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Executive Summary 

InteGRIDy project is focused on the realisation and demonstration of a solution that helps to 
evaluate effective approaches to exploit Renewable Energy Sources (RES) under a variety 
of environmental, market and societal conditions.  

This report presents detailed plans for integration at the Small & Large Scale Pilot Sites 
focus on type of users involved (e.g., residential, business, etc.), on the generators involved 
(e.g. type of RES) and on the electric grid infrastructures (e.g., Medium Voltage - MV or Low 
Voltage - LV).  

Pilot site activities have been planned while the milestones of pilot site activities have been 
included in the detailed plan for pilot planning.  

Moreover, where problems related to pilot site implementation have been detected, partners 
have been coordinated in order to identify possible solution, in particular cross-cooperation 
have been promoted in order to identify effective approaches to manage criticalities.  

In particular, for each Pilot, a Physical View is reported in order to provide at a first sight a 
clear understanding of the Pilot structure; a Data Exchange View is proposed in order to 
detail the links between equipment and tools/SWs; a Deployment View chart is proposed in 
order to clarify what are the links between the different equipment/tools, to summarize the 
status of the Pilots deployment and the activities scheduled for the future. 

A Gantt diagram is then detailed pointing out the links between equipment/tools to be 
deployed and Use Cases to be investigated in each Pilot. 

The overall Pilot Deployment picture could be summarized as listed in the following. 

• Isle of Wight (UK): the pilot will test a suite of different technologies that are capable, 
through load shifting, of reducing the impact on the Distribution Network of renewable 
energy deployment.  In combination and at scale, they should be able to overcome 
the grid connection constraint for new renewable generation but better matching, in 
time, demand and generation. The integration is being provided through creating a 
model which will be used by a Community Energy Manager to calculate the 
contribution of each technology to the flexibility market and drive the deployment of 
renewable technologies.  
Finding installation sites for all the technologies on the Island has been difficult. This 
is still being explored but, if necessary, results from remote sites can be used. This 
pilot reports the deployment of individual technologies and the plans for an over 
arching Community Energy Company. 

• Terni (IT): The pilot demonstration will be set up in a farm whose energy provision is 
based on a microgrid which includes intermittent non-programmable renewables, 
programmable renewables, a battery energy storage system and variable loads. The 
microgrid is connected to the DSO distribution network through a secondary 
substation, where a proper smart decentralized system will be deployed and tested.   
The Pilot Deployment Plan is detailed in the report, in particular the full deployment is 
forecasted for completion in November 2019. In the Pilot no critical problems are 
expected, just the Telecommunication channel (to the rural microgrid) reliability will 
have to be properly addressed. 

• San Severino Marche (IT): The Pilot is related to the distribution grid of San 
Severino Marche which is managed by the local distribution system operator. The 
Pilot is based on an advanced monitoring of the Medium Voltage distribution. 
Weather forecast techniques and time series analysis will be performed in order to 
optimize the topology of the grid, for such a goal, tele-controlled circuit breakers are 
going to be deployed over the MV grid. Finally, energy storage equipment is deployed 
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in domestic user premises in order to provide both behind the meter and front of the 
meter services. Moreover, one storage system will be deployed in an electric 
substation and managed by the DSO in order to support the distribution grid.   
The Pilot Deployment Plan is detailed in the report; in particular the full deployment is 
forecasted for December 2019. In the Pilot no critical problems are expected, just the 
Telecommunication channel reliability will have to be properly addressed. 

• Barcelona (ES): The Barcelona pilot project was designed for a sport center with a 
swimming pool. The project aims to optimize the control several energy equipment: 
Heat pump (240 kW), Dehumidifier, Boiler, HVAC, Solar PV, Battery storage system.  
The withdrawal of the Barcelona pilot coordinator Naturgy from the inteGRIDy project, 
has led to the relocation of the pilot site to a new sport centre. A sport center 
candidate to host the pilot site has already been identified. This presents similar 
operational characteristics to the former sport centre and thus, it is suitable to host 
the pilot, consequently no changes are expected to the Use Cases defined based on 
the former sport centre.  
There is currently an amendment proposal to address the changes in the Barcelona 
pilot, and pilot related works are expected to be resumed in November 2019. For this 
reason, the information provided in this report refers to the former sport centre, and 
consequently, needs to be confirmed and further detailed once the change in sport 
centre is accepted. In addition, given that it is still uncertain when pilot related works 
will be resumed, a conservative approach has been taken defining a Deployment 
Plan extended up to July 2020. 

• St-Jean (FR): The St. Jean demonstration of the personalized Demand Response 
and visual analytics system to be activated in 10 private houses and apartments, and 
in one commercial building owned by the regional DSO SOREA. It involves the 
extraction of building thermal models and profiles of comfort and demand flexibility 
potential in order to implement personalized DR campaigns. Looking into the pilot 
installations in more detail, the raw data collected at the pilot premises include 
information regarding energy consumption, indoor environmental conditions, 
occupancy, and operational status of the installed HVAC, DHW and lighting 
equipment.  
The Pilot Deployment Plan is detailed in the report, in particular the full deployment is 
forecasted for December 2019. In the Pilot no critical problems are expected, just the 
Telecommunication channel reliability will have to be properly addressed. 

• Nicosia (CY): The University of Cyprus is in the transformation phase to become a 
“living lab”. Currently, a large PV plant (400 kW) is already installed both on rooftops 
and in terrain. Furthermore, a large PV park (10 MWp) and a battery storage bank 
(7.5 MWh) are going to be installed (estimated installation date early-2020) within the 
university campus, enabling the microgrid operation. Moreover, in the Pilot dispersed 
prosumers within the Cyprus island, provided with a photovoltaic installation will be 
involved in the Demand Response experimental campaign. The Pilot offers the 
possibility to test efficient and effective way of operating an energy community such 
as the university campus and dispersed prosumers controlled and managed by the 
local DSO and in the future by an Aggregator capable of generating flexibilities in the 
service of the integrated grid.    
The important functionality of the Smart Management of stored energy tool which will 
be situated in the EMS of the PV park will be controlled in normal operation by the 
Monitoring and Supervision of microgrid tool. The Demand Response Tool for the 
University is situated in the UCY Energy Management Server. In the event that the 
Smart Management of Stored Energy Tool will not be made physically available 
during the duration of the inteGRIDy project since it is outside the control of the 
project (i.e. it is developed, and founded, outside the InteGRIDy project), UCY will 
make sure that the planned functionalities will be fully simulated and reported within 
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the deliverables of the inteGRIDy project. This motivate a Deployment Plan extended 
up to December 2020. 

• Lisbon (PT): InteGRIDy Lisbon Pilot is deployed in Campo Grande 25, a municipal 
administrative building, with one of the highest energy consumptions in the city. In 
addition, it comprises a fleet of around 100 electric vehicles (EV) and 45 chargers in 
its subterranean park. To face this challenge, the pilot implements a building energy 
management system (BEMS), integrating demand response measures as load 
shifting to reach lower tariffs. Moreover, it includes a small PV system that will enable 
to reduce the grid load and takes advantage of the EV batteries to store energy 
during the night, in off-peak hours. The Lisbon Pilot, through the integration of these 
monitorization and production systems, aims to reduce the electricity consumption, 
and consequently, the energy bill.  
In addition, the PV data will be used to demonstrate conceptually an energy 
community in anticipation of legislation (expected in 2020) that will enable energy 
sharing between close consumers and producers thus enabling the supply demanded 
by the building and supporting future grid services. 

• Xanthi (GR): Xanthi demonstration will be set up in Sunlight premises at New Olvio 
Xanthi. At Sunlight, it already exists an islanded smart microgrid network that 
operates and fulfils local load demand. The network consists of three nodes, where a 
smaller microgrid exists at each of them, that are connected together through a 
common DC bus. Each microgrid consists on equipment exploiting various RES, a 
local load, a battery and a diesel generator. The nodes are powered by PV and Wind 
Generators (WG). One of the nodes has hydrogen generation infrastructure from PV 
and a Fuel Cell (FC) that consumes the hydrogen upon demand based on the status 
of the other subsystems. The goals of the pilot are related to the usage and 
management of renewable energy in an optimized manner and usage of hybrid 
energy storage technologies.  
The Pilot Deployment is quite advanced, most of the equipment/tools are already in 
place and the full activation is expected for December 2019; problems could arise 
due to the need to link each other several equipment (i.e. setting communication 
protocol could be not straightforward, in any case no delays are expected). 

• Ploiesti (RO): Ploiesti Pilot is based on electric energy consumption control for 
residential users; it aims at ensuring a Demand Response system where building 
energy management and control systems can operate based on critical peak pricing 
or other DR programs. Dedicated smart meters installed on site (smart metering 
infrastructure) provide data about consumption (using specific communication lines 
and software) which are used together with historical data to implement and validate 
DR algorithms.  
The Pilot Deployment Plan is detailed in the report, in particular the full deployment is 
forecasted for December 2019. In the Pilot no critical problems are expected, just the 
Telecommunication channel reliability will have to be properly addressed. 

• Thessaloniki (GR): In the Thessaloniki Pilot 100 houses from WVT partner's portfolio 
have been selected for Demand Response schemes, providing a useful 
demonstration of incentivized DR programs for the Greek electricity market; five 
additional residential buildings have also been selected, where a Battery Energy 
Storage System (BESS) will be deployed to provide flexibility services to the 
Aggregator/Utility provider. 
The Pilot Deployment Plan is detailed in the report, in particular the full deployment is 
forecasted for December 2019. In the Pilot no critical problems are expected, 
focusing on the energy storage equipment, it is required a dedicated space and a 
safety distance from people within the facility/household, this check has already been 
performed in all involved households and the commercial facility. Moreover, special 
precautions are to be in place, i.e. a fire extinguisher, in order to comply with fire 
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safety and personnel regulations. Finally, the Telecommunication channel reliability 
will have to be properly addressed. 
 

For each Pilot progresses beyond the state of the art are described in a dedicated section. 

Finally, any deviations with respect to the DoA in Pilot equipment and functionalities, or in 
infrastructure locally available, are described and motivated in Annex I. 

Actually, some Pilots (Isle of Wight, Barcelona, Nicosia, Lisbon and Thessaloniki) got to 
manage some Major Deviations, the motivations, the consequences and the proposed 
corrective actions are detailed in Annex II, Annex III, Annex IV, Annex V and Annex VI. 
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1. Introduction 

1.1 Scope and objectives of the deliverable 

This deliverable is devoted to set the detailed plan for integration at the Small & Large Scale 
Pilot Sites focus on type of users involved (e.g., residential, business, etc.), on the 
generators involved (e.g. type of RES) and on the electric grid infrastructures (e.g., MV or 
LV).  

Pilot site activities have been planned while the milestones of pilot site activities have been 
included in the detailed plan for pilot planning.  

Moreover, where problems related to pilot site implementation have been detected, partners 
have been coordinated in order to identify possible solution, in particular cross-cooperation 
have been promoted in order to identify effective approaches to manage criticalities.  

1.2 Structure of the deliverable 

The deliverable is detailed in a general introduction, and then one chapter is reported for 
each single Pilot of the inteGRIDy project. 

Such chapters are split in two sections.  

The first section points out the Pilot objectives and the aspects that have to be addressed. 
Then, starting from such a Pilot’s description, the report focuses on the Pilot Deployment 
Plan alongside with the deployment activities that have been classified in: 

• inteGRIDy tools deployment – these are all the tools included in the inteGRIDy 
Frameworks of Tools (FoT), as detailed in WP4 and validated in T5.1. 

• Hardware (HW) equipment deployment – these are all the equipment that have to be 
deployed in order to activate the Pilot. 

• Other Software (SW) -Tools – these are all the tools (software) that are necessary in 
order to activate the Pilot but that are not included in the inteGRIDy FoT. 

For each Pilot a Physical View is reported in order to provide at a first sight a clear 
understanding of the Pilot structure. Then a Data Exchange View is proposed in order to 
detail the links between equipment and tools/SWs. 

Finally, a scheme named Deployment View is proposed in order to clarify what are the links 
between the different equipment/tools and to summarize the status of the Pilot deployment; 
in particular, in the Deployment Schemes different colours have been adopted in order to 
identify: 

• Deployment activities already performed (represented adopting green boxes). 

• On-going deployment activities (represented adopting yellow boxes). 

• Deployment activities already planned but still not activated (represented adopting 
pink boxes). 

A Gantt diagram is then detailed pointing out the links between equipment/tools to be 
deployed and Use Cases to be investigated in each Pilot. 

Finally, a proper description of the progress beyond the state of the art is reported for each 
Pilot. 

The second section is devoted to describing each single equipment and tool to be 
deployed. A short technical description is provided alongside with the description of the 
deployment activities. For each item is also reported a description of the problems that could 
arise during the deployment activities and the precaution/procedure partners are adopting in 
order to manage such criticalities. 
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Finally, the Physical View chart and the Deployment View Chart are adopted in order to 
clearly focus on the equipment/tool under discussion. 

In the last chapter of the report, a cross comparison between the Pilot’s Deployment Plan is 
reported. 

1.3 Annexes 

In Annex I the current status of all the Pilots is reported, motivating any changes occurred, in 
particular four sub-chapters have been arranged: 

• Equipment deployment. Taking as reference the “Envisioned infrastructure 
extensions” list of equipment declared in the Part B of the DoA, this section describes 
the current status of the equipment deployment. The current status refers to the 
second periodic report deadline (end of June 2019). In case of deviation a proper 
description and motivation is reported. 

• Existing infrastructure availability. Taking as reference the “Demonstration Pilot 
Site infrastructure available” declared in the Part B of the DoA, here pilot sites 
declare, if any, main deviations in infrastructure already available in the pilot site. In 
case of deviation a proper description and motivation is reported.  

• Tools, Methods, Mechanisms and Technologies development and integration in 
the pilot’s site. Taking as reference the “Tools/Methods/ Mechanisms/Technologies” 
section declared in the Part B of the DoA, and the “Relevant Products/ Technology 
(TRL Current: X -> Target: X) Justifications / Means of TRL Verification” table at p. 25 
of the DoA, this section describes the current status of tools integration and 
deployment, motivating possible deviations. 

• Changes in the Pilot. Description of the actual status of the Pilot. This includes the 
detailed analysis of changes, the reasons behind those modifications and the impact 
on the original objectives. Identification of functionalities that are still feasible to be 
demonstrated after the changes is also presented.  

For Pilots asking for major changes, dedicated Annexes have been arranged: 

• Annex II. Isle of Wight 

• Annex III. Barcelona 

• Annex IV. Nicosia 

• Annex V. Lisbon 

• Annex VI. Thessalloniki 

1.4 Relation to Other Tasks and Deliverables 

The proposed layout/approach is developed taking into account (as much as possible) 
data/schemes/procedures adopted and reported in WP1 (D1.3 [INT17] D1.5, D1.6 [INT18]), in 
WP4 (D4.1 [ING19]) and in workshops carried out in London, Thessaloniki and Lisbon 
General Meetings.  

In particular, the Use Case descriptions have been updated taking into account changes 
occurred in the Pilot sites. 

Moreover, a close cooperation has been adopted within WP5 in order to link at best the 
Validation of the inteGRIDy Cross-functional Modular Platform tools and the Pilot 
Deployment. 
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2. Analytical framework  

The pilots deployed within inteGRIDy project were approached in a similar maner to check 
the status and identify potential issues. A survey to collect relevant information about the 
progress of on site deployment was drafted and submitted to pilot leaders.  

The information gathered from with the above mentioned survey aims at:  

• Creating a detailed plan for the integration at the Small- and Large-Scale Pilot Sites.  

• Set the milestones of pilot site activities. 

• Identify the hardware and software components to be deployed/already in place. 

• Identify issues and criticalities that could affect the overall progress of the pilot and/or 
project. 

The proposed survey is multi-dimensional and collects information on three different layers: 
equipment (hardware, software), visual representation (physical, data exchange, 
functionality) alongside with a time schedule.   

Both hardware and software equipment were approached. A similar classification was 
adopted to identify and classify and describe the equipment.  

• Equipment: EQP (everything that could be classified as a physical component). 

• Software/Configuration/TLC links: SWC (everything that is correlated to the SW: 
configuration, TLC links, etc.). 

• Numbering: EQP.3.1 is for the first equipment, EQP.3.2 for the second and so on. 

Also, within the equipment section criticalities are approached and a Plan B is drafted in case 
of some unavailability.  

Formats and structures were defined to collect visual representations of pilots. As part of this 
report the following views have been addressed:  

• Physical view looking at centers were the equipment are distributed.  

• Data exchange view identifying the actors and the type of data.  

• Functionality view accompanied by the updated use cases. 

All the activities related to on-site deployment are included in a Gantt chart. The timeline 
proposed by each partner is checked against the WP5 timeline and deviations are 
considered. Pilot leaders assisted by the technology providers were requested to fill the 
survey.  
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3.  Pilot Deployment 

In this section all 10 pilots deployed within inteGRIDy project are approached in a similar 
manner by means of survey. Pilot leaders assisted by the technology providers have filled 
the survey and provided meaningful information considering the status of the inteGRIDy pilot. 
Both technical and administrative issues have been approached to create the dashboard of 
the inteGRIDy pilot site deployment status.   

3.1 Isle of Wight Pilot 

3.1.1 Pilot objectives and aspects to be addressed  

The Isle of Wight Pilot will explore the role of a Community Energy Manager (CEM) in 
optimising renewable energy generation and use in the locality. Because of the current grid 
constraint for new generation, load shifting potential needs to be developed to reduce current 
curtailment and to create network capacity for new generation. In simple terms, the overall 
load and generation profiles need to be brought into closer alignment so that the thermal limit 
on the interconnectors, which can be breached when the Island is in export mode, is never 
reached. This can be achieved through multiple sources of DR, deployed at scale in suitable 
environments, and under the control of the CEM. This concept is explored further through 
business modelling (T3.4). 

The technologies being tested in the pilot, which will comply to the inteGRIDy framework, are 
promising examples of DR. Collectively they offer thermal and electrical storage capabilities 
and provide flexibility in the domestic, industrial / commercial and transport sectors. The Pilot 
will also utilise a tool which quantifies the potential of hydrogen as a storage vector to reduce 
curtailment. Collectively, these will comprise the smart grid architecture. 

Integration in the pilot is being achieved through the simulation of the deployment of multiple 
units of each technology across the Island. Multiple scenarios will be tested based on the 
current capacity for deployment and expectations for deployment opportunities over the 
coming years. The modelling will be done in the Integrated Test Environment developed by 
UNEW which provides an accurate representation of the Island’s electrical network. Inputs 
will comprise (a) various demand (take up of EVs and electric heating) and generation 
(building-integrated and standalone) scenarios and (b) detailed schedules of load and 
flexibility potential provided by each of the technologies as a result of their inteGRIDy tests. 
The key output is a detailed understanding of the network’s potential to absorb 170MW of 
renewable generation (85MW more than at present) without traditional reinforcement. This 
will allow IWC to achieve its ambition of being self-sufficient in renewable energy generation 
and future-proof the electricity network. 

Pilot partners have not been able to install the number of systems originally intended, but 
each of the systems described in the DoA will be tested and will provide data that can be 
used for analysis. This will be sufficient for the Pilot to describe a smart grid architecture for 
the Island and to move closer to the concept of a Community Energy Manager that would 
provide many of the functions of a DSO and increase the speed of decarbonisation. 
Deviations are described in Annex I and, for the IoW Pilot, a detailed motivation is reported in 
Annex II. 

Objectives and aspects to be addressed by the Pilot are detailed in the following tables. 

Table 1. Demand Response Pillar 

Aspects to be addressed  Current Pilot Status 

Develop a detailed Power Systems Model 
for the Island, allowing the evaluation of 
various demand (take up of EVs and electric 

UNEW has developed and tested the IoW 
power systems model. The model will be 
updated with future demand and generation 
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heating) and generation (building-integrated 
and standalone) scenarios and identifying 
the constraint factors at ‘full’ generation 
capacity of 170MW. 

scenarios being provided by the DNO by 
February 2020. Pilot partners will then 
develop DR scenarios and these will be 
evaluated by November 2020. The 
evaluation will include current energy flows, 
constraints on generation and load, 
modelling future scenarios for RES 
generation and electrification of heating and 
transport, identification of future bottlenecks 
and capacity requirements. 

Analysis of the management scheme for 
energy demand in order to design 
effectively a "virtual" power plant based on 
the overall energy balance at the network. 

This analysis follows up the previous task 
and will consider different demand 
management schemes. Integration in the 
pilot is being achieved through the 
simulation of the deployment of multiple 
units of each technology across the Island. 
Multiple scenarios will be tested based on 
the current capacity for deployment and 
expectations for deployment opportunities 
over the coming years. The modelling will 
be done in the power systems model 
developed by UNEW which provides an 
accurate representation of the Island’s 
electrical network. Inputs will comprise (a) 
various demand (take up of EVs and 
electric heating) and generation (building-
integrated and standalone) scenarios and 
(b) detailed schedules of load and flexibility 
potential provided by each of the 
technologies as a result of their inteGRIDy 
tests. The analysis will be completed in 
November 2020. 

It will include tools provided by SIE which 
were not included in the original pilot 
description, namely, Virtual Power Plant for 
Advanced Building Management System 
and Energy Portfolio for Advanced Building 
Management System Contro. These DR 
tools are installed at The Heights Leisure 
Centre to enable evaluation of smart-grid 
topology models, alternative configuration of 
storage options, grid impact from EV 
charging and fault tolerance/detection. 

Table 2. Smartening the Distribution Grid Pillar 

Aspects to be addressed  Current Pilot Status 

Produce an optimal smart grid architecture 
for the Island at full DG capacity and 
compare the costs and effects of this, 
including return on investment, with 
traditional reinforcement through a new 

This task will follow the analysis of network 
constraint factors and will be done using 
cost data provided by the DNO and 
estimated costs of the smart grid 
technologies. It will be completed in 
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interconnector.  September 2020. The task will explore the 
potential of optimal integration of alternative 
storage technologies e.g. hydrogen, and the 
effect on the energy management strategies 
at distribution level. This will be achieved 
through the deployment of two simulation 
tools which are being developed by 
CERTH, namely, Model Predictive Control 
Platform for Process & Energy Systems and 
Integrated Optimization-based Decision-
Making Tool for smart micro-grids. A draft 
version of both tools is already implemented 
and delivered to Newcastle University for 
testing alongside with the Integrated Test 
Environment (ITE). An improved version of 
both tools is under development and is 
going to be delivered along with a report. 
The report will include instructions for use of 
the tools and results of simulated scenarios. 

Develop a commercial model for IWC to 
provide grid balancing services through the 
aggregation of load (DSR) and generation. 
This will require a detailed review of 
emerging regulation, field trials and learning 
from other partners and the development of 
a commercial model. 

ATK left the consortium (second 
amendment) before this task had 
commenced. However, in order to assist 
developers of new generation understand 
the risks of curtailment, a ‘Constraints Tool’ 
will be produced utilising the outputs from 
the Power System Model. It will calculate 
the estimated curtailment levels that the 
project is likely to experience based on 
network conditions and the location of the 
generation. This task will be completed in 
November 2020. 

In addition, UCP, taking over from ATK 
activities in WP3, are also developing a 
dedicated business model for the IoW pilot 
to be released as part of D3.4, due to 
December 2019. 

Table 3. Energy Storage Technologies Pillar 

Aspects to be addressed  Current Pilot Status 

Heat storage options at residential level. 10 
systems serving 30 properties with 
development and optimisation of Control 
Hub and DSM Hub to allow monitoring, 
control and aggregation of properties to 
provide grid balancing services by M7 

System monitoring from 50 houses has 
been discontinued due to the systems failing 
to deliver the required performance. A 
revised system has been developed and will 
be installed in one property in October 2019 
with an initial focus on data monitoring. A 
prototype Arduino hardware-based data 
monitoring and control system will also be 
deployed at the property, linked to cloud-
based storage system. 

The control strategy is being reworked with 
the new heat pump and thermal store 
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configuration. The new control protocol is 
complete, and the software is being coded. 
The deployment plan is as follows: 

1. System installation October 2019 
2. Complete the new system testing by 

end March 2020.   
3. Install new data monitoring system in 

8 properties  
4. Develop new control strategy (to 

allow DSM/Control Hub) to be 
complete by June 2020.  This entails 
integrating the new control protocol 
into the data monitoring software. 

Integrate new software technology into a 
complete system to be launched on the 
market July 2020 

Field trial some of the available 
components of the smart grid architecture, 
including an electrically-powered thermal 
store installed as a retrofit to produce zero 
carbon dwellings 

The prototype new Minus7 heating system 
will be installed as a retrofit in October 2019 
and be fully field tested by March 2020.  The 
system includes a proprietary high heat 
density thermal store. In total, data will be 
collected from 4 systems installed in 8 
properties comprising a combination of Mk1 
and Mk2 systems 

Table 4. Smart Integration of Grid users from Transport Pillar 

Aspects to be addressed  Current Pilot Status 

Evaluation of the energy management 
methods to the EV charging solution which 
stores energy in batteries to provide rapid 
charging on demand.  

Pilot partner EMSc is on course to provide 
the solution as elaborated. The delivered 
system will be a combination 
Chademo/CCS DC 50kW Rapid Charger 
with LiFePO4 batteries connected to a 
6kWp PV delivering energy to EV and 
providing National Grid 
Frequency/Balancing services 

15 systems based at BT Exchanges serving 
entire BT fleet on IOW and available for 
public use by EMS 

One system to be delivered in Sheffield. 
Subject to budget approval, the system will 
be completed by end of March 2020 

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. 

Pilot partner EMSc is on course to deliver 
the flexibility service capability. Subject to 
budget approval, the system will be 
completed by end of March 2020 

 

3.1.2 Pilot Deployment Plan   

As detailed in the previous section, the aims of the work could be listed as: 

• Enabling energy autonomy for the Isle of Wight. 

• Provide an alternative to uneconomic ‘traditional’ reinforcement on a constrained grid. 
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• Enable the deployment of individual technologies to feed into a Community Energy 
Manager (CEM) who will make decisions about the deployment of each of the 
technologies in volume. The CEM will use the UNEW and CERTH decision-making 
tools to decide what volume and in what locations to deploy and will provide 
aggregator services for the full deployment. 

The CEM framework within inteGRIDy is illustrated in Table 5. 

Table 5. IoW Pilot – overall view 

Community Energy Manager 

UNEW (Integrated Test Environment) + CERTH tools 

SIE tool: 

Virtual Power Plant (VPP) 
for Advanced Building 
Management System 
Control 

EMS tool: 

Virtue EV system 

M7 tool: 

Heat Pump remote control 

 

Note that, as the CEM is rolled out on the Isle of Wight, other technologies (e.g. PV and 
batteries) will be deployed and managed using the inteGRIDy tool suite where appropriate.  
The tool sets deployed within inteGRIDy are proof of concept that such tools form an 
important part of a community energy deployment. 

The Pilot will deploy each of the three tools outlined above and described in D5.1: 

• The EMS EV car charging station.  Note that this may not be deployed on the Isle of 
Wight, but elsewhere in the UK. However, the data from the deployment will be used 
to construct the commercial model for the CEM. 

• The M7 Heat Pump remote control system. Note that at least one site will be on the 
Isle of Wight, this will be combined with other sites located elsewhere in the UK.  Data 
from the deployment will be used to construct the commercial model for the CEM. 

• The SIE building management tool will be deployed in a leisure centre on the Isle of 
Wight. 

• The CEM is not directly part of inteGRIDy however it will build on elements of the 
Framework of Toots (FoT) where appropriate.   

• Each tool is considered separately with its hardware and software. 

• The CEM is not formally part of inteGRIDy but forms an important part of the overall 
pilot deployment. The software model for the CEM is being undertaken by UNEW, but 
as no hardware or software is being deployed by UNEW, this is not included as part 
fo the the pilot deployment planning. 

The IOW Pilot is based on three inteGRIDy tools, already detailed in D5.1: [INT19]  

• TOL.1.1 is the M7 heat pump remote control hub developed through inteGRIDy by 
Minus7.  It is being installed in one property on the Isle of Wight and a prototype 
development property in Norwich (UK).  .The remote control hub will be installed in a 
further two systems heating 6 properties in Poole in early 2020.  Data will be collated 
from all 8 properties (four systems) through 2020 to the end of the InteGRIDy 
monitoring period.  Parametric data from the system has already been provided to the 
IOW pilot to build up the energy model for the IOW; 

• TOL.1.2 is the building energy management tool being deployed by Siemens at The 
Heights leisure centre on the Isle of Wight. 
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• TOL.1.3 EMS Electric Vehicle charging station including onsite PV and batteries. The 
technology may not be deployed on the Isle of Wight, however a test site has been 
installed in Sheffield and data from that installation will be included in the IOW 
conceptual modelling being undertaken by UNEW; 

Each tool has software and hardware components. 

Table 6. IoW Pilot – Component to be deployed 

inteGRIDy TOOLs 
(TOL) 

HW Equipment 
(EQP) 

Other SW Tools 
TLC links 
ICT Interfaces 
(SWC) 

TOL.1.1: M7 – Heat Pump Remote 
Control 

EQP.1.1 – Data 
logger/controller 

SWC 1.1 - Azure Platform 

TOL.1.2: VPP – Virtual Power Plant 
for Advanced Building Management 
System Control 

EQP. 1.2: Sensors 
and control on VPP 
for Advance Building 
Management System 
Control  

SWC 1.2 - Software Saas on 
VPP for Advance Building 
Management System Control 
 

 

The physical view of the TOL 1.1. is shown on Figure 1.  The physical view of TOL 1.2 is 
shown on Figure 2.  For both tools there is the physical deployment site, combined with a 
cloud-based data collection and control software deployment. 

 

IoW Pilot required adaptations with respect to the DoA, detailed information about the 
motivations, the changes and the solution proposed is presented in Annex II.  

 

 

Figure 1. VPP Physical view of TOL 1.1 
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Figure 2. VPP Physical view of TOL 1.2 

 

The Isle of Wight Pilot includes the following Use Cases. 

• IoW_UCA1: Building energy management optimization to maximize energy efficiency 
and minimize cost. 

• IoW_UCB1: Optimal smart-grid architecture for IoW to maximize the use of local 
generation and reduce the need for grid reinforcement. 

• IoW_UCC1: Management of domestic energy storage system to minimize energy 
costs for householders. 

• IoW_UCC2: Management of domestic energy storage system to minimize energy 
costs for householders in case of aggregation of district energy systems. 

• IoOW_UCC3: Analyze and derive a plan for hybrid energy storage options for the 
optimum usage of PV excess power to avoid curtailment. 

• IoW_UCD1: Management of EV chargers, combined with PV generation and storage, 
to maximize return on investment and minimize carbon emissions. 

• IoW_UCE1: Collect monitoring and environmental data from a network of heat pumps 
and energy storage installed in domestic properties and feed to a cloud-based energy 
storage system 

• IoW_UCE2: Provide the ability to switch heat pumps on or off in order to support a 
Demand Side Response service.  Aggregated across a network of properties, the 
ability to increase or reduce demand through operating heat pumps is valuable.  The 
energy storage capability allows properties to continue to draw heat while the heat 
pumps are switched off. 

The overall aim of the IoW pilot is to provide a platform (embodied in the Community Energy 
Manager) in which ALL demand response technologies, deployed in both commercial (the 
Siemens VPP tool and EMS tool) and residential settings (the M7 tool) can be integrated into 
a single system that optimises demand from the grid. The Community Energy Manager will 
interface to the DNO. 

Therefore, all elements of the inteGRIDy FoT can be deployed in this pilot ranging from 
interfaces to individual tools, through to demand side response optimisation, through 
integrating weather forecasts alongside demand profiles and energy pricing. 

Thus, the generic inteGRIDy model is a good fit for the ultimate aims of the IOW pilot. 
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Table 7. IOW Pilot –Deployment Plan 

Equipment Use Cases Scheduled Deployment 

EQP.1 .1: Data logger IOW_UCE1 December 2019 

EQP.1 .1: Data logger IOW_UCE2 December 2019 

EQP. 1.2.1: Sensors and control on 
VPP for Advance Building 
Management System Control  

IOW_UCB1 

 

December 2019 

EQP. 1.2.2: Software Saas on VPP 
for Advance Building Management 
System Control   

IOW_UCA1 December 2019 

 

Table 8. IOW Pilot –Deployment Plan 

IOW Pilot jan 
19 

feb-
19… 

mar-
19 

apr
-19 

may-
19 

jun-
19 

jul-
19 

aug-
19 

sep-
19 

oct-
19 

nov-
19 

dec-
19 

Build 
Azure 
Data 
Base 

                      

Build data 
logger 
system 
(property) 

        
 

            

Build data 
logger 
system 
(plant) 

            

Build 
control 
strategy  

            

Install 
data 
logger in 
properties 

            

Install 
data 
logger 
system in 
plant 

            

Collect 
data in 
Azure 
data base  
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Install 
control 
system in 
plant 

            

Sensors 
and 
control on 
VPP for 
Advance 
Building 
Managem
ent 
System 
Control 

                      

Software 
Saas on 
VPP for 
Advance 
Building 
Managem
ent 
System 
Control   

        
 

            

 

3.1.3 Progress beyond the state of the art for the pilot 

The Pilot has been able to develop a Power Systems Model for the Isle of Wight based on 
actual network data obtained from the DNO. This allows it to accurately represent the 
network impacts of load and generation scenarios and will result in a Constraints Tool, not 
currently available through DNOs, which will allow generation project developers to estimate 
the levels of curtailment that new systems are likely to experience under current network 
conditions. 

Crucially, for smart grid development, the Power Systems Model will also determine the load 
shifting requirements in order to prevent curtailment of local renewable generation. It will then 
analyse the potential of the pilot technologies, when deployed at scale across the Island, to 
meet the load shifting requirements at current generation levels, at those assumed for energy 
autonomy and for various points in-between.  

Alongside this, a smart grid architecture will show the additional infrastructure that may be 
required. This will provide a blueprint for DNOs looking at ways of avoiding expensive and 
disruptive reinforcement in constrained areas. 

Each of the technologies being tested demonstrates state of the art capabilities in demand 
side response and facilitate load shifting across the residential, industrial and transport 
sectors, meaning that the IOW solutions are spread across multiple sectors and do not put 
the burden on a particular sector. 

The accuracy of the modelling creates confidence in the potential for a Community Energy 
Manager (CEM), tasked with enabling additional renewable generation through smart grid 
control. The CEM would act as a Virtual DSO, controlling energy flows and ensuring that 
network limits are not breached. It is envisaged that multiple tools being developed in other 
pilots would be required for successful operation. 
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The CEM would be charged with securing maximum benefit for the local community. This is 
believed to be a unique concept in the UK which pilot partners are keen to develop further. 

 

3.1.4 Detailed description of the Components Deployment Plan 

Table 9. TOL 1.1 Deployment 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and 
solution proposed 

Partners 
Invoved 

Data Capture 
Board 

Arduino Due 

 

Bought in component  

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed 

 

In data logger 
box 

Configured in each property. 

 

Bought in component 

 

 

Components 
highlighted on 
the Pilot 
Physical View 

 

 

Picture of the 
component  
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Table 10. TOL 1.1 Deployment 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and 
solution proposed 

Partners 
Invoved 

Network 
connector 

Ethernet shield Bought in component, 
installed in data logger 
box 

 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed 

 

In data logger 
box 

Configured in each property 

 

Decision to be made 
on either using the 
properties WiFi 
connector (i.e. in this 
case using an ethernet 
board) or using a GSM 
router.  We have yet to 
determine the optimal 
route and may go on a 
case by case basis 

 

Components 
highlighted on 
the Pilot 
Physical View 

 

 

Picture of the 
component  
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Table 11. TOL 1.2 Deployment 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and 
solution proposed 

Partners 
Invoved 

Siemens S7-
1200 
controllors 
and BMS 
Sensors 

Site Wide installation and 
integration 

 

 IOW Council 

 

Components 
highlighted on 
the Pilot 
Physical View 

 

 

 

Table 12. TOL 1.2 Deployment 

Equipment 
Description 

Deployment 
Description 

Possible 
Deployment 
Problems 
and 
solution 
proposed 

Partners Invoved 

Siemens S7-
1200 
controllers and 
BMS Sensors. 
Supply 
frequency is 
continuously 
monitored by a 
dedicated 
electrical 
energy meter. 
Completely 
Automated 
process. 
A change in 
the supply 
frequency of 
just 0.1% +/- 
from 50.0Htz 
triggers an 
instantaneous 

Site Wide installation 
and integration. 
Real time data 
collection 
Visualization and 
benchmarking 
Simple control 
modules 
Monitoring 
Performance 
monitoring and 
benchmarking 
Performance 
contracts, SaaS 
 

 IOW Council 
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‘event’. 

Components 
highlighted on 
the Pilot 
Physical View 

 

 

 

 

 

 

 

 

 

 

 

 

Table 13. TOL 1.2 Deployment 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and 
solution proposed  

Partners 
Involved 

Cloud and API 
connectivity to 
hardware 

Control and Data Retrieval 

 

 IOW Council  

Components 
highlighted on 
the Pilot 
Physical View 
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3.2 Terni Pilot 

3.2.1 Pilot objectives and aspects to be addressed    

The pilot demonstration will be set up in a farm that already owns and operates a rural area 
microgrid, which includes intermittent non-programmable renewables, programmable 
renewables, a battery energy storage system and variable loads. The microgrid is connected 
to the DSO distribution network through a secondary substation, where a proper smart 
decentralized system will be deployed and tested.  

The main goals of this pilot are summarised below: 

• demonstrating a business model based on a flexibility as a service; 

• exploiting and optimising the flexibility of the microgrid; 

• increasing microgrid self-consumption. 
 

Objectives and aspects to be addressed by the Pilot are detailed in the following tables. 

Table 14. Demand Response Pillar 

Aspects to be addressed  Current Pilot Status 

Proper Automated DR programs will be 
defined and deployed to allow DSO 
distribution network manager to access 
microgrid resources (especially storage and 
CHP) with the aim of stabilizing the smart 
grid in compliance with the constraints 
imposed by the running farm processes 

The DSO has been provided with a 
dedicated tool, the Flexibility Optimized 
management tool. Through this tool, the DSO 
can define a proper power profile relaying on 
the selected KPI focusing on providing 
congestion management services. The 
mechanism that calculated this profile 
request is based on the forecasted energy 
behaviour of the flexible resources inside the 
microgrid.  

The power profile requested by the DSO is 
handled automatically by an OpenADR 
implementation. 

Note: Relevant tool for DSO is presented in 
D4.5 under section 4.2.2 Flexibility Optimized 
Management tool – Energy Management 
Systems EMS and 4.2.3 Open-ADR based 
DR communication Manager 

Table 15. Smartening the Distribution Grid Pillar 

Aspects to be addressed  Current Pilot Status 

Resources of the rural farm microgrid will be 
smartly put at disposal of the local DSO 
under a microgrid-as-a-service model. 

The overall capacity of the DER cluster to be 
a flexible prosumer will be released under a 
flexibility-as-a-service model. 

Real-time field flexibility optimization 
management will be put in place.  

Synergies among electricity and thermal 
networks taken in due consideration by 

This pillar and the related aspects are 
addressed by the pilot since resources of the 
microgrid will be put at the disposal of the 
DSO to improve DSO power quality 
implementing a flexibility-as-a-service model. 

The Microgrid Energy Owner has been 
provided with the Multi-carrier Hub 
Optimisation Engine. This tool allows to 
exploit flexibilities of energy devices available 
in the microgrid by gathering them in a 
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leveraging on biomass renewable 
cogeneration. 

unique service to be sold to the DSO. 

Due to the lack of district heating direct 
connection, the optimisation phase does not 
take in account the thermal energy aspects. 

Note: Relevant tool for Microgrid Energy 
Owner is presented in D4.4 under section 
4.2.1.5 and in D4.5 under section 4.2.1. The 
former provides a detailed overview of the 
optimisation functionalities, the latter reports 
about the visualisation ones 

Table 16. Energy Storage Technologies Pillar 

Aspects to be addressed  Current Pilot Status 

Storage will be used to increase local 
generation (without curtailment of local 
distributed generation (PV and CHP)) and 
to support the smart grid (and the 
substation) in case of surplus of power or 
local congestion (e.g. peak shaving). 

The Microgrid Energy Owner has been 
provided with a Multi-carrier hub 
optimisation engine that exploit the flexibility 
offered by the storage system made up of 
60 kWh battery. The optimisation process, 
considering in simultaneously the request 
from DSO and the internal needs of 
microgrid, leverages on the storage 
capability for both avoiding 
consumption/generation peak and, 
depending on the selected KPIs, for 
obtaining energy self-sufficiency. 

Note: Relevant tool for Microgrid Energy 
Owner is presented in D4.4 under section 
4.2.1.5  

Table 17. Smart Integration of Grid users from Transport Pillar 

Aspects to be addressed  Current Pilot Status 

Not far from the rural area where the 
microgrid is deployed a lake attracts many 
tourists that usually spend there several 
hours. So some EV recharging points could 
be installed and used to evaluate how a 
DSO level coordination of this loads can 
contribute to the grid reliability and stability 
in cooperation with the flexible resources of 
the farm microgrid. ENG and TERNI will 
perform a preliminary estimation of the 
impact that these EV recharging points can 
have on the power lines before purchasing 
and installing them. 

The impact of EV in the distribution network 
will be simulated and two scenarios will be 
implemented: one without the 
implementation of the inteGRIDy solution on 
the Terni pilot; the other considering the 
advantages of the inteGRIDy solution on 
this pilot. 
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3.2.2 Pilot Deployment Plan   

The Pilot deployment could be classified with respect to three main classes of items: 

• the tools developed inside the inteGRIDy Framework of Tools (FoT); 

• the hardware equipment; 

• the software required to link the hardware equipment and the FoT in a single effective 
Pilot architecture. 

The Terni Pilot is based on three inteGRIDy tools (TOL.2.1, TOL.2.2, TOL.2.3), already 
detailed in D5.1 as listed on Table 5:  

• TOL.2.1 is the MUCHO (Multi-carrier hub Optimisation Engine tool), developed by 
ENG – the tool is devoted to handle the whole operation of the microgrid, in which 
different equipment, generation systems, storage devices, and intelligent loads are 
installed; 

• TOL.2.2 is the OADR (Open-ADR based DR communication Manager), developed by 
ENG – the tool handles the communication of DSO request for microgrid power; 

• TOL.2.3 is the FOMT (Flexibility Optimized Management Tool), developed by ENG – 
the tool collects and shows microgrid data, both historical as well as real-time ones; 
In particular, the DSO can create a power profile request at the MV connection point. 
The Power profile request is created selecting the KPI related to the desired grid 
service inside the flexibility range, which is indeed the flexibility capability of the 
microgrid.  
 

• TOL.2.4 is the DSO Monitoring tool, which monitors the portion of the ASM 
distribution network directly supplying the microgrid. It is already deployed in the ASM 
MV distribution network. 

Two classes of HW equipment will be deployed and one ICT interface will be activated in 
order to manage the data flow. 

Table 18. Terni Pilot – Component to be deployed 

inteGRIDy TOOLs 
(TOL) 

HW Equipment 
(EQP) 

Other SW Tools 
TLC links, ICT Interfaces 
(SWC) 

TOL.2.1: MUCHO EQP.2.1: VM SWC.2.1: MQTT Microgrid 
monitoring 

TOL.2.2: OADR EQP.2.2: Power 
Quality Analyser 

 

TOL.2.3: FOMT   

 

The physical view of the Pilot is reported in Figure 3: the Pilot is based on an advanced 
monitoring of a microgrid and its related secondary substation thanks to new sensors (Power 
Quality Analysers). Data are gathered by the ICT software interface and managed by the 
inteGRIDy FoT. 
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Figure 3. Terni Pilot, physical view 

The data flow within the Pilot is detailed in Figure 4: The MQTT Microgrid Monitoring Tool 
sends monitored data to the inteGRIDy framework together with the historical data and 
electrical parameters. The DSO sends a request of a power profile to the inteGRIDy 
framework; the latter evaluate the optimized power profiles of the microgrid. The microgrid 
energy manager is able to see these profiles by means of a devoted user interface and he 
can select one of the proposed optimization solutions. Therefore, the microgrid energy 
manager can execute the day-ahead optimization plan, implementing the set points 
evaluated by inteGRIDy framework. 

 

Figure 4. Terni Pilot, Data exchange scheme 
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The status of the Pilot is reported in the Deployment View reported in Figure 5: green boxes 
list components already deployed, yellow boxes represent items that are going to be 
deployed while red boxes are for items whose deployment is scheduled in the near future. 

Each box is relevant to an item listed in Table 18, whose detailed description is reported in 
the next sections of this report. 

 

Figure 5. Terni Pilot Deployment Plan overview 

The Terni pilot is based on four Use Cases, as follows: 

• ASM_UCA1: Creation of the power profile at the Medium Voltage (MV) connection 
point. The DSO can create a power profile request at the MV connection point. 
Selecting the KPI related to the target grid service, the power profile is calculated. 
The latter is about the flexibility capability of the microgrid. 

• ASM_UCA2: Report of the optimised micro-grid energy behaviour. All relevant 
information related to the optimised energy profile of the micro grid are shown; in this 
way the DSO can compare the energy behaviour of the micro-grid before and after 
the day ahead optimisation process.  

• ASM_UCABC1: Day-ahead optimisation of the micro-grid power profiles. The Micro-
grid Energy Manager optimises the micro-grid power profiles to gain economic 
benefits addressing the DSO’s power profile request. 

• ASM_UCABC2: Day - ahead optimisation plan execution. The Micro-grid Energy 
Manager decides to implement the optimised solution through the management of 
energy units. 

Use Cases that will exploit the equipment listed on Table 18 and its scheduled deployment 
are reported in Table 19.  The overall Deployment Plan of the Pilot, i.e. the deployment of the 
components listed in Table 18, is detailed in the Gantt diagram reported in Table 20. The 
whole architecture is scheduled to be complete within December 2019.  

Table 19. Terni Pilot – Deployment Plan 

Equipment Use Cases Scheduled Deployment 

EQP.2 .1: Virtual Machine set up ALL use cases In place since July 2019 

EQP. 2.2: Power quality analysers 
(Wally) 

ALL use cases November 2019 

SWC.2.1: MQTT Microgrid 
monitoring 

ALL use cases October 2019 
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Table 20. Terni Pilot – Deployment Plan 

Terni Pilot jan 
19 

feb
-19 

mar
-19 

apr
-19 

may
-19 

jun
-19 

jul-
19 

aug
-19 

sep
-19 

oct
-19 

nov
-19 

dec
-19 

EQP.2.1 - Virtual 
Machine set up 

                      

EQP. 2.2: Power 
quality analysers 
(Wally) 

                      

SWC.2.1: MQTT 
Microgrid 
monitoring 

            

 

3.2.3 Progress beyond the state of the art for the pilot 

Due to the increasingly amount of distributed generation, many independent and private 
microgrids similar to the one involved in this pilot are envisaged in the near future. The 
cooperation between the two stakeholders involved, i.e. DSO and microgrid energy manager, 
is investigated in the pilot. Main objectives to be addressed in the pilot are: 

• Microgrid flexibility analysis 

• DER coordination for optimal utilization 

• Increase of microgrid self-consumption 

Some specific tools have been developed in order to address such objectives; the 
development activity is supported by the use cases definition, formally reported in D1.3 and 
further detailed in the accompanying document of D1.5. These tools are: 

• Multi-carrier hub optimisation engine 

• Flexibility Optimized management 

• Open-ADR based Demand Response communication manager 

One of the first aspects to highlight is the increased commitment and new roles of some 
important actors of smart microgrid solutions. On one hand, the grid operators are envisioned 
and proposed to interact directly with microgrids in order to receive flexibility services 
oriented to the resolution of significant grid operational issues, such as congestion 
management, voltage regulation, peak reduction, etc. The DSO of Terni Pilot indeed directly 
intervenes in asking a service request based on agreed KPIs to be taken into account by the 
energy management systems that handles the energy flows inside the microgrid. Moreover, it 
has the possibility to display both technical and economic results related to the management 
process itself for assessing the effectiveness of the actions undertaken. This is achieved 
through the functionalities offered by the Flexibility Optimized management tool. 

On the other hand, the role of the microgrid energy manager has gained relevance: in the 
Terni pilot, this actor is responsible of all the energy management activities, addressing both 
the operational aspects of the components installed within the microgrid and the business 
opportunities derived from the provision of flexibility services made up from the optimised 
coordination of all managed the energy resources. 

The solution implemented for the Terni pilot puts at disposal of the microgrid energy manager 
the interactive software tool named Multi-carrier hub optimisation engine, through which it 
can monitor and assess the flexibility capabilities of the microgrid, both as a whole and 
device by device, compare this capability with the request of service provision to the grid 
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operator, and, finally, trigger the optimisation phase relying on these data. After that, he can 
also monitor the results of the optimisation process in a dedicated tab that shows the money 
rewarded for the provision of such a service. 

The software means made available to the microgrid manager provides also functionalities 
related to the actual implementation of the optimised setpoints: the optimal operational 
scheduling are sent to the microgrid devices and print in an operational text file. 

The communication between the grid operator and the microgrid software is established by 
means of the implementation of the openADR 2.0 profile B standard provided in the Open-
ADR based Demand Response communication manager tool, being compliant to the most 
cutting-edge communication implementation in this field. 

At the end of the project, Terni pilot could be taken as a benchmark for the management of 
similar DER clusters connected to the distribution network. Indeed, the expected innovation 
and progress beyond the state of the art is supported by the integration of Multi-carrier hub 
optimisation engine, Flexibility Optimized management and Open-ADR based Demand 
Response communication manager tool in the pilot. These tools produce a software platform 
called Flexibility Optimized Management Cockpit able to: 

• provide flexibility services to the DSO; 

• estimates the flexibility of microgrid energy unit 

• optimise the microgrid self-consumption 

The Flexibility Optimized Management Cockpit is the flexibility management solution offered 
by ENG. This allows the pilot to progress beyond the state of the art, since flexibility services 
are offered to the DSO without forgetting the internal strategic goals of the microgrid.  

Regarding the state of the art in the commercial products for the management of energy 
resources offering flexibility, some possible competitors have been identified like Enel X, 
Landis+Gyr’s and ETAP. The Enel X’s DER Optimization Software [ENE19] assumes an 
initial investment for the installation of “storage and photovoltaic” systems since the main 
focus is on the exploitation of flexibility offered by this energy storage solution. Landis+Gyr’s 
Advanced Grid Analytics DER Optimizer [LAN19] application focuses on the possibility to 
analyse the impact of renewable penetration on the grid providing also the support for 
identifying the optimal locations for battery storage systems. A similar solution is provided by 
ETAP offering an Integrated Power System Simulation, Planning, Protection & Real-Time 
Microgrid Master Controller [ETA19]. The flexibility management solution offered by ENG 
aims at helping microgrid owners who want to get economic benefits and energy self-
sufficiency by providing flexibility to the DSO. 

At the present, it is not possible to formalise the payment of flexibility services provided by 
the microgrid since there is no market and no aggregation platform in Italy. However, since 
2018, in the Italian context, the aggregation is a scenario under evaluation (Italian Resolution 
300/2017/R/EEL), the inteGRIDy solution will support both DSOs and microgrid owners in 
this context with the possibility to be commercialised after the end of the Project with some 
improvements. 
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3.2.4 Detailed description of the Components Deployment Plan 

Table 21. EQP.2 .1 (Virtual Machine set up) deployment 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and 
solution proposed  

Partners 
Invoved 

The VM 
hosting all 
inteGRIDy 
tools in the 
pilot, has been 
properly 
configured as 
follow: 
CPUs:4 
RAM :16 GB 
HDD:100 GB 
OS: CentOS 
7.x 64 bit. 
 
This HD and 
SW 
configuration 
is mandatory 
to properly 
manage the 
inteGRIDy use 
cases. 

VM deployment is a quite basic 
activity. 
 

VM set up is a quite 
basic activity, there are 
no problem expected 

ASM 
 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners 
Involved 

The VM 
activation 
consisits in  
the 
configuration 
of VPN and 
network setup 
including the 
firewall 
configuration 
for data 
security 

A VPN account is created in 
order to allow the tool provider 
to access remotely to the VM 
and install and configure the 
inteGRIDy tools. The network 
setup of the VM will be done in 
order to allow both DSO and 
Microgrid Energy Manager to 
exploit the inteGRIDy tools 
without breaching the 
requirements of secure network 
operation. 
 

ASM operator will 
assist ENG in case of 
possible VPN 
connection problem 
 

ASM 
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Components 
highlighted on 
the Pilot 
Physical View 

 
 

Picture of the 
component  

N/A 
 

Component 
highlighted on 
the 
Deployment 
view 

 

 
 

Table 22. EQP 2.2 (Power quality analysers) Deployment 

Equipment 
Description 

Deployment Description Possible 
Deployment 
Problems and 
solution proposed  

Partners 
Invoved 

Power Quality 
Analyzer 

Wally-A is a metering device with high 
level class of precision, certificated 
according with the standard CEI 
EN61000-4-30. It requires a 230 V 
power supply. 

Voltage are directly measured while 
currents are measured by means of 
current transducers properly installed. 

All the activities are performed and 
directly managed by ASM. 

Devices are already connected to a 

Meter are already 
deployed, the 
network configuration 
is an ongoing activity 

ASM 
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4G router and internet is provided by a 
TELCO operator. Communication is 
carried out by means of the APN 
owned by ASM (i.e., each device has 
an IP available in the LAN) 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and 
solution proposed  

Partners 
Involved 

4G router and 
the internet 
connection 

Devices will be connected to a 4G 
router and the internet connection will 
be provided by a TELCO operator. 
Communication is carried out by 
means of the APN owned by ASM 
(i.e., each device has an IP available 
in the LAN) 

Possible 
Telecommunication 
problems affecting 
the data exchange 
will be properly 
addressed on site. 

ASM 

Components 
highlighted on 
the Pilot 
Physical View 

 

 

Picture of the 
component  
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Component 
highlighted on 
the 
Deployment 
view 

 

 

Table 23. SWC 2.1 MQTT Microgrid monitoring Deployment 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and 
solution proposed  

Partners 
Invoved 

The connection with all 
the field devices is 
realized through a 
dedicated monitoring 
tool module via MQTT. 
This module provides a 
MQTT broker and 
implements the 
required proprietary 
protocol to 
communicate with the 
field devices (Power 
Quality Analyzer) 
through a broadband 
connection using the 
HTTP protocol 

The software can be installed 
through a Docker container. A 
minimal configuration is 
required. Data collected from 
the micro grid are stored in a 
DB in order to be exploited by 
the inteGRIDy tools. Data 
from the field are collected 
each 10 minutes. 

Possible problems 
may arise due to 
hardware failure and 
network downtimes. 

ENG, 
E@W, ASM 

Components 
highlighted on the 
Pilot Physical View 
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Component 
highlighted on the 
Deployment view 
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3.3 San Severino Pilot 

3.3.1 Pilot objectives and aspects to be addressed    

The Pilot is related to the distribution grid of San Severino Marche which is managed by the 
local distribution system operator. The goals of the pilot are to monitor the grid, to the 
forecast of the power flows and, therefore, to the day ahead topology optimization of the grid.  

The DSO for the pilot coordinates all the activities.  It is in charge of equipment deployment, 
data gathering and manages the medium voltage distribution grid. Innovative algorithms that 
optimize the grid topology and the energy storage management have been developed.  
These monitor users’ behaviour and forecast power demand. 

Objectives and aspects to be addressed by the Pilot are detailed in the following tables. 

Table 24. Demand Response Pillar 

Aspects to be 
addressed  

Current Pilot Status 

Data accessible for end 
users and 
stakeholders. 

In the project, data regarding the user behaviour (load and 
generation trends, battery usage, etc.) will be made available to 
users through a webpage (developed by UNE), aiming at 
improving their awareness with respect to the impact on the 
network operation, opportunities related to potential energy 
savings, etc. Data collected will be also stored and properly 
organized in a database sited in the DSO’s control center 
through specific interfaces developed by E@W. This will allow 
stakeholders (eg. aggregators) to have access to this data in 
order to exploit the users’ flexibility to support the system 
operation. 

Note: Relevant tools (MV Distribution Networks Management 
Tools) presented in D4.2 under section 2.3.1, D4.3 section 
4.2.7, D4.4 section 4.2.1.6 and (ZHERO Technology) presented 
in D4.4 under section 4.2.1.7. 

Development of 
algorithm to use 
dispersed energy 
storage as a VPP for 
power balancing. 

In the pilot, ESS are used to collect secondary and tertiary 
frequency reserve to be sold on the ancillary services market to 
support the power system balancing. These algorithms define 
the quantities of service to offer on the market according the 
total availability on the aggregate of ESS, if the offer is 
accepted, the regulation to supply to the power system is shared 
among the available ESS according to their availability. 

Note: Relevant tools (MV Distribution Networks Management 
Tools) presented in D4.2 under section 2.3.1, D4.3 section 
4.2.7, D4.4 section 4.2.1.6 and (ZHERO Technology) presented 
in D4.4 under section 4.2.1.7. 

DSO control center 
data exchange with 
cloud web-service 
devoted to manage 
dispersed energy 
storage. 

In the project, a cloud web-service interface is in charge to allow 
the exchange of data with ZHERO ESS, scheduling and 
managing the communication between ZHERO ESS and the 
control center. In particular, power setpoints are sent from the 
control center to dispersed ESS (eg. to manage the provision of 
ancillary services) and measurements are collected on ESS (eg. 
state of charge, exchanged power). 

Note: Relevant tools (MV Distribution Networks Management 
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Tools) presented in D4.2 under section 2.3.1, D4.3 section 
4.2.7, D4.4 section 4.2.1.6 and (ZHERO Technology) presented 
in D4.4 under section 4.2.1.7. 

Table 25. Smartening the Distribution Grid Pillar 

Aspects to be 
addressed  

Current Pilot Status 

Develop effective tools 
for the Power Flow 
monitoring and forecast 
on the MV grid, MV/LV 
and MV generators 
interface 

In the project, the overall MV grid of San Severino Marche is 
modelled in a Matlab environment. Measurements collected in 
real-time on the network and on MV users and MV/LV 
substations equipped with power meters are stored in an Oracle 
database and used to perform a state estimation of grid’s 
working conditions in real-time and in advance. Electrical 
quantities (e.g. voltages in grid’s busses and currents on 
branches) are evaluated by power flow calculations. 

Note: Relevant tools (MV Distribution Networks Management 
Tools) presented in D4.2 under section 2.3.1, D4.3 section 4.2.7 
and D4.4 section 4.2.1.6. 

Develop effective tools 
for a day ahead (or 
more days ahead) 
topological optimization 
of the MV grid. 

A random forest algorithm is used to forecast RES production up 
to three days ahead, historical data are then used by an 
autoregressive and persistence models to compute mid/long 
term predictions (up to 1 year) of generation and load. The 
output of the forecasting process is given in input to the state 
estimation module, which evaluates the voltage profile, 
current/power flows and losses on the MV network. The 
computation is carried out on the time horizon selected (eg. 1 
year) with hourly resolution. The optimal configuration is 
identified among all the possible ones through a heuristic 
optimization algorithm (during the experiment, also other 
strategies will be tested, e.g. exhaustive research, for 
comparison). 

Note: Relevant tools (MV Distribution Networks Management 
Tools) presented in D4.2 under section 2.3.1, D4.3 section 4.2.7 
and D4.4 section 4.2.1.6. 

Develop effective tools 
for the real-time 
monitoring of the grid 
and, eventually, able to 
suggest a topology 
reconfiguration if critical 
errors are identified 
with respect to the 
forecasts. 

The tools developed will perform a real time monitoring of the 
grid and will estimate the network behaviour in advance in order 
to identify possible problems on the network (over/under 
voltages or congestions). If an issue is identified a warning 
message is sent to the DSO. 

Note: Relevant tools (MV Distribution Networks Management 
Tools) presented in D4.2 under section 2.3.1, D4.3 section 4.2.7 
and D4.4 section 4.2.1.6. 

Deploy meter 
apparatuses and 
Automation Systems to 
test the procedure 
developed. 

In the project, remote terminal units, power meters and three-
phase switching devices are deployed on the MV distribution 
network. They will be used to enable the remote reconfiguration 
of the MV grid (acting on the remote-controlled switching 
devices) and to collect measurements in the MV/LV substation 
to support the state estimation and check the accuracy of the 
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provided results. 

Note: Relevant tools (MV Distribution Networks Management 
Tools) presented in D4.2 under section 2.3.1, D4.3 section 
4.2.7, D4.4 section 4.2.1.6 and (ZHERO Technology) presented 
in D4.4 under section 4.2.1.7. 

Table 26. Energy Storage Technologies Pillar 

Aspects to be 
addressed  

Current Pilot Status 

Deploy mobile small 
scale ESSs (10 kWh 
each) based on a 
completely recyclable 
technology, connected 
both in the DSO MV/LV 
substation and/or 
behind the meter of LV 
users. 

In the project, Sodium Nickel Cloride ESS are deployed at 
residential users’ premises. These systems will be used to 
supply both behind-the-meter and front-of-the-meter services, 
supporting the end-users and power system operation. 
Installation site of ESS have been subject to the minor changes 
detailed and motivated in Section “Changes on the pilot”. 

Note: Relevant tools (ZHERO Technology) presented in D4.4 
under section 4.2.1.7. 

Grouping of mobile 
small-scale 
apparatuses in a single 
node of the distribution 
grid to provide grid 
services. 

In the project, ESS will be installed in a circumscribed area of 
San Severino Marche and will be used to provide grid services 
to the power system in aggregated form (ie. through a single-
busbar modeling approach). 

Note: Relevant tools (MV Distribution Networks Management 
Tools) presented in D4.2 under section 2.3.1, D4.3 section 
4.2.7, D4.4 section 4.2.1.6 and (ZHERO Technology) presented 
in D4.4 under section 4.2.1.7. 

Small scale 
apparatuses will be 
dispersed over the grid 
in a “behind the meter” 
configuration. 

ESS installed in the residential users’ premises will be used to 
supply behind the meter services (increase of self-consumption), 
with the goal of improving end-users’ incomes from the local 
energy production. 

Note: Relevant tools (MV Distribution Networks Management 
Tools) presented in D4.2 under section 2.3.1, D4.3 section 
4.2.7, D4.4 section 4.2.1.6 and (ZHERO Technology) presented 
in D4.4 under section 4.2.1.7. 

Storage apparatuses, 
dispersed over the grid, 
will be managed in a 
coordinated way in 
order to provide both 
services to the final 
users and to the 
distribution grid. 

The provision of behind-the-meter and front-of-the-meter 
services will be also tested in a combined way, that is assessing 
pros and cons of a multi-service approach. 

Note: Relevant tools (MV Distribution Networks Management 
Tools) presented in D4.2 under section 2.3.1, D4.3 section 
4.2.7, D4.4 section 4.2.1.6 and (ZHERO Technology) presented 
in D4.4 under section 4.2.1.7. 

 

3.3.2 Pilot Deployment Plan   

The Pilot deployment has three main classes of items: 

• the tools developed inside the inteGRIDy Framework of Tools (FoT); 

• the hardware equipment; 
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• the software required to link the hardware equipment and the FoT in a single effective 
Pilot architecture. 

The San Severino Marche Pilot is based on two inteGRIDy tools (TOL.3.1 and TOL.3.2), 
already detailed in D5.1 and listed on Table 27:  

• TOL.3.1 is the MVNMT (Medium Voltage Network Management TOOL) developed by 
POLIMI – the tool optimises the Distribution Grid, i.e. the target of the tool is the 
control center of a DSO; 

• TOL.3.2 is ZHERO technology, the energy storage solution (batteries and Web 
Service monitoring and control architecture) developed by UNE. 

Four classes of HW equipment will have to be deployed and three SW interfaces will have to 
be implemented in order to manage the data flow. 

 

Table 27. San Severino Marche Pilot – Component to be deployed 

inteGRIDy TOOLs 
(TOL) 

HW Equipment 
(EQP) 

Other SW Tools 
TLC links 
ICT Interfaces 
(SWC) 

TOL.3.1: MVNMT EQP.3.1: MV (grid) 
Sensors 

SWC.3.1: DSO SCADA link - 
ORACLE DB Activation & 
Firewall set-up  

TOL.3.2: ZHERO Technology  EQP.3.2: MV (grid) 
Actuators 

SWC.3.2: FTP interface with 
the Meteo Forecast 

 EQP.3.3: Work 
Station  

SWC.3.3: MVNMT and 
ZHERO webservice link 

 EQP.3.4: 
Electrochemical 
Batteries  
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The physical view of the Pilot is shown in Figure 6: the Pilot is based on an advanced 
monitoring of the Medium Voltage distribution grid in place and to add new sensors (Power 
Meter + 2 voltage and current transformers). Data are gathered by the DSO SCADA. A link 
between this SCADA and the inteGRIDy platform (performed over a local workstation) will be 
developed. 

Weather forecasting information and time series analysis of energy generation and demand 
will be performed to optimize the topology of the grid.  Remote controlled circuit breakers will 
be deployed over the MV grid. 

Finally, energy storage equipment will be deployed in domestic premises to provide both 
behind the meter and (thanks to a coordinated approach between several units) front of the 
meter services. Moreover, one storage system will be deployed in an electric substation and 
managed by the DSO in order to support the distribution grid. 

 

Figure 6. San Severino Pilot, physical view 

The data flow within the Pilot is detailed in Figure 7: Data gathered from external weather 
forecast services and those relevant to the MV grid (yellow boxes in the picture) are 
managed by the platform. The MVNMT tool calculates the optimal topology of the grid and 
provide this information to the DSO operator. Once the topology proposed is validated (by 
the human operator), the operator at DSO control center implements it through remote 
access to the grid. MVNMT tool also gathers information from a simulator of the electric 
market and from the energy storage (ZHERO technology) deployed in the domestic premises 
and to schedule the power set point of the batteries. 
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Figure 7. San Severino Pilot, data exchange scheme 

The status of the Pilot is reported in the Deployment View - Figure 8: green boxes lists 
components already deployed, yellow boxes represent items that are going to be deployed 
while red boxes are for items whose deployment is scheduled in the future. 

Each box is relevant to an item listed in Table 27, and detailed description is provided in the 
following sections. 

Items are classified as REQUIRED, if they are mandatory for the activation of the Pilot, and 
in OPTIONAL if the Pilot could be eventually activated (with a limited set of functionalities) 
also without those components in place. 

For the San Severino Marche, OPTIONAL components are Sensors and Actuators deployed 
in the MV grid: these equipment improve the monitoring and control of the grid.  Pilot 
performance is expected to improve dependent on number of sensors and actuators 
deployed. A minimum set of sensors and actuators will be deployed through inteGRIDy, 
selected to guarantee an effective performance level for the Pilot architecture. 

 

Figure 8. San Severino Pilot Deployment overview 

There are no significant changes between the description provided in previous deliverable 
report (D1.3, D1.5 and D1.6) and the Pilot architecture under deployment.  The San Severino 
Marche Pilot is based on 6 Use Cases, listed as follows: 
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• ASS_UCB1: Real time estimation of the network statues.  
Checking the working condition, optimize the grid topology and identify possible 
control actions to improve the grid. 

• ASS_UCB2: Forecast of load consumption and generator supply. 
Forecast the demand loads and generator supply in the short (one day) and medium 
(one week – one month) horizon, to optimally manage the grid. 

• ASS_UCB3: MV distribution grid optimization. 
Managing the grid that maximizes efficiency and reliability, also maximizing the 
hosting capacity and, at the same time, that minimizing the losses. Users will benefit 
from a more reliable energy supply while DSO will obtain better economics. 

• ASS_UCA1: Demand energy response based on energy price signals. 
Collecting data about the real-time status of the loads/generators/storage to manage 
and to schedule services with respect to price signals. 

• ASS_UCA2: Energy storage for DSO oriented ancillary services provision. 
Contribute to the provision of ancillary services to the grid in order to improve 
economics. Services will be paid for by the ancillary service market. 

• ASS_UCA3: Energy storage for behind the meter services. 
Improving economics by exploiting an energy storage network to match user’s energy 
demand alongside onsite renewable energy generation. 

For each single equipment listed in Table 27, the Use Cases that will exploit such an 
equipment and its scheduled deployment are reported in Table 28. 

The overall Deployment Plan of the Pilot and the deployment of the components listed in 
Table 27, is detailed in the Gantt diagram reported in Table 29. 

Most of the equipment are scheduled to be deployed in Autumn 2019 and the whole 
architecture is forecasted to be in place within December 2019. 

Table 28. San Severino Marche Pilot – Deployment Plan 

Equipment Use Cases Scheduled Deployment 

EQP. 3.1: Sensors on MV grid  ASS_UCB1, 
ASS_UCB3,  

Planned for March-December 
2019 

EQP. 3.2: Actuators on MV grid  ASS_UCB3 Planned for March-December 
2019 

EQP. 3.3: Work Station ASS_UCA1, 
ASS_UCA2 

In place 

EQP. 3.4: ZHERO Batteries ASS_UCA1, 
ASS_UCA3,  

Planned for September-December 
2019 

SWC. 3.1: Link with the DORACLE 
DB Activation & Firewall set-up SO 
SCADA  

ASS_UCB1, 
ASS_UCB2, 
ASS_UCB3, 
ASS_UCA1, 
ASS_UCA2 

Planned for September 2019 

SWC. 3.2: FTP interface with the 
Meteo Forecast  

ASS_UCB2 In place since March 2019 

SWC. 3.3: Link between MV_DMNT 
and ZHERO webservice  

ASS_UCA1, 
ASS_UCA2 

Planned for September 2019 
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Table 29. San Severino Marche Pilot – Deployment Plan 

San 
Severino 
Pilot 

jan 
19 

feb-
19 

mar-
19 

apr
-19 

may
-19 

jun
-19 

jul
-
19 

aug-
19 

sep-
19 

oct-
19 

nov-
19 

dec-
19 

EQP.3.1: 
Sensors on 
MV grid 

                      

EQP. 3.2: 
Actuators on 
MV grid 

                      

EQP. 3.3: 
Work station 

   
  

       

EQP. 3.4: 
ZHERO 
Batteries 

   
  

       

SWC 3.1 
Link with 
DSO SCADA 
– Oracle DB 
Activation 
&Firewall set 

   
  

       

SWC 3.2 
FTP 
interface with 
the Meteo 
Forecast 

   
  

       

SWC. 3.3 
Link between 
MV_DMNT 
and ZHERO 
webservice 

   
  

       

 

In the next sections, a detailed description of all the component listed in Table 27 is provided. 

 

3.3.3 Progress beyond the state of the art for the pilot 

The expected Innovation and progress beyond the state of the art expected to be 
demonstrated through San Severino Marche pilot realisation can be summarised in the 
following points: 

• Regarding the MV Distribution Networks Management Tools, the state of the art 
in commercial products for the management of distribution grids is represented by 
Advanced Distributed Management Systems (ADMSs) software. In recent years, 
ADMS solutions have assumed an increasing interest among DSOs thanks to their 
potential in improving the power system operation. However, to operate effectively, 
an in-depth integration of ADMSs in the monitoring and control systems of the DSO 
(for example to collect the large amount of data needed about the network structure 
and operation) is required, causing these products to be still commonly relegated to 
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a niche market. In this context, the MV Distribution Networks Management Tools 
result to be both innovative, with respect to the mathematical and scientific contents, 
and viable with respect to the possibility of implementation in real-life scenarios: 
limited computational effort, data gathering feasibility, data exchange based on a 
commercial database are points of strength of the proposed tools that have been 
proved in the project. 

Another aspect of innovation of MV-DNMT regards the fact that most of the 
commercially available ADMSs exploit an Automated Meter Reading (AMR) 
architecture to gather data on the grid, without the possibility for the DSO to perform 
a real-time estimation on the whole distribution grid. The tools proposed in 
InteGRIDy are instead based on an Automatic Metering Infrastructure (AMI), 
collecting data in real-time on the network and users. Data are stored in a database 
in standardized format enabling the possibility of real-time control actions from the 
DSO. 
Moreover, the tools will allow the DSO to aggregate resources (generators, loads, 
energy storage equipment) connected to the distribution grid and to exploit their 
flexibility in order to improve the electric power system operation, with a Distributed 
Energy Resource Management Systems (DERMS) approach. DERMS emerged in 
recent years as an interesting solution to manage DERs and ESSs on distribution 
systems. Despite their effectiveness in supporting the system operator in managing 
the grid, commercial products usually present limits related to functionalities 
available and the communication infrastructure they rely on (for example, most of 
software tools do not provide the possibility to manage in real-time DERs and 
ESSs). In addition, the aggregation of DERs and ESSs for the collection of ancillary 
services to be supplied on the ancillary services market, performed in InteGRIDy, 
can be considered a cutting-edge DERMS functionality. 
Focusing on the algorithms, the tool implemented a multi-scenarios load and 
generation forecast, exploiting weather information and machine learning 
procedures to estimate power profiles in the short term and adopting autoregressive-
persistence techniques in the long term. 
Such forecast is adopted in order to optimize the grid topology. Commercial tools 
today on the market typically are based on quite simplified approaches to manage 
the topology and are oriented just on the short-term scenario. An approach 
commonly adopted to simplify the implementations of these tools is based, for 
example, on the use of conventional power profiles for load and generators, defined 
according to historical or literature data, that are applied in the same way to all 
users/plants in the network having common characteristics (for instance, all the PV 
plants, etc.) scaled according to the contractual power. 

• ZHERO technology ESS deployed in San Severino Pilot are based on Sodium 
Nickel Chloride technology (developed by UNE), i.e. a complete recyclable solution. 
Such a technology is innovative for a small case implementation (each unit is sized 
at 10 kWh): worldwide just a very limited number of such equipment/technologies 
resulted so far installed. ESS unit functionalities have been improved coding a local 
control logic capable to manage ancillary services (frequency control, real and 
reactive power control at the point of common coupling). 

Moreover, ESS units have been provided with an advanced coordination 
architecture in order to aggregate them and allow for a remote control. Thanks to 
such a remote control ESS units can be aggregated and controlled in new market-
oriented approaches (in the Pilot such a market interface is performed by the MV 
Distribution Networks Management Tool developed by POLIMI).  
Such functionalities are innovative in a commercial ESS. 
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ZHERO ESS, as improved in the inteGRIDy project, will be capable to provide 
innovative functionalities (ancillary services provision). Given regulatory bounds 
related to Italian Electricity Market structure, for commercial applications just some 
of those functionalities are today commercially viable (mainly related to self-
consumption). It is worthwhile to stress that, with respect to the Italian scenario, an 
evolution in the Regulatory Framework is ongoing, experimenting on the field 
aggregations of loads, generators and ESSs (Italian Resolution 300/2017/R/EEL). 
ZHERO ESS are a viable solution with respect to the requirements of the proposed 
new regulatory scheme.   

 

3.3.4 Detailed description of the Component Deployment Plan 

Table 30. EQP 3.1 (Sensors on MV Network) Deployment 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

Multifunctional 
3-phase 
Power Meter 
provided with 
ETH 
capabilities, 
Current and 
Voltage 
transformers 
(Medium 
voltage), 
Router LTE 

A 12 V power source is 
required by the Power 
Meter. An UPS is in 
charge to guarantee 
proper quality and security 
of supply. 
Voltage and Current 
transformer ask for a 
proper connection to the 
Power Meter. In particular, 
being those sensors 
connected to Medium 
Voltage nodes, specialized 
technicians and 
apparatuses are asked in 
the deployment phase. 
The Power Meter has to 
be connected to the LTE 
router in order to be linked 
with the DSO SCADA 
All the activities are 
performed in MV 
substations directly 
managed by ASSEM. 
There are consequently no 
criticalities due to 
accessing to the involved 
areas nor bound for 
privacy or safeguard of 
private costumers. 

Current and voltage 
sensors ask for a 
dedicated bay, i.e. it is 
necessary to check if the 
substation layout is 
compliant with the space 
required by the new 
sensors. 
This check has already 
done for all the 
substations involved in 
the project, i.e. it is not 
expected to have 
problems in the 
deployment phase. 
Eventually, if critical 
problems will arise in one 
substation, it will be 
evaluated the option to 
select a different site 
(substation) for the single 
specific meter, i.e. it is 
possible to arrange a 
different location of the 
meters without affecting 
the Pilot functionalities 
(or, just marginally 
affecting them). 

ASSEM 
 
In the project will be 
deployed 11 new 
Power Meters in 10 
substations. 
 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

New 
equipment 
(meters) link 

In order to link the Power 
Meter to the SCADA it is 
necessary to: 1) Configure 

Telecommunication 
problems could affect the 
data exchange. 

ASSEM 
 
Subcontractors will 
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with the DSO 
SCADA/DMS. 

the meter: communication 
protocol (IEC 60870-5-
104), voltage and current 
transformer settings, etc. 
2) Configure the LTE 
router 
3) Configure the SCADA 
for the new equipment 

Each substation involved 
in the project have 
already been checked 
(i.e. a check of the LTE 
connection has been 
performed). 
Eventually, case by case 
solution could be adopted 
in order to improve the 
LTE connection. 
In any case, temporary o 
permanent data lost from 
one substation is not 
critical for the project, i.e. 
inteGRIDy functionalities 
could be performed (at 
least partially) also in 
case of bad TLC 
connection with some 
substations.  

be activated in order 
to update the 
SCADA system. 

Components 
highlighted on 
the Pilot 
Physical View 
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Picture of the 
component  

 

Component 
highlighted on 
the 
Deployment 
view 

 

 

 

Table 31. EQP 3.2 (Actuators on MV Network) Deployment 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

Medium 
voltage circuit 
breaker 
deployed in a 
suited MV bay 
and connected 
to a Remote 
Terminal Unit 
(RTU) and to a 
router for a real 
time link with 
the DSO 
SCADA. 
Nominal 
voltage = 24 kV 
Nominale 
current = 630 A 

For each single MV bay it 
is required to reconfigure 
the MV electric grid, i.e. to 
provide an alternative 
energy source to the final 
users. This task has to be 
performed/supervisioned 
by the DSO control 
center. 
The, the MV circuit 
breaker, voltage and 
current transformers, 
RTU, router, have to be 
deployed, both with 
respect to the electrical 
and the ICT links. 
After the installation the 

Circuit Breakers bays ask 
for a proper space in the 
secondary substation. 
This check (availability of 
space) has already done 
for all the substations 
involved in the project, 
i.e. it is not expected to 
have problems in the 
deployment phase. 
Eventually, if critical 
problems will arise in one 
substation, it will be 
evaluated the option to 
select a different site 
(substation), i.e. it is 
possible to arrange a 

ASSEM 

CURRENT 
TRANSFORMER 

CIRCUIT 
BREAKER 
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final step is to configure 
back the grid to the initial 
topology. 
In the project it is 
expected to deploy 13 
circuit breakers over 10 
different secondary 
substation. 

different location of the 
actuators without 
affecting the Pilot 
functionalities (or, just 
marginally affecting 
them). 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

MV circuit 
breakers are 
connected to a 
Remote 
Terminal Unit 
(RTU) and to a 
LTE router in 
order to 
interact with 
the DSO 
SCADA. 
Communication 
protocol is IEC 
60870-5-104 

In order to activate the 
circuit breaker, it is 
necessary to:  
1) Configure the RTU 
2) Configure the LTE 
router 

3) Configure the SCADA 

Telecommunication 
problems could affect the 
data exchange. 
Each substation involved 
in the project have 
already been checked 
(i.e. a check of the LTE 
connection has been 
performed). 
Eventually, case by case 
solution could be adopted 
in order to improve the 
LTE connection. 
In any case, a temporary 
data fault is not a critical 
problem, i.e. the 
proposed architecture is 
resilient with respect to 
temporary 
telecommunication 
problem 

ASSEM 
Subcontractor will be 
activated in order to 
update the SCADA 
system 

Components 
highlighted on 
the Pilot 
Physical View 
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Picture of the 
component 

 
Component 
highlighted on 
the 
Deployment 
view 

 

 

 

Table 32. EQP 3.3 (Workstation) Deployment 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

The workstation 
is based on a 
modern intel i7 
CPU, 16 Gb 
ram and a 
double HD, i.e. 
it is an up to 
date HW 
devoted to 
properly 
manage the 
computational 
effort required 
by the project. 
 

Workstation deployment 
is a quite basic activity. 

Workstation deployment 
is a quite basic activity, 
there no problem 
expected. 

ASSEM 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 
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The workstation 
activation is 
based on the 
connection of 
the HW to the 
ICT network of 
the DSO control 
center and on 
the 
configuration of 
the firewall 
devoted to 
guarantee the 
data security. 

Workstation activation is a 
quite basic task, i.e. a 
standard HW has been 
adopted. 
Within the ASSEM data 
network, three different 
areas have been 
identified: 
1) SCADA data network; 
2) ASSEM data network 
with web access; 
3) Network dedicated to 
the workstation of the 
inteGRIDy project. 
Each of these three zones 
is connected to a different 
firewall interface (physical 
separation) and 
communication can take 
place only through the 
firewall, therefore it is 
subject to the defined 
communication policies. 

Workstation deployment 
is a quite basic activity, 
there no problem 
expected. 

ASSEM 
A subcontractor is in 
charge to configure 
the Firewall 

Components 
highlighted on 
the Pilot 
Physical View 

 

Component 
highlighted on 
the Deployment 
view 
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Table 33. EQP 3.4 (ZHERO Technology) Deployment 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

Energy Storage 
System 
provided with 
on-board 
Multifunctional 
mono-phase 
Power Meter, 
ETH 
capabilities, 
Current and 
Voltage 
transformers 
(Low voltage), 
Router or 
Modem and a 
local PLC. 
Battery is 
based on a 
Sodium Nickel 
Chloride 
technology 
sized at 9,6 
kWh. 

ZHERO equipment 
integrate in a single case 
both the Energy Storage 
unit, the PLC and TLC 
equipment, i.e. 
deployment is quite 
straightforward, i.e. 
ZHERO is configured as 
an energy hub to be 
deployed between the 
commercial meter and the 
house. 

Problems could be 
related to the electric 
configuration of the 
house of to the need of a 
proper space to host the 
Zhero. UNE already 
(spring 2019) performed 
on-site check in all the 
houses candidate to host 
the Zhero in order to 
check the technical 
feasibility. 

UNE 
Subcontractors will 
be adopted to 
deploy ZHERO unit 
in private houses. 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

ZHERO 
equipment is 
provided with 
ETH 
capabilities. 
A TCP/HTTP 
channel links 
ZHERO units 
with UNE 
webserver. 
It is based on 
DHCP mode in 
order to obtain 
local LAN IP 
address 
managed by 
the user local 
router. 
Finally, UNE 
webserver is 
provided with 
HTTPS 

In order to link Zhero 
(inside meters) with 
the ASSEM 
workstation, it is 
necessary to: 
configure Zhero on 
UNE webserver 

Connect ETH to local LAN 
(DHCP mode) 

Telecommunication 
problems depends from 
local user quality internet 
connection. 
Each costumer (house) 
involved in the project 
have already been 
checked. 
Temporary o permanent 
data lost can be critical 
for the project, i.e. 
inteGRIDy functionalities 
cannot be done if TLC 
connection is lost. 

UNE 
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capability for 
data exchange 
with external 
systems 

Components 
highlighted on 
the Pilot 
Physical View 

 

Picture of the 
component  

 

Component 
highlighted on 
the Deployment 
view 
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Table 34. SWC 3.1 (DSO SCADA link - ORACLE DB Activation & Firewall set-up) 
Deployment 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

The DSO 
SCADA has to 
be linked with 
an Oracle DB 
exploited, within 
the inteGRIDy 
platform, by the 
MVNMT tool 
(operated on a 
physical 
workstation). 
Both the items, 
DSO SCADA 
and ORACLE 
DB are 
operated inside 
the ICT network 
of the DSO 
control center. 
In order to 
maximize cyber 
security, a 
firewall 
protection has 
been activated. 

For properly managing 
cyber security, in the DSO 
control center ICT 
architecture a proper 
firewall will be configured 
to have a Network 
Segmentation. 
Three layer will be 
configured: 

The layer of the field 
equipment and of the 
SCADA; 
The layer of the DSO 
control center; 
The layer of the 
workstation in charge 
to operate the 
inteGRIDy platform. 

 
The three different layer 
will be protected by a 
proper firewall bounding 
each cross-
communication. 
In particular, in order to 
guarantee reliability 
performances, the firewall 
configuration is based on 
two redundant Fortigate-
30E equipment. 

Problems could be 
correlated with faults on 
a specific HW, i.e. it is 
expected to have the 
possibility to fast recover 
the architecture. 

ASSEM 
A subcontractor will 
be involved for the 
firewall 
configuration. 

Components 
highlighted on 
the Pilot 
Physical View 
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Component 
highlighted on 
the Deployment 
view 

 

 

 

Table 35. SWC 3.2 (FTP interface with the Meteo Forecast) Deployment 

TLC/ICT 
configuration 

Activation 
Description 

Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

The MVNMT tool is 
linked with an 
external weather 
forecast service. 
The external service 
exchange data over 
a FTP link; in order to 
manage cyber 
security a firewall 
architecture has 
been activated. 

The activation of the 
service is quite 
straightforward: 
shortly it is just 
based on the 
activation of the FTP 
link and on the 
configuration of the 
firewall protection. 

The link has been 
already activated, no 
further problems are 
expected. 

ASSEM 
Weather service 
provider 
A subcontractor to 
configure the 
Firewall 

Components 
highlighted on the 
Pilot Physical View 

 

Component 
highlighted on the 
Deployment view 
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Table 36. SWC 3.3 (MV_DMNT and ZHERO webservice link) Deployment 

TLC/ICT configuration Activation Description Possible 
Activation 
Problems and 
solution 
proposed  

Partners 
Invoved 

UNE webserver is 
provided with HTTPS 
capability, exposed by 
means of a RESTful API, 
for data exchange with 
external systems. 
ASSEM hosts an Oracle 
database, which allows 
authorized users to 
perform CRUD 
operations. An ORM is 
therefore used to map 
data held within the 
database. The ORM is 
activated by a 
background process, 
which reads data from the 
ASSEM database with a 
certain frequency (either 
fixed or adaptive), 
sending them towards the 
UNE webserver, and 
gathers information about 
the status of the Zhero 
system. Such information 
are then stored in the 
ASSEM database. 

The software can be 
installed by using a simple 
command-line based 
procedure. A minimal 
configuration is required, 
as the software needs to 
gather information on the 
database. The software 
also includes 
authentication capabilities 
by using a username-
password authentication 
scheme. As the software 
allows for bidirectional 
communication, it operates 
according to the following 
workflow: 
1) The ASSEM database is 
read. 
2) If there are any changes 
in the database, these are 
sent towards the UNE 
webserver. 
3) After a short period of 
time (e.g. 5 seconds), the 
UNE webserver is called 
from the software to get the 
last status of the Zhero. 
These information are then 
stored in the 
ASSEM database. 
4) The workflow is then re-
iterated after a longer 
period of time (e.g. 30 
seconds). 

Possible problems 
may arise due to 
hardware failure 
and network 
downtimes. 

UNE, E@W, 
POLIMI 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP5 / D 5.2  

 

Dissemination Level: Public Page 69 

Components highlighted 
on the Pilot Physical View 

 
Component highlighted 
on the Deployment view 
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3.4 Barcelona Pilot 

3.4.1 Pilot objectives and aspects to be addressed  

The Barcelona pilot project manages a suite of renewable energy technologies deployed in a 
sport center with a swimming pool. The project aims to optimize the control of the following 
assets: 

• Heat pump (240 kW).  

• Dehumidifier. 

• Boiler. 

• HVAC. 

• Solar PV (5 kWp). 

• Battery storage system (52 kWh), including batteries, inverters and a battery 
management system. 

The battery storage and solar PV system is planned to be used as emergency (outage) 
power backup. The project will analyse the feasibility to provide ancillary services to the grid 
through the operation of: 

• The swimming pool as a thermal flexibility mechanism. 

• The solar PV + battery system as a battery flexibility mechanism.  

The exit of the Barcelona pilot coordinator Naturgy from the inteGRIDy project, has led to the 
relocation of the pilot site to a new sport centre. A sport center to host the pilot site has 
already been identified:  

• This has similar operational characteristics to the former sport centre and thus, it is 
suitable to host the pilot. 

• Needs a survey of equipment and sensors available at the pilot site. 

• Requirements and needs are yet to be defined. 

• No changes are expected to the Use Cases defined based on the former sport 
centre. 

There is currently an amendment proposal to address the changes in the Barcelona pilot, 
and pilot related works are expected to be resumed in October 2019. For this reason, the 
information provided in the following sections refers to the former sport centre, and 
consequently, needs to be confirmed and further detailed once the change in sport centre is 
accepted. In addition, given that it is still uncertain when pilot related works will be resumed, 
a conservative approach has been taken to consider that full deployment is expected in July 
2020.  

Deviations are described in Annex I and, for the Barcelona Pilot, a detailed motivation is 
reported in Annex III. 

Objectives and aspects to be addressed by the Pilot are detailed in the following tables. 

Table 37. Demand Response Pillar 

Aspects to be 
addressed  

Current Pilot Status 

Design of scenarios for 
different demand-
response strategies 
depending on on-site 
generation (PV) criteria, 
grid availability (large 

A number of scenarios have been conceptualized to implement 
demand-response (DR) strategies at the Barcelona pilot. 
Distributed Energy Management System (DEMS) tool 
implements the DR strategies based on the input from: PV 
generation provided by NEMO; constraints & surplus in the grid 
provided by a grid market emulator; and forecast of demand as 
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wind turbines) and local 
heat storage (pool) at 
different set 
temperatures, using 
these temperatures as 
a storage buffer. 
Shifting of swimming 
pool filtering times.  

well as demand’s flexibility of the local sport centre computed by 
the TRNSYS Swimming Pool Model and optimized using the 
Intelligent Building Control & Flexibility Prediction-Forecasting. 
Analysis of a number of solar PV + storage and heat pump 
operation configurations with APROS. 

Note: Relevant tools (TRNSYS Swimming Pool Model) 
presented in D4.2 under Section 2.5.1; (NEMO) presented in 
D4.2 under Section 2.3.5, D4.3 under Section 4.2.6 and D4.4 
under Section 4.2.1.9; (DEMS) presented in D4.2 under Section 
2.4.5, D4.4 under Section 4.2.1.10 and D4.5 under Section 
4.2.7, (Intelligent Building Control & Flexibility Prediction-
Forecasting) presented in D4.3 under Section 4.2.2 and D4.4 
under Section 4.2.1.8, and (APROS) presented in D4.2 under 
Section 3.3.2 and D4.3 under Section 4.2.5. 

Inclusion of local 
batteries working as 
stand-alone or in 
cooperation with heat 
pumps.  

The pilot assesses the operation of local batteries as stand-
alone or supplying electricity to the heat pumps using the tools 
NEMO and DEMs, where the driving signals (e.g. grid failure) 
are provided by the grid market emulator. 

Note: Relevant tools (NEMO) presented in D4.2 under Section 
2.3.5, D4.3 under Section 4.2.6 and D4.4 under Section 4.2.1.9; 
(DEMS) presented in D4.2 under Section 2.4.5, D4.4 under 
Section 4.2.1.10 and D4.5 under Section 4.2.7. 

Analysis of those DR 
strategies in the GNF 
living lab in Madrid, 
before real 
implementation.  

Being GNF in its way to leave the consortium, this living lab will 
no longer be used. Nevertheless, the DR strategies generated 
from DEMS, NEMO, TRNSYS Swimming Pool Model and 
Intelligent Building Control & Flexibility Prediction-Forecasting 
will be validated in a virtual environment of similar characteristics 
to the pilot sport centre, before these are actually deployed. 

Note: Relevant tools (TRNSYS Swimming Pool Model) 
presented in D4.2 under Section 2.5.1; (NEMO) presented in 
D4.2 under Section 2.3.5, D4.3 under Section 4.2.6 and D4.4 
under Section 4.2.1.9; (DEMS) presented in D4.2 under Section 
2.4.5, D4.4 under Section 4.2.1.10 and D4.5 under Section 
4.2.7, and (Intelligent Building Control & Flexibility Prediction-
Forecasting) presented in D4.3 under Section 4.2.2 and D4.4 
under Section 4.2.1.8. 

Table 38. Smartening the Distribution Grid Pillar 

Aspects to be addressed  Current Pilot Status 

Create third-party 
relationships between Gas 
Natural Windfarms and 
local storage, in order to 
detect the increase in 
exportation capacity of 
repowered wind farms if 
distributed storage is 
implemented.  

GNF connection will no longer be available (as they are 
leaving the project), but a grid market emulator is developed 
in the Barcelona pilot to include the case where there is a 
surplus in renewable generation and this leads to a decrease 
in electricity prices. In this scenario, NEMO and DEMS tools 
will control the charge of the batteries available at the pilot 
site taking into account electricity prices, as well as weather 
and local demand forecast (computed based on occupation 
schedule). 

Note: Relevant tools (NEMO) presented in D4.2 under 
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Section 2.3.5, D4.3 under Section 4.2.6 and D4.4 under 
Section 4.2.1.9; (DEMS) presented in D4.2 under Section 
2.4.5, D4.4 under Section 4.2.1.10 and D4.5 under Section 
4.2.7. 

Analyse the feasibility of 
using the battery for peak 
load shaving.  

Based on the weather and energy demand forecast as well 
as the energy prices, this information is evaluated by DEMS 
together with the SoC of the battery system to evaluate the 
feasibility to provide peak load shaving. 

Note: Relevant tools (DEMS) presented in D4.2 under 
Section 2.4.5, D4.4 under Section 4.2.1.10 and D4.5 under 
Section 4.2.7. 

Table 39. Energy Storage Technologies Pillar 

Aspects to be addressed  Current Pilot Status 

Heat storage using 
different set temperatures 
during night for the pool. 
Evaluation of the increase 
in evaporation 
(accumulation losses) and 
potential change in 
comfort perception by the 
final users.  

The TRNSYS Swimming Pool Model is fully developed and 
only needs to be slightly tuned based on the characteristics of 
the new pilot site. The model provides a forecast of the 
demand by the swimming pool and assesses its flexibility in 
energy demand taking into account upper and lower bounds 
of comfort of users. 

Note: Relevant tools (TRNSYS Swimming Pool Model) 
presented in D4.2 under Section 2.5.1. 

Electrical storage via Li-Io 
battery, in the Claror 
Cartagena Site.  

NEMO tool is used to monitor and control the electrical 
storage with Li-ion batteries at the pilot site. DEMS controls 
the charge and discharge of the battery system based on the 
market signals as well as forecast in weather and demand. 
Battery system has been designed and procured, and it is 
ready to be deployed at the new sport centre. 

Note: Relevant tools (NEMO) presented in D4.2 under 
Section 2.3.5, D4.3 under Section 4.2.6 and D4.4 under 
Section 4.2.1.9; (DEMS) presented in D4.2 under Section 
2.4.5, D4.4 under Section 4.2.1.10 and D4.5 under Section 
4.2.7. 

Breadboard (Gas Natural 
own testing premises in 
Madrid) testing of the 
different components of 
the system, before 
installing them in the real 
site.  

A full virtual validation of the system components will be 
made prior to their deployment at the pilot site, but not in the 
mentioned living lab as GNF is leaving inteGRIDy. An 
extensive trial period will be considered to ensure that the 
installation of the components is successful and does not 
impact the normal activity of the sport centre. 

Analysis of the increase of 
on-site self-sufficiency and 
interaction between the 
grid, the available storage 
solutions (battery and heat 
storage) and on-site PV 
generation.  

Evaluation of the different storage solutions and on-site PV 
generation, and assessment of their contribution to self-
sufficiency as well as interaction with the grid. 
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3.4.2 Pilot Deployment Plan   

The items involved in the pilot deployment plan can be classified into three types (Table 40):  

• Tools developed inside the inteGRIDy Framework of Tools (FoT); 

• Hardware equipment; 

• Software required to link the hardware equipment and the FoT in a single effective 
pilot architecture. 

The Barcelona pilot is built on six inteGRIDy tools (TOL): 

• TOL.4.1 is the Swimming Pool Model, developed by Aiguasol – the tool models 
energy demand for both the sport centre and swimming pool, and includes the 
dehumidifier, HVAC and boiler as demand nodes.  

• TOL. 4.2 is DEMS (Decentralized Energy Management System), developed by 
Siemens Spain – the tool manages distributed energy resources, virtual power plants 
and demand response. 

• TOL. 4.3 is NEMO, developed by Teeside University – the tool manages the 
operation of the solar PV + battery system and provides the energy stored in the 
battery as flexibility. In addition, the tool relays control, communication and 
notification signals, as well as managing assets. 

• TOL. 4.4 is the Intelligent Building Control & Flexibility Prediction-Forecasting, 
developed by CERTH – the tool optimizes the operation of the swimming pool assets 
by proposing setpoints or asset operation intervals, based on current status and 
forecasted information.   

• TOL. 4.5 is APROS, developed by CERTH – the tool assesses a number of different 
renewable energy and storage scenarios at the sport centre. 

• TOL. 4.6 is SIMAPRO, developed by CERTH – the tool analyses the LCA (Life Cycle 
Assessment) and LCC (Life Cycle Costing) of the renewable energy and storage 
scenarios at the sport centre. 

The hardware equipment (EQP) required is as follows: EQP 4.3 are linked to inteGRIDy tool 
NEMO that acts as central point in the pilot, and includes: Battery, inverter and solar PV; (via 
the SCADA) dehumidifier, HVAC, heat pump and boiler; sensors swimming pool. Finally, a 
number of software interfaces (SWC) are expected to be required associated with the TOLs 
4.1-4.4.  

Table 40. Barcelona Pilot – components to be deployed 

inteGRIDy TOOLs 
(TOL) 

HW Equipment 
(EQP) 

Other SW Tools 
TLC links 
ICT Interfaces 
(SWC) 

TOL.4.1: Swimming 
Pool Model 

EQP.4.1: 
Battery, inverter 
& solar PV; 
SCADA 
dehumidifier & 
heat pump, 
sensors 
swimming pool 

SWC.4.1: API forecasted weather conditions, 
energy cost; API current indoor conditions and 24h 
setpoints; API I/O swimming pool data for 
optimization process; CSV swimming pool load 
shed and consumption forecast   

TOL.4.2: DEMS  SWC.4.2: XML meters consumption data; API 
market emulator; IEC 104 assets status and control 
signals; API optimized generation schedule, 
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OpenADR for demand response events 

TOL.4.3: NEMO  SWC.4.3: API forecasted weather conditions, 
energy cost, meter data; API current indoor 
conditions and proposed 24h setpoints; Modbus 
control solar + battery system; Modbus asset 
status and setpoints SCADA; Open ADR for DR 
events; IEC 104 assets status & generation 
setpoints; API optimized generation schedule; CSV 
battery consumption and load shed forecast 

TOL.4.4: Intelligent 
Building Control & 
Flexibility 
Prediction-
Forecasting 

 SWC.4.4: API I/O swimming pool data for 
optimization process; API current indoor 
conditions; API forecasted weather conditions, 
electricity pricing; API 24h setpoints per each asset 

TOL.4.5: APROS   

TOL4.6: SIMAPRO   

 

The physical view of the Barcelona Pilot is shown in Figure 9. There are two main systems in 
the Barcelona Pilot: a solar PV + battery storage, and the energy system associated to the 
swimming pool in the sport centre. 

The solar PV + battery storage is connected to the distribution grid and the sport centre load. 
The swimming pool energy system is a boiler, dehumidifier and HVAC. The three energy 
systems of the swimming pool are connected to energy meters.  

The indoor temperature and humidity data, as well as weather and electricity cost data from 
online sources are collected by the Barcelona control center. The control center is a 
workstation which manages the solar PV + battery storage system as well as the swimming 
pool energy system through the SCADA. DEMS tool is deployed on the SIEMENS SA private 
cloud server located in Seville (Spain). 
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Figure 9. Physical view of Barcelona Pilot. 

Figure 10 includes the data flow within the Barcelona Pilot. Weather forecast data and 
market electricity prices are gathered from online services. Energy readings are provided 
from internal energy meters. Indoor conditions at the sport centre are measured by 
temperature and humidity sensors.  DR events are generated synthetically by a market 
emulator or manually configured via the user interface in the application.  

These data are used together with the current operation status of the swimming pool to 
optimize the operational parameters of the swimming pool and assess its flexibility to provide 
virtual energy storage capacity.  

The operation of batteries and solar PV, and their use in the case of an outage event rely on 
the data from solar PV generation, battery and energy exchange, market electricity and DR 
events.  
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Figure 10. Barcelona Pilot, data exchange scheme. 

The current status of the Barcelona Pilot is detailed in the Deployment View included in 
Figure 11, where green boxes indicate that the components are already deployed, yellow 
boxes represent items that are going to be deployed, while red boxes are for items whose 
deployment is scheduled in the future.  

Each box is linked to an item listed in Table 40, whose detailed description is reported in the 
next sections of this report. 

 

Barcelona Pilot required adaptations with respect to the DoA, detailed information about the 
motivations, the changes and the solution proposed is presented in Annex III.  
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Figure 11. Barcelona Pilot Deployment overview. 
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Provided that the project is successfully relocated to the identified sport centre, there should 
not be any expected significant changes in the Use Cases from their description in D1.3, 
D1.5 and D1.6. There are five use cases identified in the Barcelona Pilot: 

• BCN_UCA1: Optimization of swimming pool control. The swimming pool energy 
systems include heat pump, dehumidifier and boiler. The control parameters of these 
swimming pool energy systems are optimized based on the weather forecast, 
electricity pricing and swimming pool schedule.  

• BCN_UCA2: Usage of the swimming pool as a thermal storage system. The high 
inertia of the swimming pool provides certain degree of energy consumption flexibility 
which is exploited to provide virtual energy storage capabilities to the grid. The 
flexibility of the swimming pool is assessed based on weather forecast, swimming 
pool schedule, and characteristics of swimming pool energy systems.  

• BCN_UCB1: Smartening the distribution grid: stacking battery functionalities. 
The charge and discharge of the battery system connected to a solar PV system can 
be controlled via a number of strategies: arbitrage; peak shaving; maximize self-
consumption of solar PV production; and provide grid services. The optimization 
algorithm requires forecast of weather, energy prices and load curve of assets.  

• BCN_UCB2: Smartening the distribution grid: service to the grid. Aggregation of 
tertiary and residential consumers as well as prosumers, to provide grid flexibility, grid 
congestion management and increase the penetration of renewable energy. This 
service is triggered by generation schedule or DR events and requires information of 
the flexibility of battery and swimming pool systems, as well as forecast of energy 
demand and generation of site solar PV system.  

• BCN_UCC1: Usage of battery system in case of grid outages. Use the battery 
system to feed a critical demand at the sport centre in case of grid outage. This 
requires information on the state of charge of the batteries. 

For the equipment and software listed in Table 40, Table 41 lists their associated Use Cases 
and scheduled deployment. Furthermore, a tentative Deployment Plan of the Pilot is detailed 
in a Gantt diagram included in Table 42. Deployment work is expected to resume at the new 
sport centre in October 2019 and be finalized in June 2020. If deemed necessary, 
deployment Plan will be updated in coming inteGRIDy deliverables.  

Table 41. Barcelona Pilot – Deployment Plan 

Equipment Use Cases Scheduled Deployment 

EQP. 4.1: Battery, inverter & solar PV; 

SCADA dehumidifier & heat pump, sensors 
swimming pool 

BCN_UCA1, 
BCN_UCA2, 
BCN_UCB1, 
BCN_UCB2, 
BCN_UCC1  

October 2019 – June 2020 

SWC. 4.1: API forecasted weather 
conditions, electricity pricing; API current 
indoor conditions and 24h setpoints; API 
I/O swimming pool data for optimization 
process;  

BCN_UCA1, 
BCN_UCA2 

October 2019 – June 2020 

SWC.4.2: XML meters consumption data; 
API market emulator; IEC 104 assets status 
and control signals; API optimized 
generation schedule, OpenADR for demand 
response events 

BCN_UCA2, 
BCN_UCB1, 
BCN_UCB2 

October 2019 – June 2020 
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SWC.4.3: API forecasted weather 
conditions, energy cost, meter data; API 
current indoor conditions and 24h setpoints; 
Modbus control solar + battery system; 
Modbus asset status and setpoints SCADA; 
OpenADR for DR events; IEC 104 assets 
status & generation setpoints; API 
optimized generation schedule; CSV 
battery consumption and shed forecast 

BCN_UCA1, 
BCN_UCA2, 
BCN_UCB1, 
BCN_UCB2, 
BCN_UCC1  

October 2019 – June 2020 

SWC.4.4: API I/O swimming pool data for 
optimization process; API current indoor 
conditions; API forecasted weather 
conditions, electricity pricing; API 24h 
setpoints per each asset 

BCN_UCA1 October 2019 – June 2020 
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Table 42. Barcelona Pilot – Deployment Plan. 

Equipment/Software 
connection 

Jan-
19 

Feb
-19 

Mar
-19 

Apr
-19 

May
-19 

Jun
-19 

Jul
-19 

Aug
-19 

Sep
-19 

Oct
-19 

Nov
-19 

Dec
-19 

Jan
-20 

Feb
-20 

Mar
-20 

Apr
-20 

May
-20 

Jun
-20 

EQP. 4.1: Battery, inverter 
& solar PV; 
SCADA dehumidifier & heat 
pump, sensors swimming 
pool                   

SWC. 4.1: API forecasted 
weather conditions, 
electricity pricing; API 
current indoor conditions 
and 24h setpoints; API I/O 
swimming pool data for 
optimization process; CSV 
swimming pool load shed 
and consumption forecast                   

SWC.4.2: XML meters 
data; API market emulator; 
CSV files with assets 
(battery & swimming pool) 
load shed and consumption 
forecast; IEC 104 assets 
status; API optimized 
generation schedule                   

SWC.4.3: XML meters 
data; API market emulator; 
CSV files with assets 
(battery & swimming pool) 
load shed and consumption 
forecast; IEC 104 assets 
status; API optimized 
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generation schedule 

SWC.4.4: API I/O 
swimming pool data for 
optimization process; API 
current indoor conditions; 
API forecasted weather 
conditions, electricity 
pricing; API 24h setpoints 
per each asset                   

 

In the next section, a further description of all the components listed in Table 40 is provided. 
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3.4.3 Progress beyond the state of the art for the pilot 

In recent years, we have observed a significant increase in the installed capacity of 
stochastic renewable energy technologies along with a trend towards the electrification of 
equipment that historically have run based in fossil fuels. In this context, the Barcelona pilot 
site aims to innovate and progress beyond the state of the art through the implementation of 
the following listed elements. 

Optimisation of the energy usage of a swimming pool, including a heat pump, 
dehumidifier and boiler, based on weather forecast and usage schedule. A detailed TRNSYS 
Swimming Pool Model has been built and validated against data from the former sport 
centre. The model is coupled with the tool Intelligent Building Control & Flexibility Prediction-
Forecasting which enables a 24-hour ahead optimisation of the energy parameters. This 
model represents the state-of-the-art in the characterization of swimming pool centres 
through the inclusion of usage schedule and weather forecast.  

Use of swimming pool as a virtual energy storage to the grid taking advantage of the high 
inertia, and evaluating the flexibility based on weather forecast, schedule and technical 
characteristics of the energy systems. To date, the characterization of the thermal flexibility 
provided by swimming pool centres is not well understood. The TRNSYS Swimming Pool 
Model accurately characterizes the flexibility of the swimming pool, through the conversion of 
water temperature into MWh of energy and MW of power. The application of this model could 
potentially be replicated, with only small changes, to a large number of facilities. 

Optimisation of usage strategies of batteries connected to a PV system based on 
weather forecast, energy prices and demand profile. Currently, battery system operations 
focus on the state of charge of the system and electricity market price. The battery system 
control approach developed in the Barcelona pilot can be run using multiple strategies (e.g. 
arbitrage, peak shaving, maximize self-consumption of solar PV generation, provide grid 
services, etc.), while it is fed with weather and energy price forecast data as well as load 
curve of assets.  

Provision of services to the grid, through the aggregation of demand from commercial 
buildings and prosumers, providing grid flexibility and increasing the penetration of 
renewable energy. This is an interesting case in the provision of services to the grid due to 
the combination of relevant assets including battery + solar PV system, building load and 
swimming pool. The assets present in the sport centre can be exclusively load (e.g. building), 
generation (e.g. solar PV), or both load and generation (e.g. batteries), and some of these 
assets present a certain degree of flexibility in their generation/load profile (e.g. swimming 
pool and batteries). In order to effectively provide services to the grid, the operation of the 
assets have to consider external parameters such as the signals from the grid, but also 
forecast of energy demand and solar generation among others. 

Use of battery system during grid outages to feed a critical load at the sport centre. A 
minimum available state-of-charge is defined to ensure that critical loads are supplied in case 
of grid outage. This minimum state-of-charge becomes a constraint in the operation of the 
battery system, and therefore drivers such as generation and demand forecast data are 
employed to understand how batteries can be operated in the short term.  

 

3.4.4 Detailed description of the Component Deployment Plan 

Table 43. Deployment of EQP 4.1 Battery + solar system, SCADA dehumidifier & heat 
pump, sensors swimming pool. 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 

Partners Invoved 
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proposed  

Battery, 
inverter & 
solar PV; 
SCADA 
dehumidifier & 
heat pump, 
sensors 
swimming 
pool 
 

5 kWp solar PV and 52 kWh 
battery storage system. 
Physical connection to 
SCADA to control both 
dehumidifier and heat pump.  
Temperature and humidity 
sensors may need to be 
installed at the sport centre. 
 

To be updated Sunlight provides 
inverter and battery 
system. 
External company 
provides solar PV 
system. 
SCADA connection to 
be made by Aiguasol 
or external company.  
Sensors to be installed 
by Aiguasol or external 
company.   

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

Battery, 
inverter & 
solar PV 

Not assessed Not assessed Sunlight for battery 
system and inverter & 
external company for 
solar PV system 

SCADA 
dehumidifier & 
heat pump  

Not assessed Not assessed SCADA connection to 
be made by Aiguasol 
or external company 

Sensors 
swimming 
pool 

Not assessed Not assessed Sensors to be installed 
by Aiguasol or external 
company.   

Components 
highlighted on 
the Pilot 
Physical View 

 
 

Component 
highlighted on 
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the 
Deployment 
view 
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Table 44. Deployment of SWC 4.1: API forecasted weather conditions, energy cost; 
API current indoor conditions and 24h setpoints; API I/O swimming pool data for 
optimization process; CSV swimming pool load shed and consumption forecast. 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

API forecasted 
weather 
conditions, 
electricity 
pricing  

Assessed for former 
conditions, need to be 
reassessed 

Assessed for former 
conditions, need to be 
reassessed 

ESIOS (energy 
cost), supplier of 
forecasted weather 
to be confirmed 

API current 
indoor 
conditions and 
24h setpoints 
per asset  

Assessed for former 
conditions, need to be 
reassessed 

Assessed for former 
conditions, need to be 
reassessed 

Not assessed 

API I/O 
swimming pool 
data for 
optimization 
process 

First tests performed with 
tool Intelligent Building 
Control & Flexibility 
Prediction-Forecasting  

Assessed for former 
conditions, need to be 
reassessed 

Aiguasol & CERTH 

CSV swimming 
pool load shed 
and 
consumption 
forecast  

First trials attempted Assessed for former 
conditions, need to be 
reassessed 

Aiguasol & 
SIEMENS SA 

Components 
highlighted on 
the Pilot 
Physical View 
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Component 
highlighted on 
the Deployment 
view 

 

Table 45. Deployment of SWC 4.2: XML meters data; API market emulator; CSV files 
with assets (battery & swimming pool) load shed and consumption forecast; IEC 104 

assets status; API optimized generation schedule. 

TLC/ICT 
configuration 

Activation 
Description 

Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

XML meters 
consumption data 

Assessed for former 
conditions, need to 
be reassessed 

Not assessed SIEMENS SA & 
suppliers of 
consumption data 

API market emulator  Not assessed Not assessed Aiguasol & 
SIEMENS SA 

Forecasting 
information (load 
consumption, max 
capacity and load 
shed) will be 
calculated in DEMS 

Not assessed Not assessed SIEMENS SA 

IEC 104 assets 
status and control 
signals  

Not assessed Not assessed SIEMENS SA & the 
system that will 
manage the final 
integration with the 
field devices 

API optimized 
generation schedule 

Not assessed Not assessed SIEMENS SA & 
suppliers of 
generation schedule 

Components 
highlighted on the 
Pilot Physical View 
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Component 
highlighted on the 
Deployment view 

 
 

Table 46. Deployment of SWC 4.3: API forecasted weather conditions, energy cost, 
meter data; API current indoor conditions and 24h setpoints; Modbus control solar + 

battery system; Modbus asset status and setpoints SCADA; Open ADR for DR events; 
IEC 104 assets status & generation setpoints; API optimized generation schedule; 

CSV battery consumption and shed forecast. 

TLC/ICT configuration Activation Description Possible 
Activation 
Problems and 
solution 
proposed  

Partners 
Invoved 

API forecasted weather 
conditions, electricity 
pricing, meter data  

Assessed for former 
conditions, need to be 
reassessed 

Not assessed ESIOS (energy 
cost), supplier of 
forecasted 
weather and 
meter data to be 
confirmed 

API current indoor 
conditions and 24h 
setpoints per asset 

Assessed for former 
conditions, need to be 
reassessed 

Not assessed Aiguasol 

Modbus control solar + 
battery system  

Not assessed Not assessed External 
company 

Modbus asset status and 
setpoints SCADA  

Assessed for former 
conditions, need to be 
reassessed 

Not assessed External 
company 

Open ADR for DR events  Not assessed Not assessed Aiguasol & 
SIEMENS SA 

IEC 104 assets status & 
generation setpoints per 
asset 

Not assessed Not assessed SIEMENS SA & 
the system that 
will manage the 
final integration 
with the field 
devices 

API optimized generation 
schedule 

Assessed for former 
conditions, need to be 
reassessed 

Not assessed Aiguasol & 
SIEMENS SA 

Forecasted information 
(load consumption, max 
capacity and load shed) 

Not assessed Not assessed SIEMENS SA 
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will be calculate in DEMS 

Components highlighted 
on the Pilot Physical View 

 

Component highlighted 
on the Deployment view 

 

 

Table 47. Deployment of SWC 4.4: API I/O swimming pool data for optimization 
process; API current indoor conditions and 24h setpoints; API forecasted weather 

conditions, energy cost. 

TLC/ICT configuration Activation Description Possible 
Activation 
Problems and 
solution 
proposed  

Partners 
Invoved 

API I/O swimming pool 
data for optimization 
process 

Assessed Not assessed CERTH & 
Aiguasol 

API current indoor 
conditions and 24h 
setpoints per asset 

Not assessed Not assessed CERTH & 
Aiguasol 

API forecasted weather 
conditions, electricity 
pricing 

Not assessed Not assessed ESIOS (energy 
cost), supplier of 
forecasted 
weather to be 
confirmed 
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Components highlighted 
on the Pilot Physical View 

 

Component highlighted 
on the Deployment view 

 

 

 

 

 

 

 

  



 

H2020 Grant Agreement Number: 731268 

Document ID: WP5 / D 5.2  

 

Dissemination Level: Public Page 90 

3.5 St Jean Pilot 

3.5.1 Pilot objectives and aspects to be addressed  

The St. Jean pilot demonstrates the personalized Demand Response (DR) and visual 
analytics system.  The pilot consists of the Demand Side Energy Profile (DSEP) tool and 
Visual Analytics Engine (VAE) developed by TREK.  These are implemented in 10 private 
houses and apartments, and one commercial building owned by the regional DSO SOREA. 
The optimized DR actions, proposed for each individual end-user by the VAE tool, are 
defined based on each user’s demand flexibility. The demand flexibility is dynamically 
calculated taking into account the RES capabilities (following an energy to heat approach) at 
the end-user premises and the end-user’s personalised comfort profiles. 

The impact of the DR profiles and customers acceptance will be measured against specific 
KPIs based on the monitoring of the customer’s energy consumption and equipment 
operational status. In the following section, an analysis of the entire system and the 
estimated deployment timeplan is presented. Finally, the independent system components 
are listed and described along with their deployment process.  

Objectives and aspects to be addressed by the Pilot are detailed in the following tables. 

Table 48. Demand Response Pillar 

Aspects to be addressed  Current Pilot Status 

Accurate prosumers’ 
energy behaviour and 
comfort modelling towards 
the extraction of context-
aware demand flexibility 
profiles to participate in 
DR schemes 

Within the project, the Demand Side Energy Profiling (DSEP) 
tool has been developed based on TREK’s profiling 
algorithm. Its main functionality is to extract personalised 
flexibility regarding electric HVAC, domestic hot water and 
lighting devices, based on personalised visual/thermal 
comfort profiles and device profiles calculated on real-time 
information collected at the end-user premises. This 
information concerns ambient conditions related to the user 
comfort (temperature, humidity, luminance and occupancy), 
operational status of the relevant devices (HVAC, lighting and 
electric water heating) and energy consumption information 
of relevant individual loads. The personalised demand 
flexibility calculated per prosumer promotes the determination 
of context-aware DR schemes.  

The DSEP tool is currently tested and calibrated in laboratory 
conditions and is expected to be deployed without any 
foreseen deviations in M36.  

Note: Relevant information to be found in D4.2 – InteGRIDy 
modelling mechanisms for topology analysis, DR flexibility 
and storage. 

Prosumers’ flexibility 
clustering, classification 
and prioritization for the 
provision of different 
services to the distribution 
grid (balancing, ancillary 
services) 

Demonstration of 
Automated (Human-
Centric) DR Schemes and 

The Visual Analytics Engine (VAE) is a web-based, user 
interface (UI) that interoperates with the DSEP tool 
(described above) and will be provided to SOREA, Within 
inteGRIDy, the VAE will facilitate the monitoring of the 
company’s assets (customers) and provide analytics based 
on the processing of raw data received in real time also 
addressing environmental and monetary aspects correlated 
to the asset energy consumption.  

The functionalities supported by the tool, include 
clustering/classification of the assets, and trend analysis 
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Price-Based DR 
Strategies 

based on spatiotemporal characteristics and flexibility KPIs 
further allowing the trend and outlier detection. 

Additionally, the What-if analysis functionality offered allows 
the evaluation of the available DR Schemes, derived in 
collaboration with the DSEP tool, along with the overview of 
previously implemented DR campaigns and their 
performance.  

The various visualisation techniques and spatiotemporal 
filters employed by the tool offer an informative and 
comprehensive representation of the available portfolio, 
supporting the decision making of the DSO (SOREA) and 
facilitating the implementation of various ancillary services 
and strategies. They also offer the necessary background to 
facilitate the distribution grid management and enable the 
provision of ancillary services to the prosumers in the 
portfolio.  

The VAE tool will be deployed without any foreseen deviation 
in M36.  

Table 49. Smartening the Distribution Grid Pillar 

Aspects to be addressed  Current Pilot Status 

Tools and methods for 
analysing and forecasting 
demand flexibility even in 
the short-term.  

Tools for optimal VPP 
configuration based on 
evolving requirements of 
the distribution grid and 
available flexibility sources 
and their characteristics. 

Tools and techniques for 
internal optimization and 
dispatching between 
different flexibility sources 
(demand vs virtual 
storage) at various spatio-
temporal granularity 

The St. Jean pilot activities are based on the development of 
a smart sensor/meter topology installed at the end user 
premises to support the DSEP and VAE functionalities. 

The VAE tool in cooperation with the DSEP tool, offers the 
DSO (SOREA) the possibility to monitor the demand flexibility 
of individual assets in real time, along with additional 
analytics of flexibility KPIs and other relevant metrics.  

Moreover, the VAE tool facilitates the portfolio analysis by 
offering information of the flexibility performance of individual 
assets over a selected timeframe versus the normalized 
performance of the entire portfolio, combined with further 
outlier and trend detector functionalities. 

The “What-if” optimization analysis of the VAE, in 
collaboration with the DSEP tool, provides an estimation of 
the demand flexibility potential of individual assets facilitating 
the evaluation of different DR strategies. Additionally, through 
the dispatch control functionality, the real time 
implementation of the selected strategy, by remotely 
actuating DR actions at the user premises. 

Note: Relevant information to be found in: 

D4.2 – InteGRIDy modelling mechanisms for topology 
analysis, DR flexibility and storage. 

D4.4 – InteGRIDy decision making and optimisation 
mechanisms 

Table 50. Energy Storage Technologies Pillar 
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Aspects to be addressed  Current Pilot Status 

Modelling the thermal 
behaviour of buildings to 
identify thermal mass and 
inertia characteristics and 
assess their capabilities to 
virtually energy storage 
and provide flexibility. 

Demonstration of 
innovative Power-to-heat 
solutions resulting from 
the project for VES in 
Buildings through 
optimized HVAC and 
water heaters control. 

For the requirements of inteGRIDy, the DSEP tool is further 
enhanced by implementing concepts of Virtual Energy 
Storage (VES), referring to the building thermal model and 
the available water heaters.  

By incorporating the building thermal model in the flexibility 
calculation, the forecasting of the thermal losses and gains is 
enabled allowing the estimation of the demand flexibility 
potential per asset.  

By also including the water heater model in the optimization 
mechanism of the DSEP tool further explores the additional 
VES potential for the evaluation of a power-to-heat solution 
for the equipment available at the residential and commercial 
pilot sites. 

Coordination with DR 
Solutions to optimize 
Smart Grid Operations 
and minimize 
intrusiveness in 
occupants’ premises and 
compromises in their 
comfort. 

The VAE tool allows the DSO (SOREA) to select and 
implement the preferred DR campaigns. The proposed DR 
actions have been extracted based on the context-aware 
demand flexibility derived from the DSEP tool; thus, the 
minimization of the end user nuisance is assumed.  

Through the application of a sorting/ranking algorithm on the 
available assets, the visualisation tool facilitates the selection 
of assets for the optimal DR campaign.  

Note: Relevant information to be found in: 

D4.2 – InteGRIDy modelling mechanisms for topology 
analysis, DR flexibility and storage. 

D4.4 – InteGRIDy decision making and optimisation 
mechanism 

 

3.5.2  System Description 

The St.Jean pilot installations are continuously monitored for indoor conditions, energy 
consumption and operational status of connected electrical equipment. The raw data streams 
are uploaded to TREK’s cloud server where it is cleansed and processed. The information is 
made available to the DSO in the form of visual analytics through the web application, along 
with a number of optimised DR campaign options. Based on these options, the DSO can 
select the appropriate campaign and dispatch DR signals, which are transmitted and 
actuated at the pilot sites. An overview of the communications network at the St. Jean is in 
Figure 12. 
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Figure 12. St. Jean pilot physical view 

Considering the pilot installations in more detail, the data collected at the pilot premises 
include energy consumption, indoor environmental conditions, occupancy, and operational 
status of the installed HVAC, DHW and lighting equipment. Wireless sensors, smart meters 
and smart switches installed at the pilot sites, both commercial and residential, communicate 
with the gateway and with one another using communication protocols such as z-wave, 
Zigbee and WiFi. The local gateway collects the timestamped raw data and uploads it to 
TREK’s cloud server. In case of network disruptions, a back-up mechanism is installed at the 
gateway in order to retain the collected timestamped data until the network is restored and 
the uploading of data can be resumed. Table 51 summarizes all the hardware equipment and 
the software to be deployed at the pilot sites, including the tools developed by TREK. 

Table 51. St. Jean pilot – Components to be deployed 

inteGRIDy TOOLs 
(TOL) 

HW Equipment 
(EQP) 

Other SW Tools 
TLC links 
ICT Interfaces 
(SWC) 

TOL.5.1: Demand Side 
Energy Profile 

EQP.5.1: Raspberry-Pi gateway SWC.5.1: MySQL 

TOL.5.2: Visual Analytics 
Engine 

EQP.5.2: Z-wave smart meters 
and switches 

SWC.5.2: Apache Tomcat 

 EQP.5.3: Z-wave Multisensor  SWC.5.3: Java/J2EE 

 EQP.5.4: Light control -dimming   

 

Current and historical data is further processed,  

• to provide analytics and KPIs for the DSO asset (customer) portfolio analysis and 
management, and  
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• to generate User Comfort Profiles which are the basis of the Demand Flexibility 
calculation of the assets.  

Comfort profiles are dynamically updated and the corresponding Demand Flexibility profiles 
are used to determine the optimal DR Strategies. These are made available to the DSO for 
dispatch control along with the performance analytics of the assets in the DSO portfolio 
through the Visualization Analytics Engine (VAE).  

The Demand Flexibility profiles are further enhanced by incorporating aspects of Virtual 
Energy Storage (VES) at the end-user premises. 

 

Figure 13. St. Jean pilot, data exchange scheme 

3.5.3 Pilot Deployment Plan 

This section documents the different deployment stages at the St. Jean pilot sites. The 
flowchart presented in Figure 14 maps the activities necessary to complete the system 
deployment, using a color coding according to which the already completed activities are 
green while the ones that are currently in process are orange. At the moment, the installation 
of the physical components at the pilot premises is ongoing.  The two tools developed by 
TREK, the DSEP and the VAE, are being tested offline prior to the deployment. At the bottom 
tile of the flow chart, the use cases defined for the St. Jean pilot in “D1.5 – InteGRIDy 
Architecture, Functional/Technical Specifications” are listed.  The system will be tested and 
validated based on these use cases, as soon as all deployment stages have been 
successfully completed.  
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Figure 14. St. Jean Pilot Deployment overview 

The use cases for St. Jean pilot, have already been described in D1.5, and are briefly 
presented below in order to improve the clarity of the document. 

• INN_UCA1: Continuous calibration of Prosumer Profiling Models 
Dynamically calibrated consumer profiles of visual and thermal comfort, based on 
monitoring indoor environmental conditions and electrical equipment operational 
status.  The comfort preferences of the consumers are determined by their actual 
behaviour and does not require any explicit information or interviews.  

• INN_UCA2: Periodic calculation of Context Based Demand Flexibility Profiles 
Generation of dynamically adapted consumer Demand Flexibility models to reflect the 
real-time demand flexibility based on the characteristics of the installed equipment, 
the indoor environmental conditions and the comfort preferences of the consumers. 
The incorporation of Virtual Energy Storage in the Demand Flexibility Model allows for 
further prediction of thermal losses/gains of the building, facilitating the Demand 
Flexibility potential calculation. 

• INN_UCB1: DR Strategy Optimization and DR Signal Dispatching 
DR strategy implementation, to optimize the implemented strategy depending on the 
customer’s demand flexibility potential and on the requirements of the external 
stakeholders (e.g. DSO) and to control energy to ensure the accurate application of 
DR in a non-intrusive way. 

• INN_UCB2: Enriched Visualization of portfolio performance 
Definition of a front-end Decision Support System (DSS) tool, providing a number of 
functionalities and data analytics based on the data streams received from the 
various assets in the portfolio of the DSO to facilitate the quick and accurate decision 
making. 

To elaborate on the flowchart of Figure 14, Table 52 correlates each component from Table 
51 with the relevant use cases. Furthermore, an estimation of each component’s deployment 
completion is provided in the same table.    
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Table 52. St. Jean pilot – Deployment Plan 

Equipment Use Cases Scheduled Deployment 

EQP.5.1: Raspberry-Pi gateway INN_UCA1, INN_UCA2, 
INN_UCB1 

December 2019 

EQP.5.2: Z-wave smart meters 
and switches 

INN_UCA1, INN_UCA2, 
INN_UCB1 

December 2019 

EQP.5.3: Z-wave Multisensor  INN_UCA1, INN_UCA2 December 2019 

EQP.5.4: Light control/dimming  INN_UCA1, INN_UCA2, 
INN_UCB1 

December 2019 

SWC.5.1: MySQL INN_UCA1, INN_UCA2, 
INN_UCB2 

In place 

SWC.5.2: Apache Tomcat INN_UCSA1, 
INN_UCA2, INN_UCB1, 
INN_UCB2 

In place 

SWC.5.3: Java/J2EE INN_UCSA1, 
INN_UCA2, INN_UCB1, 
INN_UCB2 

In place 

TOL.5.1: DSEP tool INN_UCSA1, 
INN_UCA2, INN_UCB1  

December 2019 

TOL.5.2: VAE INN_UCSA1, 
INN_UCA2, INN_UCB1, 
INN_UCB2 

December 2019 

 

A detailed time-plan is presented in the form of a Gannt Chart in Table 53. According to the 
presented time-plan, the system installation is expected to be finished by December 2019. 
The pilot installations are currently in process and the DSEP and VAE tools, developed by 
TREK, have been developed and are currently tested offline before being officially deployed 
also in December 2019. 

Table 53. St. Jean pilot - Deployment plan 

St.Jean Pilot Ja
n-
19 

Fe
b-
19 

Ma
r-
19 

Ap
r-
19 

Ma
y-
19 

Ju
n-
19 

Jul
-19 

Au
g-
19 

Se
p-
19 

Oc
t-
19 

No
v-
19 

De
c-
19 

EQP.5.1: 
Raspberry-Pi 
gateway 

            

EQP.5.2: Z-
wave Smart-
meters and 
switches 
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EQP.5.3: Z-
wave 
Multisensor 

            

EQP.5.4: 
Light 
control/dimmi
ng 

            

SWC.5.1:MyS
QL 

            

SWC.5.2: 
Apache 
Tomcat 
server 

 
           

SWC.5.3: 
Java/J2EE 

 
           

TOL.5.1: 
DSEP tool 

 
           

TOL.5.2: VAE   
           

 

3.5.4 Progress beyond the state of the art for the pilot 

The pilot site activities carried out at St. Jean are expected to achieve the following progress 
beyond the state of the art: 

• The installation of a smart hardware equipment infrastructure at 10 residential and 1 
commercial pilot building will support the demonstration of an innovative toolset 
composed by the DSEP tool and the VAE for the evaluation of context aware DR 
schemes and the support of the decision making process of SOREA to improve the 
distribution management efficiency. More specifically: 

o The implementation of the innovative human-centric tool (DSEP) will enable 
the calculation of personalized Demand Flexibility for the implementation of 
novel DR strategies, to address the poor acceptance of end-users to the 
traditional DR schemes and enhance the services provided by the DSO. The 
profiling algorithm is expected to improve the accuracy of the demand 
flexibility estimations and further support novel business models. Moreover, 
the prosumers’ experience and active engagement are expected to increase 
due to the introduction of less intrusive DR actions, with respect to the end-
users’ comfort and preferences. 

o Another innovation introduced is the refinement of the individual demand 
flexibility of the consumers, by incorporating aspects of VES. More specifically 
an energy-to-heat approach is implemented based on the building thermal 
model, also taking into account the model of the available electric water 
heater. The introduction of the individual demand potential per end-user 
allows a short time forecast which will maximize the impact of the 
implemented DR strategies. 
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Finally, by pairing the DSEP engine with a customisable web-based user interface for the 
DSO, to offer the DSO feedback through advanced visualisations according to the case of 
interest, the decision making regarding the DR strategy optimization and the distribution grid 
management is enabled. By incorporating a dispatch control functionality to the UI, the DSO 
can easily implement the selected DR strategy and remotely control the equipment of interest 
at the end user premises in both residential and commercial buildings. 

 

3.5.5 Detailed description of the Components Deployment Plan 

Table 54. EQP 5.1 – 5.4 (Sensor Network) Deployment 

Equipment 
Description 

Deployment 
Description 

Possible Deployment 
Problems and solution 
proposed  

Partners 
Invoved 

EQP.5.1: Raspberry-
Pi gateway. The 
gateway 
accomodates an 
integrated z-wave 
antenna to allow the 
communication with 
the z-wave meters 
and sensors, and an 
SD card used for the 
storage of the 
gateway firmware and 
the short-term storage 
of data if necessary. 

The Gateway requires a 
5V power supply and 
needs an internet 
connection. The 
gateway is necessary 
for the deployment of 
the sensing, control and 
actuation network 
installed at the pilot 
premises. 

Communication problems 
with hardware deployed in 
remote areas of the pilot 
site might occur, along 
with difficulty in efficiently 
handling a large number of 
sensors. These issues 
within the pilot premises 
are addressed by carefully 
planning the gateway 
placement in relation to the 
rest of the equipment 
installation taking the 
building topology into 
account. 

SOREA is 
responsible for 
any hardware 
issues that 
might occur 
during or after 
the equipment 
deployment. 

 

TLC/ICT configuration Activation Description Possible Activation 
Problems and solution 
proposed  

Partners 
Invoved 

The Raspberry-Pi is 
an industrial, Linux-
based computer and 
TREK has provided 
the necessary 
software for the 
system 
commissioning, and 
other functionalities 
such as the back-up 
mechanism and the 
dispatch control 
functionality. It is 
required that the 
gateway is connected 
to the internet at all 
times to allow the 
bilateral 
communication with 
TREK’s cloud server. 

No specific process is 
necessary for the 
gateway activation. All 
processes are done 
automatically as soon 
as the device is 
powered on. 

Problems might occur due 
to poor internet 
connectivity leading to 
disruption of the gateway 
communication with the 
cloud server. A back-up 
mechanism has been 
developed to avoid loss of 
data due to connectivity 
disruptions. 

TREK is the 
partner 
responsible for 
the software 
support. 
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The internet 
connection can be 
established via 
Ethernet or WiFi 
although a WiFi 
network is mandatory 
for the system’s 
operation. 

Components 
highlighted on the 
Pilot Physical View 

  

Picture of the 
component  

  

0 
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Component 
highlighted on the 
Deployment view 

 

 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners 
Invoved 

EQP.5.2: Z-wave 
smart meters and 
switches. 
Z-wave Three-phase 
smart clamps. This 
device records 
electricity 
consumption using 
three current 
transducers and 
transmits the 
measured values 
wirelessly using the z-
wave protocol. It can 
be used to either 
measure three-phase 
or single-phase set-
ups. 
Z-wave Nano switch 
with energy 
metering. This device 
is wired directly to the 
conventional switches 
and can be both 
automated or 
manually controlled, 
while allowing the 
remote monitoring of 
the switch activity and 
measuring the energy 
consumption. It can 
handle devices up to 
2.2 kW. 
Z-wave plus Heavy-
Duty switch with 

The Smart clamps are 
installed directly to the 
mains electrical 
conductor. 
The Nanoswitch and 
the Heavy-duty switch 
need to be wired 
directly to the remotely 
controlled switches. 
Both installations 
require a certified 
electrician. 
The Smart plug is a 
plug-and-play device. It 
only requires to be 
plugged in a socket 
beneath the electrical 
device to be metered 
and controlled. 

A common problem of the 
Smart clamps is that due 
to their size, they do not 
always fit in the circuit 
board. It is recommended 
to install the clamps inside 
the circuit board and the 
main body of the energy 
meter to be mounted 
outside the board. 
Nano switches can not 
handle very large loads, 
over 2.2 kW. In such 
cases, a Heavy-duty 
switch is used instead. 
A frequent problem of all z-
wave devices is the 
limitations in the maximum 
distance between the 
smart clamps and the 
gateway. To avoid relevant 
problems, it is 
recommended that each 
floor accommodating 
system components at the 
installation site is equipped 
with an independent 
gateway connected to the 
server. Additionally, no 
metal obstacles or thick 
walls should intervene 
between the devices and 
the gateway. 

SOREA is 
responsible for 
hardware 
issues that 
might occure 
during or after 
the equipment 
deployment. 
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energy metering. 
This device is 
proposed as an 
alternative to the 
Nano-switches when 
the loads to be 
metered exceed 2.2 
kW. The switch is 
wired directly to 
conventional switches 
and allows automated 
or manual control, 
and also remote 
monitoring. 
Z-wave Smart 
Plug/Switch. This 
device is directly 
plugged to the 
existing 2-
pin/grounded/16A 
(usually) type C/E 
electric plugs   to 
monitor and wirelessly 
report the energy 
consumption and 
remotely control the 
connected device. 

TLC/ICT configuration Activation Description Possible Activation 
Problems and solution 
proposed  

Partners 
Invoved 

The manufacturer of 
the selected z-wave 
equipment specifies 
that the devices 
require no calibration. 
That means that they 
can be commissioned 
as soon as their 
installation is 
completed, provided 
that the gateway has 
already been 
deployed and is 
connected to the 
internet. The 
commissioning can be 
easily done through 
the commissioning 
app installed at the 
gateway. 

The user can detect the 
devices in the 
commissioning app 
installed in the gateway 
and easily commission 
the devices by 
providing the 
specifications of the 
pilot installation. 

No significant problems 
are foreseen in the 
activation of the z-wave 
meters and smart-switches 

SOREA is 
responsible for 
hardware 
issues that 
might occure 
during or after 
the equipment 
deployment. 
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Components 
highlighted on the 
Pilot Physical View 

  

Picture of the 
component  

 

 

 

0 

Smart clamp 
current 
transducer 

 

Smart clamp 
metering body in 
the circuit board 
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Component 
highlighted on the 
Deployment view 

 

Equipment 
Description 

Deployment 
Description 

Possible Deployment 
Problems and 
solution proposed  

Partners Invoved 

EQP.5.3: Z-wave 
Multisensor 

The multisensor is 
used for monitoring 
the indoor 
environmental 
conditions. It 
measures 
temperature, 
humidity, luminance 
and presence with a 
single device. 

The multisensor can 
be fixed on the wall or 
on the ceiling and as 
all z-wave devices, it is 
recommended that it is 
installed away from 
metal obstacles or 
thick walls to avoid 
signal disruptions. 
Finally, as the 
multisensor also 
measures luminance, it 
is recommended that it 
is not facing directly on 
sources of direct light. 

High resolution 
measurements are 
energy intensive and 
the device batteries 
require to be 
changed or charged 
frequently. Therefore, 
it is recommended 
that the multisensor 
is powered with the 
USB cable. 

SOREA is 
responsible for 
hardware issues that 
might occure during 
or after the 
equipment 
deployment. 

 

Nano-
switches 
installed in 
the circuit 
board 

Smart plug 
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TLC/ICT configuration Activation Description Possible Activation 
Problems and 
solution proposed  

Partners Invoved 

The manufacturer of 
the selected z-wave 
equipment specifies 
that the devices 
require no calibration. 
The device can be 
commissioned 
directly, provided that 
the gateway has 
already been 
deployed and is 
connected to the 
internet 

The user can detect 
the devices through 
the commissioning app 
installed in the 
gateway and easily 
commission the 
devices by providing 
the specifications of 
the pilot installation. 

 

No significant 
problems are 
foreseen in the 
activation of the z-
wave meters and 
smart-switches 

SOREA is 
responsible for 
hardware issues that 
might occure during 
or after the 
equipment 
deployment. 

 

Components 
highlighted on the 
Pilot Physical View 

  

Picture of the 
component  

 

0 
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Component 
highlighted on the 
Deployment view 

 

Equipment 
Description 

Deployment 
Description 

Possible 
Deployment 
Problems and 
solution proposed  

Partners Invoved 

EQP.5.4: Light 
control/dimming 
Tradfri Lighting 
fixtures – Gateway – 
Dimmer. This 
complete lighting 
solution provided by 
IKEA offers dimmable 
lighting fixtures, a 
wireless dimmer and 
a gateway, using a 
dedicated app, also 
provided by IKEA. 
This solution is used 
for the residential 
sites. 
Z-Wave Qubino 
Flush Dimmer is a 
MOSFET-light-
switching device that 
allows 0-10V dimming 
and communicates 
wirelessly with the 
gateway using Z-
wave protocol. This 
solution is used for 
the commercial sites. 

The Tradfri Lighting 
fixtures are installed 
as typical lightbulbs. 
The Tradfri gateway 
and dimmer do not 
require any special 
installation. 
The Flush Dimmer 
is wired directly with 
the remotely 
controlled switch by 
a certified 
electrician. 

No problems at 
the hardware 
installation are 
foreseen for the 
Tradfri lighing 
fixtures. 
As the Qubino 
Flush dimmer is a 
z-wave device, 
metal elements 
near the z-wave 
antenna might 
cause signal 
interference. It is 
recommended 
that the antenna is 
placed as far 
away from metal 
elements as 
possible 

A certified electrician is 
responsible for the 
installation of the Qubino 
Flush dimmer. For 
problems at the Tradfri 
components, the user 
should contact IKEA 
directly. 
 

TLC/ICT configuration Activation 
Description 

Possible 
Activation 
Problems and 
solution proposed  

Partners Invoved 

IKEA Tradfri lighting 
system: The lighting 
fixtures, dimmer and 
gateway 

The Tradfri Lighting 
fixtures are 
commissioned 
along with their 

For the Tradfri 
system, difficulties 
in the device 
commissioning 

SOREA is responsible for 
the commissioning of the 
components. IKEA should 
be notified for problems 
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communicate with 
each other using 
Zigbee protocol. The 
Tradfri gateway is 
further connected to 
the internet and 
communicates with 
the Raspberry-Pi via 
WiFi. 
Z-Wave Qubino: The 
manufacturer of the 
selected z-wave 
equipment specifies 
that the devices 
require no calibration. 
The device can be 
commissioned 
directly, provided that 
the gateway has 
already been 
commissioned and 
connected to the 
internet. 

dimmer at the 
Tradfri gateway 
through the user 
app provided by 
IKEA. 
Their 
commissioning 
process must be 
first completed 
following the 
instructions 
provided by IKEA 
and then the Tradfri 
gateway can be 
commissioned to 
the Raspberry-Pi 
gateway through the 
commissioning app. 
In this way, the two 
gateways can 
bilaterally 
communicate 
through the WiFi 
network for 
monitoring and 
control purposes. 
Qubino Flush 
dimmers can be 
directly detected 
and commissioned 
through the 
commissioning app 
of the gateway. 
They allow for 
bilateral 
communication and 
can dim the lights 
using a 0-10V 
dimming system. 

might arise. It is 
important that all 
three IKEA 
devices are 
available and 
properly 
connected with 
one another 
following the 
manufacturer’s 
instructions before 
further 
commissioning 
the system to the 
Raspberry-Pi. 
For the Qubino 
Flush dimmer 
metal obstacles 
near the device 
should be 
avoided, and the 
device should be 
installed near the 
gateway to 
prevent 
communication 
disruptions. 

regarding the Tradfri 
system and the IKEA 
commissioning app. 
 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP5 / D 5.2  

 

Dissemination Level: Public Page 107 

Components 
highlighted on the 
Pilot Physical View 

  

Picture of the 
component  

 

Component 
highlighted on the 
Deployment view 

 

 

Table 55. SWC 5.1 TREK Data base Deployment 

TLC/ICT 
configuration 

Activation 
Description 

Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

The data collected 
at the pilot 
premises is stored 
at a dedicated 
database, 
established at 

No special activation 
process is required. 

As far as the database is 
concerned, no serious 
problems are foreseen. 
However, disruptions to 
the internet connection 
can affect the quality of 

TREK 

0 

Qubino 
Flush 
dimmer 
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TREK’s cloud 
server and 
deployed using 
MySQL. The 
database 
communicates with 
both tools 
developed by 
TREK (DSEP & 
VAE) to allow the 
provided 
functionalities 
including the profile 
generation and the 
analytics of 
historical data. 
 

the collected data. As 
already described in 
previous sections, to 
avoid missing data, the 
back-up mechanism has 
been installed in every 
Raspberry-Pi gateway as 
a mitigation measure. 
 

Components 
highlighted on the 
Pilot Physical View 

 

Component 
highlighted on the 
Deployment view 
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Table 56. SWC 5.2-5.3 & TOL 5.1-5.2 TREK tools Deployment 

TLC/ICT 
configuration 

Activation 
Description 

Possible Activation 
Problems and 
solution proposed  

Partners Invoved 

The DSEP tool (TOL 
5.1) receives 
sensorial, 
operational and 
consumption data 
collected at the 
sensor network and 
generates and 
dynamically updates 
comfort and demand 
profiles for the users 
of the system. 
The VAE (TOL 5.2) 
acts as a web-based 
user interface for the 
DSO, to facilitate the 
monitoring of the 
pilot sites and suppor 
the real-time 
decision-making by 
offering data 
analytics based on 
the current and 
historical collected 
data, optimized DR 
campaign options 
and additional 
functionalities of 
dispatch control. 
 

Both tools are 
developed in Java and 
will be deployed to an 
Apache Tomcat 
container (SWC.5.2). 
The DSEP is a back-
end tool 
communicating with 
the VAE. 
The VAE interface is 
developed through the 
J2EE application. 
(SWC.5.3) 
 

At this point, the most 
probable problem 
associated with the 
deployment of the tools 
is the availability of the 
services. In cases that 
such problems arise, 
the users are 
requested to contact 
the TREK developing 
team for further 
information. 

TREK 

Components 
highlighted on the 
Pilot Physical View 
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Component 
highlighted on the 
Deployment view 
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3.6 Nicosia Pilot 

3.6.1 Pilot objectives and aspects to be addressed  

The Cyprus pilot will test two different pilot cases.  

A microgrid within the campus of University of Cyprus (UCY) - The University of Cyprus 
is in the transformation phase to become a “living lab”. Currently, more than 400 kWp PV are 
installed both on rooftops and in terrain. Furthermore, many buildings within the university 
campus have Building Energy Management Systems (BEMS) for controlling the 
heating/cooling. A large PV park (10 MWp) and a battery storage bank (7.5 MWh) are going 
to be installed in two stages (1st stage 5MWp PV and 2.35MWh Battery Storage – estimated 
installation date early-2020) within the university campus, enabling the microgrid operation. 
Monitoring of the microgrid is already being carried out through sensors and advanced smart 
metering infrastructure, placed in several nodes within the campus. A single point for 
collecting the measurements and take the respective control decisions has, to the degree 
planned by the inteGRIDy project, been implemented and it will be further expanded through 
the PV park project.  

Dispersed prosumers within the Cyprus island - Selected prosumers have a photovoltaic 
(PV) installation with two separate smart metering infrastructures, in order to have access 
both to production and consumption data. They have been selected to be in the district area 
of Nicosia and Larnaca. These two different sites have been proposed for reasons of having 
different weather conditions, while being close to the DSO / UCY. Furthermore, the selected 
prosumers are not supplied by the same distribution feeder. The impact of the proposed 
solutions to a single feeder of the electrical grid will be examined within the university 
microgrid test case.  

Objectives and aspects to be addressed by the Pilot are detailed in the following tables. 

Table 57. Demand Response Pillar 

Aspects to be addressed  Current Pilot Status 

All University buildings and 
the nearby district (46 
households) will act as 
individual consumers of 
energy. 

The university has connected all the loads of the university 
to a single point of control through a central management 
system capable of controlling loads through direct control 
through the BEMSs of the various buildings. The BEMSs 
of 4 buildings are already connected to the central system 
and more are planned to be connected in the near future, 
falling within the period that the inteGRIDy project will be 
operational. This offers DR capabilities and generation of 
available energy flexibility to be traded with the local DSO 
in meeting grid services. The DSO has achieved 
connectivity with the targeted prosumers equipped with 
smart appliances to offer DR and flexibility trading 
capabilities. 18 prosumers are directly connected to the 
current flexibility trading platform that has been developed 
through third parties to the inteGRIDy project but 
incorporated in the investigation lot of the inteGRIDy 
project as described elsewhere. More prosumers are 
connected to the DSO through smart meter solutions using 
own funds through third party development work external 
to the inteGRIDy project, offering DR possibilities as 
envisioned through the inteGRIDy project.  

The general idea is to enable 
predictive DR algorithms 

The systems are in place both at the university and the 
individual prosumers to offer the targeted functionalities 
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through inteGRIDy systems 
connectors and managers 
(Figure 3) to allow for the 
proposition of real time 
pricing of the electricity from 
each consumer individually, 
based on its consumption 
profiling. 

with smart meters installed offering all the flexibilities for 
profile response. Loads have been identified for the 
purpose of the project that are used to generate flexibilities 
for implementing real time flexibility trading. This 
functionality goes beyond the initial targeted objectives of 
the inteGRIDy project and has been achieved with 
infrastructure provided by third parties external to the 
inteGRIDy project.  

The households equipped 
with smart-meters will 
engage DR programs aiming 
in the optimal use of the local 
generation (TOU tariffs, peak 
pricing, etc.). 

Households engaged in the project are fully equipped with 
smart meters and the required communication 
infrastructure to be capable of engaging in DR programs 
and implementation of time dependent tariffs and explicit 
DR programs through real time profiles and 
implementation of dynamic pricing.  

Table 58. Smartening the Distribution Grid Pillar 

Aspects to be addressed  Current Pilot Status 

The demo site has a full band 
connectivity with the local 
DSO (EAC) using fiber optics 
and PLC infrastructure 
allowing bidirectional flow of 
data between them. 

Broadband connectivity between the DSO and UCY 
already in place using dedicated fiber optic / PLC 
connectivity and dedicated servers providing seamless 
bidirectional data flow.  

Also, the micro-grid will 
include the network of the 
nearby Aglantzia municipality 
(currently available 46 
households). 

The connection of the prosumers to the integrated system 
has been implemented through the systems of the DSO 
since the current legislation in Cyprus does not allow the 
functioning of Energy Communities. This however, is not 
changing the objectives of the project in any way since all 
planned innovation work is done through the systems of 
the DSO who is also a partner to the project. The 
demonstrated solutions have the potential to be scaled up 
and replicated. 

Table 59. Energy Storage Technologies Pillar 

Aspects to be addressed  Current Pilot Status 

Thermal storage will be used 
for heating or cooling of 
buildings without extra need 
of electrical energy 

Thermal storage has never been planned for the university 
and this has been overlooked at the time of putting 
together the proposal. The current solutions at the 
university offer district heating and cooling that we have 
incorporated in the DR solutions generated through the 
inteGRIDy project aiming to identify optimal solutions for 
such interconnected systems and the trading of flexibilities 
with the local DSO. 

Electrochemical storage 
(batteries) will be deployed 
improving the operational 
capabilities of the local RES 
generation 

 

Electrochemical batteries are already installed at the 
university at the labs of UCY which are used as a nanogrid 
with loads, PV generation (34.9 kWp), EV charging, 
electronic loads and small battery systems (10 kWh) that 
we are using them for analysing a small interconnected 
grid of similar connectivity as the university campus but of 
much smaller size. Recording results and analysing this 
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system gives us all the evidence of what is to be expected 
from the planned interconnected system that will cover all 
the energy needs of the university. These have been 
deployed during the course of the inteGRIDy project with 
third party funds since the bigger system was delayed for 
external reasons to the project. The bigger system (5 MWp 
of PV systems and 2.35 MWh of electrochemical batteries) 
which is the first phase of expansion with university funds 
external to the project are currently going ahead but 
heavily delayed from initial plans. This however, does not 
change the capabilities of the project since all 
functionalities are tested using the small system and 
through appropriate simulation / emulation work to be 
extended to cover the whole campus. The only deviation in 
the promised equipment / systems to be tested at the 
university campus is the MW battery and PV systems 
which are easily emulated with financial and technical 
dimensions in line with the needs of the project as 
identified above. In the real interconnected grid of the local 
DSO nothing can be physically be implemented even in 
the case the system was in place since there are no grid 
rules and market rules covering such systems to be 
implemented in an energy community architecture.   

The energy storage facilities 
improve the efficient 
operation of the micro-grid by 
improving the quality and 
security of supply 

These important benefits of battery systems for improving 
quality and security of supply of energy communities that 
are highly supported to intermittent generation is validated 
through the operation and analysis carried out on the small 
nanogrid system developed specifically during the 
implementation phase of the inteGRIDy project when it 
was evident that the MW system was delayed by decisions 
external to the project. These identified benefits and 
results are validated through extended system analytical 
work of the university grid using to the highest degree 
possible actual system measurements and simulations 
where physical systems are not available.  

 

The Pilot had to manage some deviation, as described in Annex I and deeply motivated in 
Annex IV. 

 

3.6.2 Pilot Deployment Plan   

Table 60. Nicosia Pilot – Component to be deployed 

inteGRIDy 
TOOLs 
(TOL) 

HW Equipment 
(EQP) 

Other SW Tools 
TLC links, ICT Interfaces 
(SWC) 

 
EQP.6.1: LV (grid) Sensors SWC.6.1: Power Converter Management 

Systems to IEC TR 61850-90-7 
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EQP.6.2: MV (grid) Sensors SWC.6.2: DSO Connection based on IEC 

60870-5-104 

 
EQP.6.3: MV (grid) 
Actuators 

SWC.6.3: Interface to the UCY Energy 
Management System control/process 
control centre with Modbus TCP/IP 

 
EQP.6.4: PV Modules SWC.6.4: Firewall set-up 

 
EQP.6.5: Battery Storage SWC.6.5: FTP interface with the Meteo 

Forecast 

 
EQP.6.6: Power Converters SWC.6.6: Power Quality (PQ) FTP 

interface with DSO 

 
EQP.6.7: Work Station SWC 6.7: Demand Response Tool 

  
SWC6.8: Monitoring and Supervision of 
microgrid Tool 

The university campus pilot provides detailed use cases centred around the efficient and 
effective way of operating of an energy community. The dispersed prosumers are controlled 
and managed by local DSO’s and leading to a future Aggregator capable exploiting the 
service flexibilities of an integrated grid.  

The University of Cyprus also offers solutions through other projects or self finance include 
the following identified tools that may of interest to the inteGRIDy project: 

• Monitor and supervision of microgrid. 

• Demand Response. 

• Smart management of storage system. 

The Smart Management of Stored Energy Tool will be situated in the PV park EMS and will 
be controlled by the Monitoring and Supervision of microgrid tool. The Demand Response 
Tool for the University is situated in the UCY Energy Management Server. In the event that 
the Smart Management of Stored Energy Tool will not be made available during the 
inteGRIDy project, since it is outside the control of the project team, UCY will make sure that 
the planned functionalities will be fully simulated and reported within the deliverables of the 
inteGRIDy project.  
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Figure 15. Nicosia Pilot, physical view 

The cross-functional platform of inteGRIDy will exchange information with the PV park 
energy management system. The EMS will collect information from the smart metering 
infrastructure (for RES production, energy storage and energy consumption) and installed 
sensor systems within the university campus microgrid with the forecasted energy. The 
target is to increase the controllability of the microgrid to increase the efficiency in the energy 
flows. 

The platform provided by inteGRIDy will be utilized by the dispersed prosumers to offer 
ancillary services to the DSO through the controllable demand response. The DSO will use 
the controllability of both the microgrid and the dispersed prosumers to fix grid issues. 
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Figure 16. Nicosia Pilot, data exchange scheme 

Nicosia Pilot required adaptations with respect to the DoA, detailed information about the 
motivations, the changes and the solution proposed is presented in Annex IV.  

The actual status of the Pilot is reported in the Deployment Overview reported in Figure 17: 
green boxes are relevant to components already deployed, yellow boxes represent items that 
are going to be deployed while red boxes are for items whose deployment is scheduled in 
the future. 

Each box is relevant to an item listed in Table 60, whose detailed description is reported in 
the next sections of this report. 

For the Nicosia pilot, all equipment and systems are provided through other projects or 
through self-financed projects and thus we have developed the tools to be provided to the 
inteGRIDy solutions as the ones that add value to the project and thy give positive signals for 
the interoperability objectives of the project.  
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Figure 17. Nicosia Pilot Deployment overview 

EAC_UCA1: Monitoring of the energy production and consumption of the dispersed 
prosumers with RES and storage (DR tool). The prosumer wants to have access to the real-
time RES production, stored energy in the energy storage systems and consumption data in 
order to form his energy profile. The economic case will be strongly enhanced, if dynamic 
pricing or Time of Use Tariffs are implemented. The prosumer will send the energy profile 
data to the DSO, to contribute to the analysis of the grid and resolve grid constraint issues 
(e.g. grid congestion issues) more effectively. The prosumer will be able to control their own 
demand profile and decrease their total cost of electricity. 

Sending RES generation data to the DSO will also assist energy forecasting. The DSO will 
be able to combine weather forecasting data with the real-time data from the prosumers to 
forecast the energy flows within the grid. Data gathered and sent to the DSO are: 

• Real-time energy production. 

• Real-time energy consumption. 

• State-of-the charge of the energy storage system (if installed) and available capacity. 

• Weather forecasting data (if any). 

• Historical energy production and consumption data. 

UCY_UCB1: Centrally monitoring the energy production and consumption of the university 
micro-grid platform. A centralized control approach is used in this particular case. This 
approach requires communication between the central controller and all the components 
(Building Energy Management Systems, PV installations, distributed energy storage, smart 
meters recording load profiles of individual sets of buildings / loads, data from sensors, etc.) 
in the microgrid and processes large amount of data in order to use the available resources 
in an optimal way. In order to achieve optimal operation planning of the microgrid, several 
parameters should be known and transmitted to the Central Point of the microgrid control: 

• Current Weather conditions (PV generation, ambient temperature). 

• Weather forecast. 

• Users’ (each building of the microgrid) demand profiles as defined by historical and 
measured data. 

• Occupancy of the building (time and day of the week). 

• State of charge of batteries. 
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• Generation forecast at each installation in the campus. 

• Generated energy at each installation in the campus. 

UCY_UCB2: Manual control of the energy production and consumption of the university 
micro-grid in case of failure of the central system (platform installed at the university). This 
shall be carried out (by the Technical Services) through the PV park remote monitoring and 
control unit situated at the University Control Centre.  

UCY_UCB3: Manual control of the energy production and consumption of the university 
micro-grid in case of failure of the communications. Individual components of the microgrid 
are managed by their own local management systems which can operate autonomously. In 
case of total collapse of communications, the microgrid assumes a predefined scenario. The 
operator-user can manually alter this assumed scenario by accessing the interface of the PV 
park. Low voltage monitoring and control can also be done locally. The decision about the 
operation of the microgrid will be based on safety considerations first and then maximizing 
self-consumption at the university. 

UCY_UCB4: Control of the energy production and consumption of the university Micro-Grid 
in case of a grid collapse. In case of grid unavailability, the microgrid should be able to 
operate autonomously. Therefore, the energy consumption will be controlled to match the 
aggregated energy generated by installed PV combined with the available and stored energy 
from the batteries. The following cases can be identified: 

The energy consumption is less than the PV energy production: In this case, the surplus of 
energy will be stored in the energy storage system. If the energy storage system is fully 
charged, and all demand response actions are fully activated then an active power 
curtailment will take place. The energy storage system will be used to balance energy 
generation and consumption including demand response possibilities. 

The energy consumption is more than the PV energy production: In this case, the stored 
energy from the energy storage system will be used in order to cover the energy deficit. 
When the energy storage system is fully discharged and demand response fully activated, a 
gradual shed of loads will take place. Initially, the “good to have” loads will be disconnected 
from the microgrid, while the emergency loads and the “must have” loads will be fed through 
the adaption of a contingency plan. 

The energy storage system is fully discharged and there isn’t any PV production: In this 
extreme case, the microgrid does not have the appropriate amount of energy in order to feed 
any load. Therefore, the microgrid will collapse. When the grid becomes available, a 
synchronization procedure will take place. 

Table 61. Nicosia Pilot – Deployment Plan 

Equipment Use Cases Scheduled Deployment 

EQP.6.1: LV (grid) Sensors UCY_UCB1 In Place 

EQP.6.2: MV (grid) Sensors UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Dec 2020 (partly in place) 

EQP.6.3: MV (grid) Actuators UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Dec 2020 (partly in place) 
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EQP.6.4: PV Modules UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Dec 2020 (partly in place) 

EQP.6.5: Battery Storage UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Dec 2020 (partly in place) 

EQP.6.6: Power Converters UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Dec 2020 (partly in place) 

EQP.6.7: Work Station UCY_UCB1 In Place 

SWC.6.1: Power Converter 
Management Systems to IEC TR 
61850-90-7 

UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Dec 2020 

SWC.6.2: DSO Connection based 
on IEC 60870-5-104 

UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Dec 2020 

SWC.6.3: Interface to the UCY 
Energy Management System 
control/process control centre 
with Modbus TCP/IP 

UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Dec 2020 

SWC.6.4: Firewall set-up UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Dec 2020 

SWC.6.5: FTP interface with the 
Meteo Forecast 

UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

In Place 

SWC.6.6: Power Quality (PQ) FTP 
interface with DSO 

UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Dec 2020 

SWC 6.7: Demand Response Tool UCY_UCA1 Installation in progress 

SWC6.8: Monitoring and 
Supervision of microgrid Tool 

UCY_UCB1, 
UCY_UCB2, 
UCY_UCB3, 
UCY_UCB4 

Sep 2019 
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Table 62. Nicosia Pilot – Deployment Plan 

Description 
2019 

Feb Mar Apr may jun jul aug sep oct Nov Dec 

EQP.6.1: LV (grid) Sensors                       

EQP.6.7: Work Station 
           

SWC.6.5: FTP interface with 
the Meteo Forecast 

           
Smart meters throughout the 
university campus 

           
Smart meters at the premises 
of prosumers 

           
BEMS in all buildings of the 
university campus 

           
5 MWp PV system (new)                     

 
2.35 MWh of battery system 
with full management control 
system 

           
Switchgear, protection 
systems, control systems, 
sensors, metering 
infrastructure to manage the 
PV and battery systems (new) 

           
Existing PV systems, storage 
systems, sensors and 
controllers                       

 

3.6.3 Progress beyond the state of the art for the pilot 

The Nicosia pilot has targeted innovation and progress beyond the state of art to be 
demonstrated and these can be summarised as follows: 

• Build and operate a centralised management system capable of exercising a 
centralised control on the energy sources and loads of an interconnected energy 
system in line with the hierarchical control to be implemented at UCY, capable of 
aggregating flexibility possibilities that can lead to optimised solutions in meeting all 
the energy needs. This is targeting solutions for energy communities that can be 
replicated and scale up depending on needs. All these in line with the energy 
transition to a low carbon energy mix that utilises evolving technologies such as smart 
grids, appropriate storage technologies and EVs to safeguard security and quality of 
supply without affecting the comfort expectations of end users. All the benefits of 
energy communities are explored in a controlled environment well ahead of policy, 
regulatory and operational decisions giving to the demo of Nicosia an innovation lead 
in an area that has extremely high replicability and scalability potential. Through the 
legislative decisions of the Clean Package for all Europeans this need is highly 
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underlined revealing the high hopes of EU in the evolution of such policies for the 
benefit of all citizens in support of the energy transition.  

• Develop and implement a smart grid ready architecture for the UCY energy 
infrastructure in full compliance with the inteGRIDy cross-functional modular platform 
and broad band connectivity with the integrated grid of the DSO and any other 
external system that has interoperable features. This targeted objective is now 
operational in relation to the DSO systems and is going through a testing phase. This 
will be elaborated through the detailed reporting that will follow.  

• Demonstrate the energy positive district objective which is currently gaining 
importance within policy makers in leading the energy transition by using to the 
maximum degree possible, local resources for meeting energy needs. Hence, the 
emergence of Zero Energy Buildings and the need for urgent implementation is 
extended through the demo of Nicosia to Zero Energy Communities as an innovative 
step in meeting the requirements of visionary policy aspirations. Thus, the UCY demo 
has done this in physical terms within the nanogrid area of the university and through 
detailed extrapolations (some physically implemented, and others simulated in 
detailed analytical studies) is targeting to deliver detailed reports including Cost and 
Benefit Analysis reports revealing the technical, operational but also economical 
benefits. This identified innovation that goes beyond the state of art is not covered by 
any other demo included in inteGRIDy.  

• Demonstrate Demand Response practices for generating tradeable flexibilities in 
commercial buildings controlled through BESMs and supplied by district heating 
cooling. The approach envisioned is based on bundled responses in three selectable 
comfort zones i.e. Normal, Boost and Economy in preselected range of temperatures 
instead of complete switch ON / OFF. Results will be validated and presented in 
detailed reports to share knowledge achieved to raise impact and influence 
replicability. This has never been practiced in Cyprus and it is not included in any of 
the other demos included in inteGRIDy. 

• As indicated in the paragraphs above, the Nicosia demo has upgraded the promised 
deliverables with a developed platform, using third party resources, capable of 
trading flexibilities and link it to the inteGRIDy cross-functional modular platform. 
This innovative platform is first of its kind and as presented through the project, has 
reached a TRL level of 7 and adds another important dimension to the innovative 
solutions presented through the inteGRIDy cross-functional modular platform. Actual 
trading will be executed between UCY and the DSO as indicated above and noted 
results will be detailed in a dedicated report that will compliment the deliverables of 
the inteGRIDy project. These promised results will not have any monetised value 
since the electricity market in Cyprus does not allow such activities, but we are acting 
ahead of times to prove the system and concept and give adequate evidence of its 
benefits for adopting it in the planned market rules. The report will give the results 
achieved through the system that has been implemented to assist policy and 
regulatory decisions for the revision of the market rules of Member States.  

  

3.6.4 Detailed description of the Components Deployment Plan 

Table 63. EQP 6.1 LV Smart Meters  

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

Smart Meters In Place   
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Components 
highlighted on 
the Pilot 
Physical View 

 
 

Table 64. EQP 6.2 MV (grid) Sensors 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

Smart Meters 
and Power 
Quality 
Meters. 
Otherwise the 
intelligent 
system of the 
university is 
functional 
giving 
valuable data 
for the project.  

These are to be installed 
on the new MV switchgear 
to be supplied by the PV 
Park EPC Contractor 

Infrastructure not 
included in inteGRIDy 
project. Promised to 
provide but simulate if not 
made available.  Tender 
for the PV Park has been 
delayed and it is not 
expected to be available 
by December 2020. 
Exercise plan B for the 
inteGRIDy project by 
simulating contribution of 
PV Park to planned 
operations. 

UCY / External 
Consultants,  
EPC Contractor 
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Components 
highlighted on 
the Pilot 
Physical View 

 
 

Table 65. EQP 6.3 MV (grid) Actuators 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

Medium 
Voltage 
Switchgear. 
Otherwise the 
intelligent 
system of the 
university is 
functional 
giving 
valuable data 
for the project.  

New MV switchgear to 
connect PV Park with the 
Grid. To be supplied by 
the PV Park EPC 
Contractor 

Infrastructure not 
included in inteGRIDy 
project. Promised to 
provide but simulate if not 
made available.  Tender 
for the PV Park has been 
delayed and it is not 
expected to be available 
by December 2020. 
Exercise plan B for the 
inteGRIDy project by 
simulating contribution of 
PV Park to planned 
operations. 

UCY / External 
Consultants,  

EPC Contractor 
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Components 
highlighted on 
the Pilot 
Physical View 

 

 

Table 66. EQP 6.4 PV Modules 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

5MWp PV 
Modules. 
Otherwise the 
intelligent 
system of the 
university is 
functional 
giving 
valuable data 
for the project.  

To be installed in the 
University area. Supply 
and installation by the PV 
Park EPC Contractor 

Infrastructure not 
included in inteGRIDy 
project. Promised to 
provide but simulate if not 
made available.  Tender 
for the PV Park has been 
delayed and it is not 
expected to be available 
by December 2020. 
Exercise plan B for the 
inteGRIDy project by 
simulating contribution of 
PV Park to planned 
operations. 

UCY / External 
Consultants,  

EPC Contractor 
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Components 
highlighted on 
the Pilot 
Physical View 

 

 

 

Table 67. EQP 6.5 Battery Storage 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

2.350MWh  
BESS. 
Otherwise the 
intelligent 
system of the 
university is 
functional 
giving 
valuable data 
for the project.  

To be installed in the PV 
Park area. Supply and 
installation by the PV Park 
EPC Contractor 

Infrastructure not 
included in inteGRIDy 
project. Promised to 
provide but simulate if not 
made available.  Tender 
for the PV Park has been 
delayed and it is not 
expected to be available 
by December 2020. 
Exercise plan B for the 
inteGRIDy project by 
simulating contribution of 
PV Park to planned 
operations. 

UCY / External 
Consultants,  
EPC Contractor 

Components 
highlighted on 
the Pilot 
Physical View 
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Table 68. EQP 6.6 Power Converters 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

Power 
Converters. 
Otherwise the 
intelligent 
system of the 
university is 
functional 
giving 
valuable data 
for the project.  

To be installed in the PV 
Park area. Supply and 
installation by the PV Park 
EPC Contractor 

Infrastructure not 
included in inteGRIDy 
project. Promised to 
provide but simulate if not 
made available.  Tender 
for the PV Park has been 
delayed and it is not 
expected to be available 
by December 2020. 
Exercise plan B for the 
inteGRIDy project by 
simulating contribution of 
PV Park to planned 
operations. 

UCY / External 
Consultants,  
EPC Contractor 

Components 
highlighted on 
the Pilot 
Physical View 
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Table 69. EQP 6.7 Work Station 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

Work Station In place   

Components 
highlighted on 
the Pilot 
Physical View 
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Table 70. SWC 6.1 Power Converter Management Systems to IEC TR 61850-90-7 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

Power 
Converter 
Management 
Systems is to 
operate as 
described in 
IEC TR 61850-
90-7. Otherwise 
the intelligent 
system of the 
university is 
functional 
giving valuable 
data for the 
project.  

Configuration is to be 
carried out by the PV Park 
EPC Contractor 

Infrastructure not 
included in inteGRIDy 
project. Promised to 
provide but simulate if 
not made available.  
Tender for the PV Park 
has been delayed and it 
is not expected to be 
available by December 
2020. Exercise plan B for 
the inteGRIDy project by 
simulating contribution of 
PV Park to planned 
operations. 

UCY / External 
Consultants,  

EPC Contractor 

Components 
highlighted on 
the Pilot 
Physical View 

 

 

Table 71. SWC 6.2 DSO Connection based on IEC 60870-5-104 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

PV Park 
connection to 
DSO based on 
IEC 60870-5-
104. Otherwise 
the intelligent 
system of the 
university is 
functional and 

Configuration is to be 
carried out by the PV Park 
EPC Contractor 

Infrastructure not 
included in inteGRIDy 
project. Promised to 
provide but simulate if 
not made available.  
Tender for the PV Park 
has been delayed and it 
is not expected to be 
available by December 

UCY / External 
Consultants,  
EPC Contractor 
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directly 
connected to 
the DSO giving 
valuable data 
for the project.  

2020. Exercise plan B for 
the inteGRIDy project by 
simulating contribution of 
PV Park to planned 
operations. 

Components 
highlighted on 
the Pilot 
Physical View 

 

Table 72. SWC 6.3 Interface to the UCY Energy Management System control/process 
control centre with Modbus TCP/IP 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

Configuration of 
the Interface to 
the UCY 
Energy 
Management 
System 
control/process 
control centre 
with Modbus 
TCP/IP. 
Otherwise the 
intelligent 
system of the 
university is 
functional 
giving valuable 
data for the 
project.  

Configuration is to be 
carried out by the PV Park 
EPC Contractor 

Infrastructure not 
included in inteGRIDy 
project. Promised to 
provide but simulate if 
not made available.  
Tender for the PV Park 
has been delayed and it 
is not expected to be 
available by December 
2020. Exercise plan B for 
the inteGRIDy project by 
simulating contribution of 
PV Park to planned 
operations. 

UCY / External 
Consultants,  

EPC Contractor 
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Components 
highlighted on 
the Pilot 
Physical View 

 

 

Table 73. SWC 6.4 Firewall set-up 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

Configuration of 
the Firewall. 
Otherwise the 
intelligent 
system of the 
university is 
functional 
giving valuable 
data for the 
project.  

Configuration is to be 
carried out by the PV Park 
EPC Contractor 

Infrastructure not 
included in inteGRIDy 
project. Promised to 
provide but simulate if 
not made available.  
Tender for the PV Park 
has been delayed and it 
is not expected to be 
available by December 
2020. Exercise plan B for 
the inteGRIDy project by 
simulating contribution of 
PV Park to planned 
operations. 

UCY / External 
Consultants,  
EPC Contractor 
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Components 
highlighted on 
the Pilot 
Physical View 

 

 

Table 74. SWC 6.5 FTP interface with the Meteo Forecast 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

Configuration of 
the FTP 
interface with 
the Meteo 
Forecast 

In place   

Components 
highlighted on 
the Pilot 
Physical View 
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Table 75. SWC 6.6 Power Quality (PQ) FTP interface with DSO 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

Configuration of 
the Power 
Quality (PQ) 
FTP interface 
with DSO. 
Otherwise the 
intelligent 
system of the 
university is 
functional 
giving valuable 
data for the 
project.  

Configuration is to be 
carried out by the PV Park 
EPC Contractor 

Infrastructure not 
included in inteGRIDy 
project. Promised to 
provide but simulate if 
not made available.  
Tender for the PV Park 
has been delayed and it 
is not expected to be 
available by December 
2020. Exercise plan B for 
the inteGRIDy project by 
simulating contribution of 
PV Park to planned 
operations. 

UCY / External 
Consultants,  
EPC Contractor 

Components 
highlighted on 
the Pilot 
Physical View 

 

 

Table 76. SWC 6.7 Demand Response Tool 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

Demand 
Response Tool 

The platform provided by 
the DSO through other 
projects. Ownership 
transferred to the DSO. 

 DSO 
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Components 
highlighted on 
the Pilot 
Physical View 

 

 

Table 77. SWC 6.8 Monitoring and Supervision of microgrid Tool 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

Monitoring and 
Supervision of 
microgrid Tool 

The platform is already 
installed on the project 
workstation and most of 
its functionalities are 
operational. Its expected 
that by Sep 2019 it will be 
fully operational 

 UCY / Software 
provided by INEA 
(Informatics Energy 
Automation) 

Components 
highlighted on 
the Pilot 
Physical View 
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3.7 Lisbon Pilot 

3.7.1 Pilot objectives and aspects to be addressed  

The Lisbon Pilot is deployed in Campo Grande 25, a municipal administrative building, with 
one of the highest energy consumptions in the city. In addition, it comprises a fleet of around 
100 electric vehicles (EV) and 45 chargers in its underground carpark. To manage and 
reduce energy consumption, the pilot is implementing a building energy management system 
(BEMS), integrating demand response measures and load shifting to use lower tariffs. In 
addition to this, this pilot will test the application of electricity dynamic tariffs (electricity tariffs 
indexed to the wholesale Iberian Electricity Market – MIBEL).  

The pilot includes a small PV system that will further reduce grid peak load and takes 
advantage of the storage systems available (thermal and chemical). The Lisbon Pilot, 
through the integration of both energy consumption and generation, aims to reduce the grid 
electricity consumption, and thus, the energy bill. 

In addition, the PV data will be used to demonstrate conceptually an energy community in 
anticipation of legislation (expected in 2020) that will enable energy sharing between close 
consumers and producers thus enabling the supply demanded by the building and 
supporting future grid services. 

Objectives and aspects to be addressed by the Pilot are detailed in the following tables. 

Table 78. Demand Response Pillar 

Aspects to be addressed  Current Pilot Status 

Adjust energy use according to different 
price tariffs during the day (peak and off-
peak periods) 

An optimization algorithm was developed 
that recommends load shifting of certain 
loads (EV and ice tanks charging) 
depending on the energy tariff. The tariff 
can be a simpler time of use tariff or a 
dynamic tariff base on energy market 
prices. The flexibility can be specified for 
each load in terms of minimum and 
maximum power required, on a daily 
schedule. Load profiles can also be 
compared with the tariff price variations for 
scheduling purposes. 

Note: Relevant tools (Kisense Energy 
Management System) presented in D.4.4 
under section 4.2.1.14 and D.4.5 under 
section 4.2.11. 

Adjust energy consumption according to 
local renewable energy production 

An optimization algorithm was developed 
that recommends load shifting of certain 
loads (EV charging) depending on the PV 
production forecast that was also 
developed. The flexibility can be specified 
for each load in terms of minimum and 
maximum power required, on a daily 
schedule. Load profiles can also be 
compared with generation profiles for 
scheduling purposes. 

Note: Relevant tools (Kisense Energy 
Management System) presented in D4.3 
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under section 4.2.9, D.4.4 under section 
4.2.1.14, and D4.5 under section 4.2.11. 

Operation of the electric grid management 
by reducing or shifting electricity usage 
during peak periods in response to time-
based rates 

The optimization mechanism previously 
mentioned can be used for this purpose by 
limiting the maximum power that can be 
used by the predefined flexible loads during 
the peak periods. In this sense, this can be 
view as a grid service that can be made 
available to retailers, aggregators, and 
balance responsible parties, in the future. 

Note: Relevant tools (Kisense Energy 
Management System) presented in D.4.4 
under section 4.2.1.14 and D.4.5 under 
section 4.2.11. 

Balancing supply and demand in 
coordination with energy production & 
consumption forecasting 

The load and (PV) production forecasts and 
profiles developed can be used by the 
building manager to balance the supply and 
demand of the building (by changing certain 
schedules until automatic controls are in 
place) on top of the optimization algorithm 
previously mentioned. 

Note: Relevant tools (Kisense Energy 
Management System) presented in D4.3 
under section 4.2.9 and D.4.4 under section 
4.2.1.14. 

Optimization of energy consumption of 
public buildings (or in other words the 
energy consumption should be reduced), in 
order to achieve the best energy 
performance 

A set of advanced processing and 
visualization tools were developed that help 
the building/energy manager in identifying 
situations were energy can be saved (by 
replacing a certain equipment) or waste can 
be reduced. The optimization algorithm can 
also be used to reach this goal. 

Note: Relevant tools (Kisense Energy 
Management System) presented in D4.3 
under section 4.2.9, D.4.4 under section 
4.2.1.14 and D.4.5 under section 4.2.11. 

Table 79. Energy Storage Technologies Pillar 

Aspects to be addressed  Current Pilot Status 

Use of EV batteries during the night to store 
energy, during off-peak periods 

The charging of electric vehicles is done 
mostly during the day since workers take 
the cars home at the end of the day and 
charge them during the workday. For this 
reason, this objective is not attainable.  

Note: Relevant tools (Kisense Energy 
Management System) presented in D4.3 
under section 4.2.9, D.4.4 under section 
4.2.1.14, and D4.5 under section 4.2.11. 
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Foster the use of ice tanks to store cold, 
during the off-peak hours and use it, during 
the day 

The chillers are programmed to work during 
the off-peak hours to cool the water in the 
ice tanks of the building. The cooling needs 
of the building during the day are then 
supplied first by the ice banks. The installed 
system will help the building managers to 
set this schedule in order to reduce the 
energy cost. 

Note: Relevant tools (Kisense Energy 
Management System) presented in D.4.4 
under section 4.2.1.14 and in D.4.5 under 
section 4.2.11. 

Table 80. Smart Integration of Grid users from Transport Pillar 

Aspects to be addressed  Current Pilot Status 

Integrate EV fleet Management with BEMS This integration is already in place. Kisense 
BEMS is collecting data from 45 charging 
stations, with different charging velocities, 
from normal and semi-fast options to fast 
ones, in order to ensure the supply of a fleet 
of around 100 electric vehicles.  

Note: Relevant tools (Kisense Energy 
Management System) presented in D4.1 
under section 4.7.1, D4.3 under section 
4.2.9, and D.4.4 under section 4.2.1.14. 

Integrate renewable energy production with 
EV fleet management 

This is not yet realised due to the lack of 
access to the PV plant. Yet, the developed 
system has the appropriate forecast and 
optimization tools to reach this goal as also 
mentioned before. 

Note: Relevant tools (Kisense Energy 
Management System) presented in D4.1 
under section 4.7.1, D4.3 under section 
4.2.9, D.4.4 under section 4.2.1.14, and 
D4.5 under section 4.2.11. 

 

The Pilot had to manage some deviation, as described in Annex I and deeply motivated in 
Annex V. 

 

3.7.2 Pilot Deployment Plan   

The Lisbon Pilot deployment is classified into three items: 

• the tools developed inside the inteGRIDy Framework of Tools (FoT); 

• the hardware equipment; 

• the software required to link the hardware equipment and the FoT in a single effective 
pilot architecture. 

The Lisbon Pilot is based on a single inteGRIDy tool (TOL.7.1) as shown on Table 81:  
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• TOL.7.1 Kisense Energy Management system is an Active Energy Management 
System that delivers state-of-the-art Demand Response technology, integrating 
energy measurements, (such as electricity and heat), environmental data (such as 
temperature and humidity), forecast (such as electrical generation and load 
consumption), and energy prices and tariffs. 

Table 81. Lisbon Pilot – Component to be deployed 

inteGRIDy TOOLs 
(TOL) 

HW Equipment 
(EQP) 

Other SW Tools 
TLC links 
ICT Interfaces (SWC) 

TOL.7.1: Kisense EMS 
EQP.7.1: PV plant 
installation 

SWC.7.1: Monitoring board setup 

  SWC.7.2: Link with BMS (SCADA) 

  SWC.7.3: Standard EV chargers 
integration 

  SWC.7.4: Fast EV chargers 
integration 

 

The physical view of the Lisbon Pilot is shown in Figure 18. The Pilot Energy Management 
Data includes aggregated and disaggregated energy consumption and forecast, PV energy 
production and forecast. Measurement data is collected and stored locally (concentrator) and 
transferred to a cloud server (Kisense EMS Cloud Server) using a broadband connection. It 
integrates energy measurements (electrical and thermal); environmental data (such as 
temperature and humidity); forecast (such as electrical generation and consumption), and 
energy prices and tariffs. 

In the existing EV charging stations (standard and fast charging) dynamic tariffs will be 
tested, replacing the already used fixed-tariff system. This procedure will later be 
implemented in a Building Energy Management System, with differentiation between the 
normal and fast EV chargers, with different charging characteristics, thus different potentials 
to exploit the tariff changes during time periods. 

Smart meters are installed in the building to monitor the charging system devices (thermal – 
ice tanks; and electrical – EV), and passing information to the VPS data managing system. It 
will monitor the thermal potential of the ice bank as an energy storage system to shift 
demand to a lower virtual tariff. 

A PV plant will be installed in the rooftop of the building with data loggers for the produced 
energy and with environmental sensors to determine the operational conditions.  All the 
electricity from the PV plant will be consumed on site since the maximum capacity is lower 
than the building consumption power value for any daily period. Nevertheless, optimization of 
its value, namely by entering in the demand response model, will be pursued. 
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Figure 18. Lisbon Pilot, physical view 

Lisbon Pilot required adaptations with respect to the DoA, detailed information about the 
motivations, the changes and the solution proposed is presented in Annex V.  

 

The data flow within the Lisbon Pilot is detailed in Figure 19. The main goals of the 
deployment of Kisense Energy Management System in the Lisbon pilot are: 1) to maximise 
the value of the self-consumed PV electricity; 2) to minimise the total energy cost by shifting 
certain loads to periods where the energy tariff is lower and/or when there is availability of 
solar electricity. The complete system is optimised in the the Simulation and Optimization 
Module that initially schedules the flexible charges (such as the EV chargers) to best match 
the PV generation forecast and thus maximise the self-consumption value. Then the 
optimisation process schedules the excess demand (such as creating ice as an energy store) 
for periods of low grid electricity price (or lower than a predefined threshold) in order to 
reduce the total energy cost.  

 

 

PV System

Monitoring Board

Energy 
Meter

Energy 
Meter

HVAC System

Water 
Meters

Ice 
Tanks

BMS 
SCADA

EV Chargers

Standard 
Chargers

Fast 
Chargers

PV Plant

Municipality Buiding

Meteorological    
data server

Energy Market     
data server

kisense EMS 
Cloud Server

Facility Manager
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Figure 19. Lisbon Pilot, data exchange scheme 

The status of the Pilot is reported in the Deployment View reported in Figure 20: green boxes 
are relevant to components already deployed, yellow boxes represent items that are going to 
be deployed while red boxes are for items whose deployment is scheduled in the future. 

Each box is relevant to an item listed in Table 81, whose detailed description is reported in 
the next sections of this report. 

Items are classified as REQUIRED, if they are mandatory for the activation of the Pilot, and 
in OPTIONAL if the Pilot could be eventually activated (with a limited set of functionalities) 
also without those components in place. 

For the Lisbon pilot, OPTIONAL components are Weather Sensors that if installed can 
provide a more accurate forecast of the PV plant production. 

 

Figure 20. Lisbon Pilot Deployment overview 

In particular, as already detailed in D1.3, D1.5 and D1.6, the Lisbon Pilot is based on 5 Use 
Cases for Demand Response, 2 Use cases for Energy Storage in ice tanks and 2 Use Cases 
for EV charging management system integrating dynamic tariffs, shortly listed next: 

Demand Response 

• LIS_UCA1: Retrieve the Energy Usage Profile of the Campo Grande 25 building 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP5 / D 5.2  

 

Dissemination Level: Public Page 140 

As “the Building Manager” I want to “view the Energy Profile of the Campo Grande 25 
building because I want to adopt a DR program. 

• LIS_UCA2: Suggest energy usage profile for the Campo Grande 25 building 
As “the Building Manager” I want “the inteGRIDy system to provide an optimized 
energy usage profile because “I want to adopt a DR program in order to reduce 
energy supplies costs”. 

• LIS_UCA3: Implement the optimal energy usage profile 
As “the Building Manager” I want “the inteGRIDy system to implement the optimized 
energy usage profile“. 

• LIS_UCA4: Retrieve the PV plant production profile 
As “the Building Manager” I want to “view the Production Profile of the PV plant in 
Campo Grande 25 building because I want to know how much energy am I saving 
through renewable sources”. 

• LIS_UCA5: Retrieve the PV plant production forecast 
As “the Building Manager” I want to “view the predictive Production Profile of the PV 
plant in Campo Grande 25 building on the next day using the weather station 
because I want to be able to manage the working time of high consumers such as 
chillers or EV charging stations. 

Energy Storage in Ice Tanks 

• LIS_UCA6: Retrieve the charging status of the Ice banks of the Campo Grande 25 
building 
As “the Building Manager” I want to “view the Charging Status of the Ice banks” 
because I want to manage the chillers response. 

• LIS_UCA7: Suggest energy usage for the chillers 
As “the Building Manager” I want “the inteGRIDy system to provide an optimized 
energy usage profile for cooling the building because “I want to adopt a DR program 
in order to reduce energy supplies costs”. 
EV Charging Management System integrating Dynamic Tariffs 

• LIS_UCA8: Authorize EV charging (standard or fast station) 
As “driver” I want “the inteGRIDy system” to allow me to charge the car immediately. 

• LIS_UCA9: Manage EV charging (standard or fast station)  
As “Building Manager” I want “the inteGRIDy system” to assess the daily tariff and 
manage the charging period to reduce energy supplies costs. 

For each single equipment and SW connection listed in Table 81, the Use Cases that will 
exploit such an equipment and its scheduled deployment are reported in Table 82 

The overall Deployment Plan of the Pilot, i.e. the deployment of the components listed in 
Table 81, is detailed in the Gantt diagram reported in Table 83. 

The missing equipment (PV plant installation) and SW connection (PV plant setup) are 
scheduled to be deployed until December 2019. 

Table 82. Lisbon Pilot – Deployment Plan 

Equipment Use Cases Scheduled Deployment 

EQP.7.1: PV plant installation 
LIS_UCA2 LIS_UCA4 
LIS_UCA5 LIS_UCA9 

September – December 
2019 (Depending on EC 
approval) 

SWC.7.1: Monitoring board setup LIS_UCA1 In place 

SWC.7.2: Link with BMS/SCADA LIS_UCA6 In place 

SWC.7.3: Standard EV chargers LIS_UCA8 LIS_UCA9 In place 
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integration 

SWC.7.4: Fast EV chargers 
integration 

LIS_UCA8 LIS_UCA9 In place 

 

Table 83. Lisbon Pilot – Deployment Plan 

Lisbon 
Pilot 

Jan
-19 

Feb
-19 

Mar
-19 

Apr
-19 

May
-19 

Jun
-19 

Jul
-19 

Aug
-19 

Sep
-19 

Oct
-19 

Nov
-19 

Dec
-19 

EQP.7.1 
PV plant 
installatio
n 

            

SWC 7.1 
Monitorin
g board 
setup 

            

SWC 7.2 
Link with 
BMS / 
SCADA 

            

SWC &.3 
Standard 
EV 
charges 
integratio
n 

            

SWC 7.4 
Fast EV 
Chargers 
integratio
n 

            

 

In the next section, a detailed description of all the component listed in Table 81 is provided. 

 

3.7.3 Progress beyond the state of the art for the pilot 

The main goal of the Lisbon pilot is to demonstrate and validate under real conditions a 
Building Energy Management System (BEMS) that integrates data from existing systems 
(BMS that controls the HVAC system, EV charging stations, and disaggregated 
consumptions monitoring board) and external sources (meteorological and market) with the 
following objectives: 

• To maximize the auto-consumption of the renewable energy produced locally (PV 
plant) by, at present, providing the team that is responsible for the charging of the EV 
fleet with the necessary information and recommendations; in the future, it is 
expected that the maximum charging power may be controlled automatically for 
certain charging positions. 
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• To minimize the total energy cost by load shifting, based on “real” dynamic tariffs, the 
nightly charging period of the thermal storage ice banks; in the future, this load 
shifting could be applied to other kind of flexible loads. 

• To provide the building manager with advanced visualisation tools (load profiles and 
heatmaps) that can help in identifying opportunities for energy saving and correlate 
partial consumptions with external conditions. 

The realisation of the Lisbon pilot contributed to the development of an innovative flexible 
microgrid management system (the BEMS) based on a state-of-the-art optimisation algorithm 
and load and PV generation forecasts. In our opinion, this system includes the following 
progress beyond the state of the art: 

• An optimization based on “real” dynamic tariffs derived from energy prices of the 
Iberian wholesale market (MIBEL); the tariff is defined each day from day-ahead 
energy prices, regulated network access costs, and a the retailer margin; this 
integration with the market platform promotes the adoption of this kind of tariffs by 
providing the managers with real cost estimations and comparisons.  

• The integration with the Portuguese EV charging network (MOBI.E) that has both 
public and private stations covering the country; the integration of the private stations 
enables the owner organization (the Municipality in this case) to have access to 
charging data for profiling and, in the future, to limiting the maximum charging power 
thus offering an effective flexibility. 

• The conceptual demonstration of an energy community based on recently presented 
and soon to be approved Portuguese legislation; in our understanding, this legislation 
will enable renewable energy sources to be shared by close by consumers while 
managed by an independent entity; the developed system provides the necessary 
functionalities to manage this scenario. 

In summary, the Lisbon pilot contributed to the development and testing of a market ready 
scalable solution that can be used as a BEMS or an Energy Community Manager supporting 
the adoption of liberalised dynamic tariffs and the advance of the smart grid (services and 
tools for aggregators). 

 

3.7.4 Detailed description of the Components Deployment Plan 

Table 84. EQP 7.1 (PV plant installation) Deployment 

Equipment 
Description 

Deployment 
Description 

Possible Deployment 
Problems and 
solution proposed  

Partners 
Involved 

The investment in this 
use case will consist in 
a small PV plant to be 
installed in the rooftop 
of the building 
alongside with data 
readers for the energy 
that will be produced 
in the PV plant. 

The installation of the 
PV power plant for self-
consumption. The idea 
is to increase the self-
consumption of the 
produced renewable 
energy, adapting the 
consumption profile to 
the production profile. 

Delay on the PV power 
plant installation due to 
the amendment 
approval. 
For the preliminary 
testing of the 
optimization algorithm, 
solar generation data 
from a similar panel 
located near the 
building can be used. 

ENOVA 

TLC/ICT configuration Activation Description Possible Activation 
Problems and solution 
proposed  

Partners 
Involved 
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The PV plant inverter 
will be connected to a 
data concentrator from 
VPS that will 
communicate with the 
cloud server. 

The activation of this 
equipment involves, 
first of all, the physical 
connection of the data 
concentrator to the 
building’s local network 
infrastructure and the 
configuration of the 
necessary firewall and 
other security settings 
to allow it to connect 
with the cloud server on 
a designated TCP port. 
The remaining 
configuration is done 
using the back office 
communication module 
of Kisense. This 
configuration defines 
the matching device 
and data tags that are 
collected from the 
equipment based on 
the installation 
information. 

 ENOVA, VPS, 
PH 

Components 
highlighted on the Pilot 
Physical View 

 
Component 
highlighted on the 
Deployment view 
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Table 85. SWC 7.1 (Monitoring Board Setup) Deployment 

Equipment 
Description 

Deployment 
Description 

Possible Deployment 
Problems and 
solution proposed  

Partners 
Involved 

The monitoring board 
is composed by a set 
of energy meters that 
measure the total 
consumption and 
some partial circuits. 
The meters are 
connected to a data 
concentrator from 
VPS. 

The equipment was 
already installed before 
the start of the project. 

  

TLC/ICT configuration Activation Description Possible Activation 
Problems and solution 
proposed  

Partners 
Involved 

The main configuration 
required for this 
equipment is the 
connection of data 
concentrator with the 
cloud server. In this 
case the connection 
uses the building 
internet access. 

The activation of this 
equipment involves, 
first of all, the physical 
connection of the data 
concentrator to the 
building’s local network 
infrastructure and the 
configuration of the 
necessary firewall and 
other security settings 
to allow it to connect 
with the cloud server on 
a designated TCP port. 
The remaining 
configuration is done 
using the back office of 
the communication 
module of Kisense. This 
configuration or setup 
defines the matching 
devices and data tags 
that are collected from 
the equipment based 
on the installation 
information. 

The major problem that 
can occur in setting this 
connection is related 
with the configuration 
of the local 
infrastructure to enable 
the data concentrator 
to reach the cloud 
server. The help of a 
local technician is 
usually sufficient to 
solve any problem. 

ENOVA, VPS 
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Components 
highlighted on the Pilot 
Physical View 

 
Components 
highlighted on the 
Deployment view 

 
 

 

Table 86. SWC 7.2 (Link with BMS/SCADA) Deployment 

Equipment 
Description 

Deployment 
Description 

Possible Deployment 
Problems and 
solution proposed  

Partners 
Involved 

The existing BMS 
(Siemens SCADA) 
monitors and controls 
the HVAC system, 
namely, the operation 
of the chillers and ice 
tanks. The BMS also 
monitors some 
electrical 
consumptions and the 
lighting management 
system. 

The BMS was already 
installed on the building 
and had been recently 
upgraded. 

  

TLC/ICT configuration Activation Description Possible Activation 
Problems and solution 
proposed  

Partners 
Involved 

To connect the BMS 
with Kisense an API 
(SODIAPI) provided by 
Siemens was used. 
This API implements a 

The activation of this 
integration requires the 
installation of the 
SODIAPI and Kisense’s 
CM on a PC or server 

The major difficulties 
that might arise in the 
activation of this 
integration are 
concerned with 
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web service that 
simplifies data 
exchanges wih the 
SCADA. 
To use this API, a 
special integration 
importer was 
developed for 
Kisense’s 
communication 
module (CM) that can 
fetch data from the 
SCADA and send it to 
the cloud server. 

with access to the 
SCADA. In this case 
they were both installed 
on the same machine 
(PC) connected on the 
same LAN as the 
SCADA. 
The configuration of the 
API and the importer 
module conclude the 
activation. This 
configuration requires 
administrator privileges 
and involves the 
association of the tags 
that are to be 
read/written from the 
SCADA and the 
appropriate devices and 
tags using the back 
office of Kisense. 

network settings and 
application (both 
SCADA and Kisense) 
definition. 
A machine with the 
necessary hardware 
and software 
requirements is also 
needed. 

Components 
highlighted on the Pilot 
Physical View 

 
Pictures of the 
components 
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Table 87. SWC 7.3 (Standard EV chargers integration) Deployment 

Equipment 
Description 

Deployment 
Description 

Possible Deployment 
Problems and 
solution proposed  

Partners 
Involved 

A set of standard EV 
chargers were 
installed on one of the 
basements of the 
building. The chargers 
consumption is 
monitored through a 
Schneider Electric 
solution. 

The chargers are 
commissioned and in 
use. 

  

TLC/ICT configuration Activation Description Possible Activation 
Problems and solution 
proposed  

Partners 
Involved 

To transfer 
consumption data from 
the standard EV 
chargers to Kisense a 
special integration 
importer was 
developed for 
Kisense’s 
communication 
module (CM) that can 
fetch data from the 
Schneider monitoring 
platform and send it to 
the cloud server. 

The activation of this 
integration requires the 
installation of Kisense’s 
CM on a PC or server 
with access to the 
monitoring platform. In 
this case the installation 
made for the 
interconnection with the 
BMS was used. The 
configuration of the 
importer module 
concludes the 
activation. This 
configuration requires 
administrator privileges 
and involves the 
association of the tags 
that are to be read from 
the monitoring platform 
and the appropriate 
devices and tags using 
the back office of 
Kisense. 

The major difficulties 
that might arise in the 
activation of this 
integration are 
concerned with 
network settings and 
application (both 
monitoring platform 
and Kisense) definition. 
A machine with the 
necessary hardware 
and software 
requirements is also 
needed. 

ENOVA, VPS 
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Components 
highlighted on the Pilot 
Physical View 

 
Pictures of the 
components 

      
Components 
highlighted on the 
Deployment view 

 

 
 

 

Table 88. SWC 7.4 (Fast EV chargers integration) Deployment 

Equipment 
Description 

Deployment 
Description 

Possible Deployment 
Problems and 
solution proposed  

Partners 
Involved 

A set of fast EV 
chargers managed by 
MOBI.E, the 
Portuguese EV 
charging network, 
were installed on one 
of the basements of 
the building. 

The Fast EV chargers 
were already installed 
before the start of the 
project. 

  

TLC/ICT configuration Activation Description Possible Activation 
Problems and solution 
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proposed  

To transfer 
consumption data from 
the fast EV chargers to 
Kisense a special 
integration importer 
was developed for 
Kisense’s 
communication 
module (CM) that can 
receive data (over 
HTTP) from the 
MOBI.E platform and 
send it to the cloud 
server. 

The activation of this 
integration requires the 
installation of Kisense’s 
CM on a server that can 
be accessed by the 
MOBI.E platform. Due 
to the national nature of 
the EV charging 
infrastructure this 
importer was installed 
on a server of VPS to 
be used by different 
clients. Furthermore, 
the activation is done 
with the collaboration of 
MOBI.E that directs 
data from the selected 
chargers to the 
importer. 
The configuration of the 
importer associates to 
each charger with the 
appropriate devices and 
tags using the back 
office of Kisense. 

The major difficulty with 
this interconnection is 
the time needed to 
have the activation 
done by MOBI.E. 
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3.8 Xanthi Pilot 

3.8.1 Pilot objectives and aspects to be addressed    

The Xanthi demonstration will be set up in Sunlight premises at New Olvio Xanthi. At 
Sunlight, there is an existing islanded smart microgrid network that operates and fulfils local 
load demand. The network consists of three nodes, where a smaller microgrid exists at each 
of them, that are connected together through a common DC bus. Each microgrid consists of 
equipment exploiting various RES, a local load, a battery and a diesel generator. The nodes 
are powered by PV and Wind Generators (WG). One of the nodes has hydrogen generation 
infrastructure from PV and a Fuel Cell (FC) that consumes the hydrogen upon demand 
based on the status of the other subsystems. 
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Figure 21. Microgrid Overview 

The goals of the pilot are to implement an energy system that is resource efficient, 
environmentally friendly, safe and seamless for the benefit of the economy and society. The 
pilot will use and manage renewable energy in an optimal way through integrating hybrid 
energy storage technologies (batteries-hydrogen) An advanced monitoring system of the 
microgrid will be installed, providing the option of automated or manual operation of the grid. 

In this Pilot, the energy generation and consumption at each node is monitored, and through 
the data acquired, a day ahead forecast profile can be delivered. Advanced algorithms 
manage and optimize the energy distribution among nodes, providing energy stability and 
balance and avoiding curtailment. 

Objectives and aspects to be addressed by the Pilot are detailed in the following tables. 

Table 89 Demand Response Pillar 

Aspects to be 
addressed  

Current Pilot Status 

Extend the existing 
model of the network to 
incorporate energy DR 
matching and DR 

Demand response that is addressed in Xanthi pilot, is not 
considered with the classic aspect of DR. Xanthi pilot is an 
autonomous microgrid that fulfils local load demand. As local 
load is referenced all necessary equipment for the operation of 
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shifting when 
appropriate relying on 
the results from the 
multi-objective 
optimization strategies. 

the grid along with auxiliary loads such as cooling, ventilation, 
lighting and dummy loads for testing purposes. Additionally, EV 
charging, except from demonstrating the Integrating users from 
transport pillar, will be considered as controllable load in order to 
implement DR by scheduling the charging. In InteGRIDy project, 
the microgrid does not support loads like households, offices, 
commercial centres etc. That is why the DR mechanisms do not 
refer to consumers, but to microgrid users and microgrid 
auxiliary loads. 

To be more specific, the DR aspect is being investigated and 
applied between the nodes of the microgrid as node energy 
demand and supply to other nodes. An internal energy 
management strategy is applied at each node, managing, at 
first, the basic operational loads and the auxiliary controllable 
loads, and then, in an upper level, the tools will deliver 
suggested actions for the operator along with device control 
signals in order to perform optimal energy matching and/or 
shifting based on RES production and the day-ahead analysis 
results. 

Note: Relevant tool is presented in D4.2 under section 2.5.2 
Supervisory Model Predictive Control for Energy Systems and 
D4.4 under section 4.2.1.16 Supervisory Model Predictive 
Control for Energy Systems (CPERI) and D4.5 under section 
4.2.6 Supervisory Model Predictive Control for Energy Systems 
(MPC) (CERTH/CPERI) and D4.3 under section 4.2.3 Integrated 
Decision Support & Supervisory EMS (CERTH/CPERI) and D4.4 
under section 4.2.1.15 Integrated Decision Support & 
Supervisory Energy Management Strategies (CERTH) 

Adjust local energy 
demand by adjusting 
the auxiliary loads 
based on the prosumer 
profiling according to 
available RES 
production and the 
forecasted based on 
the day-ahead analysis 
results. 

Table 90. Smartening the Distribution Grid Pillar 

Aspects to be 
addressed  

Current Pilot Status 

Apply advanced MPC 
strategies in a 
distributed manner 
using the 
system/network model 
for optimum power 
distribution using day-
ahead profiling. 

The developed tool is based on the mathematical concept of 
Nonlinear Model predictive control (NMPC). It is part of a family 
of optimisation-based control methods, which perform on-line 
optimisation for the determination of the future control moves. 
NMPC is based on the assumption that past and present control 
actions affect the future response of the system. The main 
objective is to obtain a control action by minimising a cost 
function related to selected objectives or performance indices of 
the system. At each sampling time a finite horizon optimal 
control problem is solved over a prediction horizon Tp, using the 
current state of the process as the initial state. The optimisation 
yields an optimal control sequence {u(k),u(k+1),…,u(k+Nc)} over 
a control horizon Tc and only the first control action u(k) for the 
current time is applied to the system. At the next time instant the 
horizon is shifted by one sampling interval and the optimisation 
problem is resolved using the information of the new 
measurements acquired from the system. 

Mathematical modelling and operation of the nodes  
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In order to provide the predicted states, the NMPC requires the 
mathematical model of the whole structure of the microgrid. The 
structure is based on the mathematical models of the energy 
devices of each node as well as the hierarchical energy 
management strategy (EMS) determining the operation and thus 
the values of the parameters and variables within each node. 
The state of each node, concerning the energy stored, is derived 
based on the mathematical models of all subsystems and the 
lower level operation and energy flow inside each node. 

The mathematical models of Photovoltaics, Wind Generators, 
Lead Acid Accumulators, PEM Fuel Cell, PEM Electrolyzer, 
Hydrogen Compressor and Hydrogen storage Tanks were 
developed in MATLAB environment along with the entire 
structure of the microgrid. 

The aim of the tool is to provide interaction between the nodes 
implementing energy exchange in an optimised manner. To 
achieve the optimal energy exchange and storage, the objective 
is to deliver appropriate control actions to the DC/DC microgrid 
converters to exchange renewable or battery stored energy in 
order for the nodes to reach a prespecified energy state, 
perform maximum renewable energy exploitation, avoid DG 
usage and prevent the systems from reaching the operational 
limits. 

Note: Relevant tool is presented in D4.2 under section 2.5.2 
Supervisory Model Predictive Control for Energy Systems and 
D4.4 under section 4.2.1.16 Supervisory Model Predictive 
Control for Energy Systems (CPERI) and D4.5 under section 
4.2.6 Supervisory Model Predictive Control for Energy Systems 
(MPC) (CERTH/CPERI) 

Enhance the 
supervisory monitoring 
capabilities including 
knowledgeable actions 
using the multi-criteria 
(KPIs) decision 
analysis based on 
historical data of the 
network behavior both 
at short-term previous 
basis and seasonal 
analysis from last 
years.  

Historical data analysis and corresponding past actions 
performed, can be retrieved and monitored offering comparative 
knowledge of a seasonal or periodic operation of the grid. Future 
action or suggestions can be made according to the already 
known device or grid operation. 

Note: Relevant tool is presented in D4.3 under section 4.2.3 
Integrated Decision Support & Supervisory EMS 
(CERTH/CPERI) and D4.4 under section 4.2.1.15 Integrated 
Decision Support & Supervisory Energy Management Strategies 
(CERTH) 

Integrated Supervisory 
Monitoring services 
through HMIs providing 
information/ notification 
metrics, including multi-
purpose dashboards for 
analysis of the 
distribution net status 

Existing HMIs and dashboards have been updated, along with 
the development o new ones, in order to offer local and remote 
monitoring services. The HMIs show information about the 
online status of the grid, the energy flow between the nodes, 
along with historical information of selected parts of the grid. 

Note: Relevant tool is presented in D4.5 under section 4.2.6 
Supervisory Model Predictive Control for Energy Systems (MPC) 
(CERTH/CPERI) and D4.3 under section 4.2.4 
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and its potential.  Plant/Process/System Data Exchange Tool (DET) 
(CERTH/CPERI) and D4.3 under section 4.2.3 Integrated 
Decision Support & Supervisory EMS (CERTH/CPERI) 

Table 91. Energy Storage Technologies Pillar 

Aspects to be 
addressed  

Current Pilot Status 

Demonstration of 
energy storage 
technologies utilizing 
Flexible storage 
management 
algorithms for 
charging/discharging. 

The main objective of the tool, is the development of a 
supervisory control scheme, based on a nonlinear predictive 
control algorithm, for managing the grid energy requirements at 
the nodes. The scheme comprises the mathematical models of 
all power subsystems in the grid. The objective is the optimal 
exploitation of the energy produced by the RES regarding load 
covering and energy storing in both batteries and hydrogen. The 
aim is to demonstrate optimal energy exchange, by considering 
the present energy state of each node as well as the future 
predicted states. Appropriate control actions will be provided to 
achieve energy autonomy at each node. This will yield load 
fulfilment and will ensure high level of energy storage when 
appropriate.  

Note: Relevant tool is presented in D4.2 under section 2.5.2 
Supervisory Model Predictive Control for Energy Systems and 
D4.4 under section 4.2.1.16 Supervisory Model Predictive 
Control for Energy Systems (CPERI) and D4.5 under section 
4.2.6 Supervisory Model Predictive Control for Energy Systems 
(MPC) (CERTH/CPERI) and D4.3 under section 4.2.4 
Plant/Process/System Data Exchange Tool (DET) 
(CERTH/CPERI) 

Smart Energy 
management tools with 
RES-enabled storage 
systems targeting for 
formulating a Virtual 
Central Storage from 
aggregated distributed 
storage systems.  

The smart grid is consisted of three nodes. Each of them 
integrates battery energy storage systems (BESS), and one of 
them integrates hydrogen storage. With the tools deployed in 
the project, these distributed and hybrid storage options, 
including the EV storage, are aggregated and form a Virtual 
Central Storage, able to store and distribute energy in an 
optimal way, from every node that can offer energy and to every 
node that demands energy. 

Note: Relevant tool is presented in D4.2 under section 2.5.2 
Supervisory Model Predictive Control for Energy Systems and 
D4.4 under section 4.2.1.16 Supervisory Model Predictive 
Control for Energy Systems (CPERI) and D4.5 under section 
4.2.6 Supervisory Model Predictive Control for Energy Systems 
(MPC) (CERTH/CPERI) and D4.3 under section 4.2.4 
Plant/Process/System Data Exchange Tool (DET) 
(CERTH/CPERI) 

The field trial of is 
carried out on the 3 
nodes with active 
serving to the load 
demand for optimum 
storage utilization and 
balancing among 
hybrid storage options 
(electricity, hydrogen) 

Table 92. Smart Integration of Grid users from Transport Pillar 

Aspects to be 
addressed  

Current Pilot Status 

Evaluation of the The MHE (forklifts) present at the factory will be used to 
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energy management 
methods considering 
the forklift charging at 
dynamically changing 
schedules using RES, 
batteries or stored 
hydrogen options on 
demand. 

demonstrate the EV case. The energy management methods 
will be evaluated with consideration of the dynamically changing 
charging schedules. The deployed algorithms and tools offer 
optimal energy management suggestions and solutions, 
including the EV charging as an extra load.  

Note: Relevant tool is presented in D4.5 under section 4.2.6 
Supervisory Model Predictive Control for Energy Systems (MPC) 
(CERTH/CPERI) and D4.3 under section 4.2.4 
Plant/Process/System Data Exchange Tool (DET) 
(CERTH/CPERI) and D4.3 under section 4.2.3 Integrated 
Decision Support & Supervisory EMS (CERTH/CPERI) 

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. 

Except from considering the EV as a controllable load 
implementing DR mechanisms, the ability of energy storage, 
incorporates the EV to the Virtual Energy Storage concept, 
offering solutions for grid balancing either by charging or by 
returning power to the grid at peak network demand. 

Note: Relevant tool is presented in D4.2 under section 2.5.2 
Supervisory Model Predictive Control for Energy Systems and 
D4.4 under section 4.2.1.16 Supervisory Model Predictive 
Control for Energy Systems (CPERI) and D4.5 under section 
4.2.6 Supervisory Model Predictive Control for Energy Systems 
(MPC) (CERTH/CPERI) and D4.3 under section 4.2.4 
Plant/Process/System Data Exchange Tool (DET) 
(CERTH/CPERI) 

 

3.8.2 Pilot Deployment Plan   

The Pilot deployment is classified into three classes: 

• the tools developed inside the inteGRIDy Framework of Tools (FoT); 

• the hardware equipment; 

• the software required to link the hardware equipment and the FoT in a single effective 
Pilot architecture. 

The Xanthi Pilot is based on three inteGRIDy tools as shown on Table 93 (TOL.8.1, TOL.8.2, 
and TOL.8.3), already detailed in D5.1:  

• TOL.8.1 is the DET (Data Exchange Tool) developed by CERTH/CPERI – the tool 
communicates with an OPC Server, retrieves, translates and transmits data through 
the IOT’s MQTT protocol. 

• TOL.8.2 is ID&SSS (Integrated Decision Support & Supervisory EMS) – a monitoring 
and advisory support tool for the optimal microgrid operation developed by 
CERTH/CPERI. 

• TOL.8.3 is the SMPCFES (Supervisory Model Predictive Control for Energy Systems) 
– a tool that uses Model Predictive Control methods in order to provide online control 
actions for optimal energy exchange utilizing future model predictions of the 
microgrid’s operation. 

Eight classes of HW equipment will be deployed and eight SW interfaces will be activated to 
manage the data flows. The HW equipment consists of the upgraded devices in the 
microgrid. 
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Table 93. Xanthi Pilot – Component to be deployed 

inteGRIDy TOOLs 
(TOL) 

HW Equipment 
(EQP) 

Other SW Tools 
TLC links 
ICT Interfaces 
(SWC) 

TOL.8.1: Data Exchange Tool EQP.8.1: Batteries SWC.8.1: MQTT server 
installation/configuration 

TOL.8.2: Integrated Decision 
support & Supervisory EMS 

EQP.8.2: Grid DC/DC 
Converter 

SWC.8.2: FC converter 
SW/TLC configuration 

TOL.8.3: Supervisory Model 
Predictive Control for Energy 
Systems 

EQP.8.3: Fuel Cell 
 

SWC.8.3: Fuel Cell data 
acquisition SW 
 

 EQP.8.4:FC DC/DC 
Converter 
 

SWC8.4: Local SCADA 
reconfiguration (Hydrogen 
infrastructure) 

 EQP.8.5: Work Station 
Xanthi ( Local DAQ) 

SWC8.5: Main SCADA 
update and configuration 

 EQP.8.6: Work Station 
Xanthi (Local SCADA) 

SWC.8.6: Local DAQ- 
DC/DC Grid Converter Link 

 EQP.8.7: Work Station 
CERTH ( Tools, MQTT 
server) 

SWC.8.7: DC/DC Grid 
converter 
communication/control SW 

 EQP.8.8: EV Charger 
 

SWC.8.8: CERTH 
Workstation – Supervisory 
SCADA Link MQTT 

 

The physical view of the Pilot is reported in Figure 22. The Pilot manages the energy 
generation at node alongside energy consumption. Through the high voltage DC bus link that 
interconnects the nodes, energy will be exchanged to balance the microgrid. Data from the 
energy generation, the load and the device operation is aquired to the control room in order 
for the developed tools to plan the optimal grid operating conditions. 

 

Figure 22. Xanthi Pilot, physical view 
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The data flow within the Pilot is detailed in Figure 23.Four main categories of data are 
aquired from each node: 

• Power production 

• Power consumption 

• Energy storage 

• Energy exchange 

Additionally, electricity consumption devises are monitored for modelling and statistics.  Each 
module uses and processes appropriate data to provide an output to the corresponding pillar. 
The main output data, is optimized control actions and scheduling profiles, suggested 
management strategies and data for visualizing the grid operation.   

 

 

Figure 23. Xanthi Pilot, data exchange scheme 

The status of the Pilot is reported in the Deployment View reported in Figure 24: green boxes 
are relevant to components already deployed, yellow boxes represent items that are going to 
be deployed or some final adjustments are needed, while red boxes are for items whose 
deployment is scheduled in the future. 

Each box is relevant to an item listed in Table 93, whose detailed description is reported in 
the next sections of this report. 

Items are classified as REQUIRED, if they are mandatory for the activation of the Pilot, and 
in OPTIONAL if the Pilot could be eventually activated (with a limited set of functionalities) 
also without those components in place. 
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For Xanthi pilot, OPTIONAL component is Weather Web forecasting (solar irradiation and 
wind speed): this component will improve the power production estimation and thus the 
overall microgrid optimal operation. Model Predictive algorithms will allow for a better and 
with less error estimation of the control actions to be applied for energy exchange. 

In particular, as already detailed in D1.3, D1.5 and D1.6 (no significant changes are reported 
between the description provided in previous report and the Pilot architecture under 
deployment), Xanthi Pilot is based on 9 Use Cases, shortly listed in the following: 

• SUN_UCB1: The Operations Domain Supervisor utilizes HMIs and dashboards to 
receive an overview related  to the energy distribution and production at the grid 
and/or node level 
Analytical HMIs and dashboards will be in place containing information related to the 
operation of each  node and the entire grid such as the energy production, the load 
fulfilment, the energy distribution among  the nodes, along with additional information 
of the devices and equipment. 

• SUN_UCB2: Supervisory control of the isolated grid and deployment of optimization-
based Energy  Management Strategies at the grid level  
Optimization-based Energy Management Strategies will be delivered by the tools in 
order for the  supervisory  control station operator to apply control actions for the 
utilization of energy towards  the fulfilment of the load demands at each node and the 
grid level. 

• SUN_UCB3: Supervisory control and deployment of optimization-based Energy 
Management Strategies at the  grid node level 
Optimization-based Energy Management Strategies will be delivered by the tools in 
order for the  supervisory control station operator to apply control actions for the 
utilization of energy towards the  fulfilment of the local load demands at the grid 
node level. 

• SUN_UCB4: Model Predictive Control (MPC) for the distribution of energy at the 
isolated grid and/or within  each node 
Implementation of the nodes-grid mathematical models in order to deliver optimal 
control actions for  energy exchange among the nodes utilizing model prediction 
methodology. 

• SUN_UCC1: The Operations Domain Supervisor utilizes HMIs and dashboards to 
receive an overview related  to the energy storage systems at the node level 
Analytical HMIs and dashboards will be in place containing information related to the 
storage systems of  each node such as energy storage and utilization. 

• SUN_UCC2: Analyze and derive a plan for hybrid energy storage options for the 
optimum usage of RES excess  power to avoid curtailment 
Optimize the energy storage using the two available means: battery - Hydrogen 

• SUN_UCC3: Event (or time)-triggered Battery Operation (Charging/discharging) 
Battery scheduling depended on time of day and/or operational and lifecycle limits 

• SUN_UCD1: The Forklift Supervisor utilizes HMIs and dashboards to receive an 
overview related to the EV charging operations 
Through the dashboards the EV operator can have an overview of the EV scheduling 
and the grid’s  availability for EV charging  

• SUN_UCD2: Measure and analyze the usage of the EVs as micro-grid storage mean 
(it will be developed as  latest) 
The EV’s batteries can be used as storage mean for the grid as well as energy 
providers to the grid in case of  deficit. A case study will be performed given that that 
there will be periods of not using the EV’s for factory  needs. 
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Optimization 
algorithms (MPC)

(Energy Usage)
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Node/Grid Energy 
Management 

Strategies 
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Visualization of Data 
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REQUIRED - CPERI

Online Storage Data
REQUIRED-CPERI/

Sunlight

EV charger
REQUIRED - Sunlight

Weather web 
Forcastings

OPTIONAL - CPERI

 

Figure 24. Xanthi Pilot Deployment overview 

 

For each equipment listed in Table 93, the Use Cases that will exploit such an equipment 
and its scheduled deployment are reported in Table 94. 

The overall Deployment Plan of the Pilot, i.e. the deployment of the components listed in 
Table 93, is detailed in the Gantt diagram reported in Table 95. 

Most of the equipment are scheduled to be deployed in Autumn 2019 and the whole 
architecture is forecasted to be in place within December 2019. 

Table 94. Xanthi Pilot – Deployment Plan 

Equipment Use Cases Scheduled Deployment 

EQP.8.1: Batteries 
 

SUN_UCB2 - SUN_UCB4, 
SUN_UCC1 - SUN_UCC3 

In place 
 

EQP.8.2: Grid DC/DC 
Converter 

SUN_UCB1, SUN_UCB2,  
SUN_UCB4 

Planned for July-September 
2019 
 

EQP.8.3: Fuel Cell 
 

SUN_UCB1, SUN_UCB3, 
SUN_UCB4 

Planned for September-
December 2019 

EQP.8.4:FC DC/DC 
Converter 

SUN_UCB1 - SUN_UCB4,  
SUN_UCC1, SUN_UCC2  

Planned for September- 
December 2019 

EQP.8.5: Work Station 
Xanthi ( Local DAQ) 

 All use cases In place 
 

EQP.8.6: Work Station 
Xanthi (Local SCADA) 

SUN_UCB1 - SUN_UCB4,  
SUN_UCC1, SUN_UCC2 

In place (a variable update is 
planned for September 2019) 

EQP.8.7: Work Station 
CERTH ( Tools, MQTT 
server) 

All use cases 
 

Planned for September- 
December 2019 
 

EQP.8.8: EV Charger 
 

SUN_UCD1, SUN_UCD2 Planned for September- 
December 2019 

SWC.8.1: MQTT server 
installation/configuration 
 

SUN_UCB1 - SUN_UCB4, 
SUN_UCC1 - SUN_UCC2, 
SUN_UCD2   

In place 
 

SWC.8.2: FC converter 
SW/TLC configuration 

SUN_UCB1 - SUN_UCB4,  
SUN_UCC1, SUN_UCC2 

Planned for July-September 
2019 
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SWC.8.3: Fuel Cell data 
acquisition SW 

SUN_UCB1, SUN_UCB3, 
SUN_UCB4 

In place 
 

SWC.8.4: Local SCADA 
reconfiguration (Hydrogen 
infrastructure) 

SUN_UCB1 - SUN_UCB4,  
SUN_UCC1, SUN_UCC2 
 

Planned for September-
October 2019 
 

SWC.8.5: Main SCADA 
update and configuration 

All use cases 
 

Planned for September- 
December 2019  

SWC.8.6: Local DAQ- 
DC/DC Grid Converter Link 

SUN_UCB1, SUN_UCB2,  
SUN_UCB4 

Planned for July- December 
2019 

SWC.8.7: DC/DC Grid 
converter 
communication/control SW 

SUN_UCB1, SUN_UCB2,  
SUN_UCB4 

In place 

SWC.8.8: CERTH 
Workstation – Supervisory 
SCADA Link MQTT 

All use cases 
 

In place 
 

Table 95. Xanthi Pilot – Deployment Plan 

 Jan
-19 

Feb
-19 

Mar
-19 

Apr
-19 

May
-19 

Jun
-19 

Jul
-19 

Aug
-19 

Sep
-19 

Oct
-19 

Nov
-19 

Dec
-19 

EQP.8.1: Batteries             

EQP.8.2: Grid 
DC/DC Converter 

            

EQP.8.3: Fuel Cell 
 

            

EQP.8.4:FC DC/DC 
Converter 

            

EQP.8.5: Work 
Station Xanthi ( 
Local DAQ) 

            

EQP.8.6: Work 
Station Xanthi 
(Local SCADA) 

            

EQP.8.7: Work 
Station CERTH ( 
Tools, MQTT 
server) 

            

EQP.8.8: EV 
Charger 

            

SWC.8.1: MQTT 
server installation 
/configuration 

            

SWC.8.2: FC 
converter SW/TLC 
configuration 

            

SWC.8.3: Fuel Cell 
data acquisition SW 

            

SWC8.4: Local 
SCADA 
reconfiguration 
(Hydrogen 
infrastructure) 
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SWC8.5: Main 
SCADA update and 
configuration 

            

SWC.8.6: Local 
DAQ- DC/DC Grid 
Converter Link 

            

SWC.8.7: DC/DC 
Grid converter 
communication/cont
rol SW 

            

SWC.8.8: CERTH 
Workstation – 
Supervisory 
SCADA Link MQTT 

            

 

3.8.3 Progress beyond the state of the art for the pilot 

Xanthi pilot is an autonomous microgrid consisted of smaller distributed microgrids. A central 
supervisory station, monitors the energy state of each node. Within the project, upgrades and 
extensions in the supervisory station, as well as in the microgrid itself, aim at developing a 
prototype of interconnected microgrids, that act as a unity. Powerful tools that support this 
innovation have been deployed. The tools offer functionalities in order to achieve energy 
exchange between the nodes, to offer energy balance in the microgrid and to aggregate the 
storage means in order to act as a central storage system. Furthermore, they introduce 
hybrid technologies in energy storage by integrating hydrogen solutions, incorporate EVs and 
use them as grid expansion and storage means. 

The added value of the pilot aspects development can be summarized by the following. The 
interconnection of the nodes offers a greater flexibility in the entire microgrid, not only 
concerning the maximum exploitation of the renewable energy produced at each node, but 
also the demand fulfilling, raised from each node. The developed tools offer even greater 
flexibility. Offering monitoring services, local and remote, of every node separately along with 
the entire network, the operator has an overview of each aspect of the grid. Decisions can be 
taken easily, through the ability of the tools to offer monitoring of historical data, and online 
suggestions derived through the tools’ optimization algorithms. Powerful Model Predictive 
Control (MPC) algorithms have been developed in order to manage in an optimal way the 
interconnection of the microgrids. The mathematical model of each device, and the microgrid 
itself, have been developed in order for the MPC algorithm to provide future control actions 
for managing the microgrid. These actions offer optimal distribution of energy among the 
microgrid nodes, optimal renewable energy exploitation, network energy balance, and 
optimal energy storage distribution.   

From an environmental point of view, even greater benefits can be earned. By achieving a 
microgrid nodes’ cooperation, nodes with energy surplus can transfer energy to nodes with 
demand. In these cases, auxiliary power devices (diesel generators) remain unused or 
operated at minimum, having a positive impact in the environment by using less fossil fuel 
and reducing CO2 emissions. Simulations of the developed tools showed not only optimal 
distribution of energy but also appropriate control actions to be followed, energy storage 
balance and optimal exploitation of energy with reduction of diesel generator operation. 
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3.8.4 Detailed description of the Component Deployment Plan 

Table 96. EQP.8.1: Batteries 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners 
Involved 

 
2.1 V Lead 
Acid Batteries 
 

The batteries have been placed in 
dedicated positions in the nodes 
in order to be connected properly 
and form the arrays needed 
 

In case of installing a 
defective cell, the 
replacement is immediate 
due to the fact that the grid 
is located in the premises of 
the battery factory 

Sunlight 
 

Components 
highlighted on 
the Pilot 
Physical View 

 
Picture of the 
component  

 

 
Component 
highlighted on 
the 
Deployment 
view 
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Table 97. EQP.8.2: Grid DC/DC Converters 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners 
Involved 

Grid DC/DC 
Converters for 
energy 
exchange 

The converters will be connected 
with the LV battery side and the 
HV DC bus bar for energy 
exchange. 
Additionally, protection capacitors 
have to be installed. 

Dedicated positions for the 
converters installation has 
been already taken into 
account 
 

Sunlight 
 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed 

Partners 
Involved 

The 
converters 
communicate 
with local 
DAQ and the 
SCADA 
system 
 

A dedicated application software 
is developed for the converters in 
order to collect data, configure 
and control them. Wired CAN bus 
communication has to be 
deployed using additionally CAN 
Bus to RS232 converters 

Communication problems 
may occur especially due to 
the fact that the SCADA 
System will communicate 
indirectly through the local 
workstation where the SW 
will be installed. 
 

Sunlight/
CPERI 
 

Components 
highlighted on 
the Pilot 
Physical View 

 
Picture of the 
component  
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Component 
highlighted on 
the 
Deployment 
view 

 
 

Table 98. EQP.8.3: Fuel Cell 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners 
Involved 

Fuel Cell 
Converts the 
chemical 
energy of 
Hydrogen into 
electricity 

The Fuel Cell has four kind of 
connections to be deployed. A 
12V power supply, for the internal 
controller, the main DC output, 
the hydrogen input supply and 
the data communication 

The installation position and 
the necessary connections 
are in place  
 

CPERI 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed 

Partners 
Involved 

The Fuel Cell 
provides an 
RS232 
connection to 
read 
operational 
data 

A dedicated application software 
is developed for the Fuel Cell in 
order to collect data and store 
data. The communication has to 
be deployed through an RS232 
connection 
 

Poor communication 
protocol provided by the 
manufacturing company. 
(alternative is to read 
operational data from the 
FC DC converter.) 
 

CPERI 
 

Components 
highlighted on 
the Pilot 
Physical View 
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Picture of the 
component  

 

 

 

Component 
highlighted on 
the 
Deployment 
view 

 
 
 

  
 

Table 99. EQP.8.4:FC DC/DC Converter  

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners 
Involved 

Converts the 
fluctuating DC 
Voltage of the 
FC to a stable 
at 50V for the 
batteries and 
manages the 
output power 
of the FC 

The converter will have as input 
the FC’s DC line and the output 
will be connected to the LV DC 
bus bar. An Ethernet connection 
is available in the converter for 
the communications 

The installation position and 
the necessary connections 
are in place  

Sunlight 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed 

Partners 
Involved 

The converter 
communicates 
with local 
DAQ and the 
SCADA 

Configuration and data 
communication can be performed 
through Ethernet communications 
provided with the module. 
The module embeds a SW and a 

 CPERI 
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system screen for HMI 

Components 
highlighted on 
the Pilot 
Physical View 

 
Picture of the 
component  

 

 
Component 
highlighted on 
the 
Deployment 
view 

 
 

Table 100. EQP.8.5: Work Station Xanthi (Local DAQ) 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners 
Involved 

Workstation 
that hosts the 
DAQ and 
communicatio
n SW for the 
meters, 
devices and 

Each computer communicates 
with all the devices installed in 
the node, collects data and 
communicates with the main 
SCADA 
 

The units are already in 
place 
 

CPERI 
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central 
SCADA 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed 

Partners 
Involved 

Workstation 
Configuration 
(Windows) 

   CPERI 

Components 
highlighted on 
the Pilot 
Physical View 

 
Picture of the 
component  

 
Component 
highlighted on 
the 
Deployment 
view 
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Table 101. EQP.8.6: Work Station Xanthi (Local SCADA) 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners 
Involved 

A PC hosting 
the SCADA 
system for the 
hydrogen 
infrastructure 

Replacement of the old PC 
hosting the SCADA 

The units are already in 
place 
 

CPERI 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed 

Partners 
Involved 

Workstation 
Configuration 
(Windows) 

SCADA System installation and 
configuration 

N/A CPERI 

Components 
highlighted on 
the Pilot 
Physical View 

 
Picture of the 
component  

N/A (Workstation PC) 

Component 
highlighted on 
the 
Deployment 
view 

 
 

Table 102. EQP.8.7: Work Station CERTH (Tools, MQTT server) 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners 
Involved 

A PC hosting 
the IOT MQTT 
server and a 
PC hosting 
the inteGRIDy 
deployed tools 

Installation of the Mosquitto 
MQTT Server and deployment of 
InteGRIDy Tools 

The units are already in 
place 
 

CPERI 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP5 / D 5.2  

 

Dissemination Level: Public Page 169 

and HMIs 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed 

Partners 
Involved 

Workstation 
Configuration 
(Windows) 
 

Installation and configuration of 
the MQTT server. 
Installation and configuration of 
the tools and communications 

N/A CPERI 
 

Components 
highlighted on 
the Pilot 
Physical View 

 
Picture of the 
component  

N/A  (Workstation PC) 

Component 
highlighted on 
the 
Deployment 
view 

 

 
 

Table 103. EQP.8.8: EV Charger 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners 
Involved 

Charges the 
EV (factory 
Forklifts) 

Installation requires the 
connection of the charger with 
the main or auxiliary load of the 
node 

The units are already in 
place 
 

Sunlight 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed 

Partners 
Involved 

Initial 
configuration 
for the battery 
type 

Automated activation with the 
battery connection 

Charging error. Reset the 
charger 

Sunlight 
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Components 
highlighted on 
the Pilot 
Physical View 

 
Picture of the 
component  

 
Component 
highlighted on 
the 
Deployment 
view 

 
 

Table 104. SWC.8.1: MQTT server installation/configuration 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Involved 

MQTT Broker is 
a server that 
handles the 
incoming and 
outgoing 
message traffic 
from the 
publishers and 

The Server must be 
installed and configured 
for secure 
communications operating 
in dedicated ports  
 

N/A CPERI 
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subscribers 

Components 
highlighted on 
the Pilot 
Physical View 

 
Component 
highlighted on 
the Deployment 
view 

 
 

Table 105. SWC.8.2: FC converter SW/TLC configuration 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Involved 

The SW 
communicates 
with the FC 
converter for 
configuration 
and handle the 
output power of 
the FC 

The SW is a Labview 
executable file and will be 
installed in Work Station 
Xanthi ( Local SCADA) 

 

N/A CPERI 
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Components 
highlighted on 
the Pilot 
Physical View 

 

Component 
highlighted on 
the Deployment 
view 

 

 

Table 106. SWC.8.3: Fuel Cell data acquisition SW 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Involved 

Data is acquired 
from the Fuel 
Cell through 
RS232 
communications 
with proprietary 
protocol. The 
SW 
communicates 
with the FC and 
stores data 
received 

The SW is a Labview 
executable file and will be 
installed in Work Station 
Xanthi (Local DAQ) 
 

The SW collects and 
stores data. An indirect 
way of collecting data 
from the FC is through 
the FC converter that 
also communicates with 
the Workstations in 
Xanthi 
 

CPERI 
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Components 
highlighted on 
the Pilot 
Physical View 

 
Component 
highlighted on 
the Deployment 
view 

 
 

Table 107. SWC8.4: Local SCADA configuration (Hydrogen infrastructure) 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Involved 

Reconfigure the 
SCADA SW 
and input 
output variables 
for the 
upgraded 
devices  

Add new variables, 
connect to the respective 
dynamos and delete the 
unnecessary variables) 
 

N/A 
 

CPERI 
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Components 
highlighted on 
the Pilot 
Physical View 

 
Component 
highlighted on 
the Deployment 
view 

 
 

Table 108. SWC8.5: Main SCADA update and configuration 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Involved 

Reconfigure the 
SCADA SW 
and input 
output variables 
for the 
upgraded 
devices   

Add new variables, 
connect to the respective 
dynamos and delete the 
unnecessary variables) 
 

N/A 
 

CPERI 
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Components 
highlighted on 
the Pilot 
Physical View 

 
Component 
highlighted on 
the Deployment 
view 

 
 

Table 109. SWC.8.6: Local DAQ- DC/DC Grid Converter Link 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Involved 

Configuration of 
each of the 
Workstations 
(Local DAC) 
and DC/DC 
converters in 
order to 
communicate 
through CAN 
BUS 

Wired CAN bus 
communication has to be 
deployed and configured 
using additionally CAN 
Bus to RS232 converters 
 

Communication problems 
may occur especially due 
to the fact that the 
SCADA System will 
communicate indirectly 
through the local 
workstation where the 
SW will be installed 
 

CPERI 
 

Components 
highlighted on 
the Pilot 
Physical View 
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Component 
highlighted on 
the Deployment 
view 

 
 

Table 110. SWC.8.7: DC/DC Grid converter communication/control SW 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Involved 

SW that 
communicates 
with the DC/DC 
Grid converters 
through CAN 
BUS. The SW 
is needed to 
make 
configurations, 
retrieve data 
and send 
commands for 
the operation 

The SW is a Labview 
executable file and will be 
installed in each Work 
Station Xanthi (Local 
DAQ). Main SCADA will 
control and synchronize 
the Converters in order to 
exchange energy 
 

Communication problems 
may occur. 
 

CPERI 
 

Components 
highlighted on 
the Pilot 
Physical View 
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Component 
highlighted on 
the Deployment 
view 

 
 

Table 111. SWC.8.8: CERTH Workstation – Supervisory SCADA Link MQTT 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Involved 

Configuration 
for the 
communication 
between Pilot 
site and CPERI 
MQTT Server 
Workstation.  

Firewall and ports 
configuration 
 

Communication problems 
may occur. 
 

CPERI 
 

Components 
highlighted on 
the Pilot 
Physical View 
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Component 
highlighted on 
the Deployment 
view 
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3.9 Ploiesti 

3.9.1 Pilot objectives and aspects to be addressed     

Ploiesti Pilot will create a Demand Response (DR) system where building energy 
management and control systems can operate based on flexible energy pricing or other DR 
programs that could be implemented as part of the Energy Integrated Information System 
(EIIS).  

The expected outcomes include monitoring and control of the operation of DR programmes 
in order to decrease the peak of power consumption, engaging consumers in DR, testing and 
validating the concept of a Distribution System Operator (DSO) as a user of demand-side 
flexibility. Consumer life styles and consequent energy consumption will be profiled to 
increase flexibility of energy consumption using specific DR intelligent algorithms with the 
final goal of providing trade flexibility solutions. 

The core integration platform will handle several DR profiles, which will be tested. This 
implementation will serve as a main starting point for latter more complex DR profiles, like 
Demand Side Management (DSM) and bring elements of automated decision-making, based 
on various profiles or criteria.  

Objectives and aspects to be addressed by the Pilot are detailed in the following tables. 

Table 112. Demand Response Pillar 

Aspects to be 
addressed  

Current Pilot Status 

DSM: smart meter 
automated control 
implementation, in 
order to evaluate and 
demonstrate automatic-
DR response, based on 
smart grid input in the 
core integration 
platform;  

In accordance with the aspects addressed in this particular 
section of DoA, we depict in the following the current Pilot 
status: 

• Smart metering infrastructure: Smart meters available, 
configured and planned to be operational by the end of 
December 2019.  

• Software developed (part of the innovative EIIS – Energy 
Integrated Information System) to collect data from smart 
meters 

• Software developed (part of the innovative EIIS – Energy 
Integrated Information System) to identify peak values 
from the history of data provided by smart meters  

• Software developed (part of the innovative EIIS – Energy 
Integrated Information System) to compute optimum load 
consumption.  

DSM stage of implementation:  

• Response commands prepared and used offline  

• Demonstration limited to the available regulatory 
framework in Romania 

• Planned to send commands to smart plugs (automatic-
DR response). 

Note: Please find technical details in the following deliverables: 
D1.3, Section 10. Survey on the Ploiesti Pilot; D1.5 - inteGRIDy 
Architecture & Functional/Technical Specifications, Section 5.3 
inteGRIDy new tools, 5.3.1 Energy Integrated Information 
System – EIIS, Annex 2. inteGRIDy Data items and Attributes, 
Annex 3. inteGRIDy Pilots Data View; D5.2, Section 3.9 Ploiesti. 
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Response side 
management: real 
active grid shedding, 
during peak times, to 
avoid large scale power 
outages or brownouts, 
lower bills, load shifting  
 

In accordance with the aspects addressed in this particular 
section of DoA, we depict in the following the current Pilot 
status: 

Response side management stage of implementation:  

• Historical data analysis and identification of peak values 
per day/ week/ month. 

• Already implemented in EIIS: A configured flexible way of 
defining peak time values (as defined in WP4). 

Note: Please find technical details in the following deliverables: 
D1.5 - inteGRIDy Architecture & Functional/Technical 
Specifications, Section 5.3 inteGRIDy new tools, 5.3.1 Energy 
Integrated Information System – EIIS, Section 6.9 Ploiesti Pilot; 
D4.1, Section 4.9 Ploiesti; D4.2, Section 2.3.4 Energy Integrated 
Information System; D4.3, Section 4.2.10 Energy Integrated 
Information System – EIIS; D4.4, Section 4.2.1.17 Energy 
Integrated Information System; D4.5, 4.2.12 Energy Integrated 
Information System – EIIS. 

ECCDIS Integration 
Platform 
implementation, 
demonstrating the 
integration with a large 
number of devices and 
support various 
communication 
protocols and evaluate 
the opportunity of using 
automated-DR profiles;  
 

ECCDIS platform is a major component of the complex solution 
EIIS – Energy Integrated Information System implemented in 
Ploiesti Pilot (as presented in deliverable D1.5 - inteGRIDy 
Architecture & Functional/Technical Specifications, Section 5.3 
inteGRIDy new tools, 5.3.1 Energy Integrated Information 
System – EIIS). 
In accordance with the aspects addressed in this particular 
section of DoA, we depict in the following the current Pilot 
status: 

EIIS (Energy Integrated Information System) is implemented 
and contains: 

- EIIS Back-end responsible for data processing  
- EIIS collector (EIIS Data Exchange Tool as presented in 

deliverable D4.1, Section 4.9 Ploiesti) responsible for 
reading data from Smart Meters 

- EIIS Front end responsible for data presentation as 
reports or charts 

- EIIS services responsible to expose data for third party 
applications 

- Communication protocols on communication level (WI-FI, 
3G) and application level (MQTT). 

- Main functionalities: 
o Data collection and storage from a large number 

of devices able to implement MQTT 
communication protocol 

o Data modeling (automated DR profiles) 
o Peak identification 
o Optimization considering peak values and costs 
o Forecasting 
o What-If scenarios. 

Note: Please find relevant details in the following deliverables: 
D1.5 - inteGRIDy Use Cases, Section 1.9 Ploiesti Pilot, D1.5 - 
inteGRIDy Architecture & Functional/Technical Specifications, 
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Section 5.3 inteGRIDy new tools, 5.3.1 Energy Integrated 
Information System – EIIS; D1.6 - inteGRIDy Architecture & 
Functional/Technical Specifications (Updated), Section 5.9 
Ploiesti Pilot; D4.1, Section 4.9 Ploiesti; D5.2, Section 3.9 
Ploiesti. 

General aspects: 
offsetting the need for 
increasing the 
distribution capacity in 
the winter time in areas 
without heating 
solution, reduction of 
peak purchase, 
downwards pressure 
on energy prices on 
spot markets.  

In accordance with the aspects addressed in this particular 
section of DoA, we depict in the following the current Pilot 
status: 

General aspects are currently addressed:  

- What-If scenarios using perturbations like: weather 
forecast, banking holidays, extreme weather, unplanned 
un-working days 

- What-If scenario based on different cost prices. 

Note: Please find relevant details in the following deliverables: 
D4.3, Section 4.2.10 Energy Integrated Information System – 
EIIS; D4.4, Section 4.2.1.17 Energy Integrated Information 
System; D5.2, Section 3.9 Ploiesti. 

 

3.9.2 Pilot Deployment Plan   

The Pilot deployment is classified into three main classes of items: 

• the tools developed inside the inteGRIDy Framework of Tools (FoT); 

• the hardware equipment; 

• the software required to link the hardware equipment and the FoT in a single effective 
Pilot architecture. 

In particular, as detailed in Table 113, below, the Ploiesti Pilot is based on one inteGRIDy 
tool (TOL.9.1), already detailed in D5.1 [INT19] :  

• TOL.9.1 is the EIIS (Energy Integrated Information System) developed by SIVECO is 
devoted to deliver an innovative solution to match the energy demand with supply 
aiming att delivering a direct impact on the overall energy consumption behaviour.  

Four classes of HW equipment will be deployed and four SW interfaces will be activated in 
order to manage the data flow. 

Table 113. Ploiesti Pilot. Component to be deployed 

inteGRIDy TOOLs 
(TOL) 

HW Equipment 
(EQP) 

Other SW Tools 
TLC links 
ICT Interfaces 
(SWC) 

TOL.9.1: Energy Integrated 
Information System (EIIS). 

EQP.9.1: Smart 
meters  

SWC.9.1:  3G, MQTT Broker  

 EQP.9.2:  
Work Station 
 9.2.1 Processing Unit 
9.2.2 Data Storage 
9.2.3 Presentation 
Unit 
9.2.4 Communication 

SWC.9.2:   
EIIS software (AWS, Linux) 
9.2.1 (GlassFish 4.1.2,  
Tomee 7, EIIS Server) 
9.2.2 (Postgresql, JPA) 
9.2.3 (JSF, Primefaces) 
9.2.4 (JAX-RS API) and  
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Unit (JAX-RS Clients) 

 EQP.9.3: 
Communication line 
with Smart Meters 
(3G SIM)  

SWC.9.3: MQTT Client  

 EQP 9.4: 
Communication line 
with external systems  

SWC. 9.4: Firewalls, Reverse 
Proxy, OpenVPN  

The physical view of Ploiesti Pilot is described in Figure 25, and is based on a Low Voltage 
distribution grid. A Demand Response system (EIIS - Energy Integrated Information System) 
where building energy management and control systems can operate, based on critical peak 
pricing and intelligent DR programs/algorithms, is implemented. 

The Ploiesti Pilot is based on electric energy consumption data for residential users. 
Dedicated smart meters installed on site (smart metering infrastructure) provide data about 
consumption (using specific communication lines and software) which are used together with 
historical data to implement and validate DR algorithms 

 

Figure 25. Ploiesti Pilot, physical view 
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The data flow of Ploiesti Pilot is described in Figure 26. The data gathered from smart 
meters, external weather forecast service (environmental measurements) and electricity load 
are managed by inteGRIDy platform. Based on facility and user consumption profiles, the 
EIIS tool processes data using modeling, optimization and forecasting algorithms. The 
communication with the end-user is ensured via alerts and notifications.  

Ploiesti Pilot is based on four major data flows: 

•  Data collection / simulation (Load measurements, Environmental measurements). 

•  Data analysis (based on facility & user consumption profiles). 

•  Data processing based on DR programs and algorithms (modelling, optimization, 
forecasting). 

•  Outputs: Notifications and alerts. 

 

Figure 26. Ploiesti Pilot, data exchange schema 

The status of the Pilot is reported in the Deployment View reported in Figure 27: green boxes 
are relevant to components already deployed, yellow boxes represent items that are going to 
be deployed while red boxes are for items whose deployment is scheduled in the future. 

Each box is relevant to an item listed in Table 113, above, whose detailed description is 
reported in the next sections of this report. 

Items are classified as REQUIRED, if they are mandatory for the activation of the Pilot, and 
in OPTIONAL if the Pilot could be eventually activated (with a limited set of functionalities) 
also without those components in place. 

For the Ploiesti Pilot, 3G communication with smart meters is implemented while line 
communication or via VPN are only OPTIONAL.  

Within the inteGRIDy project it is scheduled the deployment of 8 single-phase smart meters 
with DR capabilities and 2 three-phase smart meters to guarantee a proper performance 
level by the Pilot architecture. 
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Figure 27. Ploiesti Pilot Deployment overview 

In particular, as already detailed in D1.3, D1.5 and D1.6 (no significant changes are reported 
between the description provided in previous reports and the Pilot architecture under 
deployment), Ploiesti Pilot is based on 14 Use Cases, shortly listed in the following: 

Use cases: 

• PLO_UCA1: Display relevant data regarding own consumption 
As “Consumer” I want to “view relevant data regarding my consumption“, because I 
want to adopt a DR program. 

• PLO_UCA2: Data registration regarding the consumption 
As “DSO” I want to register for consumption for all users per a period of time in order 
to be able to make prospection and optimize the next period. 
Frequency :Registration each 30 minutes. Period setup by user (not less than a 
month). 

• PLO_UCA3: Identify peak times 
As “DSO” I want to identify the peak times of consumptions because I want to reduce 
the peak load. 
Frequency: daily. 

• PLO_UCA4: Optimize power distribution 
As “DSO” I want to optimize the power distribution in the grid, because I want to 
reduce the loss of electrical power, and optimize the usage of power cables 
Frequency: daily. 

• PLO_UCA5: Optimize consumer bill 
As “DSO” I want to optimize the consumer bill based on the prognosis of 
consumption, using different rates (CPP, TOU, PTR, CTP). 
Frequency: monthly. 

• PLO_UCA6: Elaborate prognosis 
As “DSO” I want to make prognosis of power consumption for the next period 
because I want to setup the grid an optimal way, to decrease technical losses. 
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Frequency: monthly. 

• PLO_UCA7: Automated controlling 
As “DSO” I want to have an automated controlling of the power demand, based on 
the implementation of smart DR algorithms 
Frequency: hourly. 

• PLO_UCA8: Alerts 
As “DSO” I want o receive alerts on peak consumptions (based on a threshold) 
Frequency: When generated. As measurements are at 30 minutes time interval, 
alerts might appear at the end of time interval. 

• PLO_UCA9: Get information about the results of optimizations 
As “DSO” I want to receive reports on consumption and peak load decrease, based 
on the implementation of smart DR algorithms 
Frequency: daily. 

• PLO_UCA10: Run what-if scenarios for Grid usage 
As “DSO” I want to simulate (run what-if scenarios) the usage of the Grid because I 
want to identify optimum setup based on DR algorithms 
Frequency: monthly. 

• PLO_UCA11: View prices and costs  
As “Consumer” I want to “view relevant data regarding the prices I have paid“ 
because I want to optimize the costs. 
Frequency: monthly. 

• PLO_UCA12: Run what-if scenarios for costs evolutions 
As “Consumer” I want to simulate (run what-if scenarios) the costs evolutions for 
different price models because I want to optimize the costs. 
Frequency: monthly. 

• PLO_UCA13: Receive alerts on peak time 
As “Consumer” I want to receive Alerts and Notifications regarding peak time 
consumptions. 
Frequency: When generated. As measurements are at 30 minutes time interval, 
alerts might appear at 30 minutes time interval. 

• PLO_UCA14: Receive advice for optimum consumptions 
As “Consumer” I want to receive Notifications with proposals for optimum 
consumption scheme based on smart DR algorithms. 

For each equipment listed in Table 113, above, the Use Cases that will exploit such 
equipment and its scheduled deployment are reported in Table 114, below. 

The overall Deployment Plan of the Pilot, i.e. the deployment of the components listed in 
Table 113, above, is detailed in the Gantt diagram reported in Table 115.  

Most of the equipment are scheduled to be deployed in autumn 2019 and the whole 
architecture is forecasted to be in place within December 2019. 

Table 114. Ploiesti Pilot – Deployment Plan 

Equipment Use Cases Scheduled Deployment 

EQP.9.1: Smart meters  Measure the Energy 
consumption and 
other parameters  

1/6 installed, by September 
2019 all SM will be installed 
on site  

EQP.9.2: Work-Station 
        9.2.1 Processing Unit 
        9.2.2 Data Storage 
        9.2.3 Presentation Unit 

Main processing unit 
responsible for data 
storage, data 
processing for peak 

Up and running  
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9.2.4 Communication Unit  detection, 
optimizations, what if 
scenarios, 
notifications, alerts, 
presentation, and 
relation with external 
systems 

EQP.9.3: Communication line with 
Smart Meters (3G SIM)  

Responsible to 
establish a link with a 
smart meter which is 
using a 3G SIM to 
expose data via a 
MQTT protocol  

established  

EQP 9.4: Communication line with 
external systems  

Responsible for 
connection to systems 
able to offer data 
about Energy 
production, Prices, 
Weather conditions 
and forecast,  
External disturbances  

December 2019  

SWC.9.1:  3G, MQTT Broker  Installed on Smart 
Meters and 
responsible for data  
expose to external 
system via a MQTT 
protocol  

ready  

SWC.9.2: EIIS Software (AWS, 
Linux) 
          9.2.1 (GlassFish, Tomee,                                             
EIIS Server) 
          9.2.2 (Postgresql, JPA) 
          9.2.3 (JSF, Primefaces) 
          9.2.4 (JAX-RS API) 
          9.2.5 (JAX-RS Clients) 

The software runs on 
Workstation. It 
includes basic 
software like OS, 
libraries, Postgresql 
database, WEB 
servers (Tomee, 
Glasfish), 
Presentation software 
based on Primefaces, 
Rest services based 
on JAX-RS.  

ready  

SWC.9.3: MQTT Client  Responsible for 
reading data from 
Smart Meters, via 
MQTT Protocol  

ready  

SWC. 9.4: Firewalls, Reverse Proxy, 
OpenVPN  

Communication 
software used to 
secure the 
communication lines  

ready  
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Table 115. Ploiesti Pilot – Deployment Plan 

Ploiesti Pilot jan 
19 

Feb
-19 

Mar
-19 

Apr
-19 

may
-19 

jun
-19 

jul-
19 

aug
-19 

sep
-19 

oct
-19 

Nov
-19 

dec
-19 

EQP.9.1: 
Smart meters 

                        

EQP.9.2: 
Work Station 

                        

         9.2.1 
Processing 
Unit 

In 
place 

                      

         9.2.2 
Data Storage 

                        

         9.2.3 
Presentation 
Unit 

                        

         9.2.4 
Communicatio
n Unit  

                        

EQP.9.3: 
Communicatio
n line with 
Smart Meters 
(3G SIM)  

In 
place 

                      

EQP 9.4: 
Communicatio
n line with 
external 
systems  

                        

 

3.9.3 Progress beyond the state of the art for the pilot 

The solution implemented in Ploiesti Pilot ensures all levels of “smartening the grid”: 

• Smart measuring 

• Modelling (smart DR algorithms, simulations, forecasting) 

• Optimization  

• Monitoring / Tracking and control 

• Alerts and notifications. 
 

In the following, the currently achieved and expected progress beyond state of the art for 
Ploiesti Pilot is presented. 
1. Cross Domain Big Data Analytics for improving decision making of system 

operators.  
Ploiesti Pilot answers to this ambition / challenge through the following: 

• Big data implemented with RDBMS (Relational Data Base Management Systems) 

• DR activities for reducing consumers’ energy bills, implemented within EIIS 

• Power Flow Monitoring & Forecasting Suites through Visual and Data Analytics 
Services. 

2. Adaptive Energy Management Strategies relying on Optimal Forecasting. 
Ploiesti Pilot answers to this ambition / challenge through the following: 
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• Providing statistical forecasting algorithms with additional physical asset modelling 
approaches (What-If scenarios using perturbations). 

3. Intelligent Predictive Supervisory Control & Automation. Ploiesti Pilot answers to 
this ambition / challenge through the following: 

• Up-to-date forecasts for optimum scheduling (day/ week/ monthly basis) 

• Powerful communication for real-time optimization. 
4. DR Optimization & Flexibility Determination for Maximum Engagement and 

Increased Energy Awareness. Ploiesti Pilot answers to this ambition / challenge 
through the following: 

• Implement dynamic pricing 

• Consumer engagement via real time notifications. 
5. Responsive Grid Balancing & Stability for Coordinated Active and Passive 

Network Configurations. Ploiesti Pilot answers to this ambition / challenge through 
the following: 

• Forecasting tools 
6. Adaptive Self-consumption Capitalizing on Local, Distributes or Virtual Storage 

Utilization 
N/A 

7. Enhanced Synergetic PV Systems with Energy Storage Solutions 
N/A 

8. Empowering the Local Network with V2G Applications – Behavioural Effects & 
Potential 
N/A 

9. Business Modelling tool Intelligence Module to contextualize Business Models 
and enhance Quality 
N/A. 

 

3.9.4 Detailed description of the Component deployment plan 

Table 116. EQP.9.1: Smart meters 

Equipment Description Deployment 
Description 

Possible 
Deployment 
Problems and 
solution proposed  

Partners 
Invoved 

NOBEL GRID 
The Advanced Smart 
Meter (SLAM):  SM 10 
https://nobelgrid.eu/slam/ 

Specialized 
technicians and 
apparatuses are asked 
in the deployment 
phase. 
The Smart Meter has 
to be connected to the 
3G provider in order to 
be linked with the EIIS 
system. 
All the activities are 
performed in the sites 
directly managed by 
ELECTRICA. There 
are consequently no 
criticalities due to 
accessing to the 
involved areas nor 

Smart Meters asks for 
a dedicated bay, i.e. it 
is necessary to check 
if the substation 
layout is compliant 
with the space 
required by the 
meters. 
This check has 
already done for all 
the substations 
involved in the 
project, i.e. it is not 
expected to have 
problems in the 
deployment phase. 
Eventually, if critical 
problems will arise in 

ELECTRICA 
For each single 
smart meter, 
equipment 
deployment will 
ask for approx. 2 
h of work from a 
specialized 
technician. 
In the project will 
be deployed new 
smart meters in 8 
substations. 
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bound for privacy or 
safeguard of private 
costumers. 

one site, it will be 
evaluated the option 
to select a different 
site for the single 
specific meter, i.e. it is 
possible to arrange a 
different location of 
the smart meters 
without affecting the 
Pilot functionalities (or 
just marginally 
affecting them). 

TLC/ICT configuration Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Involved 

New equipment (meters) 
link with the 3G Providers 
and to EIIS 

In order to link the 
Smart Meter to the 3G 
provider it is necessary 
to: 
Configure the meter: 
communication 
protocol 
Configure SIM card 
Configure the EIIS 
client 

Telecommunication 
problems might affect 
the data exchange. 
Each smart meter 
involved in the project 
have already been 
checked (i.e. a check 
of the 3G connection 
has been performed). 
Eventually, case by 
case solution could be 
adopted in order to 
improve the 3G 
connection. 
In any case, 
temporary o 
permanent data lost 
from one substation is 
not critical for the 
project, i.e. inteGRIDy 
functionalities could 
be performed (at least 
partially) also in case 
of bad 3G connection 
with some smart 
meters. 

ELECTRICA 
A 3G 
communication 
provider will be 
involved in order 
to obtain the 
public IP to be 
used in 
communication. 
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Components highlighted 
on the Pilot Physical View 

 
Picture of the component  

 
Component highlighted 
on the Deployment view 

 

 
 

Table 117. EQP.9.2 Work Station 

Equipment 
Description 

Deployment Description Possible Deployment 
Problems and solution 
proposed  

Partners Invoved 

EIIS Work 
Station 
deployed on a 
server (AWS 

When deployed on AWS 
or SIVECO private cloud: 
An instance of a server 
should be created. 

In case of the cloud 
solution is not acceptable, 
then a dedicated server 
should be provided. 

SIVECO 
ELECTRICA 
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or SIVECO 
private cloud) 

OS (Linux) should be 
installed. 

Next the installation is the 
same like for the cloud 
solution. 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

AWS cloud 
instance or a 
dedicated 
server with the 
following 
configuration: 
4 CPU 
16 GRAM 
500G SSD 
WiFi 
Eternet 
HDMI display 

In order to activate the 
EIIS: 
Postgresql DB should be 
installed 
Apache Tomee should be 
installed 
EIIS software should be 
deployed 
MQTT Protocols should be 
checked 

Telecommunication 
problems might affect the 
data exchange. 
Security of data is an 
aspect which should be 
treated, especially in 
cloud. 

SIVECO 
ELECTRICA 
The activity is 
performed by a 
system engineer and 
is estimated for 8 
hours. 

Components 
highlighted on 
the Pilot 
Physical View 

 
Component 
highlighted on 
the 
Deployment 
view 
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Table 118. EQP.9.3: Communication line with Smart Meters (3G SIM) 

Equipment Description Deployment 
Description 

Possible 
Deployment 
Problems and 
solution proposed  

Partners 
Invoved 

SIM card 3G The SIM card is part of 
Smart Meter. 
It should be setup 
according with the 
specification of the 3G 
provider. 

SIM cards are tested 
before installation. 
Communication 
failure for short period 
of time (minutes) do 
not influence pilot. 

ELECTRICA 
The provider of 
3G 
communications 

TLC/ICT configuration Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

SIM card 3G part of the 
Smart Meter 

Setup a fix  IP address 
for the 3G service 
provider 

Use Open VPN ELECTRICA 
The provider of 
3G 
communications 

Components highlighted 
on the Pilot Physical View 

 
Picture of the component  
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Component highlighted 
on the Deployment view 

 
 

Table 119. EQP. 9.4: Communication line with external systems 

Equipment Description Deployment 
Description 

Possible 
Deployment 
Problems and 
solution proposed  

Partners 
Invoved 

Eternet card - WiFi 

card 

Part of Work Station  SIVECO 

ELECTRICA 

TLC/ICT configuration Activation Description Possible Activation 
Problems and solution 
proposed 

Partners Invoved 

JAX-RS services Part of EIIS 

Deployed when EIIS is 
deployed 

 SIVECO 

ELECTRICA 

Components highlighted 
on the Pilot Physical 
View 
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Component highlighted 
on the Deployment view 

 

 

Table 120. SWC.9.1:  3G, MQTT Broker 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

MQTT Broker 
embedded in 
the Smart 
Meter 

Activated when the Smart 
Meter is On 

 ELECTRICA 

Components 
highlighted on 
the Pilot 
Physical View 
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Component 
highlighted on 
the Deployment 
view 

 
 

Table 121. SWC.9.2 EIIS Software 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

9.2.1 
(GlassFish 
4.1.2, Tomee 7, 
EIIS Server) 
9.2.2 
(Postgresql, 
JPA) 
9.2.3 (JSF, 
Primefaces) 
9.2.4 (JAX-RS 
API) and (JAX-
RS Clients) 

Install Postgress DB 
Install Java JDK 
Install Apache Tomee 
Install Glasfish 
Install Integridy EIIS 

 SIVECO 
The activity is 
performed by a 
system engineer 
and is estimated for 
8 hours. 
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Components 
highlighted on 
the Pilot 
Physical View 

 
Component 
highlighted on 
the Deployment 
view 

 
 

Table 122. SWC.9.3: MQTT Client 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

MQTT Client 
Part of EIIS  

Activated when the EIIS is 
activated  

 SIVECO  
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Components 
highlighted on 
the Pilot 
Physical View 

 
Component 
highlighted on 
the Deployment 
view 

 
 

Table 123. SWC. 9.4: Firewalls, Reverse Proxy 

TLC/ICT 
configuration 

Activation Description Possible Activation 
Problems and solution 
proposed  

Partners Invoved 

Reverse Proxy 
(Apache httpd) 
Firewall 

Install Apache http 
Configure httpd 

 SIVECO 
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Components 
highlighted on 
the Pilot 
Physical View 

 
Component 
highlighted on 
the Deployment 
view 
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3.10  Thessaloniki 

3.10.1 Pilot objectives and aspects to be addressed  

This Pilot covers two different aspects: one for residential and another for commercial 
buildings. 

• Residential Buildings: 
o 100 houses from WVT partner’s portfolio have been selected for Demand 

Response (DR) schemes, addressing the respective pillar of the inteGRIDy 
project, providing a useful demonstration of incentivized DR programs for the 
Greek electricity market. 

o Six additional residential buildings have also been selected, where a Battery 
Energy Storage System (BESS) will be deployed to provide flexibility services 
to the Aggregator/Utility provider. 

• Commercial Buildings: 
o A Direct Load Control (DLC) scheme will be implemented, addressing the DR 

pillar of the project, in order to provide flexibility services to the 
aggregator/utility provider, along with energy monitoring and control to the 
building Facility Manager. 

o A 3-phase BESS will be installed and utilized, addressing the Energy Storage 
Technologies Pillar of the inteGRIDy project, in order to provide flexibility 
services. 

 
Objectives and aspects to be addressed by the Pilot are detailed in the following tables. 
 

Table 124. Demand Response Pillar 

Aspects to be addressed  Current Pilot Status 

Develop predictive DR 
algorithms, allowing the 
evaluation of various 
demand profiles through 
simulation and identifying 
the boundaries of the DR 
flexibility targeting 
maximum self-
consumption at peak 
hours 

Simulations of optimised DR schemes for identifying the 
boundaries and the DR flexibility of consumers, by utilizing 
the load profile created and updated by the Building 
Occupancy & Energy Consumption Simulation Tool and the 
simulation setup for Intelligent Building Control & Flexibility 
Prediction Forecasting have been developed. 
Note: Relevant tools (Building Occupancy & Energy 
Consumption Simulation Tool and Intelligent Building Control 
& Flexibility Prediction Forecasting) presented in D4.2 under 
section 2.3.6 and D4.3 under section 4.2.2. 

Analysis of the DR 
management scheme for 
developing operation 
profiles for residential 
users and the basketball 
court, the football club and 
the hotel 

This analysis has been performed using the different load 
profiles extracted from historical data available from the pilot 
enrolled related consumers and buildings. Based on these 
profiles, customised operational load profiles have been 
created and updated within the Building Occupancy & Energy 
Consumption Simulation Tool, further incorporated in the 
simulation setup of the Intelligent Building Control & Flexibility 
Prediction Forecasting. 

Note: Relevant tools (Building Occupancy & Energy 
Consumption Simulation Tool and Intelligent Building Control 
& Flexibility Prediction Forecasting) presented in D4.2 under 
section 2.3.6, D4.3 under section 4.2.2, and D.4.4 under 
section 4.2.1.8. 

Development of A multi-objective optimization has been implemented as part 
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Optimization-based 
methods for the DR 
profiling, shifting and 
optimizing deployable to 
small-scale local 
supervisory systems for 
Optimal model-based 
algorithms 

of the extensions to the Intelligent Building Control & 
Flexibility Prediction Forecasting tool, in order to offer such 
functionalities (such as DR profiling and load shifting, asset 
operational optimization based on electricity price, 
environmental context etc.). 
Note: Relevant tool (Intelligent Building Control & Flexibility 
Prediction Forecasting) presented in D4.4 under section 
4.2.1.8. 

Table 125. Energy Storage Technologies Pillar 

Aspects to be addressed  Current Pilot Status 

Demonstration of energy 
storage technologies 
based on Flexible storage 
management algorithms 
for charging/discharging, 
Energy management tools 
of with grid-connected 
storage systems 

In both residential and commercial aspects of the 
Thessaloniki pilot, where BESS integration is planned for 
demonstration, an optimization process has been developed 
as a separate component within the Intelligent Building 
Control & Flexibility Prediction Forecasting tool. This 
component analyses and optimally schedules (in a day-
ahead horizon) the charging/discharging of the Battery 
Energy Storage System (BESS) in order to modify 
dynamically the overall building energy consumption.  
This battery schedule is optimized towards operating cost 
minimization (including equipment Levelized Cost Of Energy - 
LCOE) that eventually promotes the discharging of the BESS 
during high-price hours and charging during low-priced hours. 
Those periods coincide evidently with the peak and low load 
hours, promoting in this way a load shifting scheme, and 
providing the aggregator the ability to offer this as a service to 
the DSO, showcasing a scenario of potential participation in 
an intra-day market. It should be noted however that the latter 
is not yet possible for demonstration, since this market 
branch is not open for competition in Greece. The described 
service will be demonstrated and tested though in real-pilot 
conditions, within the scope of inteGRIDy project.  
Moreover, it should be highlighted that the Greek legal 
framework does not currently permit the in-parallel 
connection of a BESS to the distribution grid, unless it is 
combined with a Renewable Energy Resource (e.g. PV, Wind 
Turbine etc.).) Therefore, BESS utilized within the inteGRIDy 
framework in Thessaloniki pilot are controlled in such manner 
to avoid injecting power to the grid, and supply only the load 
of the facility where they are installed (being either residential 
or commercial). However, in order to demonstrate the full 
capabilities of the developed tool, simulations and extensive 
testing in laboratory environment has been performed. 
Note: Relevant tool for BESS Optimisation component is 
presented in D4.4 under section 4.2.1.8 Intelligent Building 
Control & Flexibility Prediction-Forecasting. 

Virtual Central Storage 
monitoring tool from 
aggregated distributed 
storage systems and 
provide information about 

The aggregator (in our case the Utility provider, i.e. WVT 
partner) has been provided with a Visual Analytics platform 
where they can monitor the available distributed BESS (in 
both commercial and residential buildings) in a virtual central 
storage manner. 
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the boundaries and long 
term operation of involved 
storage systems  

This tool further provides insights on the long term operation 
of the involved storage systems, based on the battery aging 
schemes incorporated within the BESS scheduling tool. 
Note: Relevant tool for Aggregator UI is presented in D4.5 
under section 4.2.4 Visual Analytics Tool for Flexibility 
Analysis, Aggregation and Forecasting 
Relevant tool for battery long-term operation (Supervisory 
Model Predictive Control for Energy Systems) is presented in 
4.2 under section 2.5.2. 

The power will be used for 
pre-heating of water 
boilers to avoid peak-
hours demand on event-
based schedule in an 
automated manner 

Pre-heating/ pre-cooling techniques will be demonstrated in a 
commercial building. Instead of using water boilers (since 
water heating is provided through solar and gas system in the 
newly selected commercial building), the use of air thermal 
inertia will be demonstrated by pre-heating/ pre-cooling the 
selected building offices, based on the optimal event-based 
scheduler developed. 
Note: Relevant tool Building Occupancy & Energy 
Consumption Simulation Tool presented in D4.2 under 
section 2.3.6. 

 
The Pilot had to manage some deviation, as described in Annex I and deeply motivated in 
Annex VI. 

 
3.10.2 Pilot Deployment Plan   

The Pilot deployment are classified with respect to three main classes of items: 

• the tools developed inside the inteGRIDy Framework of Tools (FoT); 

• the hardware equipment; 

• the software required to link the hardware equipment and the FoT in a single effective 
Pilot architecture. 

In particular, as detailed in Table 126, the Thessaloniki Pilot is based on seven inteGRIDy 
tools (TOL.10.1-7), all developed by CERTH and already detailed in deliverable D5.1:  

• TOL.10.1 is the Visual Analytics Tool for Flexibility Analysis, Aggregation and 
Forecasting developed by CERTH – the tool is dedicated for providing the interface 
between the final user and the inteGRIDy component framework, as deployed in 
Thessaloniki pilot. More specific, it will provide useful HMIs to the Aggregator/Utility 
Provider for all aspects and pillars addressed in the pilot and also for the residential 
consumers of both DR and BESS via a mobile app; 

• TOL 10.2 is the Facility Web-based interface with DER Flexibility data analytics 
– the tools is devoted to provide the necessary visualization options for the interaction 
between the facility manager and the inteGRIDy component framework as deployed 
in Thessaloniki pilot; 

• TOL 10.3 is the Intelligent Building Control & Flexibility Prediction-Forecasting – 
the tool is developed to perform load forecasting and the necessary optimization and 
decision making options; 

• TOL10.4 is the Building Occupancy & Energy Consumption Simulation tool – the 
tool is devoted for developing and modelling the appropriate user profile for the 
residential users and the commercial building; 

• TOL 10.5 is the Integrated Decision & Support Supervisory System EMS – the 
tool is also used in two other pilots i.e. Isle of Wight and Xanthi in its full extend. In 
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Thessaloniki pilot only a small part of it is going to be deployed, mainly the 
components devoted to calculate the aging of BESS in order to be taken into account 
to the optimization process. The latter will be implemented in conjunction with TOL 
10.6 and TOL.3; 

• TOL 10.6 is the Supervisory Model Predictive control for Energy Systems – the 
tool is also used in two other pilots i.e. Isle of Wight and Xanthi in its full extend. In 
Thessaloniki pilot only a small part of it is going to be deployed, mainly the 
components devoted to calculate the aging of BESS in order to be taken into account 
to the optimization process. The latter will be implemented in conjunction with TOL 
10.5 and TOL.3 ; 

• TOL 10.7 is the Data Exchage Tool (DET) – the tool is also used in two other pilots 
i.e. Isle of Wight and Xanthi in its full extend. In Thessaloniki pilot only a small part of 
it is going to be deployed, mainly the components devoted in communicating with the 
BESS. 

Eight classes of hardware (HW) equipment will be deployed and five software (SW) 
interfaces will have to be activated in order to manage the data flow. 

Table 126. Thessaloniki Pilot – Component to be deployed 

inteGRIDy TOOLs 
(TOL) 

HW Equipment 
(EQP) 

Other SW Tools 
TLC links 
ICT Interfaces 
(SWC) 

TOL.10.1: Visual Analytics 
Tool for Flexibility Analysis, 
Aggregation and Forecasting 
(VATFFAAF) 

EQP.10.1: Battery Energy 
Storage Systems (BESSs) 

SWC.10.1: TCP/IP 

TOL.10.2: Facility Web-based 
Interface with DER Flexibility 
data Analytics (FMWBI) 

EQP.10.2: BESS Inverters SWC.10.2: ZigBee 

TOL.10.3: Intelligent Building 
Control & Flexibility Prediction 
Forecasting (IBC&FPF) 

EQP.10.3: Energy Meters SWC.10.3: ModBus 
HVAC 

TOL.10.4: Building 
Occupancy & Energy 
Consumption Simulation 
(BO&ECS) 

EQP.10.4: Environmental 
Sensors 

SWC.10.4: Wi-Fi 

TOL.10.5: Integrated 
Decision & Support 
Supervisory System EMS 

EQP.10.5: Single Board 
Computers (Raspberry Pi) 

SWC.10.5: ModBus 

TOL.10.6: Supervisory Model 
Predictive Control for Energy 
Systems 

EQP.10.6: Infra-Red (IR) 
Controllers 

 

TOL.10.7:  
Plant/Process/System Data 
Exchange Tool (DET) 

EQP10.7: Servers (WVT)  

 EQP10.8: (CERTH)  

 

The physical view of the Pilot is reported in Figure 28. The Aggregator/Utility Provider is the 
main stakeholder, and he/she appears in all three use cases. 
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All required data are gathered by WVT via meters and sensors in WVT Server DataBase, 
and then a communication between WVT and CERTH Server is made in order to perform 
any required processes, such as load profiles, load forecasts BESS, or DR optimization etc.  

For the DR pillar in the Residential aspect of the pilot, the energy consumption of the whole 
residence measuring and gathering data equipment is already in place by WVT partner. 
What still is ongoing is the deployment of smart-plugs for measuring individual appliances 
within the residence for better user profiling. Around five such smart-plug systems have been 
already deployed, planned to reach around 20 by the end of 2019.  

For the BESS pillar in the Residential aspect of the pilot, the BESS and measuring 
equipment are to be deployed and provide behind the meter services. 

For the commercial aspect, due to unexpected circumstances in the previously identified 
commercial building to host the demonstration and the need to move to new commercial 
buildings, minor modifications with respect to the initial deployment and integration plan have 
been made in the course of the task, but with minimal impact to the final deployment and 
installation plan. More detailed information is presented in Annex VI.  

More specifically, in regards to the 2 different pillars addressed in the commercial use case 
scenarios: 

• Concerning the DR pillar: the equipment to be deployed consists of environmental 
sensors and specialised equipment for real-time monitoring and control of the HVAC 
system (4-zone VRV system deployed at building level).  

• Regarding the BESS pillar: energy metering equipment and monitoring and control 
of the integrated 3-phase Battery Energy Storage system. There is also a request for 
external weather conditions, via a weather API, for gathering ambient temperature 
and humidity.  

 

...

UC01 – Residential DR

Residential User

Smart 
meter

Residential User

Smart 
meter

...

UC02 – Residential BESS UC03 – Commercial 
DSM-DR/BESS

Facility 
Manager

Smart 
meter

Weather 
data

Energy 
Prices

Aggregator/
Utility 

Provider 
(WVT)

Smart 
meter

Facility 
Manager

Smart 
meter

Residential User

Smart 
meter

Residential User

A/COvenWashing 
Machine

 

Figure 28. Thessaloniki Pilot, Physical view 

The data flow within the pilot is detailed in Figure 29: with magenta the DR pillar is shown 
and with green colour the BESS one, whereas on the left the Residential aspect of the pilot is 
presented and on the right the commercial one. 
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In all cases the data from energy meters, environmental sensors, external weather 
conditions, are gathered in WVT Server DataBase. A link connection is made between the 
WVT server DataBase and the CERTH Server every time a process needs to be executed. 
For example, whenever a load forecast is required, e.g. the day-ahead forecast, time-series 
load measurements are retrieved by CERTH Server from the WVT Server. 

Additionally, any required information such as current status, or historical data of the 
Demand-Side Management Portfolio, i.e. DR and BESS end users, is provided to the 
relevant actors, (Aggregator/Utility Provider, WVT in Thessaloniki pilot); all of whom are 
involved in the inteGRIDy project.  

The Facility managers of the commercial buildings will be able to monitor the current status, 
and/or historical data of the Appliances in the DR pillar and the BESS, and also undertake 
action on the application of DR, or BESS Scheme on certain appliances, or all.  

Regarding the residential consumers participating in the DR pillar, messages will be 
delivered via a mobile app, informing them whether a DR scheme is available, and which 
they would be invited to participate in. Regarding the residential consumers participating in 
the BESS pillar, they will be able to monitor the current status of the BESS installed in their 
premises and relevant historical data, such as energy and monetary savings. In all these 
cases, financial savings are calculated and presented. 
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Figure 29. Thessaloniki, data exchange scheme 

The status of the Pilot is reported in the Deployment View reported in the following Figures; 
Figure 30, presents the Residential aspect of the DR pillar, Figure 31, presents the 
Residential aspects of the  BESS pillar, and Figure 32, presents the Commercial aspects for 
both DR and BESS pillars. The green boxes are relevant to components already deployed. 
The yellow ones represent items that are going to be deployed, while red boxes are for items 
whose deployment is scheduled in the future. 

Each box is relevant to an item listed in Table 126 whose detailed description is reported in 
the next sections of this report. 

Items are classified as REQUIRED, if they are mandatory for the activation of the Pilot, and 
in OPTIONAL if the Pilot could be eventually activated (with a limited set of functionalities) 
also without those components in place. 

Almost all the equipment is classified as REQUIRED, since it is vital in order to perform any 
action necessary regarding DR, or BESS schemes. Possibly, the API for requesting the 
external weather conditions could be classified as OPTIONAL, that is, even if its functionality 
is limited, the pilot could carry on without it. 
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Figure 30. Thessaloniki Pilot Deployment Overview of Use Case 01 – Residential DR. 
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Figure 31. Thessaloniki Pilot Deployment Overview of Use Case 02 – Residential 
BESS. 
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Figure 32. Thessaloniki Pilot Deployment Overview of Use Case 03 – Commercial DR & 
BESS. 

In particular, as already detailed in D1.6 Deliverable, Thessaloniki Pilot is based on 19 Use 
Cases. Due to this sizeable number of Use Cases, they have been grouped in three major 
Use Cases, as already presented in Deliverable D1.3 for compatibility and simplicity 
purposes: 

• THE_UC01: Residential Demand Response (DR) 
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• Use Cases related to the implementation of DR schemes for residential consumers 

• THE_UC02: Residential Demand-Side Management (BESS) 

• Use Cases related to the implementation of BESS schemes for residential consumers 

• THE_UC03: Commercial Pilot (DR & BESS) 

• Use Cases related to implementing both DR and BESS in commercial buildings. 
 
The grouping of the 19 use cases to the three major ones, is presented in Table 127 below. 

Table 127. Thessaloniki Pilot Use Cases 

According to deliverable D1.3 + updated 
from deliverableD1.6 

THE_UC01: 
Residential 
Demand 
Response 

THE_UC02: 
Residential 
Demand Side 
Management 
(BESS) 

THE_UC03: 
Commercial Pilot 
(DR & BESS) 

THE_UCA1: AGGREGATOR UTILIZES 
VISUAL ANALYTICS TOOLS IN ORDER TO 
VIEW INFORMATION RELATED TO 
STATISTICAL DATA 

X 
  

THE_UCA2: AGGREGATOR WANTS TO SET 
OR UPDATE THE PARAMETERS RELATED 
TO THE IMPLEMENTATION OF THE 
DSM/DR-BESS SCHEME 

X X X 

THE_UCA4: RESIDENTIAL USER, OR 
FACILITY MANAGER-TRIGGERED EVENT 
REGARDING COMPARISON OF CURRENT 
AND PREVIOUS ELECTRICITY BILL 

X 
 

X 

THE_UCA6: EVENT,-OR TIME-TRIGGERED 
DR FORECASTING 

X 
 

X 

THE_UCA7: EVENT-, OR TIME-TRIGGERED 
REAL-TIME DR SUPERVISION 

  
X 

THE_UCA8: EVENT,-OR TIME-TRIGGERED 
DR GAMIFICATION 

X 
  

THE_UCA9: RESIDENTIAL USER 
RETRIEVES INFORMATION REGARDING 
HIS/HER DR PARTICIPATION ENGAGEMENT 

X 
  

THE_UCC5: EVENT, OR TIME-TRIGGERED 
BESS OPTIMIZED SCHEDULE 

 
X X 

THE_UCC6: EVENT, OR TIME-TRIGGERED 
REAL-TIME BESS OPERATION 

 
X X 

THE_UCAC1: AGGREGATOR UTILIZES 
VISUAL ANALYTICS TOOLS TO RETRIEVE 
INFORMATION AND ANALYSE DIFFERENT 
ASPECTS OF HIS/HER PORTFOLIO OF 
RESIDENTIAL BUILDINGS FOR BOTH DR 
AND BESS 

X X 
 

THE_UCAC4: AGGREGATOR RETRIEVES 
INFORMATION RELATED TO THE 
FORECASTED PROFILES OF THE ENERGY 
CONSUMPTION AND THE STATE OF THE 
BATTERY SYSTEM FOR THE COMMERCIAL 
BUILDING 

  
X 

THE_UCAC5:  RESIDENTIAL USER 
RETRIEVES INFORMATION FOR THE 
ENERGY PROFILES OF THE BUILDING FOR 
A SUITABLE DR, OR BESS SCHEME 

X X 
 

THE_UCAC6: FACILITY MANAGER UTILIZES 
VISUAL ANALYTICS TOOLS PROVIDED BY 
HIS LOCAL CMP IN ORDER TO RETRIEVE 
INFORMATION CONCERNING THE 
CURRENT STATUS OF THE BUILDING IN 
TERMS OF ENERGY CONSUMPTION AND 
OPERATIONAL STATUS 

  
X 
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THE_UCAC7: FACILITY MANAGER UTILIZES 
THE INTEGRIDY SYSTEM FOR 
PARAMETERIZATION 

  
X 

THE_UCAC8: EVENT-, OR TIME-TRIGGERED 
DSM/DR-BESS SCHEME INITIATION FOR 
COMMERCIAL BUILDING 

  
X 

THE_UCAC9: EVENT, -OR TIME-TRIGGERED 
DSM/DR-BESS SCHEME INITIATION FOR 
RESIDENTIAL USERS 

X X 
 

THE_UCAC10: EVENT, -OR TIME-
TRIGGERED LOAD FORECASTING 

X X X 

THE_UCAC11: EVENT, -OR TIME-
TRIGGERED DATA FEEDING & STORAGE 

X X X 

THE_UCAC12: EVENT, -OR TIME-
TRIGGERED RESIDENTIAL/FACILITY 
PROFILING 

X X X 

 

For each single equipment listed in Table 126, the Use Cases that will exploit such an 
equipment and its scheduled deployment are reported in Table 128 and Table 129. 

The overall Deployment Plan of the Pilot, i.e. the deployment of the components listed in 
Table 126, is detailed in the Gantt diagrams reported in Table 130 and Table 131. 

Most of the equipment are scheduled to be deployed in the 2nd half of 2019 (Summer-
Autumn) and the whole architecture is forecasted to be in place by December 2019. 

 

Table 128. Thessaloniki Pilot – Deployment Plan for Equipment 

Equipment/SW Connection Functionality Deployment 
Time/Plan 

EQP. 10.1: BESSs THE_UC02, THE_UC03 June-October 2019 

EQP. 10.2: BESS Inverters THE_UC02, THE_UC03 June-October 2019 

EQP 10.3: Energy Meters THE_UC01, THE_UC02, 
THE_UC03 

June- December 
2019 

EQP 10.4: Environmental Sensors THE_UC03 August-October 
2019 

EQP 10.5: Single Board Computers 
(Raspberry Pi) 

THE_UC02, THE_UC03 June- October 
2019 

EQP 10.6: Server (WVT) THE_UC01, THE_UC02, 
THE_UC03 

In place 

EQP 10.7: Server (CERTH) THE_UC01, THE_UC02, 
THE_UC03 

June-December 
2019 

 

Table 129. Thessaloniki Pilot – Deployment Plan for SW Connection 

Equipment/SW Connection Functionality Deployment Time/Plan 

SWC. 10.1: TCP/IP THE_UC01,  
THE_UC02, THE_UC03 

September-December 2019 
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SWC. 10.2: ZigBee THE_UC03 September- December 
2019 

SWC. 10.3: ModBus HVAC THE_UC03 September- November  
2019 

SWC. 10.4: Wi-Fi THE_UC02, THE_UC03 June-December 2019 

SWC. 10.5: ModBus BESS THE_UC02, THE_UC03 September-November 2019 
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Table 130. Thessaloniki Pilot – Deployment Plan – Gantt Diagram – Equipment 

Thessaloniki 
Pilot 

Jan 
19 

Feb
-19 

Mar
-19 

Apr
-19 

May
-19 

Jun-
19 

Jul- 
19 

Aug-
19 

Sep-
19 

Oct-
19 

Nov-
19 

Dec
-19 

EQP. 10.1: 
BESS 

                        

EQP. 10.2: 
BESS Inverter  

                       

EQP. 10.3: 
Energy Meters 

                      

EQP. 10.4: 
Environmental 
Sensors 

                      

EQP 10.5: 
Single Board 
Computers 
(R.pi)                         

EQP 10.6: 
Server (WVT) In 

place                       

EQP 10.7: 
Server 
(CERTH) 
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Table 131. Thessaloniki Pilot – Deployment Plan – Gantt Diagram – SW Connection 

Thessaloniki 
Pilot 

Jan 
19 

Feb-
19 

Mar-
19 

Apr
-19 

May-
19 

Jun-
19 

Jul-
19 

Aug-
19 

Sep-
19 

Oct-
19 

Nov-
19 

Dec-
19 

SWC. 10.1: 
TCP/IP 

                        

SWC. 10.2: 
ZigBee 

                        

SWC. 10.3: 
ModBus HVAC 

                      

SWC. 10.4: Wi-
Fi 

                        

SWC. 10.5: 
ModBus BESS 

                        
 

 

3.10.3 Progress beyond the state of the art for the pilot 

The Innovation & Progress beyond the state of the art expected to be demonstrated through 
the realisation of Thessaloniki pilot can be summarised in the following points: 

• A novel incentivised Demand Response scheme for residential buildings will be 
demonstrated in real-life scenarios with the participation of approximately 100 
residential end-users of different customer profiles (families, students, one-person 
occupied flats etc.). The implementation of this scenario is built upon the coupling of 
commercial and customised equipment and, a set of integrated software tools, 
tailored upon the inteGRIDy reference architecture. More specifically: 

o A load clustering tool providing fully personalized consumer profiles. 
o A load forecasting tool, providing personalised day-ahead load forecast, for 

both the whole building and individual home appliances/assets (such as 
thermal heaters, dishwashers etc.), with the latter being a feature specifically 
designed for households employed with wireless smart-plugs deployed on 
site. 

o A multi-objective DR optimisation engine providing the day-ahead scheduling 
of shiftable appliances depending on the day-ahead load forecast, the real-
time pricing scheme and the personalised customer profiling, enriched with 
each user’s habit preferences. 

o A gamification engine that produces and maintains a newly developed award-
point system, aiming towards fostering active user engagement. Within this 
virtual game environment, the customers within the inteGRIDy DR scheme 
take part in virtual communities competing with each other towards gaining 
some specific awards. A mobile application is used for dispatching individual 
DR signals to individual participants triggering a targeted shifting of specific 
high energy-consuming loads. Different customers are selected every day, 
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triggered to claiming a number of set points, by following DR scheduling/load 
shifting recommendation (as produced by the multi-objective DR engine). The 
game is further enriched with user ranking and accomplishment badges 
features, motivating users within this DR competition.  

o An interactive visual analytics platform provided to the aggregator (in our case 
the Utility provider, i.e. WVT partner), to allow monitoring of the DR portfolio. 

o All-in-all, this scenario features an integrated system which can provide useful 
results of whether such incentivised DR scheme can actually bring expected 
results (in terms of load shifting) in a not very well energy-aware audience 
such the typical residential users in Greece in South-Eastern Europe. 

• A novel Direct Load Control (DLC) DR scheme for commercial/tertiary buildings. In 
this scenario, explicit Demand Side Management will be demonstrated in real-life 
conditions, utilising 5 business offices at Technopolis commercial building in 
Thessaloniki. The usage of IoT environmental sensors (temperature/motion, 
door/window sensors) operating in real time, coupled with full HVAC system 
integration (allowing monitoring and control of different HVAC units) enable smart 
Direct Load Control (DLC) scenarios to be demonstrated in real-life conditions. The 
targeted load asset in this case are high energy-consuming installations), or individual 
devices, during peak hours featuring thermal inertia (allowing pre cooling/pre-heating 
to be applied), while at the same time user comfort and habits are respected in order 
to avoid discomfort. The implementation of this scenario relies upon the integration of 
the following inteGRIDy tools: 

o Infrastructure-wise, each office of the commercial building will be equipped 
with smart environmental and motion sensors. All measurements are collected 
and stored in real-time on a remote server, following the inteGRIDy reference 
architecture (i.e. RKW). As explained below, this data is then utilized as an 
input in order to perform accurate energy monitoring and dynamic 
performance optimization for commercial consumers.  

o A load profiling and forecasting tool provides accurate day-ahead and hour-
ahead consumption forecast time-series, with a resolution of 15 minutes. 

o A multi-objective optimisation tool defines in a day-ahead manner pre-cooling 
or pre-heating periods for the selected offices, based on the SMP electricity 
pricing scheme for the aggregator (in our case, the Utility provider).  

o In order to perform accurate application of the generated optimised 
scheduling, a dedicated module operating in real time application assesses 
current conditions (e.g. temperature, occupancy etc.) and -if allowed- applies 
the set-points dictated by the schedule. In different case, this module 
demands a new schedule to be produced according to the updated real-time 
measurements.  

o A facility manager web-based interface that facilitates the monitoring of the 
offices. It uses a user-friendly Visual Analytics software, customizable 
according to the needs of facility manager. This platform enables the facility 
manager to monitor the environmental conditions in the offices and the 
operation of the controllable loads (e.g. HVAC). In addition, facility manager is 
being informed for the profits from their participation in DLC scheme. 

• Real-life demonstration of the potential of the utilisation of Battery Energy Storage 
Systems (BESS) in both residential and commercial/ tertiary buildings to offer 
Demand Side Management (DSM) services to an aggregator/ utility provider. In this 
scenario, fully remotely controllable BESS are dedicated to be operated solely by the 
aggregator/utility provider. The goal of this business case is to maximise 
aggregator/utility provider profit by clustering of residential households and large 
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commercial buildings of his/her portfolio and remotely altering the load curve based 
on the overall portfolio demand.  The different distributed BESSs are controlled in 
such a manner that the overall consumption profiles are altered appropriately (yet 
ensuring at all times uninterrupted power supply), based upon the wholesale 
electricity price fluctuation within a 24-hour horizon. The tools implementing the 
aforementioned scheme are:  

o A forecasting module, providing personalised day-ahead load profile, for the 
whole building based on historical data and weather forecast. 

o A single-objective optimisation engine defines the BESS operation schedule 
using as input the predicted load consumption, the electricity price scheme 
and dynamic BESS constraints regarding its status (remotely fetched 
measurements from the battery inverter/ BMS are used for this function). 

o A real-time validating module responsible for the proper application of the day-
ahead scheduling and the coordination of its potential calibration whenever 
necessary. The key feature of this module is the usage of the real-time 
measurements to make the system less vulnerable to the possible errors 
deriving from forecasting tools. It validates, in real-time, whether the current 
consumption of the building is aligned with the pre-issued forecasted time-
series, within some predetermined tolerance limits. If no significant deviation 
is identified, proper signals are sent to the BESS inverter according to the pre-
defined battery operation scheme, while in case significant deviation between 
the actual and forecasted load consumptions is detected, the real-time 
validating module triggers an optimal schedule re-calculation for the 
remainder of the day, utilizing in this case the short-term load forecast (hourly 
updated). 

o A detailed web-based interface designed for commercial building facility 
managers facilitates the monitoring of the battery system. 

• A user-friendly Visual Analytics module, customizable according to the needs of the 
aggregator. This web-based platform enables the utility provider to monitor their 
portfolio energy consumption, the profits gained by the implementation of the DSM 
service, while facilitating the aggregator to better manage its portfolio. 
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3.10.4 Detailed description of the Components Deployment Plan 

Table 132. EQP10.1 : BESSs 

Equipment 
Description 

Deployment Description Possible Deployment Problems and 
solution proposed  

Partners Involved 

Battery Energy Storage 
Systems (BESSs) is an 
Energy Storage System 
of Li-Ion Batteries with 
a Battery Management 
System (BMS) 
integrated. 

Each BESS consists of smaller modules 
of Li-Ion Elements. 
The connection of BESS with the Inverter 
is already solved via the BMS. 
In the residential case the BESS is to be 
connected in line, whereas in the 
commercial case in parallel with the rest 
of the facility. 
A Specialized Technician and 
apparatuses are required during the 
installation. 
The installation activities are performed 
within Facility/Household premises. 

BESSs, along with the accompanied 
inverter, require for a dedicated space in 
safety distance from people and with 
natural, or forced ventilation, within the 
facility/household. 
This check has already been performed 
in all involved households and the 
commercial facility. 
Special precautions are to be in place, 
i.e. a fire extinguisher, in order to comply 
with fire safety and personnel 
regulations. 

SUNLIGHT 
For each BESS, 4h hours of work 
are expected by a specialized 
technician. 
In this project 7 BESS will be 
installed: 1 in the commercial 
building and 6 in households. 

TLC/ICT configuration Activation Description Possible Activation Problems and 
solution proposed  

Partners Involved 

Serial Communication 
between BESS’s BMS 
& Inverter 

Already configured. No further action 
required. 

Telecommunication problems could 
affect the data exchange. 

SUNLIGHT 
No external partners. 
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Components 
highlighted on the Pilot 
Physical View 
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schedule of DR 
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Energy Storage

Smart 
MeterBESS
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A/COvenWashing 
Machine

Facility & 
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Optimized DR 
schedule

Facility & 
Consumption 
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schedule
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DSM/DR-BESS Portfolio Management 

Facility ManagerVisual Analytics for 
Facility Monitoring

Energy Storage
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Meter

BESS

Demand Response
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A/C
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Load Measurements
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Picture of the 
component  
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Component highlighted 
on the Deployment 
view 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WVTRequired

WVT Server deployment

WVTRequired

WVT Main Database 
development

Server Deployment

Required CERTH

WVTRequired

WVT Main Database 
deployment

CERTHRequired

InfluxDB Structure 
Development

InfluxDB Deployment

Required CERTH

VATFFAAF – Profit 
Claculation

Required CERTH

Mobile App

Required CERTH WVTRequired

Smart Meters

THE_UC02 - Application & Verification

CERTHRequired

IBC&FPF – Optimal BESS 
Schedule Development

CERTHRequired

IBC&FPF – BESS 
Schedule 

Implementation

CERTHRequired

Web Services (SMP)

WVTRequired

BESS

WVTRequired

BESS Inverter

WVTRequired

Single Board Computer 
(R.pi – Inverter 

Controller)

Aggregator/Utility 
Provider Dashboard

Required CERTH

CERTHRequired

Data Exchange Tool 
(DET)

CERTHRequired

Integrated Decision & 
Support Supervisory 

System EMS

CERTHRequired

Supervisory Model 
Predictive Control for 

Energy Systems
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WVTRequired

Environmental Sensors

WVTRequired

WVT Server deployment

WVTRequired

WVT Main Database 
development

Server Deployment

Required CERTH

WVTRequired

WVT Main Database 
deployment

CERTHRequired

InfluxDB Structure 
Development

InfluxDB Deployment

Required CERTH

VATFFAAF – Historic 
Data Analysis

Required CERTH

FMWBI - Dashboard

Required CERTH WVTRequired

Smart Meters

THE_UC03 - Application & Verification

CERTHRequired

IBC&FPF – Optimal BESS 
Schedule Development

CERTHRequired

IBC&FPF – BESS 
Schedule 

Implementation

CERTHRequired

Web Services (SMP)

WVTRequired

BESS

WVTRequired

BESS Inverter

WVTRequired

Single Board Computer 
(R.pi – Inverter 

Controller)

Aggregator/Utility 
Provider Dashboard

Required CERTH

WVTRequired

HVAC Controller

WVTRequired

Single Board Computer 
(R.pi – A/C General 

Controller)

CERTHRequired

IBC&FPF – Optimal 
Active DR Development

CERTHRequired

IBC&FPF – Optimal 
Active DR 

Implementation

CERTHRequired

Data Exchange Tool 
(DET)

CERTHRequired

Integrated Decision & 
Support Supervisory 

System EMS

CERTHRequired

Supervisory Model 
Predictive Control for 

Energy Systems

  
 

 

Table 133. EQP10.2: BESS Inverters 

Equipment 
Description 

Deployment Description Possible Deployment Problems and 
solution proposed  

Partners Involved 

1-phase, and 3-
phase Inverters for 
BESSs connection to 
electrical 
installations. 

The connection of BESS with the Inverter 
is already solved via the BMS. 
The BESS is electrically connected in 
parallel with the main switchboard of the 
rest of the facility. 
A Specialized Technicians and 
apparatuses are required during the 
installation. 
The installation activities are performed 
within Facility/Household premises. 

Inverters, along with the accompanied 
BESS, require for a dedicated space in 
safety distance from people and with 
natural, or forced ventilation, within the 
facility/household. 
This check has already been performed 
in all involved households and the 
commercial facility. 
Special precautions are to be in place, i.e. 
a fire extinguisher, in order to comply with 

SUNLIGHT 
For each BESS, 4h hours of work 
are expected by a specialized 
technician. 
In this project 7 BESS will be 
installed: 1 in the commercial 
building and 6 in households. 
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fire safety and personnel regulations. 

TLC/ICT 
configuration 

Activation Description Possible Activation Problems and solution 
proposed  

Partners Involved 

Serial 
Communication 
between BESS’s 
Inverter & Raspberry 
Pi 

Already configured. No further action 
required. 

Telecommunication problems could affect 
the data exchange. 

CERTH 
No external partners. 
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Components 
highlighted on the 
Pilot Physical View 
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Picture of the 
component  
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Component 
highlighted on the 
Deployment view 

WVTRequired

WVT Server deployment

WVTRequired

WVT Main Database 
development

Server Deployment

Required CERTH

WVTRequired

WVT Main Database 
deployment

CERTHRequired

InfluxDB Structure 
Development

InfluxDB Deployment

Required CERTH

VATFFAAF – Profit 
Claculation

Required CERTH

Mobile App

Required CERTH WVTRequired

Smart Meters

THE_UC02 - Application & Verification

CERTHRequired

IBC&FPF – Optimal BESS 
Schedule Development

CERTHRequired

IBC&FPF – BESS 
Schedule 

Implementation

CERTHRequired

Web Services (SMP)

WVTRequired

BESS

WVTRequired

BESS Inverter

WVTRequired

Single Board Computer 
(R.pi – Inverter 

Controller)

Aggregator/Utility 
Provider Dashboard

Required CERTH

CERTHRequired

Data Exchange Tool 
(DET)

CERTHRequired

Integrated Decision & 
Support Supervisory 

System EMS

CERTHRequired

Supervisory Model 
Predictive Control for 

Energy Systems
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WVTRequired

Environmental Sensors

WVTRequired

WVT Server deployment

WVTRequired

WVT Main Database 
development

Server Deployment

Required CERTH

WVTRequired

WVT Main Database 
deployment

CERTHRequired

InfluxDB Structure 
Development

InfluxDB Deployment

Required CERTH

VATFFAAF – Historic 
Data Analysis

Required CERTH

FMWBI - Dashboard

Required CERTH WVTRequired

Smart Meters

THE_UC03 - Application & Verification

CERTHRequired

IBC&FPF – Optimal BESS 
Schedule Development

CERTHRequired

IBC&FPF – BESS 
Schedule 

Implementation

CERTHRequired

Web Services (SMP)

WVTRequired

BESS

WVTRequired

BESS Inverter

WVTRequired

Single Board Computer 
(R.pi – Inverter 

Controller)

Aggregator/Utility 
Provider Dashboard

Required CERTH

WVTRequired

HVAC Controller

WVTRequired

Single Board Computer 
(R.pi – A/C General 

Controller)

CERTHRequired

IBC&FPF – Optimal 
Active DR Development

CERTHRequired

IBC&FPF – Optimal 
Active DR 

Implementation

CERTHRequired

Data Exchange Tool 
(DET)

CERTHRequired

Integrated Decision & 
Support Supervisory 

System EMS

CERTHRequired

Supervisory Model 
Predictive Control for 

Energy Systems

 
 

 

Table 134. EQP10.3 : Energy Meters 

Equipment 
Description 

Deployment Description Possible Deployment Problems and 
solution proposed  

Partners Involved 

For the BESS Pillar, 
1-ph Energy meters for 
Residential Households, 
3-ph Energy meter for 
the Commercial Facility 
For the DR pillar, 
as implemented in the 
Residential households, 
the Energy Meters are 
already in place, apart 
from those for the 
individual appliances. 

A specialized technician is required 
during the installation. 
The installation activities are to be 
performed within the Facility/Household 
premises. 

Apart from any precautions during the 
installation phase that are to be taken, 
no apparent issues around this particular 
equipment is evident. 

WVT 
For the entirety of the inteGRIDy 
switch board, 8h hours of work 
are expected by a specialized 
technician. 
In this project 7 inteGRIDy switch 
boards will be installed: 6 in 
households, accompanying the 
BESSs, 1 accompanying the 
BESS in the commercial building. 
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TLC/ICT configuration Activation Description Possible Activation Problems and 
solution proposed  

Partners Involved 

Serial Communication 
between Energy Meter 
(Gavazzi) & Single 
Board Computer 
(Raspberry Pi) 

Already configured. No further action 
required. 

Telecommunication problems could 
affect the data exchange. 

WVT 
No external partners. 

Internet connection 
between the Energy 
Meter and WVT 
Database 

Already configured. No further action 
required. 

Telecommunication problems could 
affect the data exchange. 

WVT 
No external partners. 

Internet Connection 
between  WVT Server 
Database and CERTH 
Server 

Already configured. No further action 
required. 

Telecommunication problems could 
affect the data exchange. 

WVT - CERTH 
No external partners. 
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Components highlighted 
on the Pilot Physical 
View 
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Component highlighted 
on the Deployment view WVTRequired
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Required CERTH Required CERTH

VATFFAAF – 
Gamification points 

Calculation

Mobile App
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WVTRequired

Environmental Sensors
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WVTRequired

WVT Main Database 
development

Server Deployment

Required CERTH

WVTRequired

WVT Main Database 
deployment

CERTHRequired
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Development

InfluxDB Deployment
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Required CERTH
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IBC&FPF – BESS 
Schedule 

Implementation

CERTHRequired

Web Services (SMP)
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(R.pi – Inverter 

Controller)

Aggregator/Utility 
Provider Dashboard

Required CERTH

WVTRequired

HVAC Controller

WVTRequired

Single Board Computer 
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Table 135. EQP10.4: Environmental Sensors 

Equipment 
Description 

Deployment Description Possible Deployment Problems and 
solution proposed  

Partners Involved 

Environmental Sensors 
measuring in-door 
temperature and motion. 

A specialized technician and apparatuses 
are required during the installation. 
The installation activities have been 
performed within Facility premises. 

Apart from any precautions during the 
installation phase that are to be taken, 
no apparent issues around this 
equipment is evident.  
An appropriate place for measuring as 
accurate as possible temperature and 
motion in the room should be chosen. 

WVT 
For the entirety of the installation 
of all the environmental sensors, 
2h hours of work are expected by 
a specialized technician. 
In this project 6 inteGRIDy 
environmental sensors will be 
installed in the commercial 
building. 
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TLC/ICT configuration Activation Description Possible Activation Problems and 
solution proposed  

Partners Involved 

ZigBee Communication 
between the 
Environmental Sensors 
and a gateway 

Already configured. No further action 
required. 

Telecommunication problems could 
affect the data exchange. 

WVT 
No external partners. 

WiFi Communication 
between Gateway and 
local Router 

Already configured. No further action 
required. 

Telecommunication problems could 
affect the data exchange. 

WVT 
No external partners. 

Communication with 
WVT Database 

Already configured. No further action 
required. 

Telecommunication problems could 
affect the data exchange. 

WVT 
No external partners. 

Communication 
between WVT Database 
& CERTH Server 

Already configured. No further action 
required. 

Telecommunication problems could 
affect the data exchange. 

WVT 
No external partners. 
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Components highlighted 
on the Pilot Physical 
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Figure 33. Deployed wall-mounted Environmental sensors (Temperature + Motion detection) and Zigbee 
Gateway (in the middle) at one of the offices of the Commercial pilot 
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Table 136. EQP10.5: Single Board Computers (Raspberry Pi) 

Equipment 
Description 

Deployment Description Possible Deployment Problems and 
solution proposed  

Partners Involved 

Single Board Computer, 
Raspberry Pi for 
monitoring the energy 
consumption and 
sending the appropriate 
set-points to either the 
Inverter, as defined by 
the optimal BESS 
Schedule, in case of the 
BESS pillar, and to the 
HVAC controller in case 
of the DR pillar for the 
commercial building, as 
defined by the optimal 
DR Schedule. 

A specialized technician is required 
during the installation and setup/software 
configuration. 
The installation activities will be 
performed within Households/Facility 
premises. 

Being a delicate device, it should be 
placed in a fixed position with a stable 
and reliable connection with both the 
inverter, or HVAC controller and the 
Server (CERTH), where the Optimal 
BESS/DR Schedule will be calculated. 
In order to prevent any damage to either 
the BESS, or any installation within the 
households/facility, a secondary 
Raspberry Pi, (Failsafe Raspberry Pi) is 
to be installed, in order to monitor the 
normal and smooth operation of the 
primary one. In case of a failure, it 
disconnects the BESS from the facility. 
In case of BESS, the Raspberry Pis are 
to be setup within an inteGRIDy BESS 
switchboard, with the rest of the 
equipment for the BESS pillar. 
In case of DR it is to be placed within an 
inteGRIDy DR switchboard, with the rest 
of the DR equipment, e.g. energy 
meters. 

CERTH 
For the entirety of the inteGRIDy 
BESS switchboard, 8 hours of 
work are expected by a 
specialized technician. 
For the entirety of the inteGRIDy 
DR switchboard, 8 hours work 
are expected by a specialized 
technician. 
In this project, 15 inteGRIDy 
Single Board Computers will be 
installed; in case of DR, 1 
Raspberry Pi for managing the 
DR signals and energy 
measurements. In case of BESS, 
2 in the commercial building (1 
primary + 1 secondary-Failsafe) 
and, in a similar fashion, 10 in 
the households. 

TLC/ICT configuration Activation Description Possible Activation Problems and 
solution proposed  

Partners Involved 

WiFi Connection to 
nearest Access point 

No Action is required. Telecommunication problems could 
affect the data exchange. 

CERTH 
No external partners. 

Internet Connection with 
communication with 
CERTH Server 

Partially configured. Waiting the CERTH 
Server to be installed for completing the 
setup. 

Telecommunication problems could 
affect the data exchange. 

CERTH 
No external partners. 
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Table 137. EQP10.6 : Server (WVT) 

Equipment 
Description 

Deployment Description Possible Deployment Problems and 
solution proposed  

Partners Involved 

The main Database, 
where all the data from 
all the aspects and 
pillars of the project are 
aggregated. 

Already in place All potential problems have been 
contemplated and resolved. 

WVT 

TLC/ICT configuration Activation Description Possible Activation Problems and 
solution proposed  

Partners Involved 

Necessary 
communication for the 
data aggregation 

Already configured. No further action 
required. 

Telecommunication problems could 
affect the data exchange. 

WVT 
No external partners. 
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Necessary 
communication for any 
required data by the 
CERTH server 

Not yet configured. Waiting for the 
CERTH server to be installed. 

Telecommunication problems could 
affect the data exchange. 

WVT - CERTH 
No external partners. 
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Table 138. EQP10.7: Server (CERTH) 

Equipment 
Description 

Deployment Description Possible Deployment Problems and 
solution proposed  

Partners Involved 

The main frame, where 
the major functionalities 
of all the tools of the 
FoT are to be 
performed. 

A standard PC-Server No serious or extraordinary problem are 
to be encountered. 

CERTH 
For the entirety of the installation, 
2h hours of work are expected by 
a specialized technician. 

TLC/ICT configuration Activation Description Possible Activation Problems and 
solution proposed  

Partners Involved 

Necessary 
communication for any 
required data by the 

Not yet configured. Waiting for the 
CERTH server to be installed. 

Telecommunication problems could 
affect the data exchange. 

WVT - CERTH 
No external partners. 
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CERTH server 
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4. Pilots cross-analysis  

Task T5.2 is in charge of creating detailed plans for integration at the Small & Large Scale 
Pilot Sites. inteGRIDy Pilots are quite disparate, ranging from Demand Side Management in 
domestic user premises to monitoring and optimization of a whole Medium voltage 
distribution grid. 

In the Task, a consistent framework has been established in order to manage the 
development of effective Deployment Plans. In particular, Pilots have been classified with 
respect to items to be deployed, in particular three classes of items have been adopted: 

• inteGRIDy tools– these are all the tools included in the inteGRIDy Framework of 
Tools (FoT), as detailed in WP4 and validated in T5.1. 

• HW equipment– these are all the equipment that have to be deployed in order to 
activate the Pilot. 

• Other SW-Tools – these are all the tools (softwares) that are necessary in order to 
activate the Pilot but that are not included in the inteGRIDy Cross-functional Modular 
Platform (FoT). 

Table 139 summarizes the overall picture of the inteGRIDy Pilots. There are no critical issues 
to report, i.e. everything is in line with the Project goals. 

It’s worthwhile to clarify the data relevant to the Nicosia Pilot, in such a case equipment (PV, 
batteries, etc) will be deployed (and funded) outside inteGRIDy project, similarly, the 
Tools/SWs for the monitoring and control will be based on product not included in the 
InteGRIDy platform. 

Table 139. inteGRIDy Pilots overview 

Pilot inteGRIDy tools 
adopted 

HW Equipment 
under deployment 

SW (not inside inteGRIDy 
platform) under deployment 

Isle of Wight 3 2 1 

Terni 4 2 - 

San Severino 2 4 3 

Barcelona 6 1 4 

St Jean 2 4 3 

Nicosia - 7 8 

Lisbon 1 1 4 

Xanthi 3 8 8 

Ploiesti 1 4 4 

Thessaloniki 7 7 5 

 

All the Pilots already started the deployment processes (Table 140) and in most of the cases 
the Pilot is planned to be completely deployed within December 2019. 

Exceptions are related to criticalities arose for different causes: 

• Isle of Wight Pilot is scheduled to be complete in June 2020. The delay in 
implementation has been caused by a change in overall business model which is 
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bounded by a project change request. Certain partners (M7 and EMS) have had 
difficulty in finding deployment sites on the Island and thus are using UK based sites.  

• Barcelona Pilot is bounded by an amendment in the partnership. Pilot coordinator, 
Naturgy, is asking to leave the project, this requires to identify a new Pilot Site. The 
process has been coordinated within the InteGRIDy project and a Deployment Plan 
targeted to June 2020 is proposed. 

• Nicosia Pilot, as already detailed, is based on equipment (PV, batteries, etc) that will 
be deployed (and founded) outside inteGRIDy project, consequently time plan are not 
completely under the control of the project. In case of delays, numerical simulations 
will be performed in order to carry out the experimental tests, i.e. a robust solution 
has been arranged within the inteGRIDy project and a Deployment Plan targeted to 
December 2020 is proposed. 

Table 140. inteGRIDy Deployment Plans overview 

Pilot Deployment already 
started? 

Complete deployment expected 
for 

Isle of Wight yes June 2020 

Terni yes November 2019 

San Severino yes December 2019 

Barcelona yes June 2020 

St Jean yes December 2019 

Nicosia yes December 2020 

Lisbon yes December 2019 

Xanthi yes December 2019 

Ploiesti yes December 2019 

Thessaloniki yes December 2019 

Finally, Deployment Plans have been compared to identify common challenges and a shared 
approach has been arranged in order to effectively manage the process. 

An active discussion has been arranged between all the Partners within the General Meeting 
arranged in Lisbon (11 July 2019), outcomes are detailed in this report and an overall recap 
is provided in Table 141. The most common expected criticalities are related to the reliability 
of the telecommunication channel, consequently it has been recommended to improve the 
SW design in order to be resilient with respect to a temporary data loss. 

Other common challenges relate to the physical deployment of the sensors/actuators in the 
electric substation or, even more, in the final user’ premises. The approach adopted by most 
of the partners is based on an ex-ante survey of the electrical layout and of the physical 
space available. 
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As a general conclusion, all the Pilots within InteGRIDy project resulted to be coherent with 
the Proposal and arranged in order to properly tackle criticalities.  

Table 141. Deployment Plans: critical problems and possible solutions 

Pilot Critical Problem Possible solution 

Isle of Wight Effectively integrate different technologies 
from different partners through the 
planned energy management concept 

Late equipment deployment 
will be compensated by 
numerical simulations. 

Terni Possible communication problem with field 
equipment. 

Design the tools in order to 
be resilient with respect to a 
temporary data loss 

San Severino Equipment deployment in electrical 
substation (space check). 
Possible communication problem with field 
equipment. 
Space bounds for the deployment of 
Energy Storage equipment. 

Check substations layout 
Check final user premises 
Design the tools in order to 
be resilient with respect to a 
temporary data loss 

Barcelona Need to identify a new Pilot Site. 
Need for an amendment in the partnership 

The new Pilot site has 
already been identified and it 
results equivalent to the 
original one. 

St Jean Equipment deployment in final user 
premises. 
Possible communication problem with field 
equipment. 
EMC disturbances between equipment. 

Check final user premises 
Design the tools in order to 
be resilient with respect to a 
temporary data loss 

Nicosia Several equipment (PV, batteries, etc) will 
be deployed (and founded) outside 
InteGRIDy project, consequently time plan 
are not completely under the control of the 
project. 

Late equipment deployment 
could be compensated by 
numerical simulations 

Lisbon Possible delay on the PV power plant 
installation due to an amendment aproval 

Late equipment deployment 
could be compensated by 
numerical simulations 

Xanthi Possible communication problem with field 
equipment. 
Communication protocol with field 
equipment. 

Design the tools in order to 
be resilient with respect to a 
temporary data loss 

Ploiesti Equipment deployment in electrical 
substation (space check). 
Possible communication problem with field 
equipment. 

Check substations layout 
Design the tools in order to 
be resilient with respect to a 
temporary data loss 

Thessaloniki Space bounds for the deployment of 
Energy Storage equipment. 
Possible communication problem with field 
equipment. 

Check final user premises 
Design the tools in order to 
be resilient with respect to a 
temporary data loss 
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5. Conclusions 

This first step of gathering preliminary information was done in order to check the 
deployment feasibility against WP5 timeline. Both technical and administrative issues have 
been approached to create a dashboard of the inteGRIDy pilot’s on-site deployment status.   

All the Pilots already started the deployment processes and in most of the cases the the 
activities are planned to be completed by the end of December 2019 (M36 of the project).  

There are some exceptional cases of on-site deployment planning of activities until June 
2020. These situations are bounded to either change of the business case (Isle of Wight), 
bounded to the decision of one partner leaving the Consortium and pending approval on the 
redistribution of effort to other partners (Barcelona) or having dependencies financed outside 
the project (Nicosia).   

Considering the technical aspects, most common expected criticalities are related to the 
reliability of the telecommunication channel. Recommendations to improve the software 
design in order to be resilient with respect to a temporary data loss were made.  

Another common challenge refers to the physical deployment of the sensors/actuators in the 
electric substation or, even more, in the final user’s premises. The approach adopted by 
most of the partners is based on an ex-ante survey of the electrical layout and of the physical 
space available. 

Throughout the roll-out of the task and especially in face to face meetings guidelines and 
recommendations were formulated based on the issues face by other pilots and cross-
cooperation was encouraged to limit the efforts of solving similar issues.  

Following the assessment of the survey the results revealed that all the Pilots within 
inteGRIDy project are still aligned to the scopes declared in the proposal and have all the 
necessary means to properly tackle criticalities. 
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7. Annex I. Focus on Pilots Status Quo and Changes  

In this Annex, a detailed description of the Pilot Status Quo is provided, pointed out any 
Minor Deviation with respect to the DoA. In case Major Deviations resulted necessary (i.e. for 
Pilot in Isle of Wight, Barcelona, Nicosia, Lisbon and Thessaloniki), a detailed motivation has 
been reported in a dedicated Annex (Annex II → Annex VI). 

7.1 Isle of Wight 

7.1.1 Equipment Deployment 

Envisioned 

infrastructure 

extensions  

Existing STOR facility (oil-fired) with the future possibility of large 
battery storage and integration of hydrogen production allowing 
modelling of system integration. 

 

Equipment planned in 

the DoA 

There was no equipment planned for deployment. The STOR 
facility remains operational. 

 

Current status of the 

deployment 

Connection quotations for 20MW and 40MW battery storage 
systems, located adjacent to the STOR facility, have been secured. 
The costs will input into the economic analysis of the smart grid 
architecture. 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

N/A 

 

Envisioned 

infrastructure 

extensions  

Expanding EV charging point network. 

Equipment planned in 

the DoA 

15 rapid EV charge points 

Current status of the 

deployment 

Installation of one rapid charge point is being planned 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

A full description of the deviation is in section “Changes in the 
pilot”.. 

 

Envisioned 

infrastructure 

extensions  

Costed reinforcement option to remove grid constraint, providing 
comparison with SG options for business case development. 

Equipment planned in 

the DoA 

There was no equipment planned for deployment. 

Current status of the A budget figure has been provided by the DNO.  
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deployment 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

A fully costed scheme will require in depth environmental and 
FEED studies which will be triggered once a connection applicant 
accepts the traditional connection offer. This has not happened to 
date. The budget figure is considered to be adequate for 
comparison purposes. 

 

Envisioned 

infrastructure 

extensions 

Potential establishment of local energy company providing 
customers for early smart meter installations & DSR. 

Equipment planned in 

the DoA 

There was no equipment planned for deployment. 

Current status of the 

deployment 

A concept has been developed based on the EU model of Citizen 
Energy Communities (CEC). This has been described in outline 
and is the subject of a separate (national) funding application which 
will investigate governance arrangements and business models. 
inteGRIDy modelling in T3.4 for the IOW pilot is based on this 
concept which has the CEC as a local aggregator and virtual DSO. 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

N/A. 

 

Envisioned 

infrastructure 

extensions  

Research Island – a desire to be at the forefront of developments 
and a history of large-scale field trials.  

Equipment planned in 

the DoA 

There was no equipment planned for deployment. 

Current status of the 

deployment 

The IOW remains at the forefront of smart grid investigations in the 
UK, with a specific focus on community ownership. It has been the 
focus of an Innovate UK-funded Smart Local Energy Systems 
concept and design study. 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

N/A. 

 

Envisioned 

infrastructure 

extensions  

The field trial of EV charger and storage system will involve the 

installation of 10 units, providing EV charging to BT Fleet 

operatives and the general public. 

Equipment planned in 

the DoA 

15 rapid EV charge points with storage, DR and UPS capabilities. 

Current status of the Installation of one rapid charge point is being planned 
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deployment 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

A full description of the deviation is in section “Changes in the pilot”. 

 

7.1.2 Existing infrastructure availability 

Demonstration Pilot Site 
infrastructure available 

Current 

Status 

Comments 

A large population (140k) and 
energy system (at 132kV, 
33kV, 11kV and below) to 
produce meaningful and 
replicable results. It also has 
70k meter points, with good 
split of domestic, commercial 
and industrial users 

No change Detailed knowledge of the population and 
buildings allows us to produce realistic 
deployment scenarios for DR systems and 
EV charging points. These will be used to 
analyse energy management schemes and 
develop the VPP concept. UNEW has 
secured detailed network data from the DNO 
which will allow it to determine network 
constraints and design a smart grid 
architecture which will alleviate these 
constraints without traditional network 
reinforcement. The Energy Systems Catapult 
has produced a Local Energy Asset 
Representation for the IOW which describes 
existing energy components and the DNO is 
funding a Future Growth Scenarios Report to 
quantify changes in load over time. 

Measurable results, aided by 
the deployment of an ANM 
system in early 2016. 

No change The ANM system has been deployed and is 
operational. However, due to high 
connection costs there have been no 
subscribers to date. UNEW has secured the 
network data and is able to accurately 
predict the results of demand, generation 
and DR scenarios without ANM data. 

30%+ renewable energy 
penetration, today, with 
excess production at certain 
times, and an ambition to be 
100% renewable in the near 
future – allowing practical 
modelling of the UK energy 
system at 2050. 

No change The deployment of generation has been 
affected by the generation constraint and 
additional cost and risk of flexible 
connections. As predicted, this is impacting 
the ability of the IOW to meet its target. The 
UK Government has recently confirmed net 
zero emissions by 2050 and the Isle of Wight 
Council has declared a Climate Emergency. 
Both these developments increase the 
importance of understanding how regions 
with constrained networks can move towards 
energy autonomy. 

Grid constraints and potential 
curtailment for new 
generation. 

No change Generation projects without firm connections 
are experiencing curtailment although it is 
not clear to what extent this is as a result of 
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(a) planned maintenance, (b) failure of the 
network control system or (c) breaching of 
thermal constraints. This will be investigated 
further with a community-owned solar farm. 

 

7.1.3 Tools, Methods, Mechanisms and Technologies development and integration in 
the pilot’s site  

Tools/Methods/Mech
anisms/Technologie
s  

Relevant Products/ 
Technology 
(according to table at 
page 25 of the DoA) 

Current status of tools 
integration and deployment 

Deviati
on (if 
any) 

Develop a 
‘Constraints Tool’ 
utilising the outputs 
from the Power 
System Model. This is 
a platform which will 
allow distributed 
generation (DG) 
developers to 
calculate the potential 
curtailment of their 
system under the 
chosen grid 
connection method. 

N/A On completion of the power 
systems model update, this 
task will be done for different 
new generation investment 
scenarios in the IOW 
network. It will calculate the 
amount of time that, in 
different generation 
integration levels, the 
network would not be able to 
use the installed generation 
capacity. 

None 

Heat storage solution Control Hub – M7 (TRL 
Current: 5 -> Target: 9) 

Although the data monitoring 
system will be installed in one 
property, M7 has routinely 
collected data from all 
installed sites.  They have a 
complete parametric 
description of the system in 
terms of energy consumption, 
heat delivered and storage 
capacity (number of hours 
heating can be provided to 
the property without grid 
electricity). This information is 
being provided to UNEW to 
include in the overall energy 
model for the IOW. 

TRL Current: 7; Target: 9. 

More 
details 
in 
section 
for 
change
s in the 
pilot 

The energy model from 
UNEW will inform M7 on the 
likely control parameters that 
are needed to optimise the 
interface with the Grid. 

TRL Current: 7; Target: 9. 

None 
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EV charging solution Virtue EV – EMS (TRL 
Current: 6/7 -> Target: 
9) 

As explained in the requested 
amendment, this tool is in 
stand by mode as the original 
plan included the investment 
by BT to have a Virtue EV 
solution installed in their 
premises of the IoW. The 
proposed change includes 
the installation of the system 
in EMSc premises so as to 
be able to validate the 
correspondent EV use case 
for the pilot site. 

Pendin
g 
Amend
ment 

Demand response 
tool 

Virtual Power Plant for 
Advanced Building 
Management System 

This tool was not present in 
the proposal, and it is added 
to provided extended 
functionalities in the Demand 
Response area (without 
impacting the budget). The 
tool is on track to achieve the 
TRL target of 7. The tool has 
been deployed and is ready 
for demonstration to the 
wider consortium. 

None 

Demand response 
tool 

Energy Portfolio for 
Advanced Building 
Management System 
Control 

This tool was not present in 
the proposal, and it is added 
to provided extended 
functionalities in the Demand 
Response area (without 
impacting the budget). Tool is 
on track to achieve the TRL 
target of 7. The tool has been 
deployed and is ready for 
demonstration to the wider 
consortium. There is a 
requirement for further 
integration into the UNEW 
tool required in early 2020. 

None 

Smart grid 
architecture 

Model Predictive 
Control Platform for 
Process & Energy 
Systems – CERTH 
(TRL Current: 6 -> 
Target: 7) 

This tool has been extended 
to hold the modules of the 
MPC algorithm for energy 
systems (Supervisory Model 
Predictive Control For Energy 
Systems). The models of the 
devices and the entire 
microgrid have been 
developed. The prediction 
and the optimization modules 
have been developed. This 
tool in cooperation with the 
modules of the Integrated 
Decision and Supervisory 

None 
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Support Systems Tool, will 
provide services for network 
monitoring, and apply 
optimum supervisory control 
to the nodes.  
Communication with the field 
equipment and other 
modules is ongoing. 

Energy management 
scheme 

Integrated 
Optimization-based 
Decision Making Tool 
for smart micro-grids – 
CERTH (TRL Current: 
6 -> Target: 7) 

This tool has been extended 
to hold the modules of the 
Integrated Decision and 
Supervisory Support Systems 
Tool that is providing online 
monitoring services, day 
ahead energy flow in the grid 
based on model predictions 
and historical data, 
suggestions to the operator 
for the optimal energy 
management and 
optimization-based 
parameters for between-
nodes energy flow. 

The modules of the tool and 
the optimization algorithms 
have been deployed. 
Dashboard, HMI and energy 
management options 
rearrangements along with 
communication services with 
the other tools and devices, 
are ongoing. 

None 

 

7.1.4 Changes in the Pilot 

The Pilot is subject to the several changes, as described above, requiring Major Deviations 
as listed in the following. In order to properly describe the changed proposed, a focus is 
reported in Annex II. 

• Deployment of Virtual Power Plant for Advanced Building Management System and 
Energy Portfolio for Advanced Building Management System Control (both SIE tools) 
in the pilot – these are additional DR tools not described in the DoA; 

• Removal of the task “Business modelling for an aggregation / grid balancing service 
focused on community ownership issues, commercial opportunities and regulatory 
barriers”. This has been tackled as part of WP3 for the definition of the IoW business 
model. 

• Reduction in the number of heat storage systems being deployed, from 10 properties 
to 8 properties, being served by 4 systems (further details provided in Annex II); 

• Reduction in the number of rapid EV charging systems being deployed from 15 
systems to 1 system (subject to final budget approval) (further details provided in 
Annex II). 
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7.2 Terni 

7.2.1 Equipment Deployment 

Envisioned 

infrastructure 

extensions  

EV recharging points, whose cost will not contribute to the budget 

Equipment planned in 

the DoA 

None 

Current status of the 

deployment 

N/A 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

EV recharging stations are not installed. This is minor deviations 
and more details are provided in Section “Changes in the pilot”. 

 

Envisioned 

infrastructure 

extensions 

Connection to the grid, whose cost is being paid by the DSO 

through internal funding, and no cost will be claimed 

Equipment planned in 

the DoA 

None 

Current status of the 

deployment 

Finalised 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None 

 

Envisioned 

infrastructure 

extensions 

30 kW Wind turbine, whose cost will be paid by the microgrid 

owner, so no cost will be claimed 

Equipment planned in 

the DoA 

None 

Current status of the 

deployment 

N/A 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

Wind turbine are not installed. This is a minor deviation and more 
details are provided in Section “Changes in the pilot” 

 

Envisioned 

infrastructure 

extensions  

SCADA for the microgrid, under deployment, whose cost is covered 

by the DSO will not be claimed as cost for infrastructure 
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Equipment planned in 

the DoA 

None 

Current status of the 

deployment 

Power Quality analysers at the Secondary Substation (i.e., the point 
of the delivery between DSO and microgrid) and the energy units; 

Auxiliary equipment for the metering infrastructure (e.g., current 
probes, voltage traducers) within the microgrid and the DSO 
substation; 

Routers equipped with 4G sim cards for connection of the 
apparatus; 

Provision and configuration of an Access Point Name (APN) in 
ASM for enabling reachability of the microgrid devices in the LAN of 
the company 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

The adopted solution is further described in Section “Changes in 
the pilot”. Indeed, this is a minor deviation on respect of information 
reported in Annex I of the Proposal) 

 

7.2.2 Existing infrastructure availability 

Demonstration Pilot Site 
infrastructure available 

Current 

Status 

Comments 

30 kWp PV plant (panel type: 
Propsolar PS-P672 300 Wp) 

Available This piece of equipment was already 
installed in the microgrid 

31 kVA (cosfi ,.8) power and 
25 kWt heat biomass supplied 
CHP 

Available This piece of equipment was already 
installed in the microgrid 

60 kWh electric energy 
storage (battery type: GNB 
Industrial Power 
A412/100F10) 

Available This piece of equipment was already 
installed in the microgrid 

Local electric grid that 
connects local resources and 
loads and local heating 
network, to warm 
greenhouses, cowshed etc. 

Available A new substation has been deployed for 
connecting the microgrid to the MV Grid 

Simple monitoring system 
operated on a PLC 

Available This piece of equipment was already 
installed in the microgrid 

 

7.2.3 Tools, Methods, Mechanisms and Technologies development and integration in 
the pilot’s site  

Tools/Methods/Mech
anisms/Technologie
s  

Relevant Products/ 
Technology 
(according to table at 
page 25 of the DoA) 

Current status of tools 
integration and deployment 

Deviati
on (if 
any) 
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Rural microgrid Profile 
Modelling properly 
configured in the 
frame of the project 

Multi-carrier hub 
optimisation engine 
(TRL Current: 5->7) 

This is achieved through the 
implementation of Multi-
carrier hub optimisation 
engine – ENG tool  The 
deployment of this tool is 
ongoing. The integration with 
the field equipment is under 
finalisation. The functional 
features of this mechanisms 
are reported on deliverable 
D4.2 

None 

Demand and 
production flexibility 
analysis and 
forecasting configured 
in frame of the project 

Multi-carrier hub 
optimisation engine 
(TRL Current: 5->7) 

This is achieved through the 
implementation of Multi-
carrier hub optimisation 
engine tool.  The deployment 
of this tool is ongoing. The 
integration with the field 
equipment is under 
finalisation. The functional 
features of this mechanisms 
are reported on deliverable 
D4.3. 

None 

Flexibility optimized 
management tool for 
DSO optimal flexibility 
procurement will be 
properly customized 
and adapted to 
manage flexibility of 
the rural microgrid 

Flexibility Optimized 
management tool for 
DSO optimal flexibility 
procurement (TRL 
Current: 5->7) 

Open-ADR based 
Demand Response 
communication 
manager (TRL Current: 
5->7) 

This is achieved through the 
implementation of Flexibility 
Optimized management tool 
for DSO optimal flexibility 
procurement and Open-ADR 
based Demand Response 
communication manager 
tools.  The deployment of 
these tools is ongoing. The 
integration with the field 
equipment is under 
finalisation. These 
functionalities are reported on 
deliverable D4.5. 

None 

Optimization engine, 
developed at INGRID 
project, adapted to be 
compliant with the 
constraints of the local 
rural microgrid 

Multi-carrier hub 
optimisation engine 
(TRL Current: 5->7) 

This is achieved through the 
implementation of Multi-
carrier hub optimisation 
engine tool.  The deployment 
of this tool is ongoing. The 
integration with the field 
equipment is under 
finalisation. These 
functionalities are reported on 
deliverable D4.4 

None 

 

7.2.4 Changes in the Pilot 

This section provides an overview of the minor deviations done in the pilot; these deviations 
do not have any impact on the pilot itself. However, since there is small discrepancy with the 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP5 / D 5.2  

 

Dissemination Level: Public Page 260 

information reported in the DoA, it was decided to provide details for the sake of clarity. 
Deviations are reported as follow: 
 
Deviations on Objectives 

The EV charging station will not be installed by the end of the project. However, as 
envisioned by the DoA, the collaboration mechanisms among DSO, microgrid owner and EV 
fleet manager will be taken into account by means of proper offline simulations, addressing 
pillar D “Smart Integration of grid users from Transport”. 

Deviations on Equipment deployment 

The installation of EV charging stations is under responsibility of a third party, the EV 
recharging system operator. The latter is still investigating on the business and commercial 
viability/sustainability of electro mobility programs implementation. Pilot partners are going to 
perform some simulations for assessing this aspect on the area nearby Terni pilot site. Even 
though the EV charging stations will be not installed, this simulation will lead to a preliminary 
estimation of the impact that the EV recharging points can have on the MV grid power lines. 

Wind Turbine will not be installed since the microgrid energy owner, has not received 
environmental authorization for the deployment. 

Differently from what is envisioned by DoA, a SCADA for the microgrid has not been 
installed. In this respect, after GA finalization, pilot partners further evaluated solutions for 
monitoring and control the assets of the microgrid. Regarding the first aspect, it was decided 
to install metering infrastructure consisting on a Power Quality Analyzer. The Wally meters 
have been purchased by ASM since there are many technical advantages due to their high 
accuracy (Class A). They can produce near real time data for each energy devices within the 
microgrid; moreover, the gathered data enable power quality analysis since information 
about Harmonics, Flicker effects and Frequency are also provided. 
Regarding the control of energy operations, it was evaluated the possibility of keeping the 
control infrastructure already available in the pilot and made available by the microgrid 
energy owner. It is important to underline that, at least for the first stages of the tests, the 
control actions will be performed manually since, for security reason, the CHP needs the 
supervision of a human operator. 
 

7.3 San Severino 

7.3.1 Equipment Deployment 

Envisioned 

infrastructure 

extensions  

Expanding the automation systems deployed over the MV grid, in 

order to get greater options to manage the topology. 

Equipment planned in 

the DoA 

Peripheral Units for the monitoring and reconfiguration of MV 

distribution network (10 units), composed by: Remote Terminal 

Unit, Power Meter, LTE/3G Router, Current and Voltage 

Transformers, Batteries and Three-phase switching devices 

Current status of the 

deployment 

9 MV/LV substations have been already equipped with remote 
control units to collect data and deliver commands from/to the 
secondary substation, and sectionalizing switches for grid 
reconfiguration. 
Installations on the remaining MV/LV substation (reaching the 
number of 10 MV/LV substations, as envisaged in the inteGRIDy 
proposal) are planned by the end of September 2019. 
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Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None. 

 

Envisioned 

infrastructure 

extensions  

Expanding the metering architecture in order to better catch the 

users’ energy behavior (both for loads and generators) 

Equipment planned in 

the DoA 

Real-time power meters for the monitoring of LV users, including 

LTE/3G Router, Current Transformers and Batteries 

Current status of the 

deployment 

No LV meters installations have been carried out or are planned. 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

Installations of LV meters have been subject to the changes 
detailed and motivated in Section 1.2 (i.e., energy meters already 
available in ZHERO ESS have been adopted, to avoid replications 
of equipment and to limit costs). 

 

Envisioned 

infrastructure 

extensions 

Deploy mobile (100% recyclable) energy storage apparatuses and 

test them in different configurations / with different goals 

Equipment planned in 

the DoA 

Consumables for integrations of LV final users storage technologies 

in the Italian pilot in San Severino Marche, split to: (a) Batteries, (b) 

Inverter, (c) Modem/router, (d) PLC, (e) Cases and (f) cables and 

other components 

Current status of the 

deployment 

Installations of LV ESS on final users are planned by end of 2019. 

A public conference had been arranged in 2018 in order to promote 

the project and involve final users of San Severino Marche. In 

particular the goal was to identify users fitting with the project goals 

and willing to install energy storage equipment in their premises. A 

sufficient number of users confirmed the participation to the project 

(4 users). 

A loan of use agreement has been signed between the four 

selected users and UNE. 

Moreover, one additional BESS is going to be deployed in the 

ASSEM headquarter near to the Primary Substation, in order to test 

the storage impact and benefits when installed in a DSO’s 

substation. 

One additional BESS system has been deployed in the Politecnico 
di Milano lab, in order to carry out development activities and tests 
on the ZHERO ESS required to enable its remote monitoring and 
control capabilities. Lab testbed is designed to emulate a generic 
load (up to 5 kW) and a 2 kW PV power plant, allowing to test a 
variety of ESS and user’s energy behaviors. 
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Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None. 

 

Envisioned 

infrastructure 

extensions  

Improve the central control system of the DSO to support the new 

algorithms and logics provided in the pilot use-case. 

Equipment planned in 

the DoA 

Processing Unit for the MV Network Management Tools equipped 

with DigSilent PowerFactory software license for 4 years 

Current status of the 

deployment 

The processing unit has been already deployed in the ASSEM 

control center. 

Thanks to a previous research project, a DigSilent license has been 
available over 2018 and (partially) 2019, consequently license 
purchase will be limited to the last period of the project (autumn 
2019 – winter 2020). 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None. 

 

7.3.2 Existing infrastructure availability 

Demonstration Pilot Site 
infrastructure available 

Current 

Status 

Comments 

Pilot site infrastructure 
involved in the project, 
including as main 
components: the ASSEM SPA 
control center and the relevant 
SCADA/DMS system, the 
HV/MV substation, 1 MV/MV 
Satellite Substation, 10 MV 
Active Users, 1 LV Active 
User, communication system, 
based on mobile network 
(GSM/LTE), Wi-Fi and Fiber 
Optic technologies. 

Available The available pilot site infrastructure involved 
in the project is confirmed, including the 
main components listed in the Annex I of the 
proposal.  

 

7.3.3 Tools, Methods, Mechanisms and Technologies development and integration in 
the pilot’s site  

Tools/Methods/Mech
anisms/Technologie
s  

Relevant Products/ 
Technology 
(according to table at 
page 25 of the DoA) 

Current status of tools 
integration and deployment 

Deviati
on (if 
any) 
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Tools for the data 
gathering from the 
metering apparatus 
and for the grid state 
estimation. 

Artificial intelligence 
tools for the user 
(both for generators 
and loads) behaviour 
forecast. 

Tools for the 
optimization of the 
grid topology in order 
to maximize: 
efficiency and 
reliability of supply 
and the grid hosting 
capacity (capacity to 
effectively integrate 
into the grid new 
generators). 

Tools for the grid-
oriented management 
of 
centralized/dispersed 
energy storage 
solutions (control 
logics for the 
participation of ESS to 
the market) 

MV Distribution 
Networks Management 
Tools – POLIMI (TRL 
Current: 5 -> Target: 7) 

The MV Distribution 
Networks Management Tools 
is a software package 
devoted providing a set of 
tools to the DSO to manage 
optimally the MV distribution 
grid and enabling the remote 
control and monitoring of 
ESS. Functionalities declared 
in the DoA and implemented 
by the proposed tools are: 

• Tools for the data 
gathering from the 
metering apparatus and 
for the grid state 
estimation. 

• Artificial intelligence 
tools for the user (both 
for generators and 
loads) behaviour 
forecast. 

• Tools for the 
optimization of the grid 
topology in order to 
maximize: efficiency and 
reliability of supply and 
the grid hosting capacity 
(capacity to effectively 
integrate into the grid 
new generators). 

• Tools for the grid-
oriented management of 
centralized/dispersed 
energy storage solutions 

At the present time (June 
2019), some software 
modules have already 
deployed (e.g. for the 
weather and forecasts data 
gathering). The full 
integration of the MV 
Distribution Networks 
Management Tools in the 
ASSEM control center is 
planned by the end of 2019. 

None 

Tools for the grid-
oriented management 
of 
centralized/dispersed 
energy storage 
solutions (data and 
control setpoints 

ZHERO Technology – 
UNE (TRL Current: 6 -> 
Target: 8) 

ZHERO is a technology of 
electrochemical ESS based 
on recyclable batteries 
(Sodium Nickel Chloride) and 
managed by a local PLC. The 
ZHERO ESS is able to 
perform local functions (self-

None 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP5 / D 5.2  

 

Dissemination Level: Public Page 264 

exchange through a 
webservice) 

consumption increase) and 
also to accept control 
command through a web-
service interface. The system 
has been recently certified 
according to Italian Technical 
Standard CEI 0-21. 

In InteGRIDy, the full remote 
controllability of the devices 
has been enabled (tests 
accomplished in POLIMI’s 
laboratory by E@W, POLIMI 
and UNE). 

Full Deployment in San 
Severino Marche is foreseen 
by the end of 2019. 

 

7.3.4 Changes in the Pilot 

In the project, the only aspect subject to minor changes is relevant to the expansion of the 
metering architecture by the deployment of LV power meters  

Original plan: real-time power meters including LTE/3G router, current transformers and 
batteries were expected to be deployed on LV users, in order to better catch their energy 
behavior. 

Explanation of the issue: according to the investigations carried out in the initial phase of 
InteGRIDy project, there emerged the opportunity to use the power meters natively 
integrated in the ZHERO ESS to collect the required measurements on LV users, without the 
need of install further dedicated equipment, and also avoiding redundancies. This choice was 
also motivated by the cost and overall dimensions of the devices available on the market to 
perform remote data exchange with the DSO’s SCADA/DMS. 

Proposed change: measurements on LV users will be collected through the ZHERO ESS 
and will be made available to the DSO through the software developed by E@W to get/set 
data of the ZHERO System by using of the UNE Web Service's RESTful APIs. 
 

7.4 Barcelona 

7.4.1 Equipment Deployment 

Envisioned 

infrastructure 

extensions  

PV system (5 kWp), battery storage (Li-ion, 100 KWh), detailed 

control of the operation of the different systems, including a detailed 

real-time water quality control, to check if the strategies undertaken 

can affect the health parameters required. 

Equipment planned in 

the DoA 

For PV installation: PV field for pilot case Claror, (5 kWp), inverter 
and storage integration; structure; electrical distribution, 
protections, electricity costs for legalisation, engineering and 
installation and monitoring including electric meters. 

For data analysis: BEMS, integrating windfarm information in the 

platform. 
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Current status of the 

deployment 

Due to the changes in the pilot site centre (detailes are reported in 
Annex III), none of the envisioned infrastructure extensions have 
been physically deployed to date. 
Pre-design structure and integration of solar PV system may have 
to be revisited and adapted to new pilot site. 
Battery storage system of 52 kWh has already been procured to 
Sunlight facilities and it is awaiting to be deployed at the new site.  

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

Resize of battery storage system to 52 kWh to fit the additional cost 
of an inverter required for the system operation (e.g. feed electricity 
to the grid directly from battery system), which was not originally 
included in the proposal.  

 

7.4.2 Existing infrastructure availability 

Demonstration Pilot Site 
infrastructure available 

Current 

Status 

Comments 

Current energy consumption: (i) 
Natural gas: 1,72GWh/year and (ii) 
Electricity: 1,25GWh/year. The 
existing thermal system is based 
on conventional gas boilers. 
However, these are going to be 
replaced by an electrical heat 
pump of 240kW this year spring. 
The new thermal system will be 
therefore “100% electric-driven”. 
Monitoring equipment and a BEMS 
will be installed as part of the 
activities that will be carried out in 
this project.  

Available The new pilot site energy consumption 
figures may slightly differ from the ones 
originally include in the proposal. 
However, the technical visits and 
information gathered have confirmed that 
the technical characteristics (i.e. heating 
systems) of both pilot sites are very 
similar.  

The new pilot sport centre is currently 
hosting another EU funded project. The 
inteGRIDy project aims to maximize the 
use of existing infrastructure (e.g. 
monitoring equipment).  

 

7.4.3 Tools, Methods, Mechanisms and Technologies development and integration in 
the pilot’s site  

Tools/Methods/ 
Mechanisms/ 
Technologies  

Relevant Products/ 
Technology 
(according to table 
at page 25 of the 
DoA) 

Current status of tools 
integration and 
deployment 

Deviation (if 
any) 

Develop an 
integrated 
thermal-
electrical 
simulation 
platform, which 
can make it 
easy to analyze 
for future users, 
the potential of 
heat-electricity 

None related 
originally listed in 
DoA 

Developed a TRNSYS 
swimming pool model that, 
coupled with the Intelligent 
Building Control & Flexibility 
Prediction-Forecasting, can 
optimize the operation of 
the heating system in a 
sport centre with a 
swimming pool from an 
energy point of view. The 
system has been 

Reuse of the tool 
Intelligent 
Building Control & 
Flexibility 
Prediction-
Forecasting 
available in the 
inteGRIDy pool of 
tools to optimize 
operation of 
swimming pool. 
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storage 
integration 
depending on 
the type of 
consumption.  

extensively tested and it is 
currently deployed at 
AIGUASOL’s server, ready 
to be implemented at the 
pilot site. 

The use case 
will be 
extensively 
monitored 
during this 
project 
addressing all 
the above-
mentioned 
scopes of 
application. 

None related 
originally listed in 
DoA 

All developed activities will 
be monitored during the 
duration of the project. As 
highlighted in Annex III, 
currently waiting for 
confirmation of change of 
pilot site to implement 
activities and deploy 
associated monitoring 
equipment. 

None 

List of Tools: 
APROS/SimaPr
o, Trynsys, 
Modellica Tools 
for a) the 
Monitor and 
Supervision of 
micro-grids, b) 
and smart 
management of 
stored energy, 
DR tools 

None related 
originally listed in 
DoA 

Comprehensive analysis of 
energy management 
strategies for an electro-
thermal installation based 
on a heat pump and a solar 
PV + storage system using 
APROS.  
LCA and LCC of the above 
electro-thermal installation 
using SimaPro. 
Preparation of deployment 
of NEMO tool to integrate 
new equipment in the 
existing facilities (to be 
updated at new sport 
centre) and assessment of 
requirements to control the 
battery + solar PV system. 
Full integration of DEMS in 
the framework of the pilot 
project to enable the 
provision of asset 
management and demand 
aggregation services. 
Finalised integration 
structure of all tools, 
including definition of work 
and inputs & outputs (might 
need to be revised with new 
sport centre). 

Reuse of already 
available NEMO 
tool to facilitate 
integration of new 
equipment and 
control of battery 
+ solar PV 
system. Inclusion 
of DEMS tool to 
provide services 
of asset 
management and 
demand 
aggregation. 

 

7.4.4 Changes in the Pilot 

In the early stages of the project, partners identified the need for a tool that could integrate 
the new equipment into the existing system as well as optimise the operation of the battery + 
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solar PV system. Among the existing pool of tools available in the inteGRIDy project, NEMO 
tool was identified and selected to perform such tasks in the Barcelona pilot project.  

Furthermore, the optimiser Intelligent Building Control & Flexibility Prediction-Forecasting 
available at the inteGRIDy pool of tools was incorporated into the pilot project to optimize the 
operation of the swimming pool from an energy point of view. 

The Barcelona pilot partners identified the absence of a tool capable to provide asset 
management and demand aggregation services among the tools available within the pilot 
and the inteGRIDy tool framework. Such a tool was identified as required to deliver demand 
response services in the Barcelona pilot project and manage scenarios with multiple energy 
assets (e.g. renewable generation units, sport centre, etc.). Inclusion of Siemens Spain and 
their tool DEMS, which enables the provision of asset management and demand aggregation 
services. 

Furthermore, Naturgy has recently left the inteGRIDy project (end June 2019) and so has the 
pilot site Claror Cartagena sport centre. AIGUASOL has suggested to replace Naturgy as 
coordinator of the Barcelona pilot project, and has already identified a suitable pilot site to 
replace Claror Cartagena sport centre. AIGUASOL has performed to date a role of technical 
coordination in the project, which gives them a good position to take over the project 
coordination role. In addition, the new sport centre has been selected as it presents very 
similar technical characteristics compared to the former pilot site, thus minimizing possible 
delays in the project.  

Further details of the changes in the pilot are presented in Annex III of this report.  

 

7.5 St Jean 

7.5.1 Equipment Deployment 

Envisioned 

infrastructure 

extensions 

The envisioned infrastructure at the pilot premises is such as 
to allow the implementation of a context-aware framework for 
the delivery of human-centric DR and ancillary services to 
SOREA’s customers, support the decision making regarding 
the grid balancing and facilitate the implementation of 
innovative associated business models. The envisioned 
infrastructure refers to the roll-out of 11 residential pilot sites 
and 1 commercial pilot site. More specifically: 

• For the residential buildings the envisioned equipment 
included: 

o Smart energy meters for the monitoring of the 
total energy consumption per residential site  

o Multi-sensors for the ambient condition 
monitoring of the controlled zones (that are 
most frequently occupied during the day) 

o Smart plugs for the submetering of the largest 
plug loads available at the site 

o Smart meters/switches for the submetering 
and control of the available electric heating 
and electric water heaters, and  

o Dimming lighting systems enabling the 
monitoring of the operational status and the 
remote control of the electric lights. 

o Gateways for the integration of all the smart 
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devices with the InteGRIDy framework 

• For the commercial buildings the envisioned 
equipment included:   

o Multisensors for the monitoring of the ambient 
conditions per work station 

o Smart plugs for the submetering of the electric 
equipment per work station 

o Smart meters/switches for the submetering 
and control of the available electric heating 
and electric water heaters, and  

o Smart dimmers enabling the monitoring of the 
operational status and remote control of the 
electric lights. 

o Gateways for the integration of all the smart 
devices with the InteGRIDy framework 

Equipment planned in 

the DoA 

Although a detailed analysis of the pilot site equipment has 
not been included in the DoA, (mainly due to the low foreseen 
costs) the described pilot activities include “the control of 
HVAC and lighting loads without compromising building 
occupants’ comfort and health”, point towards the installation 
of sensors for monitoring the ambient conditions at the pilot 
premises, load metering, smart lighting systems and 
actuators. More specifically, the planned installations and 
equipment is as following: 

• 11 residential pilot sites, divided in totally 40 zones 
have been defined. The following equipment was 
planned to be installed according to the availability per 
zone: 

o 11 Gateways (1 per pilot site) 
o 11 Smart energy meters for the total energy 

metering (1 per pilot site) 
o 40 Multi-sensors (1 per zone in the pilot site) 
o 33 Smart plugs (3 per pilot site) 
o 47 Smart switches (distributed to the pilot sites 

depending on the availability of electric heating 
devices) 

o 6 Smart switches for the sites with available 
electric water heaters 

o 10 dimming lighting systems (1 pilot site is 
already equipped with a smart lighting system) 

• 5 zones within the commercial building used for the 
pilot activities have been defined, hosting 12 work 
stations in total. A gateway is deployed in each zone 
along with one smart dimmer and one smart switch, 
with the exception of a larger zone where two lighting 
systems and heating system are available. A smart 
switch has been deployed for the monitoring and 
remote control of the electric water heater utilized by 
the pilot users. The following equipment was planned 
to be installed per work station: 

o 1 Multi-sensor 
o 2 Smart plugs (for the computer and the 
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computer screen) 

Current status of the 

deployment 

The required equipment has been purchased and the 
installation is ongoing. The residential installations at the time 
of reporting are considered ready with the exception of some 
communication problems to be solved while 70% of the 
planned equipment has already been installed at the 
commercial sites.  

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

2 residential pilot users have cancelled their participation to 
the project. 9 residential pilot sites remain. 

 

7.5.2 Existing infrastructure availability 

Demonstration Pilot Site 
infrastructure available 

Current 

Status 

Comments 

Within the DoA, a pool of 
12.000 SOREA consumers of 
various types has been 
determine.  

The residential buildings 
identified as compatible with 
the pilot activities are 
mentioned as “5-story 
buildings hosting 10 
residential apartments per 
floor. The main usage of 
space on floors from ground to 
top floor is residential. Each 
building houses 150-200 
tenants on average. The 
average household size 
ranges from 60 – 80 sq.m. 
with average number of 3-5 
occupants per household.” 

For the commercial 
buildings, the administrative 
building of SOREA has been 
identified as compatible with 
the pilot activities. More 
specifically: “The building was 
constructed in 2010. It is a 2-
floor building covering an area 
of 800 sq.m. and hosting the 
55 employees of the local 
utility. The building hosts an 
average of 30-40 daily visitors. 
The building relies solely on 
electricity.”  

From the 
available 
buildings, 
the 11 
residential 
pilot sites 
and 5 offices 
within the 
commercial 
building 
available 
have been 
selected for 
the pilot 
activities   
Hardware 
installation 
activities in 
both 
commercial 
and 
residential 
pilot sites 
are currently 
in progress. 

The pre-existing infrastructure at the pilot 
premises considered relevant to the pilot 
activities of InteGRIDy comprises of: 
- Electric radiators (residential & 

commercial pilot sites): By installing 
smart switches, the energy 
consumption of the electric radiators 
can be monitored and their operational 
status can be controlled remotely. 

- Electric Water Heaters (in the 
residential pilot sites & at the 
commercial pilot site): By installing 
smart switches the energy 
consumption of the electric water 
heaters can be monitored and their 
operational status can be controlled 
remotely.  

- Dimmable lights at the commercial 
pilot sites and a smart lighting system 
at 1 residential pilot site. 

The entire topology of the sensors, meters 
and actuators has been designed and 
installed from the scratch for the purposes 
of the pilot activities of the project. 
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7.5.3 Tools, Methods, Mechanisms and Technologies development and integration in 
the pilot’s site  

Tools/Methods/ 
Mechanisms/ 
Technologies  

Relevant Products/ 
Technology 
(according to table 
at page 25 of the 
DoA) 

Current status of tools integration 
and deployment 

Deviati
on (if 
any) 

Prosumer 
Profiling Models 
and Mechanism 
properly 
configured in 
the frame of the 
project 

Demand Side 
Energy Profiling tool 
(TRL current 6 →7) 

The pilot site hardware equipment 
deployment necessary for the 
implementation of the DSEP tool is 
currently in progress. 

The data base for the storage of the 
collected data has been deployed to 
the dedicated TREK cloud server and 
is managed through MySQL 

The profiling models implemented to 
the DSEP tool have been tested 
offline. Further testing and fine-tuning 
will be conducted upon collection of 
sufficient information from the pilot 
sites 

The completed DSEP tool will be 
deployed to a Tomcat server at the 
TREK cloud server 

The tool can expose data through a 
REST interface using JSON format  

None 

Demand 
Flexibility 
Analysis and 
Forecasting 
Module 
configured in 
the project 

Demand Side 
Energy Profiling tool 
(TRL current 6 →7) 

As in the previous case, current and 
historical information from the pilot 
installations is necessary for the 
Demand Flexibility Analysis and 
Forecasting module of the DSEP tool. 
This information will be collected at 
the pilot sites and stored in the 
dedicated database at TREK’s cloud 
server 

The module has been tested offline 
and the implemented models are 
currently calibrated. Further testing 
and fine-tuning will be conducted 
upon collection of sufficient 
information from the pilot sites 

The DSEP tool will be deployed to a 
Tomcat server at the TREK cloud 
server 

The tool can expose data through a 
REST interface using JSON format  

None 
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DR Optimization 
and Signal 
Dispatch 
Module 
implemented 
during the 
project 

Visual Analytics 
Engine (TRL current 
6 →7) 

As in the case of the DSEP tool, the 
VAE tool requires current and 
historical information from the pilot 
sites, extracted from the data base 
deployed at the TREK cloud server 

The tool has been developed and a 
demo version has been presented in 
the 1st review meeting 

As in the case of the DSEP, the 
updated VAE will be deployed to a 
Tomcat server at the TREK cloud 
server 

As in the case of the DSEP, data will 
be exposed through a REST interface 
using JSON format  

None 

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

Demand Side 
Energy Profiling tool 
(TRL current 6 →7) 

As described for the other modules of 
the DSEP tool, current and historical 
information from the pilot installations 
is necessary for the Dynamic Thermal 
Building Modelling. This information 
will be extracted from the data base 
deployed at the TREK cloud server 

The building model is currently tested 
offline. Additional calibration will be 
conducted upon collection of sufficient 
information from the pilot sites 

The DSEP tool will be deployed to a 
Tomcat server at the TREK cloud 
server 

The tool can expose data through a 
REST interface using JSON format  

None 

Human-Centric 
VES solution 
utilizing and 
shifting the 
operation of 
HVAC and 
water heating 
loads 

Demand Side 
Energy Profiling tool 
(TRL current 6 →7) 

The module is being currently 
implemented and tested. Model 
calibration will be conducted upon 
collection of sufficient information from 
the pilot sites 

The DSEP tool will be deployed to a 
Tomcat server at the TREK cloud 
server 

The tool can expose data through a 
REST interface using JSON format 

None 

 

7.5.4 Changes in the Pilot 

The initial number of the residential pilot sites was reduced. More specifically, from the 11 
residential users originally planned to participate to the pilot activities at St. Jean, 2 have 
cancelled participation due to personal reasons. As the installation of the remaining 9 
residential pilot sites is at the moment nearly completed the pilot activities can be conducted 
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as planned without major deviations. Although the test group is slightly reduced, the number 
of the remaining installations is considered to be sufficient for the testing purposes of the 
inteGRIDy solution.   

Other issues during the installation of the smart switches in water heater have been 
encountered. The smart switch is not powerful enough to control some of the water heaters 
and the heavy-duty switch are too big to fit in the electrical board. We are currently trying to 
find a solution. Currently, two out of the six nano-switches planned for the water heater 
monitoring and control have been successfully installed and are fully operational. 

 

7.6 Nicosia 

7.6.1 Equipment Deployment 

Envisioned 

infrastructure 

extensions  

Extension of current PV capacity to 10 MWp covering the electricity 
needs of the University 

Equipment planned in 

the DoA 

All material and equipment required are outside the scope of the 
project. All required finance is to be provided by external sources 
managed by UCY.  

 

Current status of the 

deployment 

The PV systems required have been divided into two phases and 
the first phase of 5 MWp is currently in its final stages of drafting 
the required specifications for issuing a public tender.  

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

No deviations from initial expectations apart from the recorded 
delays that are outside the scope of the project.  

 

Envisioned 

infrastructure 

extensions  

Further development of the smart meters and sensors and 

deployment of micro-grid controllers at all levels to achieve an 

affective hierarchical control architecture of all the campus 

Equipment planned in 

the DoA 

Smart meters, communication infrastructure, server, adaptation of 

the BEMSs of the various buildings of the university to facilitate DR 

options, upgrading of the management system of the PV systems 

of the university and merging operation in the central management 

system, design and implementation of the central operational and 

management system.   

Current status of the 

deployment 

The system at UCY is in the final stages of being commissioned for 
providing full accessibility to the deployed smart meters throughout 
the campus, operated BEMSs and marshalling of all existing PV 
systems of the campus. In addition, more smart meters with the 
associated operational and communication infrastructure are being 
deployed by the DSO. All this expansion work is done through third 
party funds external to the inteGRIDy project.  

Deviations, if any (to be 

explained/motivated in 

the relevant 

None 
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Section/Annex) 

 

Envisioned 

infrastructure 

extensions  

Thermal and electrochemical storage facilities will be implemented 

to support the micro-grid 

Equipment planned in 

the DoA 

The inteGRIDy project did not include any infrastructure to be 

installed through the project. Only electrochemical storage facilities 

are to be implemented (final decision of UCY) external to the 

project.  

Current status of the 

deployment 

The first 10 kWh battery storage has been commissioned and 
operating in support of the nanogrid supplying the labs of the 
university. The 2.35 MWh system is being delayed through external 
decisions to the project.  

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

No deviations from initial expectations apart from the recorded 
delays that are outside the scope of the project. 

 

Envisioned 

infrastructure 

extensions  

500 kWp CHP plant will be implemented aiding with the heating, 

cooling and electricity needs of the University 

Equipment planned in 

the DoA 

The inteGRIDy project did not include any infrastructure to be 

installed through the project. The referred CHP plant was in the 

planning stage of the university, but no investment decision has 

bee reached.  

Current status of the 

deployment 

The specific plant is outside the scope of the project and UCY has 
not taken any investment decision till today.  

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

The plant is not expected to be implemented.  

 

7.6.2 Existing infrastructure availability 

Demonstration Pilot Site 
infrastructure available 

Current 

Status 

Comments 

The micro-grid covers 
residential (student + 46 actual 
household residence), 
teaching facilities and 
entertainment spaces. 

Available Connectivity of the prosumers is achieved 
through the DSO systems due to limitations 
springing from the current legislation in 
Cyprus as already explained above. The 
spread goes beyond Aglantzia but the DSO 
is using the aggregated effect of the spread 
prosumers in support of the DR 
investigations. This solution does not modify 
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in any way the targeted objectives of the 
inteGRIDy project.  

350 kWp of PV systems are 
installed  

Available Fully operational. Individually martialled that 
cannot influence any energy management 
plans of the university.  

A central energy management 
system with proprietary 
controls already exists for the 
current needs of the University 

Available All buildings and end users in the university 
are metered individually and operated 
individually through proprietary systems that 
call for physical movements to the control 
and / or metering areas.  

11 kV supplied by the utility 
and 400 V distributed to the 
buildings from a local 
distribution substation 

Available The electrical grid is complete with full 
protection facilities but with no energy 
management system and / or smart meters 
or other control sensors.  

46 households with 3 kWp PV 
systems under the net-
metering policy are equipped 
with a single (26) or two (20) 
smart meters measuring in 
real time the consumption 
and/or production of energy 

Available The DSO of Cyprus through other research 
programmes he has developed this special 
family of prosumers with smart meters in 
support of their metering, profile interrogation 
and implementation of ToU tariffs as 
required.  

 

7.6.3 Tools, Methods, Mechanisms and Technologies development and integration in 
the pilot’s site  

Tools/Methods/Mech
anisms/Technologie
s  

Relevant Products/ 
Technology 
(according to table at 
page 25 of the DoA) 

Current status of tools 
integration and deployment 

Deviati
on (if 
any) 

UCY will employ a 
commercially 
available tool 
optimised in the exact 
needs of the micro-
grid developed in 
order to ensure the 
continuous 

and reliable monitor of 
the micro-grid. The 
tool will be able to 
collect real time data 
for the evaluation of 
the operation of the 
micro-grid, 

simulation studies, 
forecasting for 
demand and RES 
generation, etc. The 
tool will be 

Monitor and 
Supervision of micro-
grid tool (TRL Current: 
6 -> Target: 8) 

The tool has been developed 
and implemented connecting 
the BEMSs of the buildings, 
all deployed smart meters, 
energy management systems 
of PV systems, pre-selected 
operation modes of controlled 
management systems to 
implement DR possibilities 
and generate appropriate 
tradeable flexibilities. It is 
expandable and thus ready to 
accommodate future 
extensions of energy systems 
within the campus including 
additional PV systems, 
storage systems etc 

None 
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responsible for 
alerting the micro-grid 
operator for any 

faults or anticipated 
malfunctions of the 
system. Finally, this 
tool will handle the 
information of the 
operator for 
scheduled and past 

maintenances. 

This tool will enable 
DR mechanisms to be 
employed at each 
individual building 
within the University’s 
premises and the 
prosumers in the 

wider Nicosia area. 
The tool will be a 
combination of 
commercially 
available products 
and research carried 
out at the UCY.  

Demand Response 
Tool (TRL Current: 5 -> 
Target: 7) 

This tool has been developed 
in two separate applications 
since the market rules and 
legislation in Cyprus is not 
allowing Energy Communities 
to be operational. This does 
not create any limitations to 
the project since the DSO of 
Cyprus is a partner to the 
project and DR activities 
through the DSO platform is 
equally effective. Both 
solutions are at a stage of 
being operational and 
currently they are passing 
through a testing period to 
validate operational 
capabilities. Fine tuning work 
is still necessary but well 
within the time line of the 
project.  

None 

This tool will be a 
combination of 
commercially 
available products 
and forecasting 
algorithms developed 
at UCY. This tool is 
responsible for the 
optimal management 
of the energy stored 
at the distributed and 
centralised storage 
units. The tool will 
make use of real time 
measurements as well 
as short- and long-
term forecasts of the 
energy demand and 
RES generation. The 

Smart management of 
stored energy (TRL 
Current: 5 -> Target: 7) 

The PV forecasting tool is at 
a very advance stage of 
development providing daily 
forecasts for the university 
campus but most importantly 
for the DSO of Cyprus. It has 
additional stages to improve 
and it offers full functionality 
options for linking to the other 
systems of UCY. There are 
still two phases to implement 
in order to meet the 
requirements of the 
inteGRIDy project. To link it 
to the load forecasting 
algorithm and complete 
connectivity with the storage 
energy management system 
which is currently operational 

None 
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tool will be in direct 
communication with 
the “Monitor and 
Supervision Tool” 
receiving all 
necessary information 
for the optimal 
management of the 
stored energy. 

on the 10 kWh battery 
installed in the nanogrid at 
the labs of the university. 
Following successful 
operation of the forecasting 
tool at the nanogrid 
environment it will be 
extended to the central 
management system of the 
university campus to be 
operationally ready for the 
next phase of development of 
the university energy system 
with the commissioning of the 
planned PV system and MW 
scale storage system.  

 

7.6.4 Changes in the Pilot 

Due to unforeseen delays in the implementation of the MW scale PV park and storage 
system of the university of Cyprus pursued by the university with its own funds thus external 
to the project, we as UCY, a partner to the inteGRIDy project, have decided to complete a 
small nanogrid (using third party funds) with all the required technologies to facilitate all the 
targeted investigations on complete systems but at a smaller scale. In parallel all other 
activities planned through the project have progressed as planned and they are delivering all 
the anticipated results that will facilitate the complete analysis of the university campus and 
reach conclusions that will complement the set-out objectives of the inteGRIDy project.  

The reference to thermal storage and to a CHP plant to be available for the targeted 
investigations of the university was a genuine mistake during the writing up of the proposal 
that was not spotted during grant preparation discussions but identified from day one and the 
partners were informed during the kick off of the project. However, this inclusion that was a 
genuine mistake, does not change or have influence on the main objectives of the project 
through the pilot of Nicosia as detailed in Annex IV.  

In addition to the above, UCY has strengthened the deliverables of the inteGRIDy project by 
incorporating in the developed systems, adding substantial additional value to the inteGRIDy 
cross-functional modular platform, the functionalities of a platform capable of trading 
flexibilities in the electricity market developed through third parties to the inteGRIDy project.  

This platform is described in detail in Annex IV and it is currently operational on the 
interconnected grid of UCY with the DSO and the objective is to give value to the generated 
flexibilities within the UCY campus in meeting system needs of the DSO. As described in 
Annex IV the system is fully functional and responsive to the market needs.  

The outcome of this investigation will be presented in a complimentary report that will add to 
the innovative results of the inteGRIDy project in full compliance with the envisioned 
inteGRIDy cross-functional modular platform.  

Finally, the system of the university is detailed in Annex IV and it is smart grid ready to step 
in as and when required, to be active using the advance features that the inteGRIDy platform 
is delivering. 
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7.7 Lisbon 

7.7.1 Equipment Deployment 

Envisioned 

infrastructure 

extensions  

Integration of EV Management System with the MOBI.E system 

and Expanding EV charging point network. 

Equipment planned in 

the DoA 

The already available online BEMS will be updated enabling the 

integration of several appliances which will be able to optimize 

energy management by optimal balance at building level between 

available PV generation, flexible loads and energy storage 

equipment, through vehicle to grid (V2G) or directly through storage 

(electrochemical or thermal) systems. Online BEMS will be online 

available to building (FM and Facility Owner) and will process data 

from consumption and generation (also forecast) and energy costs 

prices. The procurement management will respect the European 

and National rules of Public Procurement. 

Current status of the 

deployment 

The existing BEMS was successfully updated and the new version 
was enhanced to match the project requirements mentioned 
The integration in Kisense of the consumption data from all groups 
of different EV chargers is completed 
During the first two years of the project the number of EV chargers 
in the building increased from the initial 15 plugs to 45 plugs with 
different power capacity 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None 

 

Envisioned 

infrastructure 

extensions  

Integration of the different EMS with the urban platform. 

Equipment planned in 

the DoA 

None 

Current status of the 

deployment 

To be done in the end of the pilot 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None 

 

Envisioned 

infrastructure 

extensions  

Evolution of existing EV charging solution with the future possibility 

of suppling energy to the grid during peak hours. 

Equipment planned in 

the DoA 

Not specified in DoA 
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Current status of the 

deployment 

There is not yet legislation in Portugal allowing for V2G 
configurations and as such is still forbidden. Nonetheless, the 
Portuguese regulator ERSE is willing to conduct pilots for further 
regulation development. Campo Grande 25 is under consideration 
for this purpose in cooperation with EDP Innovation. 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

To be determined 

 

Envisioned 

infrastructure 

extensions  

Development and test of new business models adapted to new 

technologies development. 

Equipment planned in 

the DoA 

None 

Current status of the 

deployment 

Legislation on energy communities and aggregation of prosumers 
is expected to be published early 2020. The municipality is 
evaluating the possibility of aggregating its building stock as a 
community. This would make possible to consider the virtual 
production of solar electricity in buildings where the available 
rooftops are not sufficient for the required production, such as in 
Campo Grande 25. 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

To be determined 

 

Envisioned 

infrastructure 

extensions  

Integration with forecast and simulation services to optimize energy 

usage and management. 

Equipment planned in 

the DoA 

The already available online BEMS will be updated enabling the 

integration of several appliances which will be able to optimize 

energy management by optimal balance at building level between 

available PV generation, flexible loads and energy storage 

equipment, through vehicle to grid (V2G) or directly through storage 

(electrochemical or thermal) systems. Online BEMS will be online 

available to building (FM and Facility Owner) and will process data 

from consumption and generation (also forecast) and energy costs 

prices. The procurement management will respect the European 

and National rules of Public Procurement. 

Current status of the 

deployment 

Kisense has now a forecast module that will be calibrated using 
real data from the PV plant to be installed, missing real data from 
the PV plant to be installed to calibrate the forecast production 
energy  

Deviations, if any (to be 

explained/motivated in 

None 
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the relevant 

Section/Annex) 

 

7.7.2 Existing infrastructure availability 

Demonstration Pilot Site 
infrastructure available 

Current 

Status 

Comments 

Building: 10 smart meters 
(total energy consumptions 
and disaggregation)- KiSense 
EMS  

Available All the smart meters are collecting data 
already displayed in the EMS 

EV charging points: Monitoring 
and controlling devices on 15 
smart EV plugs. KiSense EMS 

Available 
(monitoring)  

The initial 15 standard plugs had a control 
board that were enabling actuation. Due to 
the reorganization of the electric circuits to 
accommodate the increase of EV chargers, 
this control board had to be removed. 
However, the new board is now being 
monitored. 

PV Park – 1 smart meter 
(Production data in near real 
time, through FTP - data 
logger - Conergy SCP 100DL 

Unavailable The company responsible to install and 
gather the data from this smart meter went 
bankrupt in the beginning of the project. 

 

7.7.3 Tools, Methods, Mechanisms and Technologies development and integration in 
the pilot’s site  

Tools/Methods/Mech
anisms/Technologie
s  

Relevant Products/ 
Technology 
(according to table at 
page 25 of the DoA) 

Current status of tools 
integration and deployment 

Deviati
on (if 
any) 

Kisense (EMS) Kisense Energy 
Management System 
(TRL current: 6/7 for 
the new modules and 9 
for the core modules) 

The development of the new 
functionalities (Simulation 
and Optimisation Module and 
Analytics and Forecast 
Module) was completed and 
preliminary tests realized 
The integration with the 
existing systems (BMS and 
EV charging stations) was 
also completed with the 
exception of the PV plant 
The tool is deployed, and 
data is being collected 
Training of the building 
managers is being planned 

None 
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7.7.4 Changes in the Pilot 

The Lisbon pilot is a small-scale pilot focused in promoting good practices and a more 
efficient usage of electric energy in Campo Grande 25 building in Lisbon. This building has a 
total area of 55.000 sqm, is supplied with medium voltage, has an average yearly 
consumption of 3 GWh, and is owned and managed by the Municipality. The consumption of 
the building and some of its equipment, such as the 3 chillers, the elevators and the 
disaggregation of the building consumption in its 5 blocks is being gathered by a set of smart 
meters previously installed by VPS. There are no changes in this description. 

A fleet of around 100 electrical vehicles is charged in the basement of this building in 2 
charging stations with different power. Also located in the basement are a total of 21 ice 
banks that provide most of the cooling needs during the day. The fleet was increased from 
the originally 60 to around 100 electrical vehicles, followed by a change of the charging 
stations, described in more detail in Annex V. 

Lisbon pilot aims to collect the existing information of the consumption previously mentioned, 
integrate it in a Kisense EMS (developed by VPS) and display the data to the facility 
manager and to the fleet department so they have a tool that provides the necessary 
information to choose if and when some equipment should be used relating it with the 
existing tariff and the PV forecast production. This graphical visualization suggests an 
optimized profile to reduce the building energy costs. 

This BEMS is already collecting the data from the smart meters mentioned and collecting 
data from the ice banks through an API from Siemens. Regarding PV production, it was 
initially planned to use the data from a PV plant located in the buildings of the Lisbon 
University Campus, situated nearby the pilot site. The PV plant was installed under an ESCO 
contract, with the university being the owner and Galp Energia the investor. However, due to 
several constraints, the final PV power effectively installed deviated from the initially intended 
– from the 2 MW planned, around 835 kW was installed. Further, the provider of the PV plant 
inverters and datalogging system (Conergy) filed for insolvency, and the online data service 
was discontinued in 2016. As such, the information needed for the pilot became unavailable 
and no further data logging systems were installed by Galp, the entity operating and 
maintaining the PV installation.  

The Municipality of Lisbon finally decided to install a PV plant of 16 kW in the available area 
of the rooftop of the building to provide real data from the PV production and from sensors 
(radiation, ambient and PV module temperature), providing the elements to study a real 
case, instead of a conceptual case only, and to be able to scale up the forecast to an optimal 
power necessary to supply the demand of the building. This last use case will be used to 
prepare the coming legislation (expected in 2020) focused on energy communities. 

 

7.8 Xanthi 

7.8.1 Equipment Deployment 

Envisioned 

infrastructure 

extensions  

The central SCADA centre will be extended to include the 
Forecasting and VA suites and provide network Management 
Services to the individual nodes of the network and is responsible 
for the overall management of the available energy. 

Equipment planned in 

the DoA 

Integrated Supervisory monitoring platform extensions for DR at 

Xanthi site. 

Current status of the Ongoing deployment. Will be deployed by Dec 2019 
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deployment 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None 

 

Envisioned 

infrastructure 

extensions  

Controllable and smart EV charging facilities connected to the main 

DC part of the distribution network 

Equipment planned in 

the DoA 

Integrated Supervisory monitoring platform extensions for MHE EV 

charging at Xanthi site. 

Current status of the 

deployment 

Ongoing deployment. Will be deployed by Dec 2019. The EV 
charging profiling/scheduling is being integrated into the 
optimization algorithms as an external load to the node. 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None 

 

Envisioned 

infrastructure 

extensions  

Network extensions to share RES power to the charging part of the 

fleet of the EVs (Material Handling Equipment - MHE) and 

demonstrate the integration of EVs to smart RES-enabled 

networks. 

Equipment planned in 

the DoA 

Extending MHE EVs charging: Cabling, electrical equipment, 

switches fuses and components for the control cabinets/mounted 

storage systems 

Current status of the 

deployment 

Ongoing deployment. Will be deployed by Dec 2019 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None 

 

Envisioned 

infrastructure 

extensions 

For each node a prosumer profiling and DR mechanisms will be 

deployed integrated at the automation systems 

Equipment planned in 

the DoA 

None 

Current status of the 

deployment 

Ongoing installation of the Grid dc/dc converters in order to deploy 
the energy exchange between the nodes, implementing part of the 
DR mechanisms (node DR at the microgrid) and integration at the 
automation systems. Deployment by Dec 2019. 
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Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None 

 

7.8.1.1.1 Existing infrastructure availability 

Demonstration Pilot Site 
infrastructure available 

Current 

Status 

Comments 

The specific autonomous 
isolated smart micro-grid has 
3 nodes with the following: 
AC load (3kW), the PV rated 
at 12.7kW, 15.4kW and 
15kW. Lead-acid battery 
(BAT) arrays of 2000Ah, 
2000Ah and 3000Ah are also 
utilized to provide the 
necessary power to the 
systems during night time 
and when the available 
renewable power is not 
enough to serve the 
demanded loads. As a 
backup option each system 
has a diesel generator (DG) 
of 1.1kVA. DC/DC converter 
for the distribution of energy. 
Wind generators, 3kWp 
each. A 4kW Polymer 
Electrolyte Membrane (PEM) 
electrolyser that produces 
and stores hydrogen at 30bar 
pressure cylinders. 4kW PEM 
FC system that produces 
power when required using 
the stored hydrogen within 
each standalone node DC 
and AC busses are 
established through power 
converters. A 300V DC bus 
bar is used to exchange the 
power between the nodes 
using a set of DC Buck/Boost 
converters at each node of 
1kW each. Control and 
automation through SCADA 
systems exist for the 
unattended operation of the 
grid and the nodes 

Available Due to the fire incident in Sunlight’s factory back 
at May 2018, part of the pilot photovoltaic arrays 
(the ones located at the factory rooftop) was 
completely destroyed. The remaining PVs are 
rated at 2.7KWp, 4.68KWp and 5.4KWp.  

A reconfiguration of some systems had to be 
made in order to be consistent but scaled with 
the initial configuration. The storage means 
connected to the nodes is 2200Ah, 1500Ah, 
2000Ah all at 48Vdc. The diesel generators 
were upgraded to 24KVA, 20KVA and 24KVA 
for security of supply reasons. The diesel 
generators, were not charged into inteGRIDy 
costs.  

Apart from the necessary device reconfiguration 
due to the fire, additional upgrades were 
implemented in order for the tools outcomes and 
use cases to be more efficient and to have a 
greater meaning for deployment and testing. For 
better grid performance the grid dc/dc 
converters (buck/boost) were replaced with new 
ones rated at 2.7KW each in order for the 
energy exchange between the nodes to be more 
efficient and in larger scale due to the dynamics 
of the nodes, and due to communications 
upgrades. Finally, a new PEM fuel cell rated at 
3KWp replaced the old one, due to membrane 
issues, accompanied with a dc converter rated 
at 4KW for communications and control issues. 

All of the equipment is installed on site, except 
from the FC dc converter, the EV charger and 
the grid dc/dc converters that are ongoing 
installations. 

Impact on the pilot’s use case. 

Neither of the abovementioned 
changes/upgrades, affects the operation of the 
microgrid, the planned use cases deployment, 
the pillars deployment and the tools operation. 
In particular, due to the adaptability and 
parameterization of the tools, only the capacity 
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 parameters of the devices affected, were 
updated in the models. Due to these minor 
changes, or better the reconfiguration, an 
opportunity to test and deploy the use cases and 
the tools in a tighter and more realistic 
environment, was raised.  

Available links referencing the Sunlight’s factory 
fire: 

https://www.thenationalherald.com/199312/majo
r-fire-breaks-out-at-battery-factory-in-xanthi-
greece/ 

https://www.youtube.com/watch?time_continue=
133&v=DLMWMPPwnfI 

 

 

 

7.8.2 Tools, Methods, Mechanisms and Technologies development and integration in 
the pilot’s site  

Tools/Methods/Mech
anisms/Technologie
s  

Relevant Products/ 
Technology 
(according to table at 
page 25 of the DoA) 

Current status of tools 
integration and deployment 

Deviati
on (if 
any) 

Optimization-based 
Decision Making 
(ODM) Tool has been 
developed by PSDI 
and deployed, that 
applies optimization 
derived Decision-
Making actions online 
and implements 
decentralized 
automated algorithms. 

Integrated 
Optimization-based 
Decision Making Tool 
for microgrids 

(TRL Current: 6 → 7) 

This tool has been extended 
to hold the modules of the 
Integrated Decision and 
Supervisory Support Systems 
Tool that is providing online 
monitoring services, day 
ahead energy flow in the grid 
based on model predictions 
and historical data, 
suggestions to the operator 
for the optimal energy 

None 

https://www.thenationalherald.com/199312/major-fire-breaks-out-at-battery-factory-in-xanthi-greece/
https://www.thenationalherald.com/199312/major-fire-breaks-out-at-battery-factory-in-xanthi-greece/
https://www.thenationalherald.com/199312/major-fire-breaks-out-at-battery-factory-in-xanthi-greece/
https://www.youtube.com/watch?time_continue=133&v=DLMWMPPwnfI
https://www.youtube.com/watch?time_continue=133&v=DLMWMPPwnfI
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A platform that 
monitors the 
operations of 
distributed energy 
networks has been 
currently developed 
by CERTH/CPERI 
that involves various 
electrical/electrochemi
cal signals. 

management and 
optimization-based 
parameters for between-
nodes energy flow. 

The modules of the tool and 
the optimization algorithms 
have been deployed. 
Dashboard, HMI and energy 
management options 
rearrangements along with 
communication services with 
the other tools and devices, 
are ongoing. 

ANOSYS tools for 
network monitoring 
and apply supervisory 
control to the nodes 
with Demand and 
Supply matching 
model and optimum 
use of 
Power/Hydrogen.  

Model Predictive 
Control Platform for 
Process & Energy 
Systems 

(TRL Current: 6 → 7) 

This tool has been extended 
to hold the modules of the 
MPC algorithm for energy 
systems (Supervisory Model 
Predictive Control For Energy 
Systems). The models of the 
devices and the entire 
microgrid have been 
developed. The prediction 
and the optimization modules 
have been developed. This 
tool in cooperation with the 
modules of the Integrated 
Decision and Supervisory 
Support Systems Tool, will 
provide services for network 
monitoring, and apply 
optimum supervisory control 
to the nodes.  
Communication with the field 
equipment and other 
modules is ongoing. 

None 

Industrial-grade 
Supervisory Control 
and Data Acquisition 
(SCADA) from 
General Electric with 
flexible EMS Flexibility 
Optimized 
Management are 
implemented to 
control and manage 
the network. 

Long-term archiving 
infrastructure 
(iHistorian) for 
individual 
measurements used 

None The Supervisory Control and 
Data Acquisition (SCADA) 
System provides online 
monitoring and supervision of 
the autonomous microgrid. 
Algorithms have been 
deployed to provide the 
default energy management 
inside each node and in the 
entire microgrid. The system 
is ready to communicate with 
the other tools through OPC 
protocol and send historical 
data to the tools and accept 
the provided control actions 
to be applied to the systems 
for the optimal energy 

None 
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for post-processing 
and analytics. 

Real-time monitoring 
(local/remote HMIs) of 
energy generation 
and consumption to 
be extended with IoT 
multi-sensors. 

management of the 
microgrid. The SCADA 
system is already 
operational. Update of tags, 
figures and algorithms with 
the new devices is ongoing. 

 

7.8.3 Changes in the Pilot 

Changes in the pilot have been reported in section “Existing infrastructure availability/ 
comments”. 

 

7.9 Ploiesti 

7.9.1 Equipment Deployment 

Envisioned 

infrastructure 

extensions  

Deployment of Smart meters and sensors 

Equipment planned in 

the DoA 

Smart meters & Smart sensors will be combined in order to support 
the automatic decision system  

Current status of the 

deployment 

- 8 Single Phase Smart Meter with DR capabilities 
- 2 Three Phase Smart Meters 
- Smart sensors (smart plugs, temperature sensors) 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

N/A 

 

Envisioned 

infrastructure 

extensions  

Deployment of Data concentrator 

Equipment planned in 

the DoA 

Equipment not specified in DoA, but proposed in a preliminary 

version of EIIS architecture in deliverable D1.5 - inteGRIDy 

Architecture & Functional/Technical Specifications, Section 5.3 

inteGRIDy new tools, 5.3.1 Energy Integrated Information System – 

EIIS. 

Current status of the 

deployment 

The preliminary solution architecture including the Data 
concentrator (DC) was not compatible with the Smart meters’ 
infrastructure deployed/proposed on-site. 
The EIIS solution was extended with a data collector component 
(EIIS Data Exchange Tool as presented in deliverable D4.1, 
Section 4.9 Ploiesti) able to connect to a big number of devices and 
fully covering the functionality of DC. 
Note: Please find relevant details in the following deliverables: D1.6 
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- inteGRIDy Architecture & Functional/Technical Specifications 
(Updated), Section 5.9 Ploiesti Pilot; D4.1, Section 4.9 Ploiesti; 
D5.2, Section 3.9 Ploiesti. 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

The architecture of EIIS was simplified / updated by replacing the 
Data Concentrator with the innovative Data Exchange Tool 
compliant with the new technology embedded in the smart meters 
with DR. 

Note: The updated version of EIIS architecture is detailed in 
deliverable D1.6 - inteGRIDy Architecture & Functional/Technical 
Specifications (Updated), Section 5.9 Ploiesti Pilot. 

 

7.9.2 Existing infrastructure availability 

Demonstration Pilot Site infrastructure 
available 

Current Status Comments 

Smart Meters Available None 

Smart sensors (smart plugs, temperature 
sensors) 

Planned None 

 

7.9.3 Tools, Methods, Mechanisms and Technologies development and integration in 
the pilot’s site  

Tools/Methods/Mech
anisms/Technologie
s  

Relevant Products/ 
Technology 
(according to table at 
page 25 of the DoA) 

Current status of tools 
integration and deployment 

Deviati
on (if 
any) 

Smart meters & Smart 
sensors will be 
combined in order to 
support the automatic 
decision system  

Smart meters, EIIS, 
Data Exchange Tool 

EIIS (Energy Integrated 
Information System) was 
developed from scratch 
within inteGRIDy project 
EIIS: TRL 5 (as specified in 
deliverable D1.6 - inteGRIDy 
Architecture & 
Functional/Technical 
Specifications (Updated), 
Section 5.9 Ploiesti Pilot) 
The specific components of 
EIIS are integrated and 
deployed on site 
Docker image on Docker 
repository available 
Smart sensors to be 
integrated and deployed 

No 

Energy simulations 
will be used to 
improve on consumer 
profiles, serving as 
the information layer 
of the ECCDIS 

EIIS Currently implemented in 
EIIS: 

- What-If scenarios 
- Monte Carlo simulations 

No 
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Complex software 
infrastructure that 
ensures a centralized 
architecture will be 
used to develop the 
core integration 
platform.  

EIIS - Docker images placed on 
Docker repository 

- Software source code 
placed on GitLab 

- Continuous integration 
using GitLab CI 

- Prepared to run VMWare 
virtual machines 

Note: Please find technical 
details in D5.1, Section 3.2.9 
Pilot 9. Intelligent Energy 
Demand and Supply 
Matching feat innovative 
simulation & command-
control for energy grids 
(Ploiesti, Romania), Section 
8.1.9 Pilot 9. Intelligent 
Energy Demand and Supply 
Matching feat innovative 
simulation & command-
control for energy grids 
(Ploiesti, Romania), Section 
10.1.2 Pilot 9. Intelligent 
Energy Demand and Supply 
Matching feat innovative 
simulation & command-
control for energy grids 
(Ploiesti, Romania), Section 
2.3.9 Pilot 9. Intelligent 
Energy Demand and Supply 
Matching feat innovative 
simulation & command-
control for energy grids 
(Ploiesti, Romania). 

No 

 

7.9.4 Changes in the Pilot 

Location of Ploiesti Pilot: Ploiesti site is currently available. No changes or deviations from 
the proposed configuration were registered. 

Residential area: The implementation of Pilot complies with the specific of location 
described in DoA.  

Deployment of the smart meters is almost finalized (and will be soon fully completed) and 
the system is already collecting data. Devices and locations are set, and DSO is committed 
to finalize installation upon project request.  

Current records of consumption as also historical database of indexes and load profile 
(hourly sampling) are available and shared with SIVECO for complex data processing and 
validation of the implemented DR algorithms. 

The delivered data set includes: 
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• The period 2016-01-01 till the data of processing (currently October 2019, but this 
data was processed several times during the project, each time, data from 2016-01-
01 till the processing date was considered) 

• A number of 3 blocks of flats 

• 4 three phase smart meters and 126 mono phase smart meters 

• Data recordings at each hour 

• More than 32 000 recordings. 

The historical data was used for modelling and analysis. 

The trends were elaborated on past recorded data and verified with real data measured after 
the forecasted period. As an example, data registered for 2016 and 2017 was used to create 
a forecasting for 2018. Then the real data registered in 2018 was used to compare with the 
forecasted values, root-mean-square error (RMSE) was computed and then the forecasting 
algorithm was adapted to minimize RMSE. 

Adjustments of data forecasting were applied to minimize the forecasting error. 

What-If scenarios were elaborated on historical data and verified with the real registered 
data. 

The implementation of Ploiesti Pilot follows closely the provisions from DoA. No changes or 
deviations from the proposed configuration on-site were registered. Updates were made only 
on the physical architecture of the implemented EIIS solution. 

Initial equipment: Data Concentrator (DC). The architecture of EIIS was simplified / updated 
by replacing the Data Concentrator with the innovative Data Exchange Tool compliant with 
the new technology embedded in the smart meters with DR. The proposal includes the 
development of a secured data collector component (EIIS Data Exchange Tool) within EIIS, 
fully covering the functionality of DC. 

 

7.10 Thessaloniki 

7.10.1 Equipment Deployment 

Envisioned 

infrastructure 

extensions  

WVT, in cooperation with SUNLIGHT, will provide to around 10 

customers a home storage solution of around 5-10KWh, to allow 

experimentation with different business models 

Equipment planned in 

the DoA 

Inverters, Converters, Consumables for production of cells for 

LV/MV storage, Cabling, electrical equipment, switches fuses & 

components for the control cabinets/mounted storage systems, 

electrolytes, plates, electrodes, raw lead-lithium, Smart 

terminals/couplers 

Current status of the 

deployment 

The home storage solution (i.e. Li-ion battery, single-phase inverter 
and their respective hardware and software controllers) has been 
analysed, designed and a prototype has already been implemented 
and deployed at CERTH laboratory for inteGRIDy tools integration 
and testing. 
Based on the optimal dimensioning and trying to keep up with a 
cost-efficient solution, the inteGRIDy BESS system comprises of a 
SMA Sunny Island Inverter of 4.6 KW combined with a 4.3KWh Li-
Ion battery system 
The testing phase is already in progress since June 2019 and 
scheduled to be finalized by mid October 2019.  
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A total of 6 residential users have already been identified and 
signed letter of consent to participate in the pilot realisation. 
The components required for the rest of the BESS systems have 
already been procured (by SUNLIGHT partner), along with the 
remaining electrical and communication components required (to 
be procured by WVT partner by mid October 2019), in order for the 
final assembly of the systems and on-site installation scheduled by 
the end of October 2019. 
For the selected houses a preliminary work has already been 
accomplished by installing energy meters in order to gather 
historical electricity consumption data that are essential for the final 
deployment of the pilot. 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

The home storage solution will finally be deployed in 6 real-case 
residential buildings + 1 experimental installation at CERTH/ITI 
laboratory, since the final per-unit cost of the required BESS and 
accompanied equipment exceeds the originally foreseen cost, 
therefore could not totally reach the target of around 10 customers. 

 

Envisioned 

infrastructure 

extensions  

Deployment of Energy Management Services to suggest optimal 

control and automation actions/activities of residential storage 

solutions using scale-specific experimentally validated models that 

have been used for the optimization of the operation parameters of 

places with similar storage requirements 

Equipment planned in 

the DoA 

Smart storage interface panels (hybrid operation) 

Current status of the 

deployment 

The specific systems have been designed, implemented and 
related material have already been procured.  
The testing phase is in progress scheduled to be finalized by mid 
October 2019.  
The systems are scheduled for on-site installation by the end of 
November 2019. 

Deviations, if any (to be 

explained/motivated in 

the relevant 

Section/Annex) 

None 

 

 

7.10.1.1.1 Existing infrastructure availability 

Demonstration Pilot 
Site infrastructure 
available(according to 
Annex 1) 

Current 

Status 

Comments 

Around 100 dwellings, 
featuring different types 
of buildings and 
customer profiles 
(families, students, 
one-person occupied 
flats etc.) will be 

Available WVT partner has already selected approximately 100 
different residential consumers from its customer 
portfolio (all belong in the wider area Thessaloniki), of 
different consumption profiles, to be utilised for the use 
case demonstration. A consent form has further been 
prepared, to be signed by all participants, and a 
customised online questionnaire is planned to be 
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selected out of WVT 
customers, to allow 
evaluation of different 
scenarios and based 
on different occupation 
patterns. 

disseminated to all residential participants during the 
last trimester of 2019. The questionnaire answers will 
then be analysed by CERTH/ITI in order to extract 
specific energy profiling details required for the pilot 
demonstration (mid December 2019).  

All of the dwellings are 
already equipped with 
smart meters, allowing 
for real-time monitoring 
of consumption, either 
per residence or, in 
some cases, split per 
type directly in the 
apartment’s electricity 
distribution board or 
individual plug (using 
wireless connected 
smart-plugs). 

Available All buildings are equipped with a central Watt+Volt 
smart energy meter established in the central electricity 
distribution panel. 
As described in the Annex, some of the buildings will 
be further equipped with additional individual energy 
meters (using wireless connected smart-plugs from the 
Watt+Volt “smartWatt” product series1), to allow energy 
monitoring and profiling of targeted high energy-
consuming individual appliances. Around 5 such smart-
plug systems have already been deployed, planned to 
reach the amount of 20 by the end of 2019.  

 

7.10.1.1.2 Tools, Methods, Mechanisms and Technologies development and 
integration in the pilot’s site  

Tools/Methods/
Mechanisms/ 
Technologies 

Relevant Products/ 
Technology 
(according to table 
at page 25 of the 
DoA) 

Current status of tools 
integration and deployment 

Deviation 
(if any) 

An energy 
VA/billing 
system is 
already 
available by 
WVT, to be 
further extended 
to allow active 
negotiation with 
the end-users 
triggering 
participation in 
DR business 
models. 

Visual Analytics Tool 
for Flexibility 
Analysis, 
Aggregation and 
Forecasting 

(TRL Current: 5-> 7) 

The energy consumption 
measurements are collected and 
stored at WVT VA/billing database 
system.  
An API interface has already been 
implemented to allow sharing of 
corresponding consumption data 
with CERTH server, hosting 
inteGRIDy profiling, forecasting 
and decision-making tools (i.e. 
decision-making active negotiation 
gamification engine in order to 
provide incentives in the form of 
energy-points, to be gained by 
triggered residential end-users if 
they manage to comply with the 
dispatched recommendations 
regarding load-shifting. 
The deployment of the extension 
for the VA/ Billing tool is ongoing. 
So far it has already been 

None 

                                                

1 https://www.smartwatt.gr/en  

https://www.smartwatt.gr/en
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demonstrated in relevant laboratory 
environment based on extracted 
profiles and current contextual 
conditions (TRL 6). 

CERTH has 
developed a 
battery charging 
optimization 
engine (BMS 
tool, Section 4), 
based on the 
outcomes of the 
simulated 
scenarios, 
allowing the 
optimal control 
and automation 
of the battery in-
house 
utilization, 
taking into 
account current 
battery State of 
Charge (SOC), 
real-time energy 
consumption 
measurements, 
and optimal 
discharge 
curves of the 
different 
batteries used. 

DR Flexibility 
Forecasting & 
Optimization Tool 
(Turned into 
Intelligent Building 
Control & Flexibility 
Prediction 
Forecasting) 

(TRL Current: 5-> 7) 

This tool is responsible for 
producing an optimized day-ahead 
BESS operation schedule and for 
the real time validation and 
application of the former. 
It compares the forecasted values 
for load consumption and State of 
Charge (SOC) with the real time 
ones and if no deviation occurs, the 
predicted schedule (charge or 
discharge) is applied taking into 
account each time the battery 
safety limits. 
Sends control signals to battery 
inverter in order to either set the 
desired operation (charge / 
discharge) or to cancel it in case 
any disturbance occurs, e.g. short-
circuit current fault. 
The tool has already been 
demonstrated in relevant laboratory 
environment, along with the rest 
forecasting tools (i.e. day-ahead 
load forecast),, where a virtual 
room containing various residential 
loads was set up (TRL6). 

None 

 

7.10.2 Changes in the Pilot 

Due to unfortunate situations regarding the collaboration with the management of the 
originally selected commercial building for the demonstration of one of the 3 initially 
scheduled use cases in Thessaloniki pilot, there has been a need to identify and use different 
commercial buildings for the realisation of the particular use case. The new commercial 
buildings were carefully selected in order to guarantee that the originally foreseen inteGRIDy 
use cases can be demonstrated without any significant changes. More details are presented 
in the Annex VI of this report. 
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8. Annex II. Isle of Wight Pilot Major Deviations 

8.1 Original State  

Heat Storage 

Heat storage options at residential level. 10 properties with development and optimisation of 
Control Hub and DSM Hub to allow monitoring, control and aggregation of properties to 
provide grid balancing services by M7. 

EV system 

15 systems based at BT Exchanges serving entire BT fleet on IOW and available for public 
use. 

8.2 Explanation of the issue 

Heat Storage 

Minus7 is developing and selling an innovative space heating system involving integrating 
roof mounted solar thermal energy collection with a heat pump and thermal stores. Since 
start up the company has installed the system in around 50 properties. However, the recent 
installations have failed to deliver the performance required and the system has been 
removed from 21 residential properties. The original plan identified these as the residential 
properties for the InteGRIDy pilot test. 

In 2018 the company won support from BEIS to redesign the overall heating system, 
including developing a new heat pump and control strategy. The prototype system is being 
installed October 2019 and the performance being monitored through this coming winter.  

The ability to network heat pumps and thermal stores is central to the Minus7 ongoing 
strategy.  Thus, the work being funded through inteGRIDy is fundamental to the company’s 
future success.  The company is committed to the InteGRIDy deliverables and will use the 
results of the inteGRIDy project in all future systems. 

EV system 

BT have changed their plans and they no longer aim (in the short foreseeable future) to 
replace their diesel fleet. Therefore, they have withdrawn from the project. 

8.3 Proposed Change 

Heat Storage 

The original (MK 1) system is performing to an acceptable level in 7 properties (6 in Poole, 
and 1 on the Isle of Wight). The BEIS project is funding a prototype (MK2) system in a 
representative single property. Within the inteGRIDy time window by end 2020, there will be 
8 working properties with four systems.   

EV system 

1 system to be delivered instead of 15. inteGRIDy to fund the system to be delivered instead 
of BT purchase. The system to be installed and operated in Sheffield. 

8.4 Impact of the change 

Heat Storage 

The failure of the initial prototype installations has clearly impacted on inteGRIDy project 
delivery. The work undertaken through inteGRIDy to build interfaces and network to the 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP5 / D 5.2  

 

Dissemination Level: Public Page 293 

original system has had to be redone for the new heating system. The company decided not 
to continue work on the old failed system.   

Minus7 is developing an innovative technology with an associated risk. The delay and re-
investment are integral to the innovation process of which InteGRIDy is a part. 

EV system 

The single system will provide the data for the DR modelling that is central to the pilot. The 
major impact of the change is not being able to verify the data through multiple operational 
systems. 
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9. Annex III. Barcelona Pilot Major Deviations 

9.1 Original State  

NATURGY (formerly GNF) has been a beneficiary and partner in the consortium, while has 
also been the leader of the Barcelona pilot project, implemented at Claror Cartagena sport 
centre, where NATURGY acts as ESCO and, together with AIGUASOL, they develop energy 
savings proposals under the European Project “GrowSmarter”. 

NATURGY presents a living lab where innovative management strategies and business 
models can be tested. 

The pilot use case is being developed at Claror Cartagena sport centre in Barcelona, a case 
with a 100% electric-driven thermal system (pilot case of Smart City project “GrowSmarter”). 
Three groups of activities are included:  

• Demand-Response design,  

• Smartening of the distribution grid, and  

• Demonstration of energy storage technologies.  
The inteGRIDy project aims to optimize the control of the swimming pool at the sport centre, 
as well as use it as a thermal storage system. A solar PV + battery system is going to be 
deployed at the sport centre to analyse its performance as backup to the centre as well as 
providing additional services to the grid. The provision of grid services through the operation 
of the swimming pool and solar PV + battery system is assessed for cases where there is a 
demand/response event requested by the grid.  

An integrated thermal-electrical platform will be developed, by using tools like 
APROS/SimaPro, TRNSYS, and the use case will be extensively monitored during the 
project duration. An electrical storage via Li-Io battery will be installed and different 
management strategies of DR will be analysed, considering different scenarios for demand-
response strategies. Furthermore, the increase of on-site self-sufficiency and the interaction 
between the grid, the available storage solutions (battery and heat storage) and on-site PV 
generation will be analysed. 

9.2 Explanation of the issue 

Since July 2018, where NATURGY’s new Strategic Plan 2018-2022 was presented, the 
company has been experiencing significant organizational changes required to undertake all 
the challenges planned in the coming years and according to the strategic lines. 

Currently, the teams in the areas of business and project development that can dedicate time 
to these initiatives are insufficient to be able to fulfill the objectives of the projects. That is the 
main reason why NATURGY will not be able to continue participating in the inteGRIDy 
project. 

In addition, the Claror Cartagena sport centre, hosting the Barcelona pilot project, has 
confirmed that they will no longer be involved in the inteGRIDy project.  

AIGUASOL, as technical coordinator of the Barcelona pilot project, has suggested to replace 
NATURGY as pilot leader.  

NATURGY’s experience as ESCO will be in this case provided by AIGUASOL. AIGUASOL 
has a wealth of experience as technical and leading partner in projects under ESCO 
schemes. AIGUASOL aims to analyse the results from the Barcelona pilot project and 
assess their replicability under ESCO’s schemes at other sport centres.  

Furthermore, AIGUASOL works in a number of projects where the solutions tested in the 
Barcelona pilot project can be checked and validated under different conditions and 
scenarios, replicating the function of the living lab at NATURGY.  
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AIGUASOL has identified Rambla del Celler sport centre (Figure 34) as a suitable candidate 
to replace Claror Cartagena, both in terms of location as well as technical characteristics of 
the centre. In addition, Rambla del Celler sport centre has already experience in EU funded 
projects, which will ease their integration at inteGRIDy and minimise disruptions in the 
development of the pilot project. Both Sant Cugat City Council and Eurofitness, owner and 
current user of Rambla del Celler sport centre respectively, have signed a letter of support to 
confirm their interest to participate in the inteGRIDy project and provide the use of their 
facilities.  

 

Figure 34. Swimming pool facilities of Rambla del Celler sport centre. 

The impacts due to the change of facility on the pilot project use cases are minimum:  

• BCN_UCA1_Optimization of swimming pool control. There are no changes as 
Rambla del Celler sport centre can also control both temperature and humidity of 
swimming pool with a system made up of heat pump, dehumidifier and boiler, in the 
same way as Claror Cartagena does. 

• BCN_UCA2_Usage of the swimming pool as a thermal storage system. As in the 
previous use case, no changes are expected from the original use case definition. 

• BCN_UCB1_Stacking battery functionalities. There is sufficient space available at the 
facility to install the solar PV and battery system. Role of ESCO in use case will be 
performed by AIGUASOL. 

• BCN_UCB2_Smartening the distribution grid: service to the grid. No changes are 
forecasted in this use case. As mentioned earlier, Rambla del Celler sport centre has 
a swimming pool and is able to host the battery system. The market emulator, that 
synthetically generate DR grid events, will now be implemented by AIGUASOL.  

• BCN_UCC1_Usage of battery system in case of grid outages. The scope of this use 
case is unaffected by the change of sport centre.  

Because of the high similarities between the former and new sport centres, no significant 
changes are forecasted in the equipment required to implement the pilot project use cases. 
Moreover, Rambla del Celler sport centre is currently hosting an EU funded energy project, 
and AIGUASOL will aim to maximize the use of the already existing sensors and equipment. 
The possibility to reuse the existing infrastructure may be translated in an increase in scope 
of the Barcelona pilot project or alternatively a reduction in the final project costs. 
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9.3 Proposed Change 

We propose to replace NATURGY by AIGUASOL as leader of the pilot project in Barcelona. 
AIGUASOL has been involved in the Barcelona pilot project as technical coordinator and has 
provided valuable support to the management of the pilot since the start of the project. 
AIGUASOL presents a solid understanding of the scope and requirements of the project, as 
well as strong links with current project partners.  

Claror Cartagena sport centre will be substituted by Rambla del Celler sport centre. Both 
sport centres present very similar characteristics and facilities, which ensures minimum 
disruptions to the development of the Barcelona pilot project. 

9.4 Impact of the change 

AIGUASOL will make a significant effort to minimize the impacts associated with the change 
of leader of the Barcelona pilot project. Nevertheless, a small slippage in the project 
implementation timeline is forecasted. 

The change of the sport centre from Claror Cartagena to Rambla del Celler is not expected 
to significantly impact the development of the project due to the similarities between both 
facilities. In addition, no physical equipment (i.e. solar PV + battery system, sensors and 
meters) has been installed at Claror Cartagena. However, the need to adapt and update part 
of the work already performed to the new conditions at Rambla del Celler sport centre will 
lead to small delays with respect to the original planned project development timeline. 

AIGUASOL will lead task T7.4 Smart Grid Integration, self-consumption & enlarged RES 
penetration factor (Barcelona, ES). 
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10. Annex IV. Nicosia Pilot Major Deviations 

10.1 Original State  

The Nicosia demo included in the initial state the deployment of a 10 MWp PV system 
coupled with 1 MWh of electrochemical storage that was part of the expansion plans of the 
University of Cyprus. This was an investment external to the project, hence no control on the 
outcome. Also, in the initial concept of the expansion plans of UCY it included the possibility 
of introducing a 500 kW CHP plant and thermal storage without specifying sizes. 

10.2 Explanation of the issue 

The 500 kW CHP plant and thermal storage have never been approved by the hierarchy of 
the university and they have never been in the expansion plans of the university. The 
deployment of the PV and storage systems however, were approved for implementation as 
follows: 

• First phase: 5 MWp PV plant and 2.35 MWh of electrochemical storage to be 
implemented as early as possible. 

• Second phase: 5 MWp PV plant and 5.15 MWh of electrochemical storage, to be 
implemented together with the next phase of planned buildings to cover their energy 
needs as well. This was expected to materialise sometime from 2022 to 2023. 

10.3 Proposed Change 

Due to unforeseen delays in the implementation of the MW scale PV park and storage 
system of the university of Cyprus pursued by the university with its own funds thus external 
to the project, we as UCY, a partner to the inteGRIDy project, have decided to complete a 
small nanogrid (using third party funds) with all the required technologies to facilitate all the 
targeted investigations on complete systems but at a smaller scale (Figure 35 reports the 
single line diagram of the built nanogrid to facilitate all planned investigations of inteGRIDy). 
In parallel all other activities planned through the project have progressed as planned and 
they are delivering all the anticipated results that will facilitate the complete analysis of the 
university campus and reach conclusions that will complement the set-out objectives of the 
inteGRIDy project.  

The reference to thermal storage and to a CHP plant to be available for the targeted 
investigations of the university was a genuine mistake during the writing up of the proposal 
that was not spotted during grant preparation discussions but identified from day one and the 
partners were informed during the kick off of the project requesting amendment at the first 
opportunity in order to avoid any mis-expectations.  
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Figure 35. Single line diagram of the built nanogrid 

10.4 Impact of the change 

The above proposed changes to the infrastructure made available at UCY for the Nicosia 
demo does not change or have influence on the main objectives of the project through the 
pilot of Nicosia. All operational features of PV systems and storage are investigated within 
the commissioned nanogrid and results are used to extrapolate to the level of the UCY 
interconnected grid with the MW scale PV and storage systems.   

In the following are listed the objectives set out in the project to be achieved through the 
Nicosia demo. 

• Develop a centralised control energy management system capable of controlling all 
energy resources and needs of the campus and optimise its uses using the available 
tariffs of the providers at the point of common coupling.  

• Use local sources of energy like the PV to the maximum degree possible 
complimented with storage to safeguard security and quality of supply. 

•  Develop DR capabilities through effective use of energy management systems and 
through the centrally controlled connectivity to the rest of the grid, generate tradeable 
flexibilities that are useful for the interconnected grid thus returning financial benefits 
to the university.  

• Develop a management system that utilises reliable forecasting tools for both load 
and PV generation capable of assisting the day ahead energy planning of a campus 
like UCY that is acting as an Energy Community in the wider sense. These developed 
tools linked with the central management system can offer optimal use of local 
resources through the effective use of emerging technologies like storage (we use 
electrochemical, but others can also be used. Choice in the future market (currently 
Cyprus is without an operational electricity market scheduled to start operation on 1 
January 2022) is on price).  
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• Create an interoperable expandable system capable of accommodating future 
extensions and / or additions for the needs of the internal energy community but at 
the same time have the openness for connecting with external systems for achieving 
the needs of the integrated grid of the DSO. The system so developed to be smart 
grid ready and meeting all targeted objectives of the inteGRIDy cross-functional 
modular platform. 

 

 

 

Figure 36. Nicosia expandable system design. 

 
In addition to the above, UCY has strengthened the deliverables of the inteGRIDy project by 
incorporating in the developed systems, adding substantial additional value to the inteGRIDy 
cross-functional modular platform, the functionalities of a platform capable of trading 
flexibilities in the electricity market developed through third parties to the inteGRIDy project. 

 

Figure 37. Flexibility trading platform. 
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This platform is depicted in the schematic (Figure 36, Figure 37, Figure 38) and it is currently 
operational on the interconnected grid of UCY with the DSO and the objective is to give value 
to the generated flexibilities within the UCY campus in meeting system needs of the DSO. As 
can be seen in the schematic, the system is fully functional and responsive to the market 
needs. 

The outcome of this investigation will be presented in a complimentary report that will add to 
the innovative results of the inteGRIDy project in full compliance with the envisioned 
inteGRIDy cross-functional modular platform. 

 

 

Figure 38. Nicosia Use Case digram. 

It is fully adaptable to the interoperable features of the UCY platform in as far as connectivity 
to the inteGRIDy cross-functional modular platform and brings with it solutions that are far 
beyond current state of the art and introducing the next phase of development of the 
electricity market in EU.  

The system of the university is as depicted in the drawing and it is designed to be smart grid 
ready and be active using the advance features that the inteGRIDy platform is delivering. 
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11. Annex V. Lisbon Pilot Major Deviations 

11.1 Original State  

It is described in the DoA for the Lisbon pilot the study of use cases based on three of the 
four pillars of the project. These use cases would be based on specific equipment connected 
to Kisense EMS in order to provide all analytics and suggestions to manage the building 
more efficiently. 

The major equipment necessary are: 

• Smart meters 

• Ice banks 

• EV chargers 

• PV plant 

The smart meters were already installed in the building and it was already possible to 
visualize its consumption profiles. 

The ice banks were also in the building and had its own managing system. It was necessary 
to acquire an API to gather the relevant data and communicate with Kisense (completed in 
2018). 

As for the EV chargers, there were 34 standard EV chargers in the beginning of the project 
located in the basement. However, only 15 were being monitored independently and had its 
own managing system. This managing system had a board that allowed to choose in which 
period of the day the car would be charged.  

Regarding the PV plant, it was mentioned in the DoA a PV Park in the University of Lisbon 
with an installed capacity of over 2 MW. This PV plant would be used to simulate the 
balancing of supply and demand between the production and the building consumption. This 
implicit assumption derives from the current legal restriction regarding energy sharing 
between separate locations. 

11.2 Explanation of the issue 

There are 2 situations to be reported, one regarding the EV chargers and another with the 
PV plant: 

EV chargers 

During the project it was decided by the Municipality to increase the EV chargers of the 
building and it was installed 11 EV chargers with more power than the previous ones. This 
increase of power and number of plugs lead to a complete renovation of the electric board 
and the previous managing system had to be removed. 

Yet the new system can now be monitored, and it is possible not only to monitor the 15 
standard plugs but also the new faster groups of chargers. 

PV plant 

Regarding the PV production it was initially planned to use the data from a PV plant located 
nearby the building in the Lisbon University. However, not only the power of the PV plant is 
lower than the initially projected, due to some legal constrictions (from the 2 MW planned, 
around 837 kW is installed), but also the company responsible to gather the data from the PV 
plant filed for insolvency and the information needed for the pilot became unavailable. 

11.3 Proposed Change 

For the PV plant situation reported above, the proposed change is described below. 
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It was decided with the Municipality to install a small PV plant of 16 kW (maximum possible 
power given area availability constraints) in the rooftop of the building to provide real data 
from the PV production and from the sensors. The new PV plant will provide the elements to 
study a real case, instead of a conceptual case only (as it was foreseen in the beginning). 

The data collected from the new plant will also enable the elements to scale up the forecast 
to an optimal power necessary to supply the demand of the building. This last use case will 
be used to prepare the coming legislation (expected in 2020) focused on energy 
communities. 

11.4 Impact of the change 

The impact will be minimized. 

The PV production of the University plant would be used in simulation, since the legislation 
nowadays does not allow to have flow of electricity from 2 different locations (contracts). 
Furthermore, since the company responsible to install the monitoring system of the PV plant 
went bankrupt, all the real data is no longer available. 
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12. Annex VI. Thessaloniki Pilot Major Deviations 

12.1 Original State  

There have been some unfortunate situations arisen within June - August 2019 in the 
communication and coordination with the authorities of the commercial building originally 
selected for the demonstration of one of the use cases of Thessaloniki pilot. Therefore, a 
mitigation action has been undertaken by WVT (Thessaloniki pilot leader) in order to identify 
another candidate commercial building(s) that could be used for the pilot realization of the 
respectful use cases.  

More specifically, a total of 3 Use Cases are foreseen to be demonstrated in Thessaloniki 
pilot within the inteGRIDy project: 

1. TH_UC01: Demand Response in residential buildings with smart meters 

2. TH_UC02: Demand Response in residential buildings with BESS 

3. TH_UC03: Demand Response in Commercial Buildings with BESS 

 

The first two use cases will be realised in residential buildings, while the 3rd one will be 
realised in a commercial building. 

WATT+VOLT, as the pilot leader for Thessaloniki pilot, has identified around 100 residential 
buildings and one commercial building from the company’s customer portfolio in order to 
enable the demonstration of the proposed use cases foreseen within inteGRIDy project. 

In the latter case, the originally selected commercial building is PAOK Sports Arena, a 
basketball stadium in Thessaloniki, which would be used for the demonstration of 2 different 
scenarios: 

• Demand Side Management of specific loads (air-conditioning units) in 5 of the 
management offices, where active Demand Response techniques through Direct 
Load Control will be evaluated. The building facility manager will be able to manage 
which of the loads will be available to be directly controlled by the utility provider 
(WATT+VOLT company), in order to provide the requested flexibility to the DSO.  

• Integration and utilisation of a Battery Energy Storage System (BESS) combined with 
a 3-phase inverter, in order to allow optimisation of the battery charge/discharge 
scheduling aiming to maximise monetary savings for the Utility, while keeping battery 
ageing to the minimum.  

The inteGRIDy project aims to demonstrate the integration and use of a number of different 
IT tools adopted/extended within the course of the project (and more  specifically with WP4 
activities) in order to meet the requirements of the abovementioned scenarios in the 3rd use 
case (TH_UC03), such as: 

• Intelligent Building Control & Flexibility Prediction-Forecasting (responsible partner: 
CERTH) component, featuring enhanced load forecasting techniques for the 
provision of the day-ahead consumption curve. Furthermore, some complementary 
DSM strategies have been implemented within this component, such as management 
of various Distributed Resources and explicit/implicit DR techniques, adjusted and 
improved in order to demonstrate their effectiveness in the Direct Load Control (DLC) 
scenarios in tertiary sector buildings. Finally, concerning the BESS implementation, 
the tool has been adopted to calculate and apply the optimised day-ahead schedule 
of the battery system. 

• Visual Analytics Tool for Flexibility Analysis, Aggregation and Forecasting 
(responsible partner: CERTH) component, implementing a web application for the 



 

H2020 Grant Agreement Number: 731268 

Document ID: WP5 / D 5.2  

 

Dissemination Level: Public Page 304 

aggregator offering a monitoring dashboard for analysing the real-time and historical 
operation of the solution. 

• Facility Management Web-based Interface (responsible partner : CERTH) 
component, extended in order to provide a powerful web-based console able to assist 
Facility Managers’ every day monitoring and control of the related building’s assets, 
based on the enhanced real-time and historical information provided through the 
established multi-sensorial network and infrastructures.  

12.2 Explanation of the issue 

There have been rapid financial and managerial developments in PAOK BC basketball club, 
who is the main responsible for the management of the selected inteGRIDy commercial 
building PAOK Sports Arena, during summer 2019. This has consequently led to the 
resignation of PAOK BC president Mr. Branislav Prelević2 on the 1st of July 2019 and the 
launch of an uncertain and unstable managerial situation till today (end of August 2019).  

Coupled by a very unfortunate financial situation of the basketball club and an overall 
managerial dead-end, all discussions and interactions between the commercial building’s 
authorities and WVT partners (responsible for the deployment and realization of the 
inteGRIDy use case) have seized as of mid-June 2019.  

Given the unfortunate current managerial situation, which further doesn’t seem promising to 
change in the near future, it seems very difficult for the foreseen use cases to be able to be 
implemented on the selected commercial building as expected in the very near future, 
therefore jeopardizing the pilot deployment and demonstration time-plan.  

12.3 Proposed Change 

In order to overcome the foreseen risk in the realisation of the abovementioned commercial 
building pilot use case within the expected time-plan, a mitigation action has been 
undertaken by WVT and CERTH partners, in order to try to identify and select another 
commercial building(s) that could be used alternatively for the deployment and realisation of 
the respective use cases. 

In this manner, the following alternative buildings have been identified and further technical 
surveys have been conducted with the respective building facility managers, in order to 
validate that such alternative options are possible: 

• The building of Technopolis ICT Business Incubator in Thessaloniki 
(https://www.technopolis.gr/en/pages/incubator), hosting 14 wide recognized ICT 
Businesses, is the selected candidate for the realisation of the proposed active DSM 
and direct load control scenario. The building offers a number of offices where the 
respectful scenarios can be deployed and realised. The offices in the new building 
present very similar characteristics and facilities with the ones selected from PAOK 
Sport Arena, which can ensure minimum disruptions to the development of the pilot 
use case in the new building. 

                                                

2   https://www.tanea.gr/2019/07/01/sports/o-prelevits-esteile-epistoli-paraitisis-ston-a-s-paok (in 
Greek) 

https://www.technopolis.gr/en/pages/incubator
https://www.tanea.gr/2019/07/01/sports/o-prelevits-esteile-epistoli-paraitisis-ston-a-s-paok
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Figure 39. Technopolis ICT Business Incubator Building, selected for DR use case 

 

• The ALSE Commercial building complex in Northern Greece (https://www.lithium-
systems.com) is the selected candidate for the deployment and realisation of the 
commercial BESS scenario. This building can very easily host the 3-phase BESS 
installation and will allow ease of access for a smooth deployment and monitoring of 
the operation of the BESS system on site, since access to the premises is secured by 
SUNLIGHT partner. Furthermore, the proposed BESS scenario can support all 
related scenarios in terms of load monitoring and forecasting, BESS optimal 
scheduling operation etc., therefore this can ensure minimum disruptions to the 
development of the pilot scenario in the new building.  
 

 

Figure 40. ALSE Commercial Building complex, selected for BESS use case 

It should be noted that there will be no change required in terms of PMs or equipment cost, 
since all available equipment originally purchased for the needs of PAOK Sports Arena will 
be used in the new buildings, while any additional costs that may arise will be covered by 
WVT partner’s own budget. 

12.4 Impact of the change 

Concerning the expected impact of the change, WVT and CERTH partners will undertake all 
required efforts to minimize the impacts associated with the commercial building change and 
to also keep up with the project implementation timeline of the pilot deployment and 
realisation. 

The change of the building sites is not expected to significantly impact the development of 
Thessaloniki pilot’s 3rd use case TH_UC03 on commercial buildings (the 2 of the 3 use 

https://www.lithium-systems.com/
https://www.lithium-systems.com/
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cases concern residential buildings therefore are not affected by the change) due to the 
similarities between the new facilities selected.  

The installation of the required physical equipment (i.e. WATT+VOLT Smart Watt 
environmental sensors, Smart gateway, energy meters etc.) already deployed at PAOK 
Sports Arena can be very easily relocated (since most of the equipment needed is wireless 
with easy and quick setup and deployment).  

In terms of integration, a notable change is the use of the Infra-Red Controllers; since the 
newly selected building addressing the DR pillar, instead of individual A/C units, has a 
centrally controlled HVAC system, there would an immediate communication of the Single-
Board Computer with the HVAC controller already in place. The communication between 
them will be made via ModBus protocol. 

As for the rest of the required equipment (Battery Energy Storage system comprising of 
Battery Cells, Inverter and communication infrastructure) were planned to be deployed within 
September 2019, therefore no delay is foreseen in the timeline of this installation. 
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