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':)S_ Polskie Sieci

= Elektroenergetyczne

PSE Innowacje, our mission

=

Transmission System Operator

Energia w dobrych rekach

Konstancin-Jeziorna,
National Control Center

= PSE - Polish Transmission System Operator,
state owned
» Transmission grid: 400 kV, 220 kV, 110 kV

(coordinated)

Polish transmission grid

= PSE Innowacje is a limited liability company
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Digital Twin of the Power System — scaling from siloed use cases
towards federated digital twin
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Federated Digital Twin

Individual Digital Twins are lifecycle spanning, from planning and design through construction and operation to
decommissioning. Federated Digital Twins consist of a network of individual Digital Twins, which create a lifecycle

view over coupled sectors.

Interoperable
Network of Twins

Cooperation

FDT

System wide capabilities

Lifecycle Management




Al for Grid Operations — TSOs journey to be Al-ready by 2035
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Evolution of the control center of the future

From Operator driven decisions towards autonomous grid actions

HISTORY AND VISION FOR THE CONTROL CENTER OF THE FUTYRE, _ . .00 uu
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Source: CIGRE Al - impact of growing use of machine learning Al in operation and control of power network from or=-

Leverage the potential of digital and Al technologies for the energy system,

2030+

All tools linked to Simulator /
Operations Readiness Center

while mitigating the associated risks, with the goal of making the EU
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New Role of System Operator

o

Operators evolve to collaborate with
Al-driven tools, focusing on
oversight, validation, and
exception handling.

Ll . .
L#:' Shift of Complexity
Automation reduces manual control,
moving complexity into
architecture, integration, and
resilience design.
el Organizational Transformation
000 Building robust frameworks for

testing, interoperability, and
governance becomes critical for
future grid operations.

Strategic roadmap for
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energy system fully digitalised and Al-enabled by 2035

digitalisation and Al in
Energy - publication May’26
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Foundations of Responsible Al in Grid Operations

To responsibly achieve high maturity of Al, foundations in key areas must be laid
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Can operators stay skilled
when Al assists every decision?

Strategy & Roadmap Methods & Engineering

How do we prove Al is safe before
&2 .
B I it acts? |

Organisation & Roles Al for TSOs
1

Who governs an Al Where do we test tomorrow’s
that never stops learning? Al before it touches the grid?

What steps take us from pilots
to European harmonization?

Who is accountable
when human and Al disagree?
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PSE Dispatcher Training Simulator — a Digital Twin
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Digital Twin of the power grid in PSE

To ensure dispatchers’ capabilities, an advanced training environment is needed
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We can simulate:

= Short-term and long-term stability

= Voltage problems and cascading failures
= [sland operation and reconnection

= Full system recovery (black-start)

All in real time .
— o —1— entso®

Innowacje




Digital Twin in PSE

To ensure safe and efficient substation operations, immersive training using Google VR is essential
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Thank you for your interest in our presentation!

EXCELLENCE

We deliver to the
highest standards.
We provide an
environment in
which people can
develop to their full
potential.

TRUST

We trust each
other, we are
transparent and we
empower people.
We respect
diversity.

INTEGRITY

We act in the
interest of
ENTSO-E

We are ENTSO-E

Anna Gorczyca-Goraj: anna.gorczyca-goraj@pse.pl

We care about
people. We work

transversal and we
support each other.
We celebrate

success.

FUTURE
THINKING

We are a learning
organisation.
We explore new
paths and solutions.

PS= entsod

Innowacje
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