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Figure 1: ecoTools to be demonstrated at each of the four demo sites in RE-EMPOWERED. 

 
1.2  Structure of the document 

This document is structured as follows: 

Section 2 describes the ecoTools deployment at Ghoramara Island, West Bengal in India and 
the details of each ecoTool that has been installed are provided:  ecoMicrogrid, ecoConverter, 
ecoVehicle, ecoDR, ecoMonitor, ecoResilience, ecoCommunity, ecoPlatform. The challenges 
faced during the deployment are also mentioned.  

Section 3 describes the ecoTools deployment at Keonjhar, Orissa in India and the details of 
each ecoTool that has been installed are provided: ecoMicrogrid, ecoVehicle, ecoDR, 
ecoPlanning, ecoPlatform and ecoCommunity. The challenges faced during the deployment 
are also mentioned. 

Section 4 describes the ecoTools deployment at Kythnos demo site, Greece and the details 
of each ecoTool that has been installed are provided: ecoEMS, ecoMicrogrid, ecoDR, 
ecoPlanning, ecoPlatform, ecoMonitor, ecoResilience and ecoCommunity. The challenges 
faced during the deployment are are also mentioned.  

Section 5 describes the ecoTools deployment at Bornholm Island, Denmark and the details of 
each ecoTool that has been installed are provided: ecoEMS, ecoDR, ecoPlatform, ecoMonitor 
and ecoCommunity. The challenges faced during the deployment are also mentioned.  

Section 6 details the development of some additional ecoMicrogrid functionalities that 
occurred following the completion of tasks T3.1 and T4.1. It provides a brief overview of the 
State of Charge (SOC) algorithm implemented to address the absence of data regarding the 
SOC of the battery systems at the Indian demo sites which is critical for the effective operation 
of the ecoMicrogrid tool. 

Section 7 concludes the document. 
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Figure 5: Inverter in Control room at Ghoramara 

 

 
Figure 6: Distribution Line work completed at Ghoramara 

 
Figure 7: Electric Three-Wheeler  
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Figure 10: ecoMicrogrid in control room at Ghoramara demo site. 

 

 
Figure 11: Metering panel construction for ecoConverter measurements at Ghoramara 
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2.4.4 Deployment Timeline 

2.4.4.1 Current Status 

Deployed in the demo site in September 2024 and integrated with the rest ecoTools in early 
October 2024. 
 

 
Figure 14: ecoDRs at Ghoramara site. 

2.4.4.2 Future Plan 

ecoDR deployment is recently completed and next steps involve continuous data collection 
and analysis as part of the demonstration activities. 

 
 
2.5 ecoPlatform 

2.5.1 General Description 

ecoPlatform B is an advanced integration tool designed to facilitate seamless communication 
and data exchange between various ecoTools within a demo site. It leverages a dockerized 
architecture to ensure modularity, security, and ease of deployment across different 
environments. The platform comprises key subsystems including the Enterprise Service Bus 
(ESB), a centralized Database, a Storage Microservice, an API for data visualization, and a 
user-friendly Front-end Dashboard. 

2.5.2 Purpose of Deploying This Tool 

The primary purpose of deploying ecoPlatform B is to create a cohesive environment where 
multiple ecoTools can operate together efficiently. By standardizing data exchange protocols 
and providing robust storage and visualization capabilities, ecoPlatform B aims to enhance 
the operational efficiency and data management practices of sustainability initiatives at the 
demo sites. This integration supports informed decision-making and promotes sustainable 
practices through real-time data insights. 
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Figure 16: Plug and Play Type Microgrid converter 

 

Figure 17: Communication Enabled ecoConverter 

 

Figure 18: Power vs Voltage Plot of the ecoConverter 
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2.6.4.2 Future Plan 

After the modifications are completed, the next steps involve more tests of the 
ecoConverter to be performed on the site to examine the performance and reliability 
in field conditions of the tool. The results will be presented as part of the demonstration 
activities. 

 
2.7 ecoMonitor 

2.7.1 General Description 

ecoMonitor is a digital control platform equipped with multiple sensors and a microcontroller-
based processing unit for real time monitoring of the local ambient air quality parameters, such 
as NO2, O3, SO2, CO, PM2.5 and PM10 micro particles, including ambient temperature and 
relative humidity. The measured air quality data is transmitted to the central control station via 
MODBUS/MQTT gateway for display and further analysis.  

The system is a battery powered by a solar panel-based charger unit. It is intended for use in 
an outdoor environment with remote monitoring to collect information about ambient air quality 
parameters. 

In addition to remote monitoring, the tool features a local display unit with color indication, 
which alerts the local community once any of the air quality parameters exceed the maximum 
allowable limit. 

2.7.2 Purpose of Deploying This Tool 

This ecoMonitor data provides useful insights regarding possible corrective actions of air 
quality and helps in analyzing the impact of the Renewable Energy Resources (RES) 
integration on air quality. 

2.7.3 Demo Site Specific Challenges Faced During Deployment 

The ecoMonitor transfers the air quality data to the central control station through ethernet 
using MODBUS protocol. ecoMonitor is designed to operate mostly as a standalone unit 
making it relatively simple to integrate within the whole system. For its deployment, it requires 
only a single phase power supply, internet access and MODBUS protocol configuration for 
proper communication with ecoPlatform. However, stable and reliable internet access is not 
available which was essential for real-time data collection and transmission. This issue has 
been partially addressed by installing the necessary auxiliary internet infrastructure i.e. the 
external antenna. 

2.7.4 Deployment Timeline 

2.7.4.1 Current Status 

The ecoMonitor tool has been deployed in September 2024 in the Ghoramara demonstration 
site, where it is monitoring real-time air quality parameters and displaying them on the local 
screen. 
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The load-booking module utilizes the forecasted available energy data received from 
ecoMicrogrid. The energy availability for 1 Day + 24 Hours is published daily at 12:01 am by 
the ecoMicrogrid tool and will be utilized for generating the bookable timeslots in the 
ecoCommunity tool. The consumer users can book the time slots to use any available shared 
communal loads. The booking summary for 24 Hours will be published by ecoCommunity at 
midnight.  

2.8.2 Purpose 

The purpose of the ecoCommunity tool in the Ghoramara demo site is to facilitate community 
engagement in the microgrid operation by providing access to real-time as well as historical 
consumption data, real-time variable pricing/status indication data, and community load 
management and coordination.  

The access to consumption data enables energy users of the demo site to regulate or adjust 
their consumption based on personal and communal requirements. The real-time variable 
pricing indication provides suggestions to consumers on the time durations for which the 
energy prices are comparatively lower so that the non-critical loads can be connected without 
much energy charges for consumers who are liable to variable pricing tariffs. This pricing 
indication is also associated with a status indication which can be used by the energy 
community to understand the microgrid's operational status about energy availability and the 
system's efficiency. Based on the status indication, the community can take appropriate 
measures to maintain the stability and reliability of the systems by voluntarily disconnecting 
the non-critical loads.  

The coordination and management of the communal loads is another aspect catered for by 
the tool. Based on the energy availability, a set of time slots will be displayed in the tool for the 
energy consumers to book for using the shared communal loads. This facilitates better 
coordination and use of the load and demand side management. 

The problem reporting and help and support module is intended for the support of the energy 
community. The problem reporting and forum module facilitates a platform for feedback and 
suggestions from the energy community members. The forum provides a common space for 
energy users to share their experiences and suggestions on the microgrid system. 

The help and support module supports the hosting of the manuals and other ecoTool-related 
documents. The demo site administrators can upload and update the documents through the 
mobile application interface. 
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(a)                                         (b)                                         (c) 

Figure 21: Screenshots of ecoCommunity tool deployed in Ghoramara (a) administrator (b) manager (c) 
consumer  

2.8.3 Demo Site specific Challenges faced during Deployment 

The ecoCommunity tool is a digital platform with its prime interface as a mobile application 
and for its operation and effective use, energy users must have access to a smartphone and 
internet connectivity. This was a key challenge in the deployment of the tool. The challenge of 
the lack of a reliable network connection for mobile phones is addressed using the offline 
capabilities of the tool which will store an instance of the data and user input on the local 
database in the mobile phone and later synchronize with the cloud server. The lack of access 
to smartphones for many energy consumers is addressed using the manager module which 
is used by manager users to access the consumer modules on behalf of the consumer users. 

2.8.4 Deployment Timeline 

2.8.4.1 Current Status 

The cloud database for the storage of data is hosted since November 2023 using Google 
Firebase service with the server location in Mumbai, India. The user interface text of the tool 
translated into Hindi and Bengali and has been reviewed by the demo site leader. The demo 
site specific version of the mobile application APK has been developed and tested for 
communication and data exchange with ecoMicrogrid via ecoPlatform by August 2024. 
The details of consumers and managers participating in the demonstration as well as details 
on the energy meters and loads are currently being gathered through demo site leaders. 

2.8.4.2 Future Plan 

The tool database and APK is being parameterized and updated to include the details of the 
users participating in the demonstration, meter information, booking loads, help and support 
documents etc. The parameterized tool APK will finally be installed and demonstrated using 
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2.9.3 Demo Site Specific Challenges Faced During Deployment 

Due to the remote location of Ghoramara Island, a challenging issue encountered was the 
availability of the vendor for the deployment of the tool, which resulted in delay of the 
ecoVehicle deployment on site. 
Additionally, a technical challenge faced was the availability of insolation data in order to size 
the battery pack, panels, and converter, and was overcame by using the forecast data from 
nearby location.  

2.9.4 Deployment Timeline 

2.9.4.1 Current Status 

The customized electric three wheelers have been deployed and handed over to the 
Ghoramara Gram Panchayat in March 2024. Purchase order for solar power e-Boat has 
already been issued and the item was dispatched in September 2024. 15kWp PV-fed BESS-
assisted charging station with three AC chargers (two for three wheelers and one for e-Boat) 
is deployed and is operational. One 1.5kW@48-volt DC charger with features such as: power 
factor correction, 3C/10 rate charging, battery temperature regulated charging and the dc-bus 
voltage regulation during temperature regulated charging and sudden connection and 
disconnection of the load is completed and sent for packaging. This charger will also be 
deployed in Ghoramara Island with the charging station. 
 

 
Figure 22: Electric three-wheeler and EV Charger on Ghoramara site. 
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tools, materials, and fabrication methods in the week-long workshop. Further, RE-
EMPOWERED project partners from IIT Delhi and IIT Kharagpur also participated in the 
workshop. The blades were crafted from wood, the mounting frame from steel, and the tail 
from plywood. Copper wire was used for the coils, while Ferrite magnets encased in resin 
formed the stator and rotor of the generator. 
  
The developed wind turbine is transported to the Ghoramara demo site and it is being installed 
along with commercially procured wind turbines (5 kW). A few training sessions will be 
organized to educate the locals to operate & maintain all eco- Resilience systems after 
installation of the systems. 

2.10.2 Purpose of Deploying This Tool 

The demo site Ghoramara Island often experiences severe cyclones as it is located in the 
tropical regions.  It was affected severely by the past cyclones where many man-made 
structures, solar PVs, wind turbines & trees were damaged. Most of the commercially available 
technologies for ground mounted and rooftop PV arrays are designed with a maximum wind 
speed of 50 m/s (~ 180 kmph). The severe cyclones experienced at Ghoramama Island have 
a wind speed in excess of 200 kmph which have a tendency to damage PV systems. Hence, 
the development of cyclone resilient support structures for solar PV systems is under this 
project. Here, the developed support structure can withstand cyclonic loads produced at wind 
speeds higher than 250 kmph and able to continuously harness solar energy without any 
damage. 

The proposed site, Ghoramara Island, also has a good wind profile for harnessing wind 
energy. However, frequent cyclones affect the installed wind energy systems. As the existing 
wind turbine system commissioned by an NGO to provide basic power needs of the high 
school got damaged due to cyclone, no attempt was made to install new wind turbine systems. 
Hence, we have come up with an option of retractable tower with an option to remove blades. 
The commercially available support structures have no arrangement to prevent the damage 
of wind turbine blades during cyclones. But our proposed wind turbine support structure is 
designed in such a manner that the wind loads during cyclone are reduced by minimizing the 
tower height and removal of blades. The proposed wind turbine with hybrid tower can 
withstand extreme weather conditions. It helps to increase exploitation of wind energy and the 
life span of wind turbine systems in the demo site. 

Finally, a locally manufactured small wind turbine was included in the plans to be built at CSIR-
CMERI, by capitalising the experience of ICCS-NTUA along with the assistance of local 
technicians and community members. This allows for using available resources of the region, 
as part of a sustainable process that strengthens local economies and facilitates knowledge 
sharing, while increasing the resilience of the system, as maintenance can be performed 
locally. 

2.10.3 Demo Site Specific Challenges Faced During Deployment 

The proposed demo site Ghoramara is situated at latitude of 22.23°N from the equator and it 
is severely affected by strong wind velocity and high tides resulting from cyclones. Often the 
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Ghoramara island is fully waterlogged to a height of 3 to 5 feet during heavy rain and high tide. 
However, the island is highly fertile and good for farming from post monsoon to summer.   

The big problem with an island is that it does not have grid power. The local people use small 
solar PV systems mainly for light in the evening. The road is hardly 3 to 5 feet. Most of the 
villagers use cycles for commuting and few three-wheelers have come up recently. The water 
level around the island fluctuates severely by a few 10 feet daily. This causes a huge challenge 
in the transportation of items. Further, a maximum of 3 to 4 trips are available to commute to 
the island and they may also get affected during rough sea conditions. Transporting items to 
the installation site for their deployment is also highly challenging due to the non-availability of 
proper transportation vehicles.      

Availability of manpower for deployment work of the tools at proposed demo site is very 
difficult. The working hours for labor on the island are very minimal due to ferry timing and the 
labor must commute to mainland every day. These make deployment very challenging and a 
huge rise in the capital cost.  

Furthermore, the installation works are progressing very slowly due to limited power supply 
during the installation of the hybrid support structure, which is required for the welding process. 

Finally, the local manufacturing of the small wind turbine at CSIR-CMERI posed a number of 
challenges, such as sourcing some of the required materials. Specifically, it was difficult to 
locate a CNC laser cutting workshop that could cut plywood pieces, and for this reason an 
alternative CNC milling workshop was found. In addition, sourcing birch plywood locally was 
a challenge, and for this reason it had to be sourced in other parts of India. 

                                       
Figure 23: Tested support structure with passive add-on aerodynamic components for Solar PV to 

reduce aerodynamic loads due to cyclone: at CSIR-CMERI premises. 

2.10.4 Deployment Timeline 

2.10.4.1 Current Status 

Design, development and testing of ground mounted solar PV support structure is performed 
at CSIR-CMERI Durgapur (See Fig. 23 for the tested PV support structure). The complete PV 
support structure was transported to the demo site for deployment and the preparation of 
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foundation was delayed due to the rainy season. The deployment work is in progress and 
expected to be completed by the end of November 2024. Similar to PV support structure, the 
Hybrid wind turbine support structure is designed, fabricated, installed on field and tested at 
CSIR-CMERI. 5 kW wind turbine system was installed on the hybrid support structure and 
checked for operational difficulties (See Fig. 24 for the testing of wind turbine system). A few 
modifications were made to the support structure after testing such as an increase in number 
of guy wires & extended arms for more stability of the monopole part of the tower.  The support 
structure with wind turbine systems was transported to the Ghoramara demo site in March 
2024. The installation was delayed due to the non-availability of sufficient bidders to execute 
the work. At present installation of wind turbine is in progress and the wind turbine is expected 
to produce power by the end of November 2024. 

  
Figure 24. Installed hybrid wind turbine support at CSIR-CMERI for testing 
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Figure 25: Decommissioning of pre-existing wind turbine support structure with the help of Ghoramara local 

people. 

2.10.4.2 Future Plan 

The transported two numbers of solar PV support structures (2 kW) will be installed at the 
Demo site Ghoramara and connected with the other energy systems. 

The hybrid wind turbine support structure with 5 kW wind turbine system will be installed at 
the proposed demo site and connected to the micro grid using power electronic interface 
developed by VNIT Nagpur.  

The locally manufactured 2.4 kW small wind turbine system at CSIR-CMERI Durgapur will be 
deployed on the monopole tower structure at Ghoramara demo site and connected to the 
microgrid using converter developed by IIT Kharagpur in November 2024. 
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VNIT 
Responsible for the development of ecoVehicle: Charging 
Infrastructure.   

 
 
2.13 Conclusions 
 
Due to the demo site's remote location, several obstacles have been surmounted, including 
land allocation, approval from local authorities, and difficult installations. However, all this has 
been successfully resolved and 160 kWp Microgrid has been installed and power has been 
given to the local people. Most of the ecoTools i.e. ecoMicrogrid, ecoConverter, ecoDR, 
ecoMonitor, ecoVehicle and ecoPlatform, are already deployed in the Ghoramara Demo Site. 
Full deployment of ecoResilience and of ecoCommunity is still in progress in the Ghoramara 
demo site. Timewise several uncertainties persist but a complete deployment of the remaining 
tools is expected to be possible by November 2024, along with the demonstration of all 
ecoTools in Ghoramara.  
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30 kWp new solar PV plant                        Control room 

 

 
180 kWh BESS                                    Biomass and biogas engine 

 

 
10 kW Biomass Plant 

 

 
e-three wheeler with seating arrangements                      EV Charger 
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3.4.3 Demo Site Specific Challenges Faced During Deployment 

ecoPlanning tool was thoroughly prepared and tested within the ICCS lab so no site-specific 
challenges were faced during the deployment. Access to the tool is granted via internet under 
a VPN client distributed to key persons, and the tool physically runs on ICCS premises. 

3.4.4 Deployment Timeline 

3.4.4.1 Current Status 

The deployment of the ecoPlanning system at the Keonjhar Island demo site involves several 
key tasks to ensure successful integration and operation as well as interoperability of the 
various subsystems. The deployment of the ecoPlanning was completed in June 2024, and 
was performed on premises of the ICCS-NTUA lab, and access is granted for preselected 
users.  

 
Figure 30: Dashboard - electrical and demand/peak models for Keonjhar. 

The tool includes a database where all the necessary data are stored and works as the 
heartbeat of the tool. So, initial deployment, testing, validating the system's compatibility and 
stable connection with the Microsoft SQL Server has been performed. Following, identifying 
potential issues early to ensure a smoother deployment process has monitored the behaviour 
of various used technologies, such as Microsoft .Net Framework, AngularJs, HighCharts, 
Bootstrap, MVC.  
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Figure 31: Database tables architecture for ecoPlanning. 

Equipment installation is a critical step in the deployment process, so the server which is the 
key component for the tool deployment has been carefully installed and configured.  
 
The deployment also includes configuring and integrating VPN clients in order to have access 
to the tool under private network for highest security. Also, a complete user management 
system (Microsoft Identity Framework) with user register, login, logout and hashed passwords 
stored in the database has been integrated and successfully deployed. 
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Key features of ecoDR include a static single-phase, two-wire energy meter with various 
parameters available for measurement, such as Irms, Vrms, active energy, power factor, 
apparent power, and load. The smart meters also come equipped with a visible indicator for 
poor power factor, an LCD for display, and support for MODBUS communication protocol. 

Advanced functionalities integrated into the developed meters include an inbuilt 
programmable load and energy limiter, load-shedding controller, and two output ports for 
critical and non-critical loads. Additionally, the meters offer management of non-critical loads 
through scheduling and control based on commands from the ecoMicrogrid. 

3.5.2 Purpose of Deploying This Tool 

The ecoDR smart meters maintain a log of events, collecting critical electrical parameters like 
Vpeak, Vrms, Ipeak, Irms, active energy, power factor, apparent power, and reactive power, 
along with timestamps. The relevant data are transmitted to ecoMicrogrid for computation of 
cost based on real-time pricing data. Further, the inbuilt load shedding controller functionality 
of the developed ecoDR tool creates a temporary local load shedding once the connected 
load exceeds the predefined threshold limit. In case of overload persists, the variable cut-off 
delay between two successive overload trip events varies (increases), thereby improving the 
reliability of the system. This arrangement helps in evenly distribution of energy amongst the 
consumers for the demo site (e.g. Ghoramara) where the energy demand is high compared 
to energy generation.  

3.5.3 Demo Site Specific Challenges Faced During Deployment 

The ecoDR communicates with other ecoTool such as ecoMicrogrid through RF transmission 
based system using MODBUS protocol.  There is a total of 10 Smart meters provided to the 
demo site. As the distances are long, providing Ethernet cable to communicate between the 
smart meter and ecoMicrogrid is not a practical solutions. Also using mobile sim card for 
communication is involved with recurring expenditure. In order to provide a cost effective 
solution, an RF communication based connectivity has been deployed in the demo site.  RF- 
Master has all three types of communication port, namely RS485, RS232 and RJ45 and 
supports Modbus protocol. ecoMicrogrid is compatible with Modbus protocol. RF- Slaves are 
compatible with RS485 communication, however the smart meters supplied have a connector 
RS485-RJ45 (Main Output). In order for the communication between the smart meter and the 
RF-Slave to be established, this connector has been removed from the circuit. 

3.5.4 Deployment Timeline 

3.5.4.1 Current Status 

The laboratory testing of the ecoTool has been completed since March 2024. Interoperability 
testing with ecoMicrogrid has been successfully completed. Also the RF based communication 
between smart meter and ecoMicrogrid has been tested. Ten (10) smart meters have been 
successfully deployed at the site establishing by late September 2024 the RF based 
communication. 
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Figure 33: Smart meter at Keonjhar 

3.5.4.2 Future Plan 

The smart meters have been installed, and load limiters for each house will be deployed in the 
month of December 2024.  
 
3.6 ecoPlatform 

3.6.1 General Description 

ecoPlatform B is an advanced integration tool designed to facilitate seamless communication 
and data exchange between various ecoTools within a demo site. It leverages a dockerized 
architecture to ensure modularity, security, and ease of deployment across different 
environments. The platform comprises key subsystems including the Enterprise Service Bus 
(ESB), a centralized Database, a Storage Microservice, an API for data visualization, and a 
user-friendly Front-end Dashboard. 

3.6.2 Purpose of Deploying This Tool 

The primary purpose of deploying ecoPlatform B is to create a cohesive environment where 
multiple ecoTools can operate together efficiently. By standardizing data exchange protocols 
and providing robust storage and visualization capabilities, ecoPlatform B aims to enhance 
the operational efficiency and data management practices of sustainability initiatives at the 
demo sites. This integration supports informed decision-making and promotes sustainable 
practices through real-time data insights. 

3.6.3 Demo Site Specific Challenges Faced During Deployment 

Deploying ecoPlatform B at Keonjhar presented unique challenges. These included adapting 
the platform to the specific technical infrastructure and data requirements, ensuring reliable 
network connectivity, and managing the diverse data formats from different ecoTools. 
Additionally, the need for localized data storage solutions and the integration of site-specific 
ecoTools required tailored deployment strategies to ensure seamless operation. 
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database of the ecoCommunity tool for analysis or visualization. The real-time pricing 
indication data will be received from the ecoMicrogrid tool on an hourly basis.  

The load-booking module utilizes the forecasted available energy data received from 
ecoMicrogrid. The energy availability for 1 Day + 24 Hours is published daily at 12:01 am by 
the ecoMicrogrid tool and will be utilized for generating the bookable timeslots in the 
ecoCommunity tool. The consumer users can book the time slots to use any available shared 
communal loads. The booking summary for 24 Hours will be published by ecoCommunity at 
midnight.  

3.7.2 Purpose of Deploying This Tool 

The purpose of the ecoCommunity tool in the Keonjhar demo site is to facilitate community 
engagement in the microgrid operation by providing access to real-time as well as historical 
consumption data, real-time variable pricing/status indication data, and community load 
management and coordination.  

The access to consumption data enables energy users of the demo site to regulate or adjust 
their consumption based on personal and communal requirements. The real-time variable 
pricing indication provides suggestions to consumers on the time durations for which the 
energy prices are comparatively lower so that the non-critical loads can be connected without 
much energy charges for consumers who are liable to variable pricing tariffs. This pricing 
indication is also associated with a status indication which can be utilized by the energy 
community to understand the operational status of the microgrid concerning the availability of 
energy and the efficiency of the system. Based on the status indication, the community can 
take appropriate measures to maintain the stability and reliability of the systems by voluntarily 
disconnecting the non-critical loads.  

The coordination and management of the communal loads is another aspect which is catered 
for by the tool. Based on the energy availability, a set of time slots will be displayed in the tool 
for the energy consumers to book for using the shared communal loads. This facilitates better 
coordination and utilization of the load as well as facilitates demand side management. 

The bills module generates bills for energy users based on their energy plans. The problem 
reporting and help and support module is intended for the support of the energy community. 
The problem reporting and forum module facilitates a platform for feedback and suggestions 
from the energy community members. The forum provides a common space for energy users 
to share their experiences and suggestions on the microgrid system. The help and support 
module supports the hosting of the manuals and other ecoTool-related documents. The demo 
site administrators can upload and update the documents through the mobile application 
interface. 
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(a)                                         (b)                                         (c) 

Figure 35: Screenshots of ecoCommunity tool deployed in Keonjhar (a) administrator (b) users module (c) 
consumer 

3.7.3 Demo Site specific Challenges faced during Deployment 

The ecoCommunity tool is a digital platform with its prime interface as a mobile application 
and for its operation and effective use, energy users must have access to a smartphone and 
internet connectivity. This is a key challenge in the deployment of the tool. The challenge of 
the lack of a reliable network connection for mobile phones is addressed using the offline 
capabilities of the tool which will store an instance of the data and user input on the local 
database in the mobile phone and later synchronize with the cloud server. The lack of access 
to smartphones for many energy consumers is addressed using the manager module which 
is used by manager users on behalf of the consumers to access the consumer modules on 
behalf of the consumer users. 

3.7.4 Deployment Timeline 

3.7.4.1 Current Status 

The cloud database for the storage of data was hosted using Google Firebase service in 
November 2023 with the server location in Mumbai, India. The user interface text of the tool 
translated into Hindi and Odia and has been reviewed by the demo site leader. The demosite 
specific version of the mobile application APK has been developed and tested for 
communication and data exchange with ecoMicrogrid via ecoPlatform since August 2024. The 
details of consumers and managers participating in the demonstration as well as details on 
the energy meters and loads are currently being gathered through demo site leaders and is 
updated in the database and APK for demonstration. 
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all this has been successfully resolved and 50 kWp Microgrid has been installed and power 
has been given to the local people. Currently, most ecoTools have been implemented in the 
demo site, with the only one remaining the ecoCommunity, due to unavailability of internet. 
The 4G antenna works were finalized by 29 October 2024, providing access to the internet 
and enabling the possibility of a complete and functional demonstration to be performed. 
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Figure 39: a) Indoor temperature sensor, b) Outdoor temperature sensor, c) Anemometer and wind vine installed 

on W/G pillar, d) Pyranometer with its bracket installed on the System House rooftop (Gaidouromantra) 

 
Figure 40: Zenon platform programming environment for Gaidouromantra 

 
 
 
 
 







 

 

  

 

D7.3 / 7.2b: Report on deployment of RE-EMPOWERED solutions                              [67]           

 
Figure 42: Page of PV forecasts in ecoEMS for Kythnos demo site. 

 

 
Figure 43: Demo output of ecoEMS scheduling algorithm for Kythnos demo site. 

4.3.3 Demo Site Specific Challenges Faced During Deployment 

Although the ecoEMS tool was meticulously prepared and tested within the ICCS lab to avoid 
site-specific limitations and challenges, the continuous online communication highlighted the 
need for a staging environment before official deployment. In this pre-deployment stage, it was 
essential to ensure that the ecoEMS tool was fully ready for real-world use by identifying and 
mitigating potential issues to facilitate a smoother deployment. 
The ecoEMS tool operates physically at the ICCS lab and is accessible online via a VPN client 
provided to key personnel, ensuring high security. This compact solution integrates all 
functionalities into a single system that is easy to monitor and restore if any issues arise. The 
design aims to simplify deployment by minimizing complexity and making management more 
straightforward. 
However, integrating the system with various data sources in the field presents specific 
challenges: 
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Earlier system evaluations have simulated and assessed scenarios for new investments in 
RES capacity. The goals of the RE-EMPOWERED deployment include integrating new tool 
functionalities, simulating new technologies and synergies, and validating features like DSM 
flexibility (including cooling) and multi-microgrid cooperation. These functionalities will be 
tested through case studies related to the RE-EMPOWERED demo sites during the 
demonstration phase. 

4.5.3 Demo Site Specific Challenges Faced During Deployment 

ecoPlanning tool was thoroughly prepared and tested within the ICCS lab so no site-specific 
challenges were faced during the deployment. Access to the tool is granted via internet under 
a VPN client distributed to key persons, and the tool physically runs on ICCS premises. 

4.5.4 Deployment Timeline 

4.5.4.1 Current Status 

The deployment of the ecoPlanning system at the Kythnos Island demo site involves several 
key tasks to ensure successful integration and operation as well as interoperability of the 
various subsystems. The deployment of the ecoPlanning is completed by June 2024, is 
performed on premises of the ICCS-NTUA lab, and access is granted for preselected users.  
  
The tool includes a database where all the necessary data are stored and works as the 
heartbeat of the tool. So, initial deployment testing validating the system's compatibility and 
stable connection with the Microsoft SQL Server has been performed. Following, identifying 
potential issues early to ensure a smoother deployment process has monitored the behaviour 
of various used technologies, such as Microsoft .Net Framework, AngularJs, HighCharts, 
Bootstrap, MVC.  
  
Equipment installation is a critical step in the deployment process, so the server which is the 
key component for the tool deployment has been carefully installed and configured.  
  
The deployment also includes configuring and integrating VPN clients in order to have access 
to the tool under private network for highest security. Also, a complete user management 
system (Microsoft Identity Framework) with user register, login, logout and hashed passwords 
stored in the database has been integrated and successfully deployed. 
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Figure 49: ecoDR deployment at Gaidouromantra control room. Interposed to HVAC power supply. 

4.6.4.2 Future Plan 

After ecoDR successful deployment on Gaidouromantra demo site, the demonstration 
activities following involve continuous data collection and analysis to be conducted in order to 
carry out performance evaluation in a real scenario. 
 
4.7 EcoPlatform 

4.7.1 General Description  

ecoPlatform B is a sophisticated integration tool designed to enable seamless communication 
and data exchange among various ecoTools within a demo site. It employs a dockerized 
architecture, ensuring modularity, security, and ease of deployment across diverse 
environments. The platform includes essential subsystems such as the Enterprise Service 
Bus (ESB), a centralized Database, a Storage Microservice, an API for data visualization, and 
a user-friendly Front-end Dashboard. 
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4.9 ecoCommunity 

4.9.1 General Description 

The ecoCommunity tool acts as a digital platform facilitating engagement and support for the 
energy community in the Gaidouromantra microgrid. The energy community consumers and 
demo site administrators utilize a mobile application as the interface to the tool. The data 
associated with the tool is stored in the cloud database.  

The deployment of the tool deals with hosting the could database, installing the mobile 
application of the tool, as well as testing and verifying the communication with other ecoTools. 

The Google Firebase cloud service is utilized for the cloud database and the server location 
is selected as the Netherlands to confirm the GDPR requirements for handling of personal 
data of the tool users. The administrator instance of the mobile application is responsible for 
the communication with ecoMicrogrid and the storage of data in the cloud database. The 
consumer instance of the mobile application will utilize the cloud database for visualization as 
well as to store new user inputs. 
 

 
Figure 52: Communication architecture of ecoCommunity with other ecoTools in Gaidouromantra microgrid. 

The key modules deployed at the Gaidouromantra microgrid are consumption, pricing, load 
booking, problem reporting, forum and help and support modules. The user interface of the 
mobile application of the tool includes English and Greek language options. The Greek 
language option for the tool improves the ease of using the app for the local energy community. 

The energy consumption module relies on the ecoDR, and other smart meters (SLAM) 
measurements obtained from ecoMicrogrid through the ecoPlatform. These measurements 
will be stored in the cloud database of the ecoCommunity tool for any analysis or visualization 
at a later stage. The real-time pricing indication data will be received from the ecoMicrogrid 
tool on an hourly basis. The load-booking module utilizes the forecasted available energy data 
received from ecoMicrogrid. The energy availability for 1 Day + 24 Hours is published daily at 
12:01 am by the ecoMicrogrid tool and will be utilized for generating the bookable timeslots in 
the ecoCommunity tool. The consumer users can book the time slots to use the noncritical 
loads (water pumps). The booking summary for 24 Hours will be daily published by 
ecoCommunity at midnight. 
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(a)                                       (b)                                     (c) 

Figure 53: Screenshots of ecoCommunity tool deployed in Gaidouromantra microgrid (a) administrator (b) load 
booking summary (c) consumption 

4.9.2 Purpose of deploying this Tool 

The purpose of the ecoCommunity tool in the Gaidouromantra microgrid demo site is to 
facilitate community engagement in the microgrid operation by providing access to real-time 
as well as historical consumption data, real-time variable pricing/status indication data, and 
community load management and coordination.  

The access to consumption data enables energy users of the demo site to regulate or adjust 
their consumption based on personal and communal requirements. The real-time variable 
pricing indication provides suggestions to consumers on the time durations for which the 
energy prices are comparatively lower so that the non-critical loads can be connected without 
much energy charges for consumers who are liable to variable pricing tariffs. This pricing 
indication is also associated with a status indication which can be utilized by the energy 
community to understand the operational status of the microgrid concerning the availability of 
energy and the efficiency of the system. Based on the status indication, the community can 
take appropriate measures to maintain the stability and reliability of the systems by voluntarily 
disconnecting the non-critical loads.  

The coordination and management of the communal loads is another aspect which is catered 
for by the tool. Based on the energy availability, a set of time slots will be displayed in the tool 
for the energy consumers to book for using the shared communal loads. This facilitates better 
coordination and utilization of the load as well as facilitates demand side management.  

The problem reporting and help and support module is intended for the support of the energy 
community. The forum provides a common space for energy users to share their experiences 
and suggestions on the microgrid system. The help and support module supports the hosting 
of the manuals and other ecoTool-related documents. The demo site administrators can 
upload and update the documents through the mobile application interface. 
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4.9.3 Deployment Timeline 

4.9.3.1 Current Status 

The cloud database for the storage of data is hosted using Google Firebase service with the 
server location in the Netherlands to confirm the GDPR requirements. The user interface text 
of the tool translated into Greek has been reviewed by the demo site leader. The demosite 
specific version of the mobile application APK has been developed and tested for 
communication and data exchange with ecoMicrogrid via ecoPlatform through MQTT topic 
relevant to various modules. The details of consumers participating in the demonstration as 
well as details on the energy meters and loads are gathered through demo site leaders and 
are updated in the database and APK. The final APK is installed on the demo site users as 
part of demonstration of the tool by July 2024. 

4.9.3.2 Future Plan 

As the deployment of the tool is completed, the tool is currently being demonstrated and 
evaluated starting from early October 2024 with the involvement of residents from the 
Gaidouromantra community. 

 
Table 14: Deployment Status of ecoCommunity tool in Gaidouromantra demosite 

Sl. 
No. 

Task Status Expected 
Completion 

1 Creation of a cloud database for the storage of 
data. Server Location: Netherlands 

Completed - 

2 Review and finalize the tool UI text translation - 
English to Greek. 

Completed - 

3 Integration of domo site specific modules and 
development of APK for testing. 

Completed - 

4 Deployment and testing of APK with demo site 
leaders and administrators. 

Completed - 

5 Testing and verifying communication and data 
exchange with ecoTools 

Completed - 

6 Gather details on tool users, managers, meters, 
loads etc. 

Completed - 

7 Tool parameterization and configuration of the 
database for demonstration 

Completed - 

8 Installation of application on the mobile phones of 
consumers/managers from demo site. 

Completed - 

 

4.10 ecoResilience 

4.10.1 General Description 

In rural and particularly remote areas where extending the electrical grid is difficult, low-cost 
renewable energy technologies designed for small-scale electricity generation, such as the 
locally manufactured small wind turbine (LMSWT), can enhance energy access for rural 



 

 

  

 

D7.3 / 7.2b: Report on deployment of RE-EMPOWERED solutions                              [86]           

communities. LMSWTs provide an economical solution for creating mini-grids in regions with 
favorable wind conditions. By using locally sourced materials, tools, and production methods, 
these turbines significantly lower the initial costs of rural electrification projects. Moreover, 
providing proper maintenance training to local users and technical partners reduces operation 
and maintenance expenses, minimizing the need for personnel transportation and 
dependence on global supply chains. 
  
The LMSWTs developed in this project are designed to be grid-connected, featuring a rotor 
diameter of 4.3 meters and a rated power of 3 kW at a wind speed of 10 m/s. These turbines 
can produce 4450 kWh annually when installed at a hub height of 12 meters in a location with 
an average wind speed of 4.5 m/s, typical for a small wind turbine site. The ICCS-NTUA has 
developed a series of openly accessible design and analysis tools aimed at empowering local 
SWT manufacturers, and these tools have been used for the development of LMSWTs within 
the ecoResilience tool. 
 

4.10.2 Purpose of Deploying This Tool 

The LMSWT was strategically deployed at the Gaidouromantra demo site with several key 
objectives. One primary goal was to provide auxiliary services to the microgrid, particularly by 
reducing the operating hours of the diesel generator. This is especially crucial during the windy 
summer months when consumer loads are at their peak, thereby enhancing the overall 
efficiency and sustainability of the microgrid. By harnessing wind energy, the LMSWT helps 
in lowering fuel consumption and emissions associated with diesel generators, contributing to 
a cleaner energy mix and more resilient power supply for the community. 

Additionally, the project aimed to demonstrate the feasibility and advantages of simple and 
cost-effective maintenance procedures. These procedures are designed to be easily 
performed by local project partners and the user community, ensuring that the system remains 
operational without requiring extensive external support. This aspect of the deployment 
highlights the importance of local capacity building and empowerment, fostering a sense of 
ownership and self-reliance among the community members. 

Furthermore, the deployment served as a practical field test for evaluating the effectiveness 
of the SWT design tools developed by the ICCS-NTUA. It also assessed the local 
manufacturing process when applied by untrained individuals, such as students. This hands-
on experience provided valuable insights into the real-world applicability and scalability of the 
SWT design and manufacturing methodologies. The involvement of students in the project 
underscores the educational dimension, offering them practical exposure and enhancing their 
skills in renewable energy technologies. 

Overall, the deployment of the LMSWT at the Gaidouromantra demo site was a 
comprehensive effort to enhance microgrid performance, promote sustainable energy 
practices, and build local expertise in renewable energy systems. 

4.10.3 Demo Site Specific Challenges Faced During Deployment 

The deployment of the LMSWT encountered several challenges, which impacted to an extent 
the project's execution. One of the primary difficulties was the extensive labor required for 
manufacturing both the SWT and its tower. Coordinating this effort with a group of volunteer 
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students proved challenging, as it required detailed planning and scheduling to ensure the 
project was completed within the designated time frame. The reliance on volunteers 
introduced a variability in availability and expertise, sometimes complicating the manufacturing 
process. 

Additionally, selecting the installation site for the tower involved a complex process that 
necessitated the active involvement and consensus of the local community. This process was 
time-consuming and demanded considerable effort in negotiations and discussions to address 
the various concerns and preferences of community members. Ensuring community buy-in 
was crucial for the project's success but required a delicate balance of addressing differing 
opinions and achieving a mutually acceptable solution. 

Concerns regarding the visual impact and potential acoustic noise emissions of the LMSWT 
further complicated the deployment. Some local residents were concerned about how the 
turbine would alter the landscape's aesthetic, while others were worried about noise pollution. 
These concerns necessitated additional community meetings and informational sessions to 
provide reassurances and evidence from similar installations to mitigate fears. 

The project also faced logistical challenges related to the procurement of materials. 
Disruptions in global trade, influenced by various factors such as geopolitical tensions and 
economic instability, made it difficult to source certain materials locally. These disruptions led 
to delays and forced the project team to seek alternative suppliers, often at higher costs due 
to sudden price increases driven also by inflation. The volatility in material costs proved that 
this could be an added an extra layer of financial strain to the budget of such projects. 

Moreover, transporting materials, components, and personnel to the island was frequently 
delayed due to high wind conditions. The island's geographic location and weather patterns 
introduced an element of unpredictability to the logistics, causing delays that could have 
impacted the overall project timeline. These transportation challenges highlighted the 
importance of contingency planning and flexibility in scheduling to accommodate unforeseen 
delays. 

In summary, the deployment of the LMSWT at the Gaidouromantra demo site was a 
multifaceted endeavor that required overcoming numerous challenges. These included 
coordinating extensive volunteer labor, engaging the local community in site selection, 
addressing concerns about visual and acoustic impacts, navigating disruptions in material 
procurement, and managing transportation delays. Each of these challenges underscored the 
complexity of implementing renewable energy projects in remote locations and the necessity 
for comprehensive planning, community engagement, and adaptive project management 
strategies. 

4.10.4 Deployment Timeline 

4.10.4.1 Current Status 

In December 2022, the LMSWT and tower designed for the Gaidouromantra demo site on 
Kythnos Island were manufactured locally at NTUA with a student team, were then installed 
at the Gaidouromantra demo site. 
 



 

 

  

 

D7.3 / 7.2b: Report on deployment of RE-EMPOWERED solutions                              [88]           

 
Figure 54: a) manufactured at ICCS-NTUA in the framework of RE-EMPOWERED, b) installed at 

Gaidouromantra 
 
The LMSWT was maintained during a field visit in September 2023, as part of a maintenance 
workshop. In addition, two meteorological sensors were installed on the small wind turbine 
tower, an anemometer for measuring wind speed and a wind vane for measuring wind 
direction. The maintenance procedure was based on the locally manufactured small wind 
turbine maintenance manual developed by the Wind Empowerment association. 
 

 
Figure 55: a) Locally manufactured SWT and tower lowered for maintenance, b) LMSWT being maintained by 

project partners and user community. 

 
Table 15: The LMSWT, as part of ecoResilience, has been fully deployed at the Gaidouromantra demo site. 

Below are the specific tasks that have been completed 

Sl. 
No. 

Task Status Expected 
Completion 

1 Design of LMSWT and tower Completed - 

2 Workshop organization (materials, participants, etc.) Completed - 

3 Implementation of manufacturing workshop at the 
NTUA 

Completed - 

4 Site visit for the installation of the LMSWT at the  
Gaidouromantra demo site 

Completed - 

5 Installation of LMSWT and tower at Gaidouromantra Completed - 

https://windempowerment.org/?fbclid=IwY2xjawGGbOBleHRuA2FlbQIxMAABHWpprDZ_VJN6luGkNFnONEzz9CYDU_MnsX0uT9FAtAglA8OQVO3Y_slNyw_aem_XeIP8mmWX5VgJGsBPZH2uw
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The following figures show the dataflow from the DSM equipment to the relevant ecoTools, 
example data streams and data from the SCADA system. 

 
Figure 58:  Dataflow from the DSM equipment to ecoTools 

 
 Figure 59:  Example of some of the data streams in ecoPlatform with data from the DSM equipment 

 

  
Figure 60: Dataflow for the data coming from the SCADA system within the heat plant towards the ecoTools 














































