GridCloud

Advancing Decision-Making in Distribution
Grids through Digital Process Twin Integra-
tion for Grid Planning and Operations

33 The Gridcloud project will develop ad-
vanced Digital Twin technologies to optimize
grid management in Austria, Germany, and
Turkey, laying the groundwork for a resilient
and efficient energy grid with broad adoption
potential.

The GridCloud project, aimed at European Distribution System Oper-
ators, seeks to advance decarbonization through innovative digital
solutions. Positioned against Europe's energy transition challenges,
GridCloud integrates artificial intelligence and data analytics to opti-
mize grid management. The multi-faceted strategy encompasses:
fostering stakeholder collaboration for a seamless green energy tran-
sition; developing "Digital Process Twins" for system information dig-
italization and real-time decision-making; and automating digital twin
creation while ensuring loT compatibility for superior system perfor-
mance. With country-specific goals in Austria (augmented grid control
and stakeholder engagement), Germany (grid data integration and
standardization), and Turkey (anomaly detection and operational op-
timization), GridCloud aspires for a sustainable, efficient, and reliable
energy distribution landscape.
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Main Objectives

Joint Programming for Flourishing

The GridCloud project aims to revolutionize the energy sector by lev- Innovation -

eraging advanced digital technologies, particularly Digital Twins, to from Local and Regional Trials
optimize grid management and control. The primary objectives are to towards a Transnational Knowledge
enhance stakeholder engagement, drive technological development, Community

and conduct rigorous testing to empower Distribution System Oper-

ators (DSOs) in Austria, Germany, and Turkey. This initiative focuses www.eranet-

on the seamless integration of grid data, standardization of digital smartenergysystems.eu

tools, proactive anomaly detection, and scalability of Digital Twins to
ensure robust, real-time monitoring and predictive capabilities.
Through these efforts, GridCloud seeks to facilitate a smooth energy
transition and promote sustainable, efficient energy distribution
across multiple regions.

Main Results

1. Developed and tested an augmented grid control Digital
Twin for Austria, exploring various use cases. GridCloud

2. Engaged end-customers via workshops and surveys to
align project objectives with stakeholder concerns.

3. Platform Development in Austria: Created a control plat- AIT
form with APIs and databases for DTs, integrating with SHTTBNGIGEYTUTE

the Act4.Energy control platform. TOMORROW TODAY
4. Grid Data Integration in Germany: Identified and de-

ployed grid data for Digital Twins, ensuring compatibility INNOVATIONSLABOR

and performance in field tests. actd.energy

5. Established and validated plug-in and parser standards

for DT data modules across diverse grid models. . . o
technische universitat

6. Anomaly Detection: Agreed on data management with dortmund
grid operators, developed anomaly detection systems,
and created an anomaly data database for predictive
modeling. O ‘ Hochschu!e _

Bonn-Rhein-Sieg

7. Integrated Grid Mapping: Combined infrastructure map- University of Applied Sciences
ping with regulatory analysis to tailor energy deployment
to local energy communities (LECS).

8. Digital Twin Validation: Developed and validated a real-
time Digital Twin architecture for reliable grid monitoring
and management in Germany, Austria, and Turkey.

9. Proactive Anomaly Detection: Implemented early detec-
tion tools for power transmission line anomalies in Tur-
key, integrating data with the DT platform for advanced
maintenance.

10. Scalability of DTs: Evaluated and validated the scalability
of Digital Twins, emphasizing broad adoption and ad-
vanced grid management across multiple regions.
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