) 

 Create business case of integrating 
energy storage systems at use premises  

 Increase self-consumption in order to 
decrease the annual cost for electricity 
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Environmental improvements 

 Increase the RES penetration as an alternative power source within the university (new 
PV will be installed through the advanced controls)  

 Become more environmental-friendly and stimulate the environment awareness of the 
university students 

 Increase the ecological footprint of the university by decreasing the CO2 emissions 

Any implementation priorities  (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase 
the quality of service etc) 

 first priority is the increase of the current controllability of the energy consumption 

 second priority is the installation of RES and energy storage providing real energy 
saving 

 third priority is the diffusion of the project results in the local and international academic 
and non-academic community in order to encourage the university students and the 
prosumers within Cyprus to adopt a more grid-friendly and ecological conscience 

Other 

Create a new regulatory framework for trading the proposed solutions 
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Organization name: Electricity Authority of Cyprus (EAC) 

Organization type: Public Body 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

 find solutions for grid congestion issues 

 increase load predictability  

 Decrease the power losses at the 
distribution lines due to self-
consumption increase 

 enable the prosumer flexibility in order 
to provide grid-friendly functionalities 

 utilize the forecasting tool in more 
efficient way 

Market (only if relevant) 

Needs Expected improvements 

 Create business cases for trading 
ancillary services with the prosumers  

 Trade flexibility solutions with prosumers 

 Deferral of investments for new grid 
infrastructure 

Business/Economical/Financial 

Needs Expected improvements 

 Create a pricing environment for trading 
the ancillary services with prosumers 

 Decrease the number of spinning and 
non-spinning reserves that are 
connected to the grid 

 Decrease the need for extended remote 
control 

Environmental improvements 

Contribute to the fulfilment of environmental target for RES penetration level defined by the 
national and European policy 

Any implementation priorities (i.e implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase 
the quality of service etc.) 

Increase the power quality at user premises by effectively dealing with the emerged issues 
(voltage violations, frequency deviations, harmonic pollution, etc.)  

Other 

Create a new regulatory framework including the developed solutions 
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Pilot 7: LISBOA (PT) 

Organization name: ENOVA 

Organization type: Public Body 

Define what are your main needs and indicate the main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

Pilot 7, in Lisbon, has the following needs to 
implement a Micro grid analysis at the major 
Municipality building: 

 Necessity on having energy storage 
quantified to manage chiller’s 
consumption. 

 Required a communication interface to 
have output information of ice tanks and 
integrated it in existing HVAC system. 

 Increment and upgrade the number of 
smart meters on the building to 
disaggregated more accurately de total 
consumption. 

 Increase the number of data loggers to 
be connected to PV metering systems at 
University building. 

The equipment to be installed at the 
Municipality building and at the University 
PV plant will provide the following 
improvements: 

 Integrate a Micro grid analysis to predict 
the impact of a PV at Municipality 
building and allocate energy produced 
from PV to be used in EV. 

 Reduce the chillers working at peak 
hours by analysis of the weather 
conditions and predicting the necessity 
of working at a different time. 

 Increase the real data of equipment 
consumption to actuate faster if the 
consumption is out of range reducing 
waste. 

Economical/Financial 

 It is expected to reduce the overall electric consumption of the building with the 
implementation of the described technologies leading to less costs on the electric bill. 

 The control of ice tanks will also allow to predict possible equipment failures earlier 
decreasing the maintenance costs.  

Environmental improvements 

The successful implementation of the equipment described will allow the following 
environmental improvements: 

 CO2 reduction by less consumption from chillers; 

 Less energy consumed from the grid; 

 Increase share of renewables; 

 Energy efficiency increase. 

Any implementation priorities (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase 
the quality of service etc.) 
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 Data loggers on PV plant; 

 Web server unit to connect data from loggers with HVAC manage system; 

 Increment and upgrade the number of smart meters on the building to disaggregated 
more accurately de total consumption; 

 Installation of PV plant at Municipality building – data loggers; 
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Pilot 8: Xanti (GR) 

Organization name: SUNLIGHT 

Organization type: Technology Provider 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

Pilot 8 use case needs are 

 Smarten the central control station by 
utilizing decision making and forecasting 
tools. 

 Optimize the monitoring and control of 
the subsystems of the microgrid. 

 Collect and store data of the meters for 
long term usage. 

 Provide online access on real time data 
and stored data. 

 Provide tools for optimized management 
of the isolated network. 

 Utilize the hydrogen generation and EV 
charging as energy storage 

The expectation is to build an integrated 
platform for monitoring and controlling the 
energy production, consumption and 
storage. Implement predictive and 
forecasting tools based on real time data 
and online archived data. 

Provide data for developing the targeted 
flexibility platform of inteGRIDy. 

Integrate the subsystems to a main control 
station. 

Remotely management of the system power 
needs by the end user. 

Provide alternative means of energy 
storage (batteries, EV charging, Hydrogen) 
which offers a reliable control of the 
microgrid’s energy DR. 

Improvements in forecasting capability 

Market (only if relevant) 

Needs Expected improvements 

N/A N/A 

Business/Economical/Financial 

Needs Expected improvements 

The ability of storing the electric energy 
gives the opportunity to buy cheap energy 
and to use it when the prices are high. In 
order to make storage systems 
economically efficient, a smart management 
of the grid has to be implemented to the 
existing grid. 

More efficient use of the existing network by 
continuously checking and controlling the 
source of energy. 

 

Environmental improvements 
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By increasing the controllability of the Microgrid and optimizing the usage of the available 
stored energy, the following environmental improvements are expected 

- minimization of the backup Diesel Generator usage 
- reduction  of CO2 emissions by less consumption of fossil fuels 
- Zero energy consumption from the main grid 
- Increased energy share of subsystems in the microgrid 
- Increased energy efficiency 
- RES penetration and exploitation as defined from the European policy 

Any implementation priorities (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase 
the quality of service etc.) 

N/A 

Other 

N/A 
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Pilot  9: Ploiesti (RO) 

Organization name: ELECTRICA 

Organization type: DSO 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

 Development of appropriate technology 
(Direct Load Control/Thermostat 
program) 

 a suitable pricing system for electricity 
(3 types of pricing: ToU, CPP, CPB) 

 the cost of the underlying technology 
(smart meters, data concentrator, 
communication infrastructure, sensors, 
home smart controller – with DR, home 
display) 

 To develop technologies which may be 
integrated with the existing technologies 
into a single control point  

 To detect the needs for electrical and 
data transmission systems 

 to automate the process of demand 
response  

 To communicate the demand to 
participating users and verify 
compliance with demand-response 
programs 

Market (only if relevant) 

Needs Expected improvements 

Demand-Response Market: It is needed to 
give the solutions to better balance 
electricity in order to smooth over the peaks 
of energy. But as a DSO, we are not 
involved directly into this market. We 
contribute by the DR only on our grid. 

In this sense, we need to define how can 
we manage to adapt the demand response, 
at what moment, how long, what power? 

Business/Economical/Financial 

Needs Expected improvements 

 Create business cases for trading 
ancillary services to the local DSO 

 Provide flexibility solutions to the DSO 

 Create business cases for trading 
ancillary services with the prosumers 

 Trade flexibility solutions with prosumers 

We would like to increase overall energy 
efficiency by reducing peak consumption.  

The aim is to get a maximum of stable 
energy consumption in order to level the 
peaks through an adapted demand 
response. 

Thus, the combination of those would allow 

 

Infrastructure: 

Infrastructural impacts on the grid have to 
be considered since we are able to optimize 
the grid power through the demand 
response. On the other hand, investments 
in electrical grids should be less expensive 
thanks to a limited power initiated by less 
consumption peak. 

 Decrease the power losses at the 
distribution lines due to self-
consumption increase 

 Deferral of investments for new grid 
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us to get significant economic impacts 
especially in summer/winter period. 

infrastructure 

It is expected to reduce the overall electric 
consumption of the building with the 
implementation of the described 
technologies leading to less costs on the 
electric bill. 

Environmental improvements 

ELECTRICA expects in order to reach the DR objectives for reducing CO2 emission by 
managing peak levelling. 

 Become more environmental-friendly and stimulate the environment awareness of 
the prosumers 

 Increase the ecological footprint of the DSO by decreasing the CO2 emissions 
 CO2 reduction by less consumption with HVAC management 

 Less energy consumed from the grid 

 Energy efficiency increase  

Any implementation priorities (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase 
the quality of service etc) 

By implementing pilot 9, DSO provides benefits in delivering energy more efficiently with 
DR. 

 Web server unit to connect data from loggers with HVAC manage system. 

 Installing and configuring an appropriate number of smart meters on the building to 
disaggregated more accurately the total consumption. 

Other 

Policy: The regulator could offer incentives for prosumers. 
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Pilot 10: Thessaloniki (GR) 

Organization name: WVT 

Organization type: Utility 

Define what are your main needs and indicate the  main goals your organization 
expects to reach thanks to inteGRIDy outcomes 

Technology 

Needs Expected improvements 

The implementation of the pilot use case in 
Thessaloniki targets to cover the 
technological needs listed below: 

 To implement innovative DR schemes 
that are economically sustainable and 
can have high rate of acceptance 
from end-users (both residential and 
commercial) 

 Utilize consumer demand profiles and 
forecasting techniques to support 
optimal and targeted realisation of DR 
signals 

 Demonstrate the use of energy 
storage - mainly energy storage 
through batteries but also thermal 
storage  

 Optimally manage distributed BESS 
to increase self-consumption and 
leverage demand shifting to off-pick 
hours 

The main focus is on Demand Response 
and Battery Energy Storage Systems in 
buildings. The DR utilization requires end-
users to actively be involved in order to 
shift/re-schedule the operation of some of 
their controllable loads (e.g. washing 
machines, water/air heater/coolers etc.) or 
make use of some form of storage 
(electricity through battery storage, thermal 
storage) to allow shifting of consumption 
without the need to actually interfere with 
the operation of their devices.  

We intend to consider 2 types of buildings, 
residential and commercial buildings in 
order to study 2 different consumption 
behaviour cases.  

 Implement an integrated energy 
management system for real-time 
calculation of the electricity prices and 
effective control of the deployed battery 
energy storage systems in order to 
achieve optimal use of energy resources 
and trade the aggregated flexibility 

Market (only if relevant) 

Needs Expected improvements 

The current status of energy market is the 
increase energy demand of residential and 
commercial users to off-peak hours. 

To cover the needs of the energy market, 
we aim to develop sustainable business 
models for providing innovative DR services 
to both residential and commercial 
customers. 

We promote the use of BESS and smart 
meters in both residential and commercial 
buildings. 

Our market objective is the development of 
innovative DR services that improve 
acceptance and implementation efficiency 
to the end-user. 

Business/Economical/Financial 

Needs Expected improvements 
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In the electricity market, wholesale energy 
prices depend on the balance between 
energy production and load demand. In the 
last few years, electricity market has 
become more and more flexible as many 
utilities have started to replace the fixed 
retail prices schemes with prices changing 
during the day. Dynamic pricing, also known 
as Real-Time Pricing (RTP), reflects the 
trend of the wholesale market and allows to 
reduce the volatility of the wholesale prices, 
also contributing to a reduction of demand 
peaks. Energy utilities can take advantage 
of this by trying to shift the consumption of 
their customer portfolio to off-peak hours, 
sharing the financial benefit with them. 
Therefore, the main needs are: shift energy 
demand of residential and commercial 
users to off-peak hours to minimize cost of 
energy bought at wholesale market, by 
leveraging the potential of DR and BESS 

Promote the use of BESS that can further 
support such a shift by maximizing self-
consumption during peak-hours 

Develop sustainable business models for 
providing innovative DR services to both 
residential and commercial customers 

The implementation of the described 
technologies is expected to reshape the 
demand profile of the participating buildings, 
shifting consumption away from peak-hours, 
therefore leading to less costs on the 
electric bill. 

Environmental improvements 

The successful implementation of the equipment described will allow the following 

environmental improvements: 

 CO2 reduction by controlling demand allowing the increase of penetration of more RES  

 Minimize the need for fossil fuel energy production during peak hours 

Any implementation priorities  (i.e. implementation actions considered strategic for 
you, for instance to get advantage respect competitors, to save money, to increase 
the quality of service etc) 

Main priority is the increase of the current controllability of the energy consumption. 
Another priority is promotion of usage of energy storage for self-consumption. And also, 
customers encouragement to utilize DR methods. 

Other 

 Privacy Issues:  

The proposed solutions do not expose, use or analyse personal sensitive data for any 
purpose and therefore no ethical issues are raised by the technologies to be employed in 
Pilot sites foreseen in Greece 
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 Legislation Issues: 

BESS is currently hampered by legislative barriers and disincentives both at EU and Greek 
level. There is lack of regulatory frameworks, therefore, they are normally treated as 
generation systems. According to [EUE09], the BESS utilization by grid operators is very 
limited at present, as unbundling requirements do not allow TSOs and DSOs to directly 
own, or control, energy storage infrastructure. 
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ANNEX 2 – inteGRIDy Technologies to be demonstrated on Pilot 
Use Cases 

The filled-in Technology description template, introduced in paragraph 4.1, is the result of a 
useful cooperation between partners responsible of the specific pilot and partners involved 
as technology providers. Moreover, the filled-in templates have been checked to verify the 
completeness and the coherence of information reported. The result of this cooperation work 
is reported in the following subsections, where for each pilot site it is possible to find the 
description of the main involved inteGRIDy technologies  

Pilot Use Case 1: Isle of Wight (UK) 

Technologies involved in this pilot are: 

 Virtual EV (EMS) 

 Minus7 System 

Virtual EV (EMS) 

Brief description Virtue EV system is the integration of EMS's energy storage and 
power control system with rapid and fast EV chargers, within an 
entirely new energy platform 

Targeted End User Commercial / industrial clients as well as public bodies, for example, 
Transport for London, Highways Authorities. 

Main features The hardware of Virtue EV system includes a 10kW MPPT DC/DC 
solar charger, a 50kW high efficiency bi – directional battery inverter 
(PCS), a 80kWh NMC battery rack with inbuilt active balancing and 
BMS, a 50KW modular rapid charging unit and a 11kW fast charger. 
The hardware has been tested independently both in operation within 
the Virtue product (batteries and bi - directional inverter), and 
separate test beds within the EMS facility. The hardware has also 
been tested together, under basic operations such as utilising the 
storage (via the PCS) to inject fixed portions of battery power in 
parallel with the mains, in order to offset the chargers reliance on the 
grid (e.g. 50% grid energy and 50% battery energy to provide a total 
of 50KW to the EV vehicle).  

EMS aims to develop a universal system whereby all relevant data in 
the form of tags (a single tag is linked to a single piece of data i.e. 
tag1 = phase 1 voltage) will be fetched from a centralised web server 
in a standard database format i.e. CSV (similar to MS Excel) or using 
SQL. This web service will then manage the database and be able to 
make decisions dependent upon certain conditions and send out 
commands to relevant units to perform tasks as needed. There could 
also be the ability to send alarms or e-mails if certain conditions 
arise. 

Services/functionaliti
es provided 

The Virtue EV system will aim to provide the following functions: 

 Firm Frequency Response (Dynamic) revenue. 

 Rapid charging (30 minute charging for certain cars). 

 Uninterruptable Power to the associated load (including the 
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charging unit).  

 Solar integration for reduced grid reliance.  

 DUoS & TRIAD avoidance for customer loads.  

Value proposition The Virtue EV system utilises stored energy to reduce the amount of 
energy pulled from the grid during a rapid charging event. The 
system can utilise as little as a 16A supply in order to fully charge a 
vehicle at 50kW. Virtue EV has the capability to take renewable 
energy and store it for use by the charger – allowing more cars to be 
charged off grid. The system can be connected to a load and behave 
as a virtual power plant, by being able to peak shave, perform DSR 
events and provide UPS functionality, while the charger isn’t being 
used – allowing the owner to obtain revenue. 

TRL The TRL currently exhibited by the Virtue EV prototype lies between 
6 & 7, as the system has been tested and shows the very basic 
functionality that we are looking for, including but in order for the 
system to be commercially ready (TRL 9) the following must occur: 

 Design and implementation of a universal EMS (Energy 

Management System) that simultaneously manages demand 

response, renewable integration and charging schedules, in 

order to produce a system that functions optimally for earning 

revenue while also providing easy to use rapid charging 

services.  

 A more maintenance and installation friendly design must be 

produced in order to reduce overall project cost. 

 The system must go through the necessary processes for 

obtaining standards for public and commercial 

implementation, as it can potentially be hazardous to citizens.  

The entire system as a whole must also obtain electrical 
standards approval (e.g. CE, EMC, BS 7671) in order for it to 
be implemented in the European market. 

Reliability (if relevant) The Energy Management System EMS (which is part of the scope of 
this project) is very important to provide reliable revenues, charging 
times as well as efficient solar/ renewable use. Such a universal 
software solution does not exist in this sector, and currently no other 
competitors can look to reliably charge vehicles on daily basis as well 
as provide dynamic grid services. There are chargers that integrate 
renewable currently being developed by companies that already exist 
on the market, but a fully integrated solution with storage and DSR 
capabilities does not.   

Due to the integrated nature of the system there will be several 
factors to consider when approaching reliability: 

 Power flow system optimisation – this will be part of the R&D 

and development of the Virtue EV system to move the system 

from TRL7 to commercial viability. This optimisation will 

ensure optimal performance of the system, in order so that it 

may perform DSR, solar charging, vehicle charging 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP1 / D1.2    

 

Dissemination Level: Public Page 85 

 Remote communications utilising 3G/4G redundant sim 

cards, in order to continue communications even if a signal 

drops off.  

 High resolution/ sample rate metering for PCS units, to 

ensure appropriate speed of response and output power 

change.  

 Continual State of health (SOH) assessment of battery, in 

order to observe degradation and life cycle, to ensure optimal 

and continual operation of the Virtue EV unit.  

 Ramp up and speed of response testing, to ensure viability 

for the DSR markets, as well as numerous other activities.  

 MPPT optimisation study and optimisation for maximum 

renewable output and storage.  

Replicability (if 
relevant) 

Although the finished system will be unique to the market, hardware 
within the system can be replicated. There are numerous vendors of 
battery systems, power conversions systems, rapid chargers and 
DC/DC converters in the marketplace. The Energy Management 
System however will be the unique part of the system, entirely owned 
by Powerstar (Powerstar aims to apply for a patent on the EMS as a 
milestone in the project). This EMS therefore cannot be copied, but 
companies may produce analogous solutions in the future.  

 

PROs  Provide a virtual power plant topology capable of peak 

shaving, perform DRS event, charge electrical vehicle off grid 

and provide UPS functionally. 

 Earn revenues independent of the EV traffic. 

 Helps balance the electricity network by utilizing a carbon 

neutral asset.  

 Does not need grid infrastructure improvement due to its 

capability to work from lower power system (as little as 16A).  

 Contribute to reduce carbon foot print by reducing energy 

generation buy utilising local renewable energy. 

GHG emissions 
savings 

The system will contribute to reduction of the UK’s carbon foot print 
by reducing the amount of energy generated.  

By using the Virtue EV functionally to store energy during low energy 
usage time and reusing it at high demand period, the system 
balances out the energy generation and reduces the green house 
gas generation. Utilizing the EV Virtue system to help balance the 
network will also negate the need for load banks and diesel 
generators currently used to do the same job.  

Energy consumption 
savings 

Virtue EV comes with a fully integrated solar system for renewable 
energy generation. The energy is stored on the Virtue EV storage 
system and can be used as a power plant to reduce grid energy 
consumption allowing the owner to save money.  
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Implementation costs €560.000  

Implementation time 36 months 

Others  
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Minus7 System 

Brief description The Pilot Use Case will install a set of proven low carbon 
technologies, provided by Minus7 which, when deployed at scale, 
provide demand modulated heat and power to residential properties. 

Targeted End User The home energy user will be the main beneficiary through cheaper 
energy bills. However the capability will also be of value to energy 
aggregators and grid management. 

Main features The core technology is the patented Minus7 system which harnesses 
solar energy to provide a complete energy solution for buildings 
providing heating, cooling and electricity. The system comprises a 
solar and endothermic thermal collector, PV, a brine to water heat 
pump and energy storage. These are all seamlessly integrated into a 
single system managed by advanced proprietary control 
technologies. The heart of the system is a high quality, fully 
structural, aluminium roof composed of patented solar thermal planks 
with embedded PV The Minus7 system turns a roof into a complete 
energy generating asset.   

There are two  components added through the inteGRIDy project– a 
control hub and an interface to Demand Side Response. These are 
mutually dependent and are designed to work on the Minus7 
technology platform 

Services/functionaliti
es provided 

Focusing on the Minus7 Control Hub, Minus7 remotely monitors 
each heat pump installation. The following information is currently 
collected and stored in a database: 

 Hot store temperature 

 Cold store temperature 

 Electricity used by heat pump 

 Heat delivered by heat pump to thermal store 

 Heat delivered to each property (in a mini district setting). 

 Back up heater condition in each property. 

Through the interGRIDy project we aim to configure the information 
collected into a control hub to enable a demand response service. 
From each system the following item will be constructed from the 
existing sensors: 

 Construct a typical heat and power demand profile for each 

user. 

 Consolidate the heat and power demand into a system heat 

and power demand. 

 Thermal store capacity remaining (a function of temperature 

and volume of store). 

 Hours before thermal store needs to be recharged at current 

and predicted demand. 

 Heat pump on/off 

 Electrical load for each heat pump 

The Minus7 system also provides PV and is a reseller of battery 
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technology. Therefore in addition to the above, the control hub will 
also collect information from inverter that manages the 
PV/demand/battery interface. The following information will be 
collected 

 Net instantaneous PV available (generation minus demand) 

 Energy available from battery storage 

 Spare capacity from battery. 

 Time available from battery at current/predicted usage rate 

The information will be combined into a control hub for a set of 
systems. The system will have the ability to consolidate ALL systems 
throughout the country. We will construct a hierarchical structure 
within the control hub and be able to group heat pumps into logical 
groups (property, housing estate, region, super region, country). 

Minus7 already has systems installed in 60 properties located 
throughout the country. Although the pilot project is focussed on the 
Isle of Wight, we propose to build the data structures to 
accommodate ALL our heat pumps and to create the Isle of Wight 
pilot as a region within the overall national structure. 

The control hub will have the ability to take instruction from the DSM 
module to switch off and switch on nominated heat pumps that match 
the demand profile requested.  

The information will be collected into a cloud based data structure.   

Regarding the Demand Side Response component, it calls for the 
ability to: 

1. Take power off the grid – instantaneous removal of power 
2. Planned power usage to use grid power at times of low prices 
3. Absorb power from the grid in times negative energy prices. 
4. Deliver power to the grid  

The information from the control hub will be made available to the 
grid in the following form 

 Power available for instantaneous removal 

 Power available to deliver to the grid 

 Capacity available to take power  

This information will be calculated on the basis of providing a 
seamless energy service to the user (i.e. being able to match actual 
and predicted demand). 

The Minus7 system can remove power instantaneously from the grid 
by switching heat pumps off. The DSM hub will offer the amount 
power available for instantaneous removal at any time by region. 
Should the grid request a certain amount of power removal at any 
time then the Minus7 control strategy will be altered (i.e. a larger 
amount of heat ‘capacity will be maintained) such that a guaranteed 
quantum of instantaneous power response is available all the time. 

On the basis of such information the grid will provide instructions to 
the Minus7 network as follows 

 Remove a certain capacity ‘instantly’ 
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 Take power  

 Provide power 

The Minus7 DSM will then issue instructions to the control hub as to 
which systems are to be switched off, and which can be switched on 
in order to meet the Demand Response request. The instruction set 
will be delivered to the control hub. 

Currently energy prices are fixed. Increasingly time of use tariffs are 
becoming available. We envisage that in future, energy will be 
charged half hourly. The DSM module will have the capability to 
‘pole’ the grid and to take energy from the grid when prices are low. 
The Minus7 network will be able to take energy in the form of 

 Running heat pumps (in times of surplus PV/wind generation) 

to provide cooling in the summer and heat in the winter 

 Charging batteries 

 Charging thermal stores (we have the option of putting 

heaters in the stores) 

Value proposition The combination of Control Hub and DSM will offer the following key 
benefits to the system owner and users of the system 

1. Demand response has a value.  The current price of STOR in 
the UK is €51.000 per MW available. 1.000 houses with 
Minus7 installed has 5 MW of power generation capacity of 
which 1MW is instantaneous load 

2. The ability to take demand from the grid at times of low prices 
will reduce the generation costs and thus prices of energy to 
the end user  

TRL The TRL of technology is Level 8 as the system is being sold 
commercially. The TRL of the DSM is level 7 as the concept is 
proven elsewhere; it has not been applied to domestic residences 
including heat pumps and thermal storage. DSM with PV and 
batteries is proven and being commercialised today. 

Reliability (if relevant) N/A 

Replicability (if 
relevant) 

The proposed technology is being designed to work with the Minus7 
system and will be deployed alongside the system. However the 
concept will link heat pumps with storage. Therefore with 
modifications, the technology could be applicable to wider heat pump 
solutions. 

 

PROs Provide a virtual power plant topology capable of peak shaving and 
minimal grid interaction. 

Reduce utility bills for residents – the initial sales target is social 
housing to reduce the impact of fuel poverty 

Helps balance the electricity network by utilizing a carbon neutral 
asset.  

Combining already proven technologies into a DSM solution reduces 
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the technical risk for the project. 

Contribute to reduce carbon foot print by reducing energy generation 
buy utilising local renewable energy. 

The system is eligible for the UK governments Renewable Heat 
Incentive and Feed in Tariff.  These revenues cover the initial capital 
outlay for the technology. 

Ease of maintenance and long live reduces the overall through life 
cost of the technology. 

GHG emissions 
savings 

With the inclusion of PV, the technology suite can make a building 
run at zero net carbon.  This saves 8 tonnes of CO2 per annum as 
compared with gas for a typical three bedroom semidetached house. 

Energy consumption 
savings 

Using the heating system alone a three bedroom house can be 
heated for around €220 per annum.  This compares with over €900 
for electric heating or €330 per annum for gas heating.  A substantial 
reduction in costs. The inclusion of PV (in which the electricity from 
PV is using to run the heat pump) heating bills can be reduced to 
€110 per annum. 

Implementation costs To install the technology in 12 properties will cost €400.000 inclusive 
of PV and batteries.  This is outside the budget of inteGRIDy and will 
be funded by a combination of grant and commercial customers.  
The inteGRIDy project delivers the software integration and not the 
installation of the hardware. 

Implementation time 18 months  

Others N/A 
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Pilot Use Case 2: Terni (IT) 

In this pilot the Flexibility Optimized Management Cockpit will be adopted. 

Flexibility Optimized Management Cockpit 

Brief description The Flexibility Optimized Management Cockpit (FOMC) is a 
software platform able to dynamically estimate the flexibility of 
microgrid components, like storage or CHP, sell this flexibility to the 
DSO and managing this cooperation in compliance with the internal 
strategic goals of the microgrid, that are addressed implementing a 
multi-objective optimization approach. 

Targeted End User The proposed technology is for DSO. 

It will help DSO to exploit the flexible resources of the microgrid 
(working as DER cluster) with the main goal of improving the service 
provided by means of the distribution network.  

The proposed technology will support also the microgrid owner to 
monitor and control the available DER in order to properly evaluate 
and satisfy the local electric and thermal needs. 

Main features The main feature of the Flexibility Optimized Management Cockpit 
consists in the possibility to apply a business model allowing a useful 
collaboration between the DSO and the rural microgrid owner (local 
farmers cooperative). 

Indeed, the flexibility will be exploited by DSO taking into account the 
rural microgrid economic and technical constraints in order to not 
affect the business operation of these actors and not compromise 
their energy requirements. The DSO will be able to exploit the 
microgrid flexibility without ignoring the needs of microgrid owner in 
terms of business operation and energy requirements (electric and 
thermal needs). 

Regarding the architectural aspect, the Flexibility Optimized 
Management Cockpit is the result of the integration and extension of 
different modules such as: 

 the Energy Management System developed in the INGRID 

project, that will evolve in the Multi-carrier hub optimization 

engine to exploit the flexibility of the microgrid;  

 the Demand Response Manager developed in the GEYSER 

project, that will be extended to support the communication 

between DSO and flexibility providers. 

Services/functionaliti
es provided 

The main service that the Flexibility Optimized Management Cockpit 
offers to DSO consists in the possibility to exploit the microgrid 
flexibility in order to improve distribution grid operation by means of: 

 automated DR Programs that will be defined to allow DSO to 

access microgrid resources; 

 analysis and optimization of flexibility resources available in 

the microgrid. Microgrid resources like storage (battery pack) 

and biomass CHP will be especially considered. 
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Focusing on the implementation point of view, a complete set of 
services will be identified and implemented to allow the interaction 
between the different modules of the Flexibility Optimized 
Management Cockpit. 

Value proposition The proposed solution offers a tailored multi-objective approach that 
is able to address simultaneously several criteria, spanning from 
economic ones to environmental one, or technical, etc. 

The value proposition derived from the implementation of the 
Flexibility Optimized Management Cockpit in Terni Pilot can be 
summarized as follows: 

 enabling DSO to interact with the flexibility providers; 

 enabling the flexibility providers to monitor and control their 

electricity and thermal usage; 

 application of energy storage technologies to increase local 

generations and to support the smart grid in case of surplus 

of power or local congestion; 

 smartening the rural microgrid that will be connected with the 

DSO network in order to manage and exploit the energy 

flexibility given by each flexibility resource: 

 evaluating the possibility to exploit EV recharging points 

through the application of a simulation model. 

TRL The technology is the result of the integration of different ENG 
products with TRL 5. The goal is to reach TRL of 7 

Reliability (if relevant) The Optimized Management Cockpit will be developed in order to 
provide the necessary robustness and reliability to the pilot site. 
Moreover, the Optimized Management Cockpit is the result of 
modules that already provide this feature. For example, the reliability 
of the monitoring component implemented in the INGRID Energy 
Management System is granted by the 3 levels of redundancy: 

 data base populated by WinCC®; 

 mySQLserver populated by OPC; 

 csv file constantly written by a script. 

Modules composing the Optimized Management Cockpit  will be 
customized according to the specific requirements of the pilot site but 
without leaving out the reliability aspect. 

Replicability (if 
relevant) 

The Optimized Management Cockpit can be replicated on other 
pilots site: 

 it can be reused for the methodology, the optimisation criteria 

and the algorithm that should be tailored to the specific 

requirements of the specific pilot site; 

it can be reused for the communication between DSO and the 
microgrid owner. The communication is indeed based on the 
standardized communications interface OpenADR for sending and 
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receiving DR signals 

 

PROs This technology allows to improve the distribution grid reliability 
through the exploitation and optimization of microgrid resources’ 
flexibility. The grid reliability is improved and both SAIDI and SAIFI 
indices are reduced. 

Economic benefits in terms of money saving for both DSO and 
microgrid owner are expected: indeed, according to the specific DR 
program, the technology application in the pilot site will allow: 

- the reduction of the total amount of the energy bill;  

the grid empowerment/reinforcement deferral (T&D Upgrade 
Deferral); 

GHG emissions 
savings 

N/A 

Energy consumption 
savings 

N/A 

Implementation costs N/A 

Implementation time N/A 
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Pilot Use Case 3: San Severino Marche (IT) 

This pilot involves the following technologies: 

 ZHERO Technology (UNE) 

 MV Distribution Networks Management Tools (POLIMI) 

ZHERO Technology (UNE) 

Brief description ZHERO is an “all-in-one solution” developed by UNE, integrating 
inverter and storage for Renewable Energy Storage (RES) and 
smart energy management in the residential market sector. 

Targeted End User The system is designed and optimized for low size residential RES 
application, having characteristics to be both energy intensive and 
power intensive. The Buyer of UNE ZHERO wants to maximize the 
self-produced and self-consumed energy reducing his dependence 
from electricity provider. 

The target user is an advanced prosumer that wants to manage his 
energy and is ready to be a part of a microgrid to optimize the 
energy production and consumption in wide situation like a local 
area. 

Main features ZHERO will be the first system on the market that exploits SoNik 
batteries (supplied by FIAMM). Since all competitors use lead acid 
or Li-ion technology, this represents a step-change from the 
environmental point of view: SoNik battery has very low 
environmental impact compared to alternative solutions and it is 
recyclable at 100%. 

The first Zhero development had the 48V version of this battery 
and was used only in TL application; this is the first system that can 
drive this kind of battery in power application. 

Services/functionalities 
provided 

The system is able to store and manage energy filled in by 
photovoltaic generators in order to increase the self-consumption 
of energy and decrease energy costs and dependency from energy 
provider. 

Value proposition  Storage system based on “Sodium Nickel” (SoNik) 

batteries and system components all Environmental 

friendly, 100% recyclable; 

 There is not a big environmental impact in its extraction as 

for the lithium or pollution problems in the disposal as for 

lead acid battery 

 Long duration of the SoNik storage system up to 20 years 

with discharge of the batteries at 80% (90% in the next 

generation battery) compared with current lead batteries (6 

yrs, duration, 50% discharge) and lithium (10yrs, duration 

80% discharge or 20 yrs, duration, 50% discharge); 

 Easy to install, everything is included inside the system, it 

is not necessary to add other external components, just 

make some fast connection.  
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 Zhero includes also an advanced inverter that provides all 

the typical functionalities of this kind of device: DC-AC 

change, output frequency and voltage control, maximum 

power point tracking, separated generation devices and 

interface devices for island function. 

 System designed as ideal for coupling with household 

appliances and heating/cooling devices. 

 Zhero contains HW and SW to be programmed and 

interfaced with heating/cooling devices to manage and 

optimize the energy used for climatization. 

 System architecture optimized for safety and highest 

reliability. Zhero is especially suitable in residential 

environment, or generally, in environment where people are 

untrained to manage risk or dangers (for example aged 

people in case of fire are not able to solve the problem). 

 The Zhero component has been chosen to minimize all kind 

of danger, for example this kind of battery cannot explode, 

burn, or make gas emission.  

TRL From TRL 6 to TRL 8 

The technology is mature and ready for the market but there is still 
room for improvement.  

Furthermore, the extension of the technology towards a bigger 
market (i.e. residential sector), would generate additional 
investments to enhance the technology development. 

The goals are: 

 Reduce size and weight of entire system 

 Increase the power. 

 Increase the energy storage in smaller space.   

 Increase the lifetime. 

 Increase efficiency. 

Reliability (if relevant) Zhero was developed with a focus on Reliability because it can be 
used off grid so reliability is a main requirement. 

Everything was developed with modular philosophy: 

The photovoltaic generator is split in many strings so a problem 
excludes a small part of generator. 

We have many MPPT therefore a problem in a DC/DC converter 
excludes a part of generator. 

The battery is formed by many cells: in case of damage the BMS 
automatically excludes the damaged part only. 

It contains a diagnostic system that informs the owner with 
messages (e-mail, SMS, push, ecc). 

In case of problems described above a quick repair can be always 
supplied. 

In case of critical problems, the system will exclude itself and the 
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user will be supplied by energy provider or a genset switched on by 
the system.  

Replicability (if 
relevant) 

Not Relevant 

 

PROs All technical feature described above results in the following 
benefits for customers: 

 Introduce an interruptible power source: if power supply 

falls, the customer gets the energy from Zhero. 

 Up to 20 kWh of energy stored for night needs: in spring 

and summer an auto consumption close to 100% can be 

reached. 

 Money Saving: every kWh self-consumed means 25 c€ of 

money saving. 

High power source: the system can provide until 6 kW of load at 
the same time 

GHG emissions 
savings (emission di 
CO2)  

The use of system storage doesn’t change the amount of energy 
produced by the photovoltaic generator, but only the load profile. At 
first glance we could assume that the emission of CO2 is the same 
but in reality, since in the distributed production there are less 
losses than in traditional generation, the use of local energy 
generates less emission of CO2, difficult to calculate. 

Energy consumption 
savings  

with the introduction of Zhero in electrical system we change the 
energy source exploitation but we don’t change the characteristic 
of the load, therefore the amount of energy consumption does not 
change. 

Implementation costs   The pre-industrialization Zhero system is quite expensive €20.000, 
especially the cost of the battery is above 40% of total amount. 
After the industrialization, the price will be halved. 

Implementation time  Thanks to a detailed study and the all-in-one feature the system 
can be installed (by a specialist) in few hours (2-3 hours). PV 
generator installation time is not included. 

Others N/A 

 

MV Distribution Networks Management Tools (POLIMI) 

Brief description The MV Distribution Networks Management Tools support DSOs in 
operating their networks, especially in scenarios with great 
penetration of Dispersed Generation.  

Targeted End User The MV Distribution Networks Management Tools are targeted to 
DSOs. Thanks to optimization algorithms, systems operators can 
improve the operational efficiency of their networks, providing a 
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better service to final users. 

Main features The tools represent an extension of the DMS architecture 
(Distribution Management System) in place at the DSO control 
centre. They are based both on commercial, e.g. DigSilent Power 
Factory, and research, Matlab, packages. 

Services/functionalities 
provided 

The proposed tools aim:  

i) to perform a state estimation of the distribution network;  
ii) to manage the topology of the MV grid (by delivering suitable 

information to the DSO, in real-time and in advance) in order 
to improve the operational efficiency of the network (e.g., 
reducing energy losses, maximizing the grid’s hosting 
capacity, etc.);  

iii) to estimate, in real-time and in advance (24-72 h), the load 
withdrawal and the RES energy production on the DSO’s 
network, to provide data to the TSO useful to manage the 
national electric grid;  

iv) to collect ancillary services (imbalance compensation, 
congestions mitigation, etc.) on active and passive users, 
and storage systems 

Value proposition The tools MV Distribution Networks Management Tools allows the 
DSO: 

i) to improve the continuity of service provided to the final 
users; 

ii) to reduce the energy losses on the MV network (better 
energy efficiency and, consequently, CO2 emission 
reduction); 

iii) to increase the amount of Dispersed Generation that can be 
connected to the grid; 

iv) to reduce, in perspective, the investments on the MV 
network (better exploitation of the existing infrastructures). 

TRL Within the inteGRIDy project, the tools will be integrated in the 
DSO control centre (already provided with an advanced SCADA 
architecture) and tested in a real life scenario involving the whole 
distribution system of a small Italian city. The advanced logics will 
be refined through field experimental data (TRL7). 

Reliability (if relevant) The algorithms and logics have been designed to provide an 
adequate level of reliability. However, in the inteGRIDy project, the 
tools are used only to provide suggestions to the DSO: future 
development stages will allow the automatic implementation of 
control actions on the network. 

Replicability (if 
relevant) 

In perspective, each HV/MV substation could be equipped with the 
tools proposed (in Italy, about 2000). 

 

PROs i) better continuity of service to the final users; 
ii) better energy efficiency; 
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iii) greater hosting capacity for RES; 
iv) lower investments on the MV network. 

GHG emissions 
savings (emission di 
CO2)  

CO2 emissions are reduced thanks to the greater amount of 
Dispersed Generation that can be connected to distribution 
networks and to the better energy efficiency. 

Energy consumption 
savings  

N/A 

Implementation costs   In the case of already existing control centres, the implementation 
costs depend on the hardware/software architecture in place. For 
new control centres, the costs can be considered almost negligible 
(if a monitoring architecture distributed on the MV system is 
already in place). 

Implementation time  Same considerations as for implementation costs. 
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Pilot Use Case 4: Barcelona (ES) 

The technology that will be applied in this pilot site is reported below: 

Brief description The technology is the addition of several tools to be used by 
different end-users.  

 Aggregation of flexibility from end-users (prosumers) to be 

used by the Energy Service Company who will offer this 

flexibility to the market.  

 Optimization tool that will harvest the flexibility from the 

end-user (in that specific pilot will be the sport centre and 

other additional customers we may provide) and will 

explode thermal and electric synergies. 

 A tool that computes the needed grid balancing services 

and matches the flexibility provided by the aggregator and 

the required flexibility. 

Targeted End User The proposed technology should be designed to support the 
services to the prosumer, to the aggregator and to the DSO. 

Main features The tool for the aggregator will have the following main features:  

 Aggregators exploit flexibility and maximize the value of 

flexibility for its customers. Aggregators bundle small flex 

assets into a flexibility volume 

The tool for the prosumer and the provider of flexibility will have the 
main features:  

 Local optimization algorithms including operation of the 

storage, generation, HVAC, lighting 

 Quantification of the baselining to be sent to the aggregator 

The tool for the local market will have the following features: 

 Ancillary Services  quantification and offer matching 

Services/functionalities 
provided 

Local optimization 

Peak shaving 

Energy arbitrage 

Uninterruptible power supply 

Services to RES producers 

Generation optimization 

Services to Traders 

Day ahead portfolio optimization  

Intraday portfolio optimization 

Services to DSO 

Congestion management 

Grid capacity management 
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Controlled islanding 

Power quality support 

Services to TSO 

Primary/Secondary/Tertiary Control 

Capacity Market 

Congestion management 

Grid capacity management 

Controlled islanding 

Value proposition For the end-user: benefits from the lower overall costs of energy 
and actively participate into the energy market 

For the aggregator: algorithms that enables to design an optimal 
bid for the market 

For the DSO: algorithms that enable to perform congestion 
management and grid capacity management of the distribution 
network based on the available flexibility provided by the 
distributed resources, through the aggregator services. 

TSO: it enables to reduce Ancillary Services requirements 

TRL TRL 5-6 

Reliability (if relevant) N/A 

Replicability (if 
relevant) 

Replicable to any ESCO or DSO company. Critical requirements 
will be based on the future design of Spanish electric market 
regulation.  

The local optimization algorithms developed will be replicable at 
any other facility with similar loads and thermal/electric demands. 
Critical requirements to go further and deploy as well aggregator 
services will be based on the future design of Spanish electric 
market regulation. 
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Pilot Use Case 5: St Jean de Maurienne (FR) 

The main objective for the French pilot site is to promote the concept of explicit DR as the 
means towards active engagement of prosumers. The pilot activities focus on the 
introduction of novel technologies and business models for Human-Centric DR in Buildings 
(control of HVAC and lighting loads without compromising building occupants’ comfort and 
health) and VES (through the application of Power-to-Heat solutions).  

The technologies to be demonstrated in Pilot 5 include: 

1. Prosumer Profiling Models and Mechanisms toward the accurate extraction of end 
user profiles 

2. Demand Flexibility Analysis and Forecasting Module towards accurately estimating 
the potential amount of demand flexibility of the portfolio 

3. DR Optimization and Signal Dispatch Module to facilitate the implementation of 
Demand Response Strategies 

4. Dynamic Thermal Building Modelling tools for storage capabilities identification and 
flexibility definition 

5. Human Centric VES solution utilizing and shifting the operation of HVAC and water 
heating loads, 

6. A Visual Analytics tool acting as handy decisions’ support instrument for the business 
stakeholder ( INNED for the French pilot site) 

A more detailed presentation of the different technologies is presented in the following 
subsections. 

Prosumer Profiling Models and Mechanism 

Brief description The main objective for the FR pilot site is to promote the 
implementation of explicit DR strategies (semi or fully automated 
DR strategies) by fully preserving end users’ needs and 
preferences. Towards this direction, the main goal of this 
component is to ensure the extraction of accurate end users 
profiles. 

Thermal and visual comfort profiles will be defined associated with 
the operation of HVAC and lighting devices as these are the main 
controllable loads examined in the project.  

This will ultimately lead to occupancy aware and context aware 
automated building control framework proposed in the case of 
INNED pilot site.  

Targeted End User  Consumers/Prosumers 

 Indirectly: DSO acting also as the DR aggregator 

Main features Real time monitoring of environmental (temperature, humidity, 
luminance) and operational (HVAC, water heater, lighting devices) 
conditions 

 Extraction of thermal comfort profiles 

 Extraction of visual comfort profiles 

Services/functionalities 
provided 

The occupants will not have to explicitly define specific operational 
profiles, instead these will be defined by continuously monitoring 
user control actions and also reactions (corrective control actions) 
to specific automated control operations.  
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Basic operational profiles will be initially defined and then fine-
tuned and continuously calibrated by monitoring occupant control 
activities under specific environmental conditions or other demand 
response related triggers). 

Value proposition The main goal of the engine is to minimize or eventually eliminate 
required occupant Interaction and thus overall occupant 
disturbance during building operations under normal conditions or 
Demand Response events.  

This is actually the added value of the proposed framework, to 
promote a user oriented context driven demand response 
framework 

TRL 5 - Component and/or breadboard validation in relevant 
environment 

Reliability (if relevant) By ensuring a real-time availability of low level information required 
for this module, a high level of reliability should be expected. 

Replicability (if 
relevant) 

This is vertical use case about real time monitoring of contextual 
conditions in premises; thus not feasible to replicate in other pilot 
sites as this requires specific equipment. 

 

Demand Flexibility Analysis and Forecasting Module  

Brief description Following the extraction of accurate prosumers comfort profiles, the 
role of this component is to incorporate load models and their 
behaviour when subject to demand response events, towards 
establishing a holistic demand modelling approach that takes into 
account demand capabilities to participate in alternative demand 
response strategies.  

The loads to be modelled will have greater capacity to provide 
flexibility, namely HVAC and lighting devices, as the ones more 
appropriate and favourable with respect to DR capacity.  

Targeted End User  Consumers/Prosumers 

 DSO acting also as the DR aggregator 

Main features Incorporation of load characteristics with end users profiles 

Demand Flexibility extraction and forecasting 

Aggregation of Demand Flexibility towards participating in DR 
schemas. 

Services/functionalities 
provided 

The focus is on the incorporation  of the user behaviour  models 
(Prosumer Profiling Models and Mechanism), towards defining 
robust and dynamic demand profiles, which will lead to the delivery 
of Context-Aware Load Flexibility Profiles, reflecting real-time 
demand flexibility as a function of multiple parameters, such as 
time, device operational characteristics, environmental context/ 
conditions and individual/group occupant comfort preferences.  
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The main idea behind this modelling framework is the extraction of 
Demand Flexibility Profiles (real time analysis and short term 
demand flexibility forecasting) as a function of contextual 
conditions. 

Value proposition The main goal of the engine is to enable the accurate estimation of 
demand flexibility potential by taking into account real time building 
conditions, further ensuring the minimum of end users disturbance. 

TRL 5 - Component and/or breadboard validation in relevant 
environment 

Reliability (if relevant) By ensuring a real time availability of low level information required 
for this module, a high level of reliability should be expected. 

Replicability (if 
relevant) 

This is vertical use case about real time monitoring of load devices 
and contextual conditions in premises; thus not feasible to replicate 
in other pilot sites as this requires specific equipment. 

 

Dynamic Thermal Building Modelling Component  

Brief description When developing strategies to optimally manage the operation of 
device types (namely HVAC and Water Heater as the loads 
characterized by a high level of inertia) within buildings it is crucial 
to understand the dynamics of specific devices to building 
conditions.  

The goal of this component is to examine and further model the 
impact of devices operation (namely heating and cooling devices to 
heat generation and loss (heat flows within a building) towards 
extracting the accurate thermal model of the building that will allow 
us to correlate heat flows to the variations in temperature.  

Targeted End User  Consumers/Prosumers 

Indirectly: DSO acting also as the DR aggregator 

Main features Building thermal modelling by taking into account environmental 
conditions and device operational conditions 

Building thermal model simulation towards forecasting the impact 
of environmental conditions and DER operations in building 
thermal mass. 

Services/functionalities 
provided 

The role of this component is to take into account time series of 
indoor/outdoor environmental conditions associated with HVAC 
device operation towards modelling in a dynamic way the thermal 
parameters of the building. 

In addition, the role of this component is to act as the simulation 
engine that will facilitate the real time simulation of building thermal 
conditions, enabling that way the accurate forecasting of thermal 
losses/gains for the building. 
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Value proposition Using the thermal models in combination with other data sources 
(e.g. raw temperature data from the building and data from weather 
stations) we can infer the thermal properties of the buildings, with 
the upper goal of using these to understand better the dynamics 
and subsequently the demand flexibility potential of building loads. 

TRL 5 - Component and/or breadboard validation in relevant 
environment 

Reliability (if relevant) By ensuring a real time availability of low level information required 
for this module, a high level of reliability should be expected. 

Replicability (if 
relevant) 

This is vertical use case about real time monitoring of load devices 
and contextual conditions in premises; thus not feasible to replicate 
in other pilot sites as this requires specific equipment. 

 

Human-Centric VES analysis module 

Brief description The main objective of this module is to expand the functionality 
offered by the Demand Flexibility Analysis and Forecasting 
Module, towards incorporating in the modelling process the 
structural thermal inertia of controllable devices like HVAC and 
water heater. 

Targeted End User  Consumers/Prosumers 

 DSO acting also as the DR aggregator 

Main features HVAC DER operation associated with dynamic thermal model of 
the building 

Incorporation of the prosumers profiles in the modelling process  

Extraction of Demand Flexibility profiles for HVAC devices acting 
as VES of the building.  

Services/functionalities 
provided 

We presented above the overall demand & demand flexibility 
analysis framework taking into account the controllability of 
different device types in time.  

We are further extending this framework to address the structural 
inertia of the building and of HVAC and water heater devices 
further incorporated in the holistic context aware demand flexibility 
analysis framework towards incorporating storage aspects in the 
modelling approach 

Value proposition Unlike hard storage technologies, virtual storage does not require 
large capital costs. Instead, virtual storage proposes creating 
intelligent distributed energy efficiency as well as harnessing the 
latent potential in building structures and systems to dynamically 
modify building energy usage. This is one of the main innovations 
of the project, to incorporate in the decision making process the 
potential of the buildings to act as batteries. 
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TRL 5 - Component and/or breadboard validation in relevant 
environment 

Reliability (if relevant) By ensuring a real time availability of low level information required 
for this module, a high level of reliability should be expected. 

Replicability (if 
relevant) 

This is vertical use case about real time monitoring of load devices 
and contextual conditions in premises; thus not feasible to replicate 
in other pilot sites as this requires specific equipment. 

 

DR Optimization and Signal Dispatch Module  

Brief description The aforementioned components are focusing on the modelling of 
building, DER and prosumer aspects towards defining accurate 
multi parametric demand flexibility profiles. On top of the modelling 
layer, this component acts as the DSS system to support DR 
strategies optimization through the effective utilization of 
aggregated demand flexibility, by enabling the multi-criteria 
clustering of distributed resources (demand and virtual energy 
storage) based on their capacity, response capability and flexibility 
at different spatial-temporal granularity.  

In addition, the module will allow for the selection of the appropriate 
aggregated demand side setup to provide specific DR functions 
enabling the provision of services for stable and secure grid, while 
optimizing actors’ participation in the market. 

Targeted End User  Consumers/Prosumers 

DSO acting also as the DR aggregator 

Main features Real time DSS towards selecting the portfolio of prosumers to 
participate in DR strategies. 

DR Dispatch module towards triggering the selected DR strategies 
to the selected consumers/prosumers 

Prosumers compensation for participation in DR campaigns. 

Services/functionalities 
provided 

There are two core services offered by this module: 

 DR Strategies Optimization by taking into account the 

demand flexibility potential of the portfolio and the DR 

needs from external stakeholders  

Signal Dispatch Module. By having defined the optimal DR 
strategy, the role of this component is to trigger the associated 
signals and further accurately monitor the active enrolment of 
prosumers/ consumers in DR Campaigns.  

Value proposition The main innovation of the proposed framework is that we 
incorporate in the DSS process the accurate modelling of demand 
flexibility potential. Therefore, we ensure a high level of reliability at 
the DR strategies implemented  
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TRL 5 - Component and/or breadboard validation in relevant 
environment 

Reliability (if relevant) By ensuring a real time availability of low level information required 
for this module, a high level of reliability should be expected. 

Replicability (if 
relevant) 

This is vertical use case about real time monitoring of load devices 
and contextual conditions in premises; thus not feasible to replicate 
in other pilot sites as this requires specific equipment. 

 

Visual Analytics Component 

Brief description The goal of this visual analytics tool is to support the analysis of 
large volumes of demand and flexibility profile data, acting that way 
as the dashboard of Aggregators. The Visual Analytics component 
will provide visualization and interaction mechanisms to the 
Aggregators for multidimensional analysis, correlation and efficient 
management of prosumer profiles and prosumer flexibility. 
Towards this direction innovative visual analytics techniques will be 
designed for performing testing and also evaluating dynamic 
scenarios, based on location & temporal correlation of multiple 
parameters and representation models and in multiple visualization 
environments (Visual Analytics Techniques) towards flexibility 
analysis and forecasting in the short and long term. Commonalities 
and complementarities between loads will be identified towards 
dynamically extracting load clusters for different purposes. 

Targeted End User DSO acting  as the DR aggregator 

Main features Data analytics performed over streams of data from the different 
end point- special focus on demand flexibility data 

Enriched visualization techniques will be considered for presenting 
the outcomes of the analytics process in a visually appealing way 

Services/functionalities 
provided 

There are different layers of services defined: 

 The back end of the system that will enable 

clustering/classification of prosumers by taking into account 

the participation in DR strategies. Additional techniques 

(trends/outliers’ analysis) will be considered towards 

providing meaningful analytics for the business 

stakeholders 

A web based application will be developed, incorporating enriched 
visualization techniques. Different widgets will be exploited towards 
the provision of a tool with enriched functionality. 

Value proposition The main focus of the VA tool is on demand flexibility analytics 
providing that way a tool to DR aggregators. In addition, enriched 
visualization techniques will provide added value in the tool 

TRL 5 - Component and/or breadboard validation in relevant 
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environment 

Reliability (if relevant) Not relevant 

Replicability (if 
relevant) 

This is a data analytics tool that could be potentially evaluated at 
different pilot sites. Though we have to ensure that any possible 
integration will take into account the data model defined for Visual 
Analytics component. 

The idea is to provide an end to end framework for the implementation of explicit DR 
strategies in an automated way. We presented above the different software components that 
consist of the layers (modelling, simulation, DSS, visualization) of the framework to be 
examined in FR pilot site. A list of indicative indicators are defined for the evaluation of this 
end to end process 

PROs The solution is offering a good testbed for the end users discomfort 
delimitation and ensuring minimum embarrassment. Ultimately the 
end users comfort is seriously taken in to consideration when it 
comes to decision making on grid’s stability.  

The proposed technical solution is non-intrusive. The total process 
is developing in an automated manner, without the need for the 
final user, to continuously monitor his performance (as it happens in 
the case of implicit / price based, demand response schemas). 

The proposed business model, in the pilot that will take place at St 
Jean, allows for a real-time management of demand response, as 
opposed to an implicit demand – response scheme, where the 
interventions of the DSO have a proactive nature. 

GHG emissions 
savings 

Cannot be estimated 

Energy consumption 
savings 

Cannot be estimated 

Implementation costs Cost of hardware equipment ( sensors, actuators, metering 
devices) 

Cost of software components 

Profit from DR strategies triggered by the DR aggregator 

Implementation time Not clear what is this indicator 

Reliability level for DR 
strategies 
implementation 

> 85% 

End users comfort 
levels 

>90% 

Accurate load profiles > 90% 

Accurate demand 
flexibility profiles 

> 90% 
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Pilot Use Case 6: Nicosia (UCY) 

Technology that will be applied in this pilot site is based on the following tools 

 Monitor and supervision of micro-grid tool 

 Demand Response Tool 

 Smart management of stored energy 

Al this tools are described in the template below: 

Brief description  Monitor and supervision of micro-gird tool: a tool optimized 

in the exact needs of the university campus microgrid in 

order to ensure the continuous and reliable monitor of the 

microgrid. This till will collect real time data for the 

evaluation of the microgrid operation, forecasting for 

demand and RES generation, etc. 

 Demand Response Tool: this tool will be employed at each 

individual building within the university campus and at 

prosumer premises. The tool will evaluate the real time cost 

of energy based input parameters and forecasted 

consumption and RES generation based on historical data. 

 Smart management of stored energy: this tool is 

responsible for the optimal management of the stored 

energy at the distributed and central energy storage 

systems. 

Targeted End User DSO, University microgrid 

Main features  measure several specific parameters, such as voltage 

magnitude, frequency, state-of-charge (for the storage), 

energy consumption and generation, etc. 

 perform a power system analysis by processing the 

measuring data 

 provide control opportunities for the final users 

 collect forecasting data in order to increase the reliability 

 alert for any malfunctions or system failures 

Services/functionalities 
provided 

 Control the energy demand from the end users (including 

the several buildings within the university campus) 

 Provide flexibility both within the microgrid and prosumers 

 Collect measuring data  

Smart energy management of the stored energy 

Value proposition  Increase the controllability of the energy production, 

consumption and storage 

 Provide flexibility solutiobs which can be traded in the 

energy market 

 Become more grid-friendly 

 increase the RES penetration levels within the university 
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TRL  Monitor and supervision of microgrid tool: from TRL 6 to 

TRL 8 

 Demand Response Tool: from TRL 5 to TRL 7 

 Smart management of stored energy: from TRL 5 to TRL 7 

Reliability (if relevant) N/A 

Replicability (if 
relevant) 

The solutions can be fully replicable to other pilot sites with PV and 
battery energy storage systems 

 

PROs  Significant solar capacity of Cyprus 

 Parallel research ongoing research projects that will enrich 

with available real data 

 Convert the UCY campus to a “live laboratory” for 

conducting research projects for the promotion of smart 

grid technologies and microgrid operation 

 The UCY campus can provide the required flexibility, since 

it has large PV production, significant energy consumption 

and energy storage 

 Since the Cyprus is an island, the utility grid can be 

regarded as weak, and hence, the large RES penetration 

impact is more significant. Therefore, the issues created by 

the RES installations are more severe, making it an ideal 

grid for scientific research.  

GHG emissions 
savings 

 Potential for new RES installation through the 

implementation of advanced control strategies 

Energy consumption 
savings 

 Increase self-consumption and decrease the energy 

consumption from the grid 

 Better utilization of the BEMS by controlling centrally the 

parameters, such as temperature, humidity, ventilation, etc. 

 In case of thermal storage (e.g. ice storage), the demanded 

electrical consumption for cooling/heating will be reduced 

 Reduce power losses at the distribution power lines by 

increasing the self-consumption of the prosumers 

Implementation costs N/A 

Implementation time N/A 

Others N/A 
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Pilot Use Case 7: Lisboa (PT) 

In this pilot the VPS Energy Management System will be adopted. 

VPS Energy Management System 

Brief description VPS developed a dynamic energy consumption management 
system to allow adequate control of buildings resources, and thus 
achieve energy optimization. By doing so, VPS technology 
addresses the problem of inefficient and unsustainable energy 
consumption, which is due to a lack of sufficient means to control, 
monitor, estimate and adapt energy usage of systems. 

In this sense, the sustainable Energy Management System 
(EMS) to be implemented in the Lisbon pilot will optimise energy 
building consumption (EV charging and flexible loads within 
buildings) to better match micro-generation (PV panels), through 
the exploration of new business models that promote the 
integrated consumer-producer paradigm. 

Targeted End User VPS technology provides significant benefits to different actors: 

Energy prosumers: the growth of distributed electricity generation 
in homes and SMEs through renewable energy sources has a 
large impact on the existent electrical grid. The use of VPS 
technology provides prosumers with knowledge on their energy 
usage and renewable energy production patterns, allowing them to 
shift excessive energy consumption to moments when embedded 
electricity generation is higher. In this way, electricity from 
distributed generation is consumed in loco instead of being sold to 
the electrical grid at low prices, thus stabilizing it. In this way, 
prosumers will benefit from expected lower electricity costs at 
home, expected lower charging costs for EVs and a more stable 
grid.  

Utilities: increasing competition and better informed consumers 
with increasing willingness to switch to lower tariffs is driving a 
much more fluid customer base for utilities, which in turns drives up 
the cost of customer acquisition and retention. By implementing 
VPS technology across their customer base, utilities can: 

 Reduce customers´ energy bills through real-time 

management of their energy consumption 

 Drive trust and loyalty through a two-way communication 

with consumers, which increases ‘touch points’ among 

them 

 Drive additional revenue for themselves by including 

demand signals in Demand Response Programs 

Network Operators: a long-term management of the impact of 
intermittent renewable generation on the network is critical for 
network operators. By utilizing VPS technology, network operators 
have access to large-scale demand management that can: 

 Manage existing and future network constraints, which will 

be derived from increased electricity demand and 
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infrastructure investments imposed by the ever-increasing 

connection of EVs to the grid 

 Optimise the use of renewables and the impact on network 

frequency  

 Provide granular data to assist in the design and 

management of future networks  

 Ultimately replace additional central generation with 

connected networks that can locally balance demand and 

supply 

Main features VPS’s architecture solution can be synthetized in five main 
modules: 

1) Sensors and Actuators: Smart meters, sensors and actuators 
from VPS and other vendors.  

2) Communication Module (CM): This module is responsible for 
retrieving data from the field with several communication 
protocols. After acquisition stores the raw data from sensors, 
such as temperature and meter readings. Communications can 
be done by meters or by a central point that collects the data. 
This module implements several standards and protocols 
besides our proprietary protocols, the Communication Module 
can thus be used to retrieve data from a variety of different data 
assuring the openness of the solution. 

3) IoT scalable connected network that connects a wide range of 
sensors and actuators, utilising several communication 
protocols and allowing seamless third party integration through 
API and web services. This approach allows quick prototyping 
and interoperability capabilities between web applications and 
other systems in the physical world. This integration potential is 
enabled by the existing web infrastructure. 

4) Data Processing Module (DPM): DPM is responsible for 
receiving data from CM or Web Service. This module will 
process and aggregate data, making operations such as unit 
conversion, format adaptation, tariff calculation, and distributing 
hourly and daily values. DPM as a data treatment layer offers, 
through another API – Web Service, a unified interface for 
other applications (UI, advanced analysis, forecasts). 

5) User Interfaces: Kiplo, Kisense and Cloogy are the software 
solutions used to cover the presentation tier of VPS’s solution. 
They contain a set of visual modules, which provide users the 
capability to access several features, which includes historic 
data visualization; consumptions normalization and 
benchmarking; alarm definition and visualization; remote real-
time monitoring and control; among others. Kisense solution for 
buildings has also the following modules deployed: 

a. Data explorer: electricity consumption pattern analysis; 
distributed electricity production/ consumption analysis; 
energy storage usage from batteries and electrical 
vehicles analysis; analysis on main consumption 
sources (e.g. HVAC, lighting and equipment) 

b. Automated remote control settings: remote control of 
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equipment and circuits for load management 
c. Baseline setting and saving goals tracking  
d. Simulation of costs with several tariffs schemes 

(including real-time tariff) 
e. Delivery of periodic reports 
f. Alarms and events that alert anomalous occurrences, 

excessive consumption or out of defined timetable, 
consumption exceeding defined objectives and/or 
signals the key moments of energy consumption in 
buildings 

g. Big Data Advanced forecasting smart engine: prediction 
of distributed energy generation from renewable energy 
sources as a function of weather forecasting, and 
energy consumption per site/building/utility 

h. Demand Response programs setting 

In terms of VPS´s EV charging monitoring system, a set of 
equipment sends electricity consumption data directly to a central 
server at every 15 minutes through the existing network 
infrastructure. The central system, in turn, has the ability to receive, 
consolidate and centrally store the information collected from 
various locations, as well as the ability to provide access to data 
via web browser, using for this purpose a web server.  

As for the architecture of the energy generation system, it includes 
measuring devices, device controllers, an integrated local server 
and a remote server. A series of different communications between 
these components are defined and scheduled a priori, in order to 
measure, store and send different sorts of data managed by the PV 
plant’s system. 

Services/functionalities 
provided 

The current system architecture of VPS’s platform for the pilot in 
Lisbon provides the following services/functionalities: 

Demand Response: 

 Consumption reduction, through the elimination of wasted 

energy consumption by means of incorporation of energy 

efficient assets and elimination of ‘wasted’ energy; 

 Consumption optimization in public buildings, through real-

time management of energy consumption and distributed 

electricity generation. Managing non-essential consumption 

away from peak times and optimising embedded generation 

associated with storage minimizes energy costs during 

peak hours; 

 Consumption flexibility monetization: end-users can earn 

revenue by allowing their consumption profile to be used in 

automated demand-response actions, managed by VPS´s 

dynamic platform, to help balancing the grid; 

 Adjustment of energy use according to different price tariffs 

during the day (peak and off peak periods); 

 Adjustment of energy consumption according to local 

renewable energy production; 

 Operation of the electrical grid by reducing or shifting 
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electricity usage during peak periods in response to time-

based rates; 

 Balancing supply and demand in coordination with energy 

production & consumption forecasting. 

Energy Storage Technologies: 

 Use of EV batteries during the night to store energy, during 

off-peak periods; 

 Foster the use of ice tanks to store cold, during the off-peak 

hours and use it, during the day. 

Smart Integration of grid users from transport: 

 Integrate EV fleet Management with BEMS; 

 Integrate renewable energy production with EV fleet 

management. 

In conclusion, VPS technology offers the needed tools for modern 
utilities to gain competitive advantage in the current energy 
transition, as it enables the deployment of innovative business 
models and the creation of Energy Communities (local or virtual) 
that allows its community members to work together to be more 
sustainable, through local energy production sharing, load 
management tools and distributed storage capacity, which are 
actions that benefit from improved energy buying decisions and full 
use of renewables. 

Value proposition The value proposition derived from the implementation of this pilot 
can be felt in different forefronts: 

 Enabling consumer behaviours/ greater customer choice: 

ever-more end-users want control over their electricity 

usage, as well as when and what type of power they buy, or 

the ability to self-generate and sell onsite power back to the 

grid. In this sense, VPS technology emphasize the 

important role of end-users’ loads, generation, and storage 

in the management of an increasingly unpredictable power 

system. “As the energy systems get substantially more 

distributed and complex, the use of distributed customer 

owned energy resources needs to be scaled up 

significantly” (GridWise, 2015); 

 “Smartening” the role of utilities, in order so they can take 

full advantage of the current energy transition, by assisting 

their customers to reduce energy costs and help them to 

take full advantage of their renewable electricity production, 

which in turn stabilizes and balances the grid. Nowadays, 

there are only a handful of inefficient solutions to address 

such challenges, such as reverse flow power dams (PSH) 

that are expensive to build and maintain; 

 “Smartening” grid operation through real-time, market-

based demand-response programmes based on analyses 

provided by control and automation systems and monitoring 
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tools; 

 Integration of a local community of electric vehicle (EV) 

users and local smart meter (SM) owners through means of 

a local urban online community. The use of smart meters 

balances local grids by using demand-response 

mechanisms, thus lowering electricity costs for consumers. 

The combination of this technology in a community allows 

the integration of mobility with electricity, to balance the 

grid, to reduce electricity costs, and to enable a feeling of 

local belonging. 

TRL The main objective of the implementation of the Lisbon pilot is to 
achieve a sufficiently mature solution for smart grids from a 
technological point of view, in order to meet current and future 
market requirements in this segment. Based on the results of a 
previous project developed by VPS, an existing solution (TRL 7) 
will be analysed and adapted to the implementation scenarios of 
the current project, taking into account multiple factors - such as 
usability, level of difficulty of installation/maintenance, replication 
and commercialization in different markets. This will be done to 
address the challenges imposed by the demonstration scenarios of 
the current project, with the purpose to achieve a technological 
level of results (TRL 8). 

Reliability (if relevant) N/A 

Replicability (if 
relevant) 

N/A 

 

PROs Societal:  

 Individuals feel more integrated in local community through 

an online community  

 Increases social cohesion in urban areas through collective 

involvement of multiple stakeholders  

 Reduces recurring electricity costs of individuals, which 

increases purchasing power of urban citizens  

 Empowering citizens to influence the timeline of their 

energy demand based on their needs. This is a step 

towards (individual or local) self sufficiency 

Economical:  

 Reduces grid infrastructure investments due to 

comprehensive economic analysis of different business 

cases and planned reduction of grid load by 10%; 

 Enhances profitability of grid infrastructure investments due 

to synergies with EV diffusion; 

 Utilizes available resources which enables balancing of the 

grid; 
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 Additional revenues as of M-DSM and E-DSM strategies 

may lead to lower EV cost or electricity bills at household 

level, planned reduction of electricity costs by 10%; 

 Enlarging the share of locally produced, renewable energy 

being used locally. 

Environmental: 

 Makes driving EVs more attractive, and thus reduces 

pollution in urban areas through enhanced EV usage;  

 Potentially reduces CO2 emissions because optimized 

electricity demand reduces the overall production from 

potential carbon-intensive energy sources; 

 Enables better utilization of renewable energies. 

GHG emissions 
savings 

N/A 

Energy consumption 
savings 

N/A 

Implementation costs N/A 

Implementation time N/A 

Others N/A 
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Pilot Use Case 8: Xanti (GR) 

In this pilot the Integrated Decision Support & Supervisory EMS Platform will be adopted. 

Integrated Decision Support & Supervisory EMS 

Brief description The SUNLIGHT pilot demonstrates the operation of an islanded 
microgrid network that fulfils local load demand with RES sources 
and energy storage using advanced control technology.  

The Integrated Decision Support & Supervisory EMS tools 
developed by the CERTH/CPERI-PSDI will target the Integrated 
Optimum Operation, Advanced Control, Energy Monitoring & 
Energy Management Strategies for autonomous energy networks. 
These tools will be applied in the renewable power generation 
stations of the isolated smart-grids where also traction-type battery 
charging station will be developed. Also these tools will be bases 
on Supervisory Model Predictive Control technologies for Energy 
Systems.   

The Integrated Decision Support & Supervisory EMS tools are 
designed to assist the end-users to gain the most out of their 
available resources. The resulting automation and control systems 
are monitored with data and network security considerations. The 
main functions of the Integrated Decision Support & Supervisory 
EMS tools are the collection and processing of real-time data, the 
implementation of automated algorithms and the implementation of 
Power/Energy/Resources Management Strategies. The 
parameters of each application can be updated locally or remotely 
and different levels of access is applied depending of the user 
specifications using intuitive HMIs custom adjusted to each 
application and role of the connected user.  

Targeted End User The islanded smart-grid system is designed and optimized for low 
size load with RES sources, having characteristics to provide load 
fulfilment using in an optimum manner the available stored energy. 
The end user need is to take advantage of the self-produced 
energy and maximize its autonomy reducing his dependence from 
fossil fuel backup provider (use of a diesel generator as a last 
source of energy). The targeted user is an advanced prosumer that 
requires a flexible energy management strategy to be applied 
automatically to the involved subsystems that are part of a micro 
grid to optimize the energy production and consumption in the local 
islanded grid area. 

Main features  Monitor and control the energy production and consumption 

 Collect and store data for forecasting tools 

 Perform online actions applying optimization-based 

decision making tools 

 Use of hydrogen generation and EV charging as energy 

storage  

Services/functionalities 
provided 

 infrastructure for long term archiving of individual 

measurements 
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 smart control of energy storage and distribution 

 a platform that monitors the operations of distributed energy 

networks 

 Real time monitor of energy generation and consumption in 

each level of the grid 

 Optimization tool for battery charging and discharging  

 Energy storage on EVs and hydrogen generation units 

Value proposition The deployed tools provide online information about the status of 
the sources and the power demand and also provide integrated 
solutions for online optimum decision making for the distribution of 
energy for isolated smart grids with an option of charging batteries 
for EVs. 

 Increase the controllability of the energy production, 

consumption and storage 

 Optimize the energy distribution in the grid 

 Provide tools for optimized management of the network 

TRL  Integrated Decision Support & Supervisory EMS platform 

from TRL 6 to TRL 7 

Reliability (if relevant) By ensuring a multitude of alternative energy options (battery, 
hydrogen or diesel generator) a high level of reliability is provided. 

Replicability (if 
relevant) 

The solutions can be fully replicable to other pilot cases where 
autonomy is requested with PV, WG and battery energy storage 
systems or to cases where advanced control can enhance the 
existing operation/response of the involved subsystems 

 

PROs  Autonomous operation relying on RES and energy storage 

that serves varying load profiles in areas where the 

transportation of fuel is difficult 

 Smart Energy management for formulating a Virtual Central 

Storage from aggregated distributed storage systems. 

  Extend the existing model of the network to incorporate 

energy DR matching and DR shifting when appropriate 

relying on the results from the multi-objective optimization 

strategies. 

 Offer grid balancing solutions through the ability to provide 

flexibility in DSR and, in the case of the EV charging unit, 

returning power to the grid at peak network demand. 

GHG emissions 
savings 

The usage of RES combined with the stored energy at batteries 
will minimize the use of a diesel generator which is installed to 
operate in case of emergence or critical energy deficiency. 

Energy consumption 
savings 

Energy consumption savings will be derived by the optimum 
operation of the subsystems and the maximum utilization of 
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available RES. 

Implementation costs To be defined per case and existing infrastructure available  

Implementation time To be defined per case and existing infrastructure available 
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Pilot Use Case 9: Ploiesti (RO) 

Intelligent Energy Demand & Supply matching feat Innovative Simulation & Command 
– Control for Energy Grids 

Brief description 

The purpose of Ploiesti pilot is to ensure a Demand Response 
smart grid, where building energy management and control 
systems (EMCSs) can function based on critical peak pricing (CPP) 
or other DR programs that could be implemented.  

Pilot case #9 consists of three ten-storey buildings with residential 
apartments in Ploiesti, the Prahova County seat, in Romania. The 
Pilot presumes both normal customer appliances (LED lighting, air 
conditioning systems, washing machines, etc.), as well as large 
scale appliances like elevators. 

The buildings are already equipped with smart meters, however 
there is no real usage of the data and there is no command and 
control platform. 

The meters for residential users are mounted in metering and 
distribution cubicles located in the common areas on 1, 3, 5, 7 and 
9 floors. On the ground level, in the metering and distribution 
cubicle, are mounted the meters for the common utilities, elevator 
and for the commercial areas. The meters can provide the load 
profiles. 

For the DR functionality it’s necessary to be mounted in series with 
the existent meters some smart meters to automate the DR 
process/algorithms. By implementing the Pilot, we intend to monitor 
and control how operate DR programmes in order to decrease the 
peak of power of consumption for 8 customers equipped with smart 
meters with DR functionality. 

Targeted End User / 
Technologies 
adopted 

The Ploiesti Pilot intends to implement the EIIS (Energy Integrated 
Information System), a solution to automate the process of DR 
based on smart meters infrastructure. 

The targeted End Users are the DSO and the consumers 
included/monitored in the project. 

EIIS (Energy Integrated Information System) – to be developed 
from the scratch includes: 

 Energy Management and Control System (EMCS) that will 

function based on critical peak pricing (CPP) or other 

demand response (DR) programs 

 Energy Command and Decision system (ECCDIS) 

 Automated Demand response based on consumer profiles 

including Demand Response Automation Server (DRAS) 

Public web portal with basic area consumption and project results 
facilitating the end consumer participation. 

Main features  To automate the process of demand response (response 
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side management: real active grid shedding during peak 
times to avoid large scale power outages, or burnouts, lower 
bills, load shifting) 

 To communicate the demand to participating users and 
verify compliance with demand response programs 

 Implementing intelligent domain specific algorithms and 
domain specific business models 

Automating and monitoring the demand response process based 
on consumer profiles 

Services/functionaliti
es provided 

 To implement the EIIS (Energy Integrated Information 
System), a solution to automate the process of DR based on 
smart meters infrastructure 

 To optimize the process workflow from the data collection 
and metering to data processing based on DR methods and 
algorithms in order to improve the management of the 
energy consumption 

 To evaluate and test the validity of the taken DR business 
model 

To analyse and validate the integration of the proposed technical 
solution for the Ploiesti Pilot in the inteGRIDy framework (data 
model, data communication – formats and protocols). 

Value proposition 

 Engagement of the customers in energy management 
driven by information and/or price signals which leads to 
electricity usage reduction or load shifting 

 Opportunity to lower bills 

 Reduction of peak purchase, downwards pressure on 
energy prices on spot markets 

 Offsetting the need for increasing the distribution capacity 

 Improve the load predictability of the consumption. 

TRL The Ploiesti Pilot is a solution developed from the scratch – TRL 5. 

Reliability (if 
relevant) 

N/A 

Replicability (if 
relevant) 

N/A 

 

PROs  Capabilities of implementing domain specific smart 
algorithms and domain specific business models 

 Knowledge base and know-how for the energy domain (DR 
approach) 

 Parallel research projects that will enrich the available real 
data that will enhance the development of the targeted 
platform 

 Have a single point of energy management for the 
residential buildings 

 Reduce the total cost of energy for consumers and DSO  
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 Real time energy consumption management  

 Small dispersion of consumers creates an advantage for 
data analysis. 

GHG emissions 
savings 

 Reduce CO2 emission by managing peak levelling. 

Energy consumption 
savings 

 Reduce power losses at the distribution power lines by 
increasing the self-consumption of the consumers. 
 

Implementation 
costs 

To be evaluated during next stage 

Implementation time To be evaluated during next stage 

Others To be evaluated during next stage 
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Pilot Use Case 10: Thessaloniki (GR) 

Technologies that will be applied in this pilot site are described in the template below: 

Brief description The main goal of this work is to develop efficient, practical and 
reliable optimization DR mechanisms for residential and 
commercial customers. The proposed techniques are utilized for 
minimizing their electricity payment or maximizing their welfare in 
order to achieve a generally uniform electricity load profile with 
reduced peak power.  

Furthermore, the incorporation of battery energy storage systems 
(BESS’s) in both residential and commercial premises without 
integrated distributed generation (DG) units will be assessed with 
respect to technical and economic objectives.  

This project focuses on the assessment of participant financial and 
reliability benefits, since the maximization of both monetary savings 
and self-consumption for the end-users is the most crucial 
objective.  

The main purpose of this study is to aid the end-users identify the 
total benefits of utilizing DR methods so as to achieve high rate of 
acceptance in the long-term. 

Targeted End User The demonstration will take place in residential and commercial 
buildings in the metropolitan area of Thessaloniki, in northern 
Greece. The developed mechanisms will be utilized by:  

 residential customers that regard the end-consumers of 

various properties (e.g. blocks of buildings, detached 

houses) that are located in different types of feeders such 

as rural, urban, suburban.  

 commercial/industrial customers that correspond to the 

end-consumers of commercial and industrial facilities such 

as sports facilities, shopping malls, hospitals, universities.   

Main features The core technologies for the implementation of the proposed DR 
methods are as follows: 

1. Smart-metering or advanced metering infrastructure (AMI) 
with the following features: 

 Automatic processing, transfer, management and utilisation 

of metering data,  

 Automatic management of meters, 

 2-way data communication with meters, 

 Provision of meaningful and timely consumption data to the 

relevant actors and their systems, including the energy 

consumer, 

2. Multiple, wireless, environmental sensors (of temperature, 
lighting and occupancy) will be used to optimize both comfort and 
energy consumption in the investigated properties. These sensors 
will be networked, operating as “Internet of Things” (IoT) devices. 
Their main operation is to measure and send their data to a central 
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controller that receives price signals from the utility and optimizes 
both comfort and operation cost. The used sensors are presented 
below: 

 Automated lighting control systems (schedule or sensor-

based) to actuate electric lights according to occupancy or 

ambient light levels.  

 Programmable thermostats to allow remote control, 

energy usage histories and schedules combined to 

advanced control concepts such as optimized model-

predictive control and agent-based or learning-based 

controls.  

 Complementary occupancy sensors (e.g. CO2 or exact 

reading sensors that define the exact number of occupants 

in a place, optimizing heating, ventilation and air-

conditioning (HVAC) controls and adjusting demand-

controlled ventilation (DCV).Temperature sensors that are 

based on occupancy readings to determine HVAC to indoor 

spaces. They also read room temperatures and make 

automatic adjustments based on settings such as time of 

day and preferred climate.  

The end-users aim at gaining the highest energy efficiency and 

with the minimum investment costs, therefore, the selection of the 

technologies required for the use cases of this pilot is of major 

significance.  

3.Battery Energy Storage Systems (BESS’s): The BESS’s used 
for the evaluated premises will consist of conventional batteries 
such as lead-acid, nickel-metal hybrid (NiMH) and lithium-ion (Li-
ion). The selection of the most appropriate type will be carried out 
with respect to their main features. Albeit Li-ion batteries have 
higher power and energy costs than the lead-acid and NiMH ones, 
they have higher efficiency and durability. In terms of versatility, Li-
ion technology is highly scalable and adjustable to practically any 
voltage, power and energy requirement, with power to energy 
ratios ranging from very high power (i.e. 10 kW/kWh) to very high 
energy. Finally, their capacity will be determined at next stage with 
regard to the local energy demands. 

Services/functionalities 
provided 

Based on the aforementioned core technologies, the entire system 
utilizes various DR mechanisms with both technical and financial 
benefits for the end-users and the network. The main 
services/functionalities provided by each technology are 
highlighted below:  

1. Smart-metering or advanced metering infrastructure (AMI) 
enables and fosters greater consumption awareness. As a result, 
stronger and more direct involvement of customers in their energy 
usage and management is allowed according to price and load 
signals. Demand response and online access to consumption and 
cost data will enable the end-users to obtain active role in the 
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management of their consumption savings. Hence, AMI promotes 
the active participation of all actors to the energy market, through 
DR programmes. Other services such as bill simplification and 
supplier change will also improve the energy supply service quality.  

Smart metering infrastructure allows for plenty of different tariff 
models and multiple tariff zones or even dynamic tariffs without any 
additional investment in hardware. End-users can further benefit 
from new tariff schemes if they do not need to manually adapt to 
price signals. Furthermore, the support for advanced tarification 
and prepayment enable utilities to manage the grid in close contact 
with their customers, by using pricing signal to reduce peak loads.  

Remote disablement and enablement of power supply gives an 
additional tool to enhance system reliability in critical load 
situations. Of particular concern to all participants (e.g. network 
operator, supplier and end-users) is the potential for the smart-
metering infrastructure to be the gateway by which the energy 
supply (either the entire supply or individual appliances) can 
remotely be controlled. It is also an aspect of the prepayment 
options noted above. 

Data collected through smart metering systems, that include 
consumption profiles, outage data, distribution network status can 
be further used for smart grid strategic planning, asset 
management and improvement, through data analysis and 
forecasting. Enhanced monitoring and observability of network 
components down to low voltage levels is potentially achieved 
through the smart metering infrastructure.  

Home automation services will be provided by various means (e.g. 
appliances and service providers), supporting energy savings and 
increased energy efficiency, as well as enhancing customer 
welfare with increased comfort. Interface to home automation 
system is considered beneficial, since visualization of energy 
consumption, as well as other functionalities enable better control 
over energy use. Additional functionalities such as alarms home 
diagnostics and production monitoring (in case of existing 
prosumers) enable easier home maintenance.  

Smart metering can also enable the active participation of 
consumers on the ancillary and system services market, if the 
ability to shift load created by smart metering is bundled by a 
service provider for a large group of consumers and then offered 
on the market.  

2. Wireless, environmental sensors connected to the smart 
metering infrastructure and different home automation systems will 
provide a huge potential to implement viable DR programs. The 
main services of those devices concern monitoring and 
management of energy efficiency in the examined properties. 
Consequently, they enable the end-users to reduce waste and 
operational cost. 

3.  Battery Energy Storage Systems (BESS’s) can provide 
various fundamental electricity services for two stakeholder groups 
when deployed at the customers’ premises (behind the meter):  
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(A) Customers 

BESS’s installed at residential and commercial buildings can 
increase self-consumed electricity, energy efficiency, demand 
flexibility and improve the economic status of consumers. In 
summary, BESS’s provides the following services to the end-users: 

1. Time shifting: Considering the time-varying electricity 
prices (day-night regime), consumers use the BESS to 
reduce their electricity cost by flattening their electricity load 
profile (peak shaving). In case of integrated RES, optimal 
self-consumption can be achieved through the stored 
generation.  

2. Time-of-Use (ToU) bill management: By minimizing 
electricity purchases during peak electricity-demand hours 
when ToU rates are highest and shifting these purchase to 
periods of lower rates, end-users can use BESS’s to reduce 
their bill. 

3. Backup Power: In the event of network failure, BESS can 
provide backup power for both the residential and 
commercial customers.  

(B) Utilities (Distribution system operators (DSO’s)) 

BESS offers a wide range of primary and ancillary services and 
functions for grid operators. These include (non-exhaustive): 

1. Peak shaving in low voltage grid: This function was 
aforementioned for the customer level, however, peak 
shaving in low voltage (LV) electricity grids can lead to 
deferment of investment into upgrading their network 
capacity.  

2. Load levelling in LV grid: BESS use can avoid a fatal 
overload in power of grid devices, by shifting load from 
peak to base load periods in order to reduce the maximum 
currents flowing from the high voltage grid through 
constrained grid assets. 

3. Voltage regulation: BESS can help to maintain the voltage 
profile within a defined range, with the aim to guarantee 
standard of supply.  

4. Resource Adequacy: Instead of investing in new natural 
gas combustion turbines to meet generation requirements 
during peak electricity-consumption hours, grid operators 
and utilities can pay for other assets, including BESS, to 
incrementally defer or reduce the need for new generation 
capacity and minimize the risk of overinvestment in that 
area. 

RES Integration of renewable into the grid: BESS can provide 
control power to limit fluctuations of feed-in electric power into the 
low voltage grid. It can also shave off renewable peak generation 
in times of high production and low consumption, minimising grid 
congestion and/or RES curtailment. Hence, the market introduction 
of renewable is eased, accelerating the decarbonisation of the 
electricity grid.  
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Value proposition The value proposition derived from the implementations of this pilot 
can be summarized as follows:  

1. The deployment of innovative DR mechanisms will enable the 
end-users to actively participate in the management of both 
their energy consumption and cost savings. 

2. Through smart metering infrastructure and advanced tariff 
models, customers can play a key role in the management of 
the energy market.   

3. By using BESS’s, end-users receive additional revenues from 
the DSO’s, when flattening their load profiles, as well as 
optimal self-consumption. In other words, they achieve peak 
shaving in the LV distribution networks, leading to the 
deferment of network reinforcement measures. 

4. Demand response provides additional demand flexibility to the 
end-users, while BESS increase reliability by providing back-up 
power in cases of grid failure.  

5. BESS’s can be utilized as balancing assets for the network 
enhancing both short and long-term grid flexibility, as well as 
accelerating the RES integration in distribution grids. 

TRL The main goal from the implementation of the developed DR 
methods is to assess DR shifting, peak shaving of demand, the 
improvement on demand flexibility, self-consumption, as well as 
the financial and reliability benefits for the customers.  

The long-term goal of this pilot is to achieve higher end-user 
acceptance of a DR program by limiting price volatility that reflects 
the uncertainty of prices over a period of time. As a result, the 
participants are expected to undertake an active role in the 
liberalized energy market, as well as in the ancillary and system 
services market. 

As for the DR mechanisms, numerous approaches have been 
reported in the literature, however, their applications are mostly 
carried out in test lab grids. In this pilot, both price-based and 
incentive-based concepts are utilized in order to determine the 
most optimum scheme for achieving the maximum benefit from 
demand response. Besides that, the hybrid solution based on the 
optimal use of both DR types is evaluated. The utilized DR 
techniques have been modelled and tested in representative 
systems, thus, the current TRL lies between 4 and 6. The goal of 
this pilot is to demonstrate the operation of the selected DR 
mechanisms in the Greek distribution grids at pre-commercial 
stage (TRL 7).  

Concerning the forecasting techniques, the selection of the most 
appropriate tools will be utilized for the one day ahead prediction of 
both the demand profiles and the electricity price. Within INERTIA 
project, CERTH has already developed a DR flexibility forecasting 
and optimization tool that can predict the energy flexibility of a 
building, and coordinate the operation of building assets in the 
most efficient manner. The current TRL of this tool is 5, while in the 
frame of inteGRIDy TRL 7 can be reached.   

Multi-objective DR optimization strategies will be applied taking into 
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account both technical and economic objectives (minimum peak 
shaving, maximum financial savings and maximum self-
consumption). When using BESS’s, the objective of minimum 
battery ageing will also be incorporated in the optimization-based 
management method. An integrated optimization-based decision 
making (ODM) tool for smart micro-grids has been developed by 
CERTH with current TRL equal to 6. The ODM tool can be adapted 
into the proposed strategies with the aim to reach TRL 7. 

Since the types of loads in some residential buildings, as well as in 
the investigated areas of the commercial building (PAOK Sports 
Arena) are provided, model predictive control (MPC) techniques 
will be applied to predict the output of the system dynamics at 
future time instants. A dynamic MPC toolset has currently been 
deployed by CERTH in a centralized manner to a small-scale fuel 
cell system (TRL 6). Within the scope of inteGRIDy, the toolset can 
be extended to incorporate the models of both the loads and the 
BESS, achieving TRL 7. 

Regarding the storage modules, the management of a virtual 
energy storage and the optimal battery cycling are the main 
objectives to be fulfilled. In the frame of SustainDiesel project, a 
battery management system (BMS) has been developed by PSDI 
for traction type battery stacks that manage the battery cycling 
procedures with protection circuit of the battery cells (TRL 5). 
Within the scope of inteGRIDy, this BMS tool can be modified in 
order to include the objective of minimum battery ageing. The main 
target of this pilot is to test the performance of the deployed system 
at small-scale systems and then to expand its application at larger 
(pre-commercial) scale (TRL 7).  

Reliability (if relevant) In this pilot, the proposed DR programs will be implemented in 
residential and commercial premises of Thessaloniki, with the main 
target to test the reliability of DR under various conditions.   

According to Federal Energy Regulatory Commission (FERC), 
demand response is defined as: 

“Changes in electric usage by demand-side resources from their 
normal consumption patterns in response to changes in the price of 
electricity over time, or to incentive payments designed to induce 
lower electricity use at times of high wholesale market prices or 
when system reliability is jeopardized”.  

Due to the population rises, electricity demand continues to 
increase in Thessaloniki. Hence, power utilities are faced with the 
grid capacity limitation, as well as increasing environmental 
concerns and constraints. DR programs are one of the cost-
effective and efficient solutions to alleviate these issues and 
limitations by providing numerous services that can enhance the 
efficiency and reliability of distribution grids. These services span 
the resource adequacy needs, daily energy services, as well as 
balancing and ancillary services that include reserves to support 
contingencies, load-following and regulation. In this pilot, the 
provision of the aforesaid services in the distribution grids, where 
the premises are connected to, will be examined to assess the 
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enhancement of the reliability and efficiency.  

Replicability (if 
relevant) 

The next step of the pilot solutions is to shift from addressing 
consumers as individuals to considering them as groups with 
common consumption patterns and goals. This will enable the 
large-application of the developed DR mechanisms, achieving in 
turn higher acceptance rates. 

Through large-scale pilot programs, the full-scale deployment of 
dynamic pricing rates will address any uncertainties, such as the 
responsiveness of customers, cost of implementation and revenue 
impacts.  

The developed DR methods can be replicated and upscaled on all 
kind of areas (e.g. urban, sub-urban, rural) as well as in different 
types of commercial buildings. Besides that, the size of the 
selected city area is indicative, therefore, the developed methods 
can be implemented by all end-users of large-scale feeders.  

Finally, the use cases for the buildings equipped with BESS’s can 
also be reproduced for properties with integrated RES of different 
technologies, such as PV systems and wind turbines. 

 

From the above discussion, it is evident that the application of DR strategies at distribution 

level is expected to have considerable impact on both the end-users’ and utilities’ behaviour. 

The large-scale installation of smart-metering infrastructure combined with the gradual 

integration of BESS units into the residential and commercial buildings will enable the 

participants to undertake active role in the management of their energy consumption and 

cost savings. Moreover, they will actively take part in the management of a more liberalized 

energy market, providing ancillary and system services. Finally, the RES penetration in 

distribution networks is expected to be facilitated through the DR utilization, accelerating the 

decarbonisation of the electricity grid.  

PROs The main benefits that the developed DR methods include: 

 Participant financial benefits, which may consist of either 

short-term direct bill savings resulting from incentive 

payments or a decreased electricity bill, or other offers such 

as provision of innovative services or products (e.g. smart 

home automation equipment) provided at reduced prices or 

free-of-charge. 

 Market wide financial benefits, which are divided into 

short-term operational benefits and long-term investment 

benefits. DR can lead to operational benefits in the short run 

due to a reduced start-up cost of expensive peaking 

generation units. More efficient, enabled by building better 

linkages between retail rates and marginal supply costs, 

translates to short-term bill savings to consumers from 

avoided energy and capacity costs. In areas with organized 

electricity spot markets, DR also reduces wholesale market 

prices for all energy traded in the applicable market. In the 
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long run, utilities avoid capacity, transmission and 

distribution investment costs, since the system can be tuned 

to a lower peak demand due to sustained DR. In addition, 

stability of the distribution and transmission networks is 

improved resulting in lower maintenance costs and better 

network planning. Both short and long-term benefits result in 

a lower electricity price for both participating and non-

participating end-users due to more efficient power system 

operation. 

Other benefits that are not easily quantifiable or traceable, but can 
have a crucial impact on electricity market operation are as follows: 

 Reliability benefits refer to reductions in the likelihood and 

consequences of forced outages that impose financial costs 

and inconvenience on customers.   

 More robust retail markets, where default-service real-

time pricing can stimulate innovation by retail suppliers and 

DR can provide value-added opportunities for marketers. 

 Market performance benefits that are provided by DR, 

since its prospect is the sufficient deterrent to prevent 

generators from attempting market manipulation.  

Finally, the main environmental benefits from the application of 
DR mechanisms are highlighted: 

 Energy efficiency: Demand response can lead to drop of 

overall electricity consumption, as well as to rise of overall 

system efficiency. 

 Reduced reliance on fossil fuels: DR can reduce the 

overall carbon intensity of the electric grid by reducing the 

need for “peaking” power plants. Moreover, DR can avoid 

the construction of new fossil fuel plants, when being 

considered as other resources in planning future electricity 

supply. 

 RES integration: The utilization of active DR will facilitate 

the expected RES integration into the distribution grids in 

the long-term. 

GHG emissions 
savings 

As aforementioned, DR will provide environmental benefits by 
reducing the GHG emissions of generation plants during peak 
periods. However, policymakers should exercise caution in 
attributing environmental gains to demand response, because they 
are dependent on the emissions profiles and marginal operating 
costs of the generation plants in specific regions. Emission 
reductions during peak periods need to be balanced against 
possible increases in emissions during off-peak hours as well as 
from increased use of onsite generation. 

Energy consumption 
savings 

In this pilot, energy consumption savings will come from the 
operation of multi-objective DR mechanisms considering the 
objective of maximum self-consumption. In particular, the buildings 
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equipped with BESS’s are expected to have the maximum energy 
consumption savings.   

Implementation costs To be defined per case and existing infrastructure available 

Implementation time To be defined per case and existing infrastructure available 

Others N/A 
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ANNEX 3 – inteGRIDy Technology prioritization results 

Here details on “degree of interest” and on “degree of replicability” histograms for each 
inteGRIDy technology are reported. For technical details please refer to Chapter 5. 
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M7 System 
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Flexibility Optimized Management Cockpit 

Degree of Interest Degree of Replicability 

  

 

 

ZHERO Technology 

Degree of Interest Degree of Replicability 
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MV Distribution Networks Management Tools 

Degree of Interest Degree of Replicability 

  

 

 

Barcelona pilot site Technology 

Degree of Interest Degree of Replicability 
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Prosumer Profiling Models and Mechanism 

Degree of Interest Degree of Replicability 

  

 

 

Demand Flexibility Analysis and Forecasting Module 

Degree of Interest Degree of Replicability 
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Dynamic Thermal Building Modelling Component 

Degree of Interest Degree of Replicability 

  

 

 

Human-Centric VES analysis module 

Degree of Interest Degree of Replicability 
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DR Optimization and Signal Dispatch Module 

Degree of Interest Degree of Replicability 

  

 

 

Visual Analytics Component 

Degree of Interest Degree of Replicability 
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Nicosia Pilot site Technology 

Degree of Interest Degree of Replicability 

  

 

 

VPS Energy Management System 

Degree of Interest Degree of Replicability 
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Integrated Decision Support & Supervisory EMS tools 

Degree of Interest Degree of Replicability 

 

 

 

 

Thessaloniki pilot site Technology 

Degree of Interest Degree of Replicability 
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