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What is the IEA IETS?
The International Energy Agency (IEA) has
established various technology collaboration
programmes to provide a platform for coun-
tries to work together to advance research,
development and commercialization of en-
ergy technologies.

The IETS is the technology collaboration pro-
gramme on “Industrial Energy-Related Tech-
nologies and Systems”. The IETS TCP fo-
cuses on energy use in a broad range of
industry sectors with significant potential for
emissions and cost savings. The work pro-
gramme ranges from aspects relating to the
development of processes and energy tech-
nologies, to overall system analysis and en-
ergy efficiency in industry sectors.

Task XVIII
Title: “Digitalization, Artificial Intelligence and
Related Technologies for Energy Efficiency
and GHG Emissions Reduction in Industry”

Phase 1: 2018 – 2020
Subtask 1 Assessment studies

Phase 2: 2020 – 2023
Subtask 2 Methods and applications of

digital twins
Subtask 3 Lessons learned and created

values by digitalization
Subtask 4 Roadmapping the implemen-

tation of digitalization in the energy-
intensive process industries

Task XVIII started with the first subtask in
2018. The goal was to bring together experts
from around the world to identify the most im-
pactful topics for the subsequent subtasks.
Three topics were selected and the respec-
tive subtasks were launched in 2020.
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Digital twins in industrial energy systems
In Phase 1 of Task XVIII we did a study on the current state of digitaliza-
tion in Austria’s industry [1]. We also identified the 15 most promising
digital technologies and applications. One technology stood out: the
digital twin.
Digital twins have the potential to improve the energy efficiency of in-
dustrial energy systems considerably and consequently reduce green-
house gas emissions. However, the technology is not yet mature and
the potential benefits have not yet been quantified in industrial applica-
tions. For this reason, we proposed to establish a subtask with a focus
on methods and applications of digital twins that would work on this
topic.

What is a digital twin?
A digital twin is a virtual represen-
tation of a "real world" energy sys-
tem that matches its physical at-
tributes through measured values
and domain knowledge. By em-
ploying simulations, artificial intelli-
gence methods and/or optimization
algorithms, the operation and/or de-
sign of the energy system can be
improved.

Preliminary results
The first activities in Subtask 2 aimed at assessing the state-of-the-art of digital twins in indus-
trial energy systems and at collecting some basic information on the projects that participants
contributed to Subtask 2.

Questionnaire
A questionnaire was designed and
distributed to the participants and
other stakeholders. The replies
showed that most applications of
digital twins of industrial energy
systems are aiming at energy-
intensive process industries.
They also gave an insight into
the motivation to implement digital
twins and the main challenges.

Project presentation sessions
In addition to the questionnaire, a series of project presentation sessions were organized, where
all participants introduced their approach to digital twins and shared their insights and experi-
ences. Recordings of the project presentations have been made available on YouTube [2].


