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Clean Industrial & Energy Systems (CIES) division

Main activities and research areas — 2026 and beyond

* FRAMEWORKS & DIGITAL TOOLS FOR

CIRCULARITY & INDUSTRIAL OPTIMIZATION

e DATA MANAGEMENT SYSTEMS,

DIGITAL Probuct PASSPORTS AND TRACING

* AI/ML MODELS FOR QUALITY & QUANTITY
ASSESSMENT

‘mm=: ° DSS AND RECOMMENDERS FOR BIOMASS AND

ENERGY
 ENERGY OPTIMIZATION, BATTERY STORAGE

AND GRID STABILITY
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Project description

TRINEFLEX is a toolkit for Energy Intensive will be TRINEFLEX will be designed for
Industries: it will function as a service implemented in synergy with the powerful and with
managing the digital aspects and the digital solutions to demonstrate flexibility the aim of increasing the industrial process
of measures towards energy neutrality. energy flexibility and developing industrial
industrial processes. symbiosis.
TRINEFLEX is implemented in from

Glass, Copper, Aluminium and Water treatment.




Project objectives

=

o

Transformation

energy, process
and feedstock

\

of energy
intensive
process
industries
implementing

flexibility

4

Lés

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

(@) Deploy a multi-agent
system for decision
supportin orderto
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;

Ortrinefle

Simulate the
integration of new
technologies utilising
adaptable Digital
Twins;

Yf? Demonstrate flexible
and sustainable
operation in Energy
Intensive Industries.



Steps

Development Process of Green ICT tool

()

Methodology

\J

. Green ICT toolis 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.

Table 2. Example of Questionnaire’s application

'
\J

Table 1. European Standards for Green

LT
| Code ” IBsplanation ” Date of Approval
ITU-T L.1001 External universal power adapter solutions for stationary and | 2012-11-29
ITU-T L.1002 portable information and communication technology devices 2016-10-14
ITU-T L.1006 Test suites for assessment of the External universal power adapter || 2016-12-14
ITU-T L.1007 solutions for stationary and portable information and communica-
tion technology devices
ITU-T L.1010 Green battery solutions for mobile phones and other hand-held in- || 2014-02-13
formation and communication technology devices
ITU-T L.1015 Criteria for evaluation of the environmental impact of mobile phones || 2019-05-22
ITU-T L.1020 Circular Economy: Guide for Operators and Suppliers on ap- || 2018-01-13
proaches to migrate towards circular ICT goods and networks
ITU-T L.1300 Best practices for green data centres 2014-06-29
ITU-T L.Suppl.5 Life-cycle management of ICT goods 2014-12-19
ITU-T L.Suppl.20 | Green public ICT procurement 2015-10-23
ITU-T L.Suppl.28 | Circular Economy in Information and Communication Technology; || 2016-10-14
definition of approaches, concepts and metrics

Servers

000@0 ¢0¢ 0¢G¢00

| Question | Answer || Sub - Question || Choices | Consumption |
Who is the manufac- || Intel Which group do vou | a. Low End CPU (Core i3) 55 to 73W -
turer of your CPU? choose for your CPU | b. Mid End CPU (Core i5) 73 to 95W @ N
based on the device || c. High End CPU (Core i7) 77 to 95W —
model? d. Top End CPU (Core i7-E) 130 to 150W e e e ek .'.““-‘-:“‘ (=) (&
e. Highest End CPU (Core i9) 125 to 150W e e Q @ .-
AMD Which group do vou || a. 2,4, 8, 12 and 16 Cores 65 to 280W
choose for your CPU || b. 24, 28 and 32 Cores 155 to 3220W
based on the device || c. 48, 56, 64, 84 and 96 Cores 200 to 360W 0 6 @ ° @ @ Q
model?

ﬁ@@@ﬁ@

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

Development Process of Green ICT tool

»
X

o‘. React JS

Sitninetle:

el Which category Is your Intel CPU?
Mothert board
cpu Low End CPU (Core i3, 30-70W)

eroc >

Mid End CPU (Core i5, 40-100W)

tion Unit High End CPU (Core i7, 80-150W)

Top End CPU (Core i7-E, 30-70W)

Server 2 Highest End CPU (6Core i9, 40-100 W)

Overview
Custom component

Figure 1. Mocap used for ICT components definition

Development

Develop prototypes and test

concepts to refine ideas and ensure

feasibility and functionality.

L
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Assessment Name

ICT System Total Consumption

Servers
Name
Server 1
Server 2

Total Consumption

Sensors

Name

Energy Consum ption

Energy Consum ption

Save

282 kW

141 kW

141 kW

282 kW

& Exit

Download

Figure 2. Mocap used for total energy consumption

calculation



Steps

Development Process of Green ICT tool

Demonstration &

[[J Green ICT Tool v2

Dashboard Implementation

Recent Assessments Assessment of ICT power
consumption for TRINEFLEX
infrastructure needs.




Summing up

Enables structured assessment
of ICT components using:

Predefined literature-
based data

Manufacturer technical
specifications

Manual input options

ed

Calculate and
visualizes:

* Energy consumption (W)

* Annual electricity use
(kWh)

* Carbon emissions (CO,eq)

* Comparative benchmarks
(household/office
equivalence)

A

Contributes to:

* GreenerICT system
design

* EU Green Deal
objectives

e Sustainable digital
transformation

* Bringthe gap between
sustainable strategies

and measurable
technical data

Provides useful
insights for:

ICT designers

* Policy makers

Industry stakeholders
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