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PT_2UC1.1: Connect to sensors and acquire data 
through designated communication network and 
protocols  

High  Fully demonstrated in 
1st round 

PT_2UC1.2: Data cleansing to ensure consistency 
and human machine interface  

Medium  Fully demonstrated in 
1st round 

PT_1UC2: Platform as a service for dependent 
tools integration  

  

PT_2UC2.1: Facilitate data exchange between 
dependent tools  

High   Fully demonstrated in 
1st round 

PT_2UC2.2: Facilitate access to controllable 
assets for dependent tools  

Medium  Updated Dec 2024 

PT_1UC3: Data storage and cloud server    

PT_2UC3.1: Route the microgrid data and data 
from dependent tools to cloud database  

Medium  Updated Dec 24 

PT_2UC3.2: Facilitate archived data access for 
dependent tools using API  

High  Fully demonstrated in 
1st round 

ecoMonitor 
MN_1UC1: Ambient air quality surveillance    

MN_2UC1.1: Acquisition and transmission of air 
quality parameters data  

Low  Updated Dec 24 

MN_2UC1.2: Data processing and evaluation  Low  Y Dec 24 

ecoCommunity 

CM_1UC3: Outreach forum     

CM_2UC3.1: Feedback and suggestions from 
users about the tools  

Medium  Y Dec 24 

CM_2UC3.2: Reporting of problem  High  Y Dec 24 

CM_2UC3.3: Forum to share experiences  High  Y Dec 24 

CM_1UC4: Guidance and Training      

CM_2UC4.1: Training material (troubleshooting)  Medium  Y Dec 24 

CM_2UC4.2: Easy-to-use multimedia material and 
step-by-step guides (walkthroughs)  

High  Y Dec 24 

CM_1UC5: Consumption Monitoring      

CM_2UC5.1: Monitoring of heating system at load 
centers  
  

High  Y Dec 24 

Table 1 Use cases status and timeline for Bornholm demo site 
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2.2 Kythnos  

2.2.1 Kythnos Power System 

A checklist of the successfully achieved Use Cases (UCs) demonstrated in Kythnos Power 
System is presented below. 

Use Cases Inventory - Pilot Site Demonstration: 
Kythnos Power System 

UC 
priority  

Status   Duration  

ecoEMS  

EMS_1UC1: Real time monitoring and system data 
visualization  

      

EMS_2UC1.1: Real time system monitoring and 
data acquisition and visualization  

Medium  Fully demonstrated in 
1st round 

EMS_2UC1.2: Module manager: 
intercommunications and data exchange  

High  Fully demonstrated in 
1st round 

EMS_1UC2: Forecasts, Unit Commitment, 
Economic Dispatch, Multi-energy optimization  

    

EMS_ 2UC2.1: Mid-term and short-term RES and 
load forecasting  

Low  Updated Dec 24 

EMS_ 2UC2.3: Unit Commitment and Economic 
Dispatch algorithms  

High  Updated Dec 24 

ecoPlanning 

PN_1UC1: 7-Year Energy Planning      

PN_2UC1.1: Data collection and storage  Medium  Fully demonstrated in 
1st round 

PN_2UC1.2: Electrical models & demand peak 
models design, RES & Load estimation  

High  Fully demonstrated in 
1st round 

PN_2UC1.3: Optimization algorithm for mid to long 
term horizon (1 to 7 years), for hourly Unit 
Commitment, maximizing RES penetration and 
securing normal operation  

High  Updated Dec 24 

PN_1UC2: RES Hosting Capacity      

PN_2UC2.1: Electrical models & demand peak 
models design, RES & Load estimation, RES units 
dimensions and thresholds  

High  Fully demonstrated in 
1st round 

PN_2UC2.2: Scenario simulation through 
optimization for 1 year per scenario run, for hourly 
Unit Commitment  

High  Updated Dec 24 

PN_1UC3: Interconnections      

PN_2UC3.1: Electrical models, demand peak 
models & interconnections design, RES & Load 
estimation   

High  Y Dec 24 
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DR_2UC1.1: Real time monitoring of energy 
consumption  

Medium Updated Dec 24 

ecoPlatform 

PT_1UC2: Platform as a service for dependent 
tools integration 

      

PT_2UC2.1: Facilitate data exchange between 
dependent tools 

High Fully demonstrated in  
1st round 

PT_1UC3: Data storage and cloud server       

PT_2UC3.1: Route the microgrid data and data 
from dependent tools to cloud database 

Medium Fully demonstrated in  
1st round 

PT_2UC3.2: Facilitate archived data access for 
dependent tools using API 

Low Updated Dec 24 

ecoCommunity 

CM_1UC1: Dynamic pricing of electricity   

CM_2UC1.1: Displaying the dynamic pricing 
based on shape of energy profile 

High Fully demonstrated in  
1st round 

CM_2UC1.3: Data security and privacy Medium Fully demonstrated in  
1st round 

CM_1UC2: Scheduling and Coordination   

CM_2UC2.1: Facilitating (display) of the 
scheduling and shifting of non-critical and flexible 
loads 

High Fully demonstrated in  
1st round 

CM_1UC3: Outreach forum   

CM_2UC3.1: Feedback and suggestions from 
users about the tools 

Medium Y Dec 24 

CM_2UC3.2: Reporting of problem High Y Dec 24 

CM_2UC3.3: Forum to share experiences High Y Dec 24 

CM_1UC4: Guidance and Training   

CM_2UC4.1: Training material (troubleshooting) 
 

Medium Y Dec 24 

CM_2UC4.2: Easy-to-use multimedia material 
and step-by-step guides (walkthroughs) 

High Updated Dec 24 

CM_1UC5:  Display of Energy Consumption       

CM_2UC5.1: Monitoring of electricity 
consumption of energy consumers 

High Fully demonstrated in  
1st round 

ecoResilience 

RS_1UC3: WT Local Manufacturing and Testing        

 RS _2UC3.2: Testing of Small Wind Turbines 
using Standards 

 High 
 

Updated Nov-Dec 24 

Table 3 Use cases status and timeline for Gaidouromandra demo site 
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2.3 Ghoramara 
A checklist of the successfully achieved Use Cases (UCs) demonstrated in Ghoramara microgrid 
is presented below. 
 
Use Cases Inventory - Pilot Site 
Demonstration: Gaidroumandra Microgrid  

UC 
priority  

Status   Timeline  

ecoMicrogrid  

MG_1UC1: Microgrid monitoring        

MG_2UC1.1: Real time microgrid monitoring 
and data acquisition  

High  Fully demonstrated in 1st 
round 

MG_2UC1.3: Data concentration, storage, 
and management  

Medium  In progress by the Indian 
partners 

ecoDR 

DR_1UC1: Increased energy monitoring at 
demand side  

    

DR_2UC1.1: Real time monitoring of energy 
consumption   

Medium  Fully demonstrated in 1st 
round 

DR_1UC2: Integration Interfaces for Load 
Management  

    

DR_2UC2.1: Scheduling of loads  High  Fully demonstrated in 1st 
round 

DR_2UC2.2: Programmable Load shedding 
controller  

High  Fully demonstrated in 1st 
round 

ecoMonitor 
MN_1UC1: Ambient air quality surveillance      

MN_2UC1.1: Acquisition and transmission of 
air quality parameters data  

Medium  Fully demonstrated in 1st 
round 

ecoPlatform 

PT_1UC2: Platform as a service for 
dependent tools integration  

    

PT_2UC2.1: Facilitate data exchange 
between dependent tools  

High  Fully demonstrated in 1st 
round 

PT_1UC3: Data storage and cloud server      

PT_2UC3.1: Route the microgrid data and 
data from dependent tools to cloud database  

Medium  Fully demonstrated in 1st 
round 

PT_2UC3.2: Facilitate archived data access 
for dependent tools using API  

Low  Fully demonstrated in 1st 
round 

ecoCommunity 

CM_1UC1: Dynamic pricing of electricity     

CM_2UC1.1: Displaying the dynamic pricing 
based on shape of energy profile  

High  In progress by the Indian 
partners 
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RS_2UC2.3: Laboratory and field testing of 
the mechanism  

High  Fully demonstrated in 1st 
round 

RS_2UC2.4: Resilient foundation for wind 
turbine tower structure  

Low  Fully demonstrated in 1st 
round 

RS_1UC3: Design, Development and 
Installation of small wind turbine from locally 
available materials  

    

RS_2UC3.1: Small Wind Turbine 
Manufacturing and installation  

High  Y Dec 2024 

RS _2UC3.2 Testing of Small Wind Turbines 
using Standards  

Low  Partially completed. In 
progress by the Indian 

partners 
ecoConverter 

C_1UC1: Development and control of power 
electronic converters  

    

C_2UC1.1: Development and control of power 
electronic converters   

High  Fully demonstrated in 1st 
round 

C_2UC1.2: Testing and on-filed 
demonstration of the power electronic 
converters satisfying various standards  

High  Partially completed. In 
progress by the Indian 

partners  
ecoVehicle 

VH_1UC2: Selection and customization of 
rickshaw  

    

VH_2UC2.2: Customization of the vehicle to 
the demo site requirements  

High  Fully demonstrated in 1st 
round 

VH_1UC3: Onboard energy management for 
e-Boat  

    

VH_2UC3.1: PV Integration with e-Boat  High  Fully demonstrated in 1st 
round 

Table 4 Use cases status and timeline for Ghoramara island demo site 

 
2.4 Keonjhar 
A checklist of the successfully achieved Use Cases (UCs) demonstrated in Keonjhar microgrid is 
presented below. 
Use Cases Inventory - Pilot Site Demonstration: 
Gaidroumandra Microgrid  

UC 
priority  

Status   Timeline  

ecoMicrogrid  

MG_1UC1: Microgrid monitoring        

MG_2UC1.1: Real time microgrid monitoring and 
data acquisition  

High  Fully demonstrated in 
1st round 

MG_2UC1.2: RES production estimation Low Y Dec 24 
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DR_2UC1.1: Real time monitoring of energy 
consumption   

Medium  In progress by the 
Indian partners 

DR_1UC2: Integration Interfaces for Load 
Management  

    

DR_2UC2.1: Scheduling of loads  High  In progress by the 
Indian partners 

DR_2UC2.2: Programmable Load shedding 
controller  

High  In progress by the 
Indian partners 

ecoPlatform 

PT_1UC2: Platform as a service for dependent tools 
integration  

    

PT_2UC2.1: Facilitate data exchange between 
dependent tools  

High  Fully demonstrated in 
1st round 

PT_1UC3: Data storage and cloud server        
PT_2UC3.1: Route the microgrid data and data from 
dependent tools to cloud database  

Medium  Fully demonstrated in 
1st round 

PT_2UC3.2: Facilitate archived data access for 
dependent tools using API  

Low  Fully demonstrated in 
1st round 

ecoCommunity 

CM_1UC1: Dynamic pricing of electricity      

CM_2UC1.2: Billing and payments  Medium  Updated Dec 24 

CM_1UC2: Scheduling and Coordination      

CM_2UC2.1: Facilitating(display) of the scheduling 
and shifting of non-critical and flexible loads  

Medium  Updated Dec 24 

CM_1UC3: Outreach forum      

CM_2UC3.1: Feedback and suggestions from users 
about the tools  

Medium  Y Dec 24 

CM_2UC3.2: Reporting of problem  High  Updated Dec 24 

CM_2UC3.3: Forum to share experiences  Medium  Updated Dec 24 

CM_1UC4: Guidance and Training      

CM_2UC4.1: Training material (troubleshooting)  Medium  Y Dec 24 

CM_2UC4.2: Easy-to-use multimedia material and 
step-by-step guides (walkthroughs)  

High  Updated Dec 24 

ecoVehicle 

VH_1UC2: Selection and customization of rickshaw      

VH_2UC2.2: Customization of the vehicle to the 
demo site requirements  

High  Fully demonstrated in 
1st round 

Table 5 Use cases status and timeline for Keonjhar demo site 
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3 Demonstration round 2 activities at demo sites 

3.1 Bornholm Island 
 
In the 1st demonstration round for Bornholm site, several use cases have been fully tested 
(EMS_2UC1.1, EMS_2UC1.2, EMS_ 2UC2.1, EMS_ 2UC2.3, PT_2UC1.1, PT_2UC1.2, 
PT_2UC2.1, PT_2UC3.2).  
 
Some use cases were further tested in round 2 (EMS_ 2UC2.2, DR_2UC1.1, PT_2UC2.2, 
PT_2UC3.1, MN_2UC1.1), and some use cases were tested in round 2 for the 1st time 
(MN_2UC1.2, CM_2UC3.1, CM_2UC3.2, CM_2UC3.3, CM_2UC4.1, CM_2UC4.2, CM_2UC5.1). 
 

3.1.1 ecoEMS 

 
EMS_2UC1.1: Real time system monitoring and data acquisition and visualization 

This use case was fully demonstrated in D7.4 
 
EMS_ 2UC1.2: Module manager: intercommunications and data exchange 

This use case was fully demonstrated in D7.4 
 
EMS_ 2UC2.1: Mid-term and short-term RES and load forecasting. Training of the 
Forecasting model 

This use case was fully demonstrated in D7.4 
 
EMS_ 2UC2.2: Unit Commitment and Economic Dispatch algorithms 

 
The final use case of the ecoEMS focuses on automating and optimizing energy dispatch 
decisions. The key objectives include: (a) daily simulation preparation using forecasts, community 
engagement, and data from Neogrid devices, (b) running pre-Day Ahead Scheduling, issuing 
orders, and visualizing results, and (c) executing Day Ahead Scheduling on an hourly basis with 
a 24-hour horizon to optimize dispatch and enhance flexibility. ecoEMS operates autonomously, 
fetching data from ecoPlatform at specified intervals and running simulations to generate and 
publish dispatch orders for various resources (imports/exports, CHP, renewable energy sources, 
and Neogrid temperature controls). In case of delays, ecoEMS defaults to the most recent 
available data. The system continuously updates forecasts, flexible demand slots, and Neogrid 
data, adjusting the energy dispatch to maximize efficiency and community engagement. 
  
Since demonstration round 1, in this demonstration round the fixed temperature adjustment of 5 
degrees Celsius that was provided to all Neogrid devices has been optimized. In Figure 1 we can 
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see the temperature adjustments that are tailored to each device, according to each water return 
temperature. 

 
Figure 1 ecoEMS displaying the suggested temperature adjustment to a Neogrid device 

Temperature adjustments are made available in ecoPlatform for further processing. From 
ecoPlatform values are directly snatched by the demonstration site manager using the Neogrid 
platform. In the platform the corresponding data streams are associated with the correct location. 
 

 
Figure 2 Neogrid Platform is subscribed to data streams from ecoPlatform using MQTT 

 
 
EMS_ 2UC2.3: Multi-energy vector management of operation 

This use case was fully demonstrated in D7.4 
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3.1.2 ecoDR 

 
DR_2UC1.1: Real time monitoring of energy consumption  

 
As explained in the first-round reporting, the real-time data transfer from the router to the 
ecoPlatform was not fully functional. This issue has been resolved by implementing an additional 
script that collects data from the router interface and sends them to the ecoPlatform. The 16 
different measurements are now mapped to their corresponding data streams under the ecoDR 
dataset.  
 

 
Figure 3 Overview of the 16 measurements mapped to the ecoDR dataset. 

To provide an illustration of some of the 16 different measurements, examples are shown in Figure 
4 and Figure 5 below. 
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Figure 4 Example of current measurements in the ecoDR dataset. 

 
 

 
Figure 5 Example of reactive power measurements in the ecoDR 
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Figure 8 OPC router-Value from Data platform-VarmeOesterlarsSetpunkter = 75% capacity 

Afterwards, setpoints were adjusted to test various setpoints. In the figures below a couple of 
screenshots from the SCADA system illustrate the difference between an active and inactive 
boiler. Image on the left shows a given setpoint of zero. This means that the electrical boilers is 
off. Image on the right shows a setpoint given of 0.6 MWh which is 25% of the total capacity. 
 

  
Figure 9 SCADA system at Østerlars heat plant 

The final test concerned changing the setpoint of the boiler by receiving a new setpoint from 
ecoEMS. In the forecasted prognosis for the setpoints it was found that the next setpoint was set 
to zero. To illustrate the functionality the setpoint was manually changed to 0,6 MWh with the 
anticipation that the electrical boiler would be turned off once the next job was completed.   
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Figure 10 Screenshot from logfile (Tid = time). Screenshots contain timestamps and value (Værdi) 

In the picture above the setpoint was set to 0.6 MWh at 14:55. The job inside the company data 
platform was started at 15:00 and completed at 15:06. It can be seen that the setpoint of the 
boilers was set to 0 at 15:06 as expected. 
 
This finalizes the implementation of the controllable assets from ecoEMS and all the way to the 
boiler. 
 
PT_2UC3.1: Route the microgrid data and data from dependent tools to cloud database 

 
This use case was demonstrated in D7.4. Additionally, Figure 11 and Figure 12 illustrate all 
datasets created in the ecoPlatform interface by the ecoTools including ecoEMS, ecoCommunity, 
ecoDR, ecoMonitor and relevant services including edge device measurements and hourly and 
daily forecasts. 
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Figure 11 Datasets created in ecoPlatform by each provider/tool (page-1) 
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been resolved in the current round. The ecoMonitor now successfully measures and 
transmits eight distinct variables via the router. Table 6 provides a complete list of the data 
readings supported by ecoMonitor.  
 

 
Table 6 Complete list of ecoMonitor readings 

 
The router has been successfully connected to the ecoMonitor, and the configurations showed in 
Figure 13 and Figure 14 have been completed to facilitate the transfer of ecoMonitor data readings 
to the Teltonika (router) interface. 
 

 
Figure 13 Configuration of router that communicates with ecoMonitor - 1 
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with the help of manual data acquisition. Details of the datastream, along with an example of 
temperature measurements, are illustrated in Figure 16 and Figure 17. 
 

 
Figure 16 Overview of the 8 measurements mapped to the ecoMonitor dataset. 

 

 
Figure 17 Example of temperature measurements in the ecoMonitor dataset. 
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CM_2UC5.1: Monitoring of heating system at load centers 

 
Implementation and integration between each individual district heating unit and the entire 
ecosystem of ecoTools including ecoCommunity has been established. The variables for 
monitoring and a functioning tool were early on carried out. In the figure below, the five data 
streams are return temperature, supply temperature, consumption, volume and flowrate.  
 

 
Figure 23 Selected data streams for a selected user as shown in ecoPlatform. 

In the ecoCommunity, the consumption has been made available for the user. Every user can 
follow consumption on a daily or monthly basis. 
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Figure 24 ecoCommunity: Consumption is displayed on a daily basis (left) and monthly basis (right) 

Project participants can choose to participate in operations of the project. For each hour of the 
following day a schedule is presented to the user on ecoPlatform. Users can choose to accept or 
reject to select the hours where they are willing to allow the ecosystems of ecoTools to operate. 
 

 
Figure 25 Menu presented to user to accept/reject timeslots to participate in project operations 

The functionality and data integrations are documented under ecoEMS and ecoPlatform. 
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3.2.1.2 ecoPlanning 

 
PN_2UC1.1: Data collection and storage 

This use case was fully demonstrated in D7.4 
 
 
PN_2UC1.2: Electrical models & demand peak models design, RES & Load estimation 

This use case was fully demonstrated in D7.4 
 
PN_2UC1.3: Optimization algorithm for mid to long term horizon (1 to 7 years), for hourly 
Unit Commitment, maximizing RES penetration and securing normal operation 

 
After the evaluation of demonstration round A (1st demonstration round), the logos of RE-
EMPOWERED project have been added to the output results of the ecoPlanning simulations. 

 
Figure 29 ecoPlanning output displaying the energy mix over the selected horizon simulated 
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PN_2UC2.1: Electrical models & demand peak models design, RES & Load estimation, 
RES units dimensions and thresholds 

This use case was fully demonstrated in D7.4 
 
 
PN_2UC2.2: Scenario simulation through optimization for 1 year per scenario run, for 
hourly Unit Commitment 

 
After the evaluation of demonstration round A, the logos of RE-EMPOWERED project have been 
added to the output results of the ecoPlanning simulations. 

 
Figure 30 ecoPlanning: HC displaying system and RES costs over the simulated scenarios 

PN_2UC3.1: Electrical models, demand peak models & interconnections design, RES & 
Load estimation 

 
The Operator is tasked with exploring the feasibility of interconnecting Non-Interconnected Island 
Systems (NIS) with each other or with the mainland grid, as part of the European goal for secure 
electricity supply and the trend towards interconnecting autonomous systems. This includes 
assessing the benefits and drawbacks of such projects. 
The study focuses on both the technical and economic aspects of interconnections. The Operator 
must evaluate the integration of Island Systems, comparing the operational benefits of an 
interconnected system versus independent islands. The process starts by identifying the topology 
of the Island Systems and pinpointing the subsystems involved. 
The interconnected systems fall into three categories: 

1. Non-Interconnected Islands 
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2. Grids belonging to the mainland 
3. Interconnected islands now part of the mainland grid. 

Once the topology is analyzed, the study proceeds with those systems containing at least one 
Non-Interconnected Island. The integration of these systems typically reduces or eliminates local 
power generation, as energy is supplied via imports from the mainland. The Operator must also 
provide reports on both the energy outcomes and the economic impact of the proposed 
interconnections. 
  
User firstly models the Peak/Demand and Electric System Model, as in the other UCs, and then 
decides on the combination of the interconnecting elements (NIS, mainland) and other technical 
characteristics such as length, resistance, year of implementation, etc.  
Afterwards, the user may actually run the scenario of the interconnection implementation. 
 

 
Figure 31 ecoPlanning interconnection study inputs 

 
 
PN_2UC3.2: Hourly Unit Commitment, through optimization algorithm for mid to long 
term horizon 

 
Since the successful completion of PN_2UC3.1, this UC is satisfied with the output of the 
optimization of the  Unit Commitment. For this type of study, no actual report is generated, yet it 
can be designed by the user who can use the input information of the exported CSV files.  
Using these output files, a simple summary could be the following: 
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Figure 32 ecoPlanning - DR displaying aggregated results over the simulated scenario 

3.2.1.3 ecoMonitor 

 
MN_2UC1.1: Acquisition and transmission of air quality parameters data 

 
The first round of demonstrations focused on validating the monitoring capabilities of the 
ecoMonitor platform. During this round, an issue was identified regarding the integration of the 
ecoMonitor tool with the ecoPlatform. This integration issue prevented the successful 
transmission and analysis of air quality data, and unfortunately, it could not be resolved within the 
first round. 
In the second round, efforts were dedicated to further investigating and troubleshooting the 
integration issue. A series of steps were taken to mitigate the communication challenges, allowing 
for data transmission and analysis. Despite these efforts, full resolution of the integration issues 
was not achieved within this phase, due to issues with the firmware provided by the Indian tool 
developer. 
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Figure 35 Comparison between the PV production forecast generated by the ecoMicrogrid system and the actual PV 
production data measured at the Gaidouromantra microgrid. 

 
MG_2UC1.3: Data concentration, storage, and management 

This use case was fully demonstrated in D7.4. 
MG_2UC2.1: Effective communication with controllable assets 

This use case was fully demonstrated in D7.4. 
MG_2UC2.3: Multi-energy vector microgrid management of operation 

 
This use case aims to demonstrate the multi-energy vector optimization capabilities of the 
ecoMicrogrid system, evaluating its operation within the microgrid to ensure optimal energy 
management across various energy vectors such as electricity and cooling, enhancing energy 
distribution and resource utilization across various forms. Additionally, the ecoMicrogrid system 
optimizes the coordination between energy generation, storage, and consumption to maintain 
energy availability while minimizing operational costs. This is achieved through advanced 
forecasting and control strategies based on model predictive control. 
  
Integration and validation efforts confirmed the ecoMicrogrid system's compatibility with both 
renewable (e.g., solar, wind) and non-renewable energy sources (e.g., diesel generators), 
showcasing its capability to manage real-time operations while supporting grid stability. 
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In the next phase, the ecoDR system was integrated with the ecoMicrogrid platform, using an 
updated communication frequency of one minute to ensure stability. Figure 38 provides a 
screenshot from the variable diagnosis debug screen of ecoMicrogrid, highlighting the Modbus 
registers utilized during this integration. 

 
Figure 38 ecoDR data collected within the Variable Diagnosis debug screen of ecoMicrogrid 

 

3.2.2.3 ecoPlatform 

 
PT_2UC2.1: Facilitate data exchange between dependent tools 

This use case was fully demonstrated in D7.4. 
 
PT_2UC3.1: Route the microgrid data and data from dependent tools to cloud database 

This use case was fully demonstrated in D7.4. 

 
PT_2UC3.2: Facilitate archived data access for dependent tools using API 

The ecoPlatform in the microgrid enabled dependent tools to retrieve archived data efficiently 
through an API. This functionality allowed various tools, such as energy management systems 
and forecasting algorithms, to access historical microgrid data, including energy consumption, 
generation, and storage metrics. The API-based data retrieval was critical in ensuring that these 
tools had real-time access to the historical data they needed without manual intervention, thereby 
improving the accuracy and responsiveness of the energy management processes. 
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The consumers report any problem they face in the interaction with the ecoCommunity tool or any 
issues faced in the microgrid system. 

       
Figure 40 Problem reporting module demonstration (a) administrator level summary of problems (b-c) detailed status 

and administrative comments for the reported problems. 

 
CM_2UC3.3: Forum to share experiences 

 
The forum module is used to share user experiences or discussions on energy topics which have 
a common interest. Screenshots of the forum module with posts added as part of the 
demonstration are shown below. 
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Figure 41 Screenshots of the forum modules (a) main page (b) post details 

 
CM_2UC4.1: Training material (troubleshooting) 

 
In June 2024, an informative brochure was created by DAFNI. This brochure contained 
information and step-by-step guides for the download and the use of ecoCommunity. This 
brochure was shared by e-mail and in person to the residents of Gaidouromantra. 
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Figure 42 Informative brochure for the use of ecoCommunity in Gaidouromandra-1 

 

 
Figure 43 Informative brochure for the use of ecoCommunity in Gaidouromandra-2 
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Figure 44 Informative brochure for the use of ecoCommunity in Gaidouromandra-3 

 
CM_2UC4.2: Easy-to-use multimedia material and step-by-step guides (walkthroughs) 

 
The help module provides access to training materials like manuals and troubleshooting manuals. 
These are arranged and categorized based on the type and ecoTool. The screenshots of the help 
documents uploaded for ecoCommunity toll as part of the demonstration are given below. 
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Figure 47 Locally manufactured small wind turbine power curve 

 

 
Figure 48 Wind energy conversion system efficiency 
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Figure 49 Annual energy production of the locally manufactured small wind turbine 

 
3.3 Ghoramara 
 
In the 1st demonstration round for Ghoramara site, several use cases have been fully tested 
(MG_2UC1.1, DR_2UC1.1, DR_2UC2.1, DR_2UC2.2, MN_2UC1.1, PT_2UC2.1, PT_2UC3.1, 
PT_2UC3.2, RS_2UC1.1, RS_2UC1.2, RS_2UC1.3, RS_2UC1.4, RS_2UC2.1, RS_2UC2.2, 
RS_2UC2.3, RS_2UC2.4, C_2UC1.1, VH_2UC2.2, VH_2UC3.1).  
 
Some use cases were tested in round 2 for the 1st time (CM_2UC3.2, CM_2UC3.3, CM_2UC4.2, 
RS_2UC3.1) while some use cases were partially implemented and are in progress by the Indian 
partners (MG_2UC1.3, CM_2UC1.1, CM_2UC1.2, CM_2UC2.1, CM_2UC2.2, CM_2UC3.1, 
CM_2UC4.1, CM_2UC5.1, RS _2UC3.2, C_2UC1.2). 
 

3.3.1 ecoMicrogrid 

The ecoMicrogrid instance at the Ghoramara pilot site has been deployed to interface with a 10kW 
microgrid system based on the ecoConverter. The tool communicates with external meters to 
collect data from various energy sources, including solar, wind, and energy storage, as well as 
from the loads. 
During the initial demonstration phase, conducted alongside the tool deployment, the feasibility 
of data collection from the energy meters interfacing with the ecoConverter was successfully 
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3.3.4 ecoPlatform 

 
PT_2UC2.1: Facilitate data exchange between dependent tools 

The use case PT_2UC2.1 was fully demonstrated in D7.4 

 
PT_2UC3.1: Route the microgrid data and data from dependent tools to cloud database 

The use case PT_2UC3.1 was fully demonstrated in D7.4 

 
PT_2UC3.2: Facilitate archived data access for dependent tools using API 

The use case PT_2UC3.2 was fully demonstrated in D7.4 
 

3.3.5 ecoCommunity 

 
The demonstration of the ecoCommunity tool in the Ghoramara demo site was conducted on 
December 2024. The basic login interface where all three languages are available English, Hindi 
and Bengali is depicted in the following figure. In that interface the user can select among these 
three languages for further navigation in the app. 

   
Figure 50 Login interface for ecoCommunity in Ghoramara 

 
For different purposes Administrator, Manager and Consumer interfaces have been created that 
depend on the credentials used to enter the app as shown below: 
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Figure 51 Different app interfaces based on the role of the user 

 
The various use cases demonstrated are described below: 
 
CM_2UC1.1: Displaying the dynamic pricing based on shape of energy profile 

Due to technical difficulties of ecoConverter, which posed challenges to ecoMicrogrid that 
transfers the measurement to ecoCommunity, as well as poor internet connection, this UC has 
not been completed. This use case is in progress by the Indian partners. 
 
CM_2UC1.2: Billing and payments 

This use case did not have practical value for Ghoramara. 
 
CM_2UC2.1: Facilitating(display) of the scheduling and shifting of non-critical and 
flexible loads 

Due to technical difficulties of ecoConverter, which posed challenges to ecoMicrogrid that 
transfers the measurement to ecoCommunity, as well as poor internet connection, this UC has 
not been completed. This use case is in progress by the Indian partners. 
 
CM_2UC2.2: Coordination of communal/shared loads 

Due to technical difficulties of ecoConverter, which posed challenges to ecoMicrogrid that 
transfers the measurement to ecoCommunity, as well as poor internet connection, this UC has 
not been completed. This use case is in progress by the Indian partners. 
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CM_2UC3.1: Feedback and suggestions from users about the tools 
The users provided generally positive feedback on the ecoCommunity app. 
 
CM_2UC3.2: Reporting of problem 

 
The consumers report any problem they face in the interaction with the ecoCommunity tool or any 
issues faced in the microgrid system. 
 

 
Figure 52 Problem reporting module demonstration (a) administrator level summary of problems (b) detailed status 

and administrative comments for the reported problems 

 
CM_2UC3.3: Forum to share experiences 

 
The forum module is used to share user experiences or discussions on energy topics which has 
a common interest. Screenshots of the forum module with posts added as part of the 
demonstration are shown below. 
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Figure 53 Screenshots of the forum modules (a) main page (b) post details 

 
CM_2UC4.1: Training material (troubleshooting) 

This use case is in progress by the Indian partners. 
 
CM_2UC4.2: Easy-to-use multimedia material and step-by-step guides (walkthroughs) 

The help module provides access to training materials like manuals and troubleshooting manuals. 
These are arranged and categorized based on the type and ecoTool. The screenshots of the help 
documents uploaded for ecoCommunity tool as part of the demonstration are given below. 
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Figure 54 Help module demonstration (a) list of help items categorised (b) details of help item 

 
CM_2UC5.1: Monitoring of electricity consumption of energy consumers   

Due to technical difficulties of ecoConverter, which posed challenges to ecoMicrogrid that 
transfers the measurement to ecoCommunity, as well as poor internet connection, this UC has 
not been completed. This use case is in progress by the Indian partners. 

3.3.6 ecoResilience 

 
RS_2UC1.1: Optimal selection of parameters 

This use case was fully demonstrated in D7.4 
 
RS_2UC1.2: Computational fluid dynamics and structural analysis of support structures 

This use case was fully demonstrated in D7.4 
 
RS_2UC1.3: Experimental validation of the designed structure through wind tunnel 
testing 

This use case was fully demonstrated in D7.4 
 
RS_2UC1.4: Design of resilient foundation for solar photovoltaic system 

This use case was fully demonstrated in D7.4 
 
RS_2UC2.1: Preliminary design of a tower truss structure and its optimization 

This use case was fully demonstrated in D7.4 
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3.4 Keonjhar 
 
In the 1st demonstration round for Keonjhar site, several use cases have been fully tested 
(MG_2UC1.1, MG_2UC1.3, PN_2UC1.1, PN_2UC1.2, PN_2UC2.1, PN_2UC4.1, PN_2UC4.2, 
PT_2UC2.1, PT_2UC3.1, PT_2UC3.2).  
 
Some use cases were further tested in round 2 (PN_2UC1.3, PN_2UC2.2, PN_2UC4.3, 
CM_2UC1.2, CM_2UC2.1, CM_2UC3.2, CM_2UC3.3, CM_2UC4.2, ), and some use cases were 
tested in round 2 for the 1st time (MG_2UC1.2, MG_2UC2.2, PN_2UC3.1, PN_2UC3.2, 
CM_2UC3.1, CM_2UC4.1). Some use cases are in progress by the Indian partners (DR_2UC1.1, 
DR_2UC2.1, DR_2UC2.2). 
 

3.4.1 ecoMicrogrid 

The initial demonstration phase at the Keonjhar pilot site centered on verifying the core 
functionalities of the ecoMicrogrid system, such as data monitoring, storage, and management, 
along with its seamless integration with pilot assets. These foundational activities established the 
groundwork for implementing and testing the system's energy management capabilities. 

The second phase of demonstrations focused on evaluating the optimization of the hybrid 
microgrid. This stage highlighted the ecoMicrogrid's ability to adapt to various operational 
scenarios and reliably execute advanced functionalities, including efficient energy management 
across the microgrid. 

The demonstration took place for several weeks during November and December of 2024. 
 
MG_2UC1.1: Real time microgrid monitoring and data acquisition 

This use case was fully demonstrated in D7.4 
 
 
MG_2UC1.2: RES production estimation 

 
This use case showcases the forecasting capabilities of the ecoMicrogrid system at the Keonjhar 
pilot site. The Keonjhar implementation leverages PV and load forecasts to ensure optimal energy 
management and operational efficiency. 
Weather forecast data for Keonjhar is retrieved from the NCEP Global Forecast System (GFS), 
which provides global forecasts with a spatial resolution of 0.25 degrees latitude by 0.25 degrees 
longitude. This high-resolution dataset, offering analysis and forecast grids at 3-hour intervals, is 
utilized to drive the forecasting process. 
The dataset includes a variety of atmospheric and surface variables, with the PV forecast 
specifically relying on temperature, wind speed, and cloud coverage. The retrieved weather data 
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biomass, PV, and battery storage. The objective is to evaluate the system's performance in 
ensuring optimal energy management while minimizing the operational cost of the microgrid. 
 
The ecoMicrogrid leverages advanced predictive algorithms to optimize the dispatch of 
controllable energy sources. Using a receding horizon approach, the system integrates forecasts 
for energy demand and generation. This approach enables precise and cost-effective decision-
making for resource utilization without relying on highly accurate forecasts, which are often 
unachievable in small microgrids. 
At the Keonjhar site, the ecoMicrogrid does not directly control any assets but provides 
operational recommendations to the system operator in multiple ways: 

1. SCADA HMI Screen: A dedicated section on the SCADA interface displays optimization-
based suggestions, including recommendations for operating the biomass/biogas system. 

2. ecoPlatform Dashboard: The ecoPlatform offers a dashboard for Keonjhar, featuring a 
real-time graph. This rolling window visualization includes 12 hours of historical data on 
the operational energy mix (PV, biomass/biogas, BESS) and 9 hours of predictive data, 
showcasing dispatch optimization results (Figure 58 and Figure 59). 

 
Demonstration Activities 
Key activities conducted during this phase include: 

1. Real-Time Optimization: 
o Optimize coordination between energy generation, storage, and consumption to 

maintain energy availability and minimize operational costs. 
2. Integration and Validation: 

o Validate the entire integration chain, starting from low-level microgrid (MG) assets 
to the retrieval of weather predictions. 

o Ensure seamless internal software operation, covering data acquisition, 
forecasting processes, optimization routines, and the final activation of operational 
setpoints. 

 
Demonstration Outcomes 
The second round of demonstrations took place over several weeks during November and 
December 2024 at the Keonjhar pilot site. This location operates in a remote area characterized 
by unstable communication, which inherently makes remote testing challenging for validating the 
operation of the ecoMicrogrid system.  
 
Despite these constraints, the demonstration successfully showcased the ecoMicrogrid system's 
capacity to optimize the coordination of energy generation, storage, and consumption in real time. 
The integration of the ecoMicrogrid system was validated across the entire operational chain, 
encompassing low-level microgrid assets up to higher-level forecasting and optimization 
processes. The system excelled in real-time weather data retrieval, internal data processing, and 
generating actionable suggestions for energy management. 
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Figure 58 illustrates an example of real-time optimization as visualized through the ecoPlatform. 
The graph displays the optimal dispatch forecast for the defined optimization horizon, which in 
this case spans 9 hours. Additionally, Figure 59 shows the actual state of charge of the system 
over the last 12 hours, along with the estimated SoC for the next 9 hours. 

 
Figure 58 Real-time operational status of the ecoMicrogrid system at the Keonjhar pilot site, representing the solution 
at 11:45 on 20/12/2024. It shows the historical energy mix of the last 12 hours and the forecasted operational mix for 

the next 9 hours. 

 
Figure 59 Real-time operational status of the ecoMicrogrid system at the Keonjhar pilot site, representing the solution 

at 11:45 on 20/12/2024. It shows the actual SoC of the last 12 hours and the estimation of the SoC for the next 9 
hours. 
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However, it is important to note that dispatch validation could not be achieved during the 
demonstration period due to the unavailability of biomass/biogas fuel. This limitation restricted the 
system's ability to validate its operation under conditions that require backup systems, 
necessitating a specially designed test for comprehensive evaluation. 

3.4.2 ecoPlanning 

 
PN_2UC1.1: Data collection and storage 

This use case was fully demonstrated in D7.4 
 
PN_2UC1.2: Electrical models & demand peak models design, RES & Load estimation 

This use case was fully demonstrated in D7.4 
      
PN_2UC1.3: Optimization algorithm for mid to long term horizon (1 to 7 years), for hourly 
Unit Commitment, maximizing RES penetration and securing normal operation 

 
After the evaluation of demonstration round A, the logos of RE-EMPOWERED project have been 
added to the output results of the ecoPlanning simulations.  

 
Figure 60 ecoPlanning output displaying the energy mix over the selected horizon for Keonjhar 

 



 

 

 

 

D7.5 Report demonstration round 2 (Final Demo)                                                                    [78]                                                                             
 

PN_2UC2.1: Electrical models & demand peak models design, RES & Load estimation, 
RES units dimensions and thresholds 

This use case was fully demonstrated in D7.4 
 
 
PN_2UC2.2: Scenario simulation through optimization for 1 year per scenario run, for 
hourly Unit Commitment 

After the evaluation of 1st round demonstration, the logos of RE-EMPOWERED project have been 
added to the output results of the ecoPlanning simulations. 

 
Figure 61 ecoPlanning - HC displaying various costs over the simulated scenarios for Keonjhar 

 
      
     PN_2UC3.1: Electrical models, demand peak models & interconnections design, RES 
& Load estimation 

 
The Operator is tasked with exploring the feasibility of interconnecting Non-Interconnected Island 
Systems (NIS) with each other or with the mainland grid, as part of the European goal for secure 
electricity supply and the trend towards interconnecting autonomous systems. This includes 
assessing the benefits and drawbacks of such projects. 
The study focuses on both the technical and economic aspects of interconnections. The Operator 
must evaluate the integration of Island Systems, comparing the operational benefits of an 
interconnected system versus independent islands. The process starts by identifying the topology 
of the Island Systems and pinpointing the subsystems involved. 



 

 

 

 

D7.5 Report demonstration round 2 (Final Demo)                                                                    [79]                                                                             
 

The interconnected systems fall into three categories: 
1. Non-Interconnected Islands 
2. Grids belonging to the mainland 
3. Interconnected islands now part of the mainland grid. 

Once the topology is analyzed, the study proceeds with those systems containing at least one 
Non-Interconnected Island. The integration of these systems typically reduces or eliminates local 
power generation, as energy is supplied via imports from the mainland. The Operator must also 
provide reports on both the energy outcomes and the economic impact of the proposed 
interconnections. 
  
User firstly models the Peak/Demand and Electric System Model, as in the other Use Cases, and 
then decides on the combination of the interconnecting elements (NIS, mainland) and other 
technical characteristics such as length, resistance, year of implementation, etc.  
Afterwards, user may actually run the scenario of the interconnection implementation. 
 

 
Figure 62 Page from ecoPlanning interconnection study inputs 

 
PN_2UC3.2: Hourly Unit Commitment, through optimization algorithm for mid to long 
term horizon 

  
Since the successful completion of PN_2UC3.1, this UC is satisfied with the output of the 
optimization of the Unit Commitment. For this type of study, no actual report is generated, yet it 
can be designed by the user who can use the input information of the exported CSV files. Using 
these output files, a simple summary could be the following: 
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Figure 63 ecoPlanning - DR displaying energy mix over the simulated scenario for Keonjhar 

3.4.3 ecoDR 

 
DR_2UC1.1: Real time monitoring of energy consumption  

 This use case is in progress by the Indian partners. 
 
DR_2UC2.1: Scheduling of loads 

This use case is in progress by the Indian partners. 
DR_2UC2.2: Programmable Load shedding controller 

This use case is in progress by the Indian partners. 
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(a)                                      (b)                                         (c) 

Figure 64 Flexible load booking use case in Keonjhar demo site 

 

The administrator user manages the creation of the time slots based on the availability data 
received from ecoMicrogrid and the booking summary is sent back to ecoMicrogrid at the end of 
the day. The following screenshot shows the booking summary page from administrator user. 
 
 
CM_2UC3.1: Feedback and suggestions from users about the tools 

 
The users of the tool did not experience any difficulties in the booking of the timeslots for the water 
pumps loads. The feedback was that the tool was quite easy to operate. 
 
CM_2UC3.2: Reporting of problem 

Screenshots of some of the problems reported during the demonstration are given below. 












