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Overview

AI and Smart Systems | Hardware 
and Software | Computer 
Networks | Mobile 
Communications | Control and 
Automation | Power Production, 
Transport and Distribution | 
Energy, Transport, Climate 
Research | Biomedical and 
Biomechanics | Information 
Systems | Management and 
Desicion Support

The Institute of 
Communication 
& Computer 
Systems (ICCS) 

ICCS today ranks among the top 3 
Research Institutions in Greece and 
among the first 20 in EU -in terms of 
research funding.

350 + 
International Partners 
& Memberships

4450 + 
R&D projects 

800 + 
Researchers,
Faculty & Staff 

39 Research Units 

8 Spin- offs, Innovation 
Hubs & Clusters 

Developing the 
Τechnologies of the 
future 

1650+ 
 Scholarships, 
Awards & Excellence

Founded as the research branch 
of the School of Electrical and 
Computer Engineering of the 
National Technical University 
of Athens (NTUA).



Clean Industrial & Energy Systems (CIES) division
Main activities and research areas – 2026 and beyond

• FRAMEWORKS & DIGITAL TOOLS FOR 

CIRCULARITY & INDUSTRIAL OPTIMIZATION

• DATA MANAGEMENT SYSTEMS , 

DIGITAL PRODUCT PASSPORTS AND TRACING 

• AI/ML MODELS FOR QUALITY & QUANTITY 
ASSESSMENT

• DSS AND RECOMMENDERS  FOR BIOMASS AND 

ENERGY 

• ENERGY OPTIMIZATION, BATTERY STORAGE 

AND GRID STABILITY



PROJECT COORDINATOR: AIMEN (Asociacion de Investigacion Metalurgica del Noroeste), 
Spain

PARTNERSHIP: 29 partners (companies and research bodies)

TRINEFLEX project



Project description

TRINEFLEX is a toolkit for Energy Intensive 
Industries: it will function as a service 
managing the digital aspects and the 
flexibility and sustainability transition of 
industrial processes.

Different innovative technologies will be 
implemented in synergy with the powerful 
digital solutions to demonstrate flexibility 
measures towards energy neutrality.

TRINEFLEX will be designed for rapid 
replicability and high transferability with 
the aim of increasing the industrial process 
energy flexibility and developing industrial 
symbiosis.

TRINEFLEX is implemented in 5 demonstration sites from 4 sectors:
Glass, Copper, Aluminium and Water treatment.



Project objectives

Implement a 
Digital 
Retrofitting 
process in order to 
collect and exploit 
process data;

Deploy a multi-agent 
system for decision 
support in order to 
maximise energy, 
process and 
feedstock flexibility;

Create a suitable 
environment for the 
predictive 
assessment of 
alterations in the 
operating 
conditions;

Alignment with the 
ethical values of the 
EC and the 
principles of the twin 
and just transition;

Simulate the 
integration of new 
technologies utilising 
adaptable Digital 
Twins;

Demonstrate flexible 
and sustainable 
operation in Energy 
Intensive Industries.

Transformation 
of energy 
intensive 
process 

industries 
implementing 

energy, process 
and feedstock 

flexibility



Steps

Development Process of Green ICT tool

• Green ICT tool is used for the energy consumption calculation of ICT regarding the relative European 
standards for Green ICT.

• The methodology involves the classification of ICT components into distinct classes, namely sensors, 
gateways, servers-platforms, and databases, while these classes are further subdivided into sub-
classes.

• The calculation of energy consumption places emphasis on particular components within each sub-
class, encompassing CPUs, RAM, GPUs, hard drives, network switches, cooling systems, and 
communication units. 

Methodology

Figure 1. Energy consumption tree diagram for a Server’s 
component 

Table 1. European Standards for Green 
ICT

Table 2. Example of Questionnaire’s application



Steps

Development Process of Green ICT tool

Develop prototypes and test 
concepts to refine ideas and ensure 
feasibility and functionality.

Development

Figure 1. Mocap used for ICT components definition

Figure 2. Mocap used for total energy consumption 
calculation



Steps

Development Process of Green ICT tool

Assessment of ICT power 
consumption for TRINEFLEX 
infrastructure needs.

Demonstration & 
Implementation



Summing up

• Predefined literature-
based data

• Manufacturer technical 
specifications

• Manual input options

• Energy consumption (W)

• Annual electricity use 
(kWh)

• Carbon emissions (CO₂eq)

• Comparative benchmarks 
(household/office 
equivalence)

Enables structured assessment 
of ICT components using:

Calculate and 
visualizes:

• Greener ICT system 
design

• EU Green Deal 
objectives

• Sustainable digital 
transformation

• Bring the gap between 
sustainable strategies 
and measurable 
technical data

Contributes to:

• ICT designers

• Policy makers

• Industry stakeholders

Provides useful 
insights for:
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