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Increasing customer demand, renewable energy %
intermittence, climate-change disasters, and

microgrid development have stressed the electric

grid globally. But neither governments nor private

utilities have the required digital infrastructure to

ensure grid resilience as the clouds loom larger.

What's needed is a technology-driven solution, a

digital twin that predicts and acts on ???

This paper provides a basis for future research that
aims at applying the digital twin concept in the
energy sector and particularly for power grid
management. in several different studies regarding
smart grid and SES, the keyword "digital twin" is not
always used. local alpine regions - A case study in
northern italy. Energy, 202

System Layout
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ITALY DIGITAL TWIN ENERGY SOLAR
GRIDS

In recent years, significant effort has been made in
research of digital twins of renewable energy grids
and application of artificial intelligence in modeling
renewable energy assets. H. Xu et al. [ 1] present a
comprehensive review of data-driven digital twins
for renewable energy systems, discussing the key
components of such systems and

The Siemens Electrical Digital Twin provides utilities
with a single source of truth to model data across
their entire IT landscape. Power grids - the ultimate
engineering achievement of modern times. Behind
the scenes is a massive flood of digital data, which
enables utilities to plan, operate, and maintain their
grids with a digitalized

Cybersecurity Assessment of Digital Twin in Smart
Grids Mulualem Bitew Anley1,4,0tuekong Ekpo2,4
andT. Milinda H.Gedara3,4 1Universit? degli Studi
di Milano, Milano, Italy 2Universit? degli Studi di
Napoli, Napoli, Italy 3Universit? degli Studi di
Salerno, Salerno, Italy 4IMT School for Advanced
Studies Lucca, Italy Abstract The advent of the
digital twin paradigm marks a ???
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ITALY DIGITAL TWIN ENERGY SOLAR
GRIDS

Digital Twin technologies are a promising solution
for enhancing building energy performance and grid
management. These advanced tools offer the
potential to increase grid flexibility, maximize the
storage capacity of buildings, and optimize the
exploitation of renewable energy resources.

Keywords: barriers, digital twin, energy systems,
modelling, real-time analyses. 1 INTRODUCTION
Today's energy system architecture is turning
toward a massive electrification of consumptions

-

and renewable energy source (RES) penetration [1].
In 2?72

The growing interest in Digital Twin (DT)
Technology represents a significant advancement in
academic research and industrial applications.
Leveraging advancements in Internet of Things
(IoT), sensors, and communication devices, DTs are
increasingly utilised across different sectors, notably
® | ; in the energy domain such as Power Systems and
L Smart Grids.
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ITALY DIGITAL TWIN ENERGY SOLAR
GRIDS

The energy sector today is undergoing the digital
revolution. The Internet of Things (loT) and its
subset, the Internet of Energy (loE), that comprise,
for example, smart meters, artificial intelligence (Al),
or virtual reality (VR) with their practical application
to the energy sector all together contribute to the
enhancement of the smart energy grids of the

future.
o The proposal for a digital twin of Europe's electricity
grid was one of those in the European
l - Commission's action plan for digitalising the energy
A sector, which was released in October 2022. The
digital twin will be a sophisticated virtual model of
the European electricity grid.
{ - .’—ﬁ__“
| ==
- The Siemens Electrical Digital Twin provides utilities
= = rrrrrrrrTrY with a single source of truth to model data across
[ s l their entire IT landscape. Power grids - the ultimate
EELEER

engineering achievement of modern times. Behind
the scenes is a massive ???
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ITALY DIGITAL TWIN ENERGY SOLAR
GRIDS

Electric Digital Twin grid can perform online analysis
( of the grid in real-time and integrates all the past
| and present data and express the current grid status
E| to the producers and consumers and

U A

Digital twin (DT) framework is introduced in the
context of application for power grid online analysis.
In the development process of a new power grid
real-time online analysis system, an online analysis
digital twin (OADT) has been implemented to realize
the new online analysis architecture. The OADT

1 :""‘_' l [ approach is presented and its prominent features
Fo— | a) b T are ??7?
—_—
v
Digital Twin Solutions for Power Systems ???

Power & Energy Magazine ??7? Volume 22: Issue 1
??? January/February Making Digital Twins Work
??? Computer Volume: 56, Issue: 1, January 2023
Digital Twins: Universal Interoperability for the
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ITALY DIGITAL TWIN ENERGY SOLAR
GRIDS

The global energy sector is rapidly shifting to a new
blueprint driven by the urgent need to include vast
amounts of variable renewable energy sources,
decentralized power generation, and the pressing
need to reduce carbon emissions. In this landscape,
flexibility is the cornerstone for the new power grid
architecture and it also means that more
digitalization solutions are needed to ??7?

Real-time state estimation using a digital twin can
overcome the lack of in-field measurements inside
an electric feeder to optimize grid services provided
by distributed energy resources (DERS).

Digital Twins Definition Language (DTDL) ontology
for Energy Grid Domain ontologies are the
foundational components to develop global
solutions with industry standards. The Azure loT
engineering team has been collaborating with
customers, domain experts, and industry-standard
organizations to develop DTDL ontologies by
leveraging the existing
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ITALY DIGITAL TWIN ENERGY SOLAR
GRIDS

LIQUID COOLING ENERGY

STORAGE SYSTEM The modelling of the digital twin incorporates the

EM

utilization of the smart data model derived from the
CIM. By leveraging the CIM's smart data model, the
digital twin's entities have been structured and

Tnos  moween e organized in accordance with the NGSI-LD (Next
Generation Service Interface - Linked Data) format,

see Figure 3. In the smart energy sector

The Digital Twins (DTs) offer promising solutions for
smart grid challenges related to the optimal

@ e operation, management, and control of energy

- assets, for safe and reliable distribution of energy.

These challenges are more pressing nowadays than
ever due to the large-scale adoption of distributed
renewable resources at the edge of the grid. DTs
are leveraging on technologies ?7?7?

The modelling of the digital twin incorporates the
utilization of the smart data model derived from the
CIM. By leveraging the CIM's smart data model, the
digital twin's entities have been structured and
organized in accordance with the ?7??

g
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ITALY DIGITAL TWIN ENERGY SOLAR
GRIDS

The rapid transition to renewable energy threatens
to cause major problems to the very expensive
electricity grid in the Netherlands. In his quest for
solutions, Professor Peter Palensky is now working
on a "digital twin" to make it possible to study the
grid effectively. The digital twin will provide grid

operators, such as TenneT
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