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PC1: Improve supply chain resilience and synchronized asset management \
through standardization

Ongoing projects:

Autonomous robot in the environment of an electrical substation SEDS

Development and deployment of a mobile robotic platform designed for autonomous movement within
\ substation premises. The robot will be capable of performing inspection tasks in high-risk environments. /
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PC2: Streamlining network investments \

Ongoing projects:

Circular economy: re-use of aluminium to forge new ones @

Industrial recycling chain for dismantled high-voltage cables, aiming to recover 600 tons of aluminium annually,
that can be fully recycled without losing quality, and cut CO, emissions by at least 400 tons while ensuring a
\ stable raw material supply.

J

)

White stork populations have increased by 700% since 1974, contributing to 20% of short circuits on the grid.
RTE’s project aims to study the dynamics and evolution of nesting white storks’ distribution to anticipate
\ consequences, manage future risks, and guide birdlife management policy.

SF6-free alternatives for Gas Insulated Substations (GIS) and Air Insulated Substation (AlS) Statnett

The project will pilot SF6 free technologies, considering both Air Insulated Switchgear (AlS) and Gas Insulated
Switchgear (GIS) for all voltage levels (145kV - 420kV), to gain experience thus allowing to fulfil sustainability
K goals and to proceed in the installation of these innovative circuit breakers in the grid.

/

red eléctrica |

The CASSANDRA project aims to develop a digital platform, for Spain’s electricity grid planning, featuring
collaborative scenario management, data integration, and comparison tools. It will streamline the creation and
\ updating of planning scenarios through automation and unified workflows. /

Monitoring of construction work through satellite imaging @

Satellite imaging combined with Al-based analysis to monitor construction activities in the vicinity of RTE’s
transmission lines, to enable the identification of worksites that are not reported through existing procedures.

\ This can improve situational awareness and prevent potential risks to grid infrastructure. //
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PC3: Streamlining HVDC converter concepts \

Ongoing projects:

i

The project aims to advance HVDC grid maturity by improving grid protection and congestion management,
using a vendor-neutral, model-based approach. The project features four demonstrators across the EU,
developing DC protection relays, power flow controllers, and cost-effectiveness tools. /

-

)

Analyzed the benefits of joint offshore electricity infrastructure using meshed HVDC grids, covering converter,
protection, and HVDC circuit breaker technologies, and worked on planning, regulation, and deployment
roadmaps for offshore grids. /

> Y,

CAduzhy 32Ay 3 LINPSSONBISANVKKEIt N £6Y O2y FSNISNI 02y OS LI &

PC4: Development of Tools and Procedures for Optimized Operation of HVDC
Onshore and Offshore Cables

Ongoing projects:

Distributed Acoustic Sensing (DAS) System on the "Nordbalt" Interconnection

The project implements Distributed Acoustic Sensing (DAS) technology along the NordBalt HVDC subsea cable
to enable real-time monitoring of mechanical stresses and rapid fault location, reducing outage duration and
associated financial losses.

- J

InterOPERA “

InterOPERA aims to unlock multi-vendor HVDC grids to make future HVDC systems interoperable by design and
to enhance the grid forming capabilities of both offshore and onshore converters. It involves TSOs, HVDC
vendors, and wind generator manufacturers.

'

o

Covoovse3
HVDC-WISE

Develops reliability- and resilience-oriented planning tools and concepts for large-scale HVDC grid expansion to
improve resilience, reliability, and integration of renewable energy. Different HVDC-based grid architecture
concepts will be compared.

o /
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PC5: Development of near-real-time tools and demonstrators for dynamic
hybrid AC/DC system simulations

Ongoing projects:

DAEDALOS -

The project aims to facilitate the transition of the current power grid towards a novel approach where such
AC/DC hybrid systems and MVDC/HVDC grids are foreseen to enable the growth of intermittent renewable
energy sources.

CAduathy 32 Ay 3 LINE 2 SESIZS t @ 2BWSyisitt WIY $ Yi RBY2 yIayiR: §2NBR FT2NJ Reylk YAO
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PC6: Roadmap for grid forming capability as a solution for power electronics
dominated system

Ongoing projects:

VYSINC - Virtual Synchronous compensator red eléctrica

The project aims to develop and test a 16 MW, 3.45 MWh hybrid synchronous compensator based on lithium-ion
batteries and supercapacitors, featuring advanced grid-forming capabilities. This device will enhance the
stability and reliability of isolated power systems with a high penetration of renewable energy.

Developing and validating advanced grid-forming control for hybrid AC/DC networks and demonstrating it
through hardware in the loop (up to TRL 5) considering the existing HV AC/DC link Attica—Crete. Two
\complementarytools will be developed: a harmonic stability monitoring tool and an active damping strategy. /

)

Develops a comprehensive portfolio of power electronics, management software and tools supporting
optimised and intelligent DC-based hybrid grids. It will also design a hybrid alternating and direct current

microgrid system.
- J

E

Addresses integration of renewables and power electronics into AC systems via new control, protection, and
grid forming methods. It also plans to enhance network security, facilitate islanding operations, and support
investment planning by incorporating multi-energy modelling. /

—\
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PC7: Al-Based Decision Support System solutions for the future system
operations

Ongoing projects:

In response to the rising uncontrollable renewable output and resulting grid uncertainties, automated systems

are used to keep sub-transmission line currents below safe limits. In this view an optimization algorithm allows
k to leverage flexibility from power curtailment, batteries, demand response, and grid topology.

Y,
o=

Use of disturbance recorders data to support detailed localisation of power
quality disturbance sources in the Polish Power System (NPS).

A tool will be developed to enable detailed identification of sources of power quality disturbances in the Polish
Power System. This initiative will support the development of new analytical and technical competencies within
K PSE Group, which can be implemented in operational activities.

/

DALIA - Digital model of transmisién grid and automatic grid anomalies identification

/
™~

red eléctrica

The project focuses on developing a platform for automatic supervision and inspection of overhead
transmission systems. This involves creating a digital model of the grid utilizing 3D LiDAR data combined with
\ advanced algorithms to enhance engineering and maintenance of the transmission infrastructure.

Inter-Area Oscillations Damping red eléctrica

The project develops a predictive model to identify small-signal oscillations and their damping in the Spanish
power system. It analyzes the relationship between damping and key system variables to anticipate risks below
K safety thresholds. Preventive actions are enabled to enhance system stability. /

AN

Identification of inter-area oscillations using WAMS PS:

The project will develop a prototype application for identifying inter-area oscillations using data from WAMS. The
application will be made available for testing by system operators. The work will result in a prototype algorithm
and application (based on openPDC), which will be integrated into dispatcher training sessions.
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PC8: Resilient and Integrated Grid Operations for Extreme Events

Ongoing projects:

/

REN){

Integrated platform for monitoring, validating, and predicting rural fires, using about 80 multispectral cameras
on very high voltage (VHV) towers (~40 m) that cover over 1 million hectares in mainland Portugal. Images are
\ sentin real time to the Decision Support Centre in Coimbra, where alerts are validated. /

NATUREYE - Detection and Simulation of Rural Fires

w2

UKRENERGO

/ Comprehensive Set of Organisational, Technical and Legal Measures to Ensure Power
System Resilience and Security of Supply under Extreme Conditions

The project strengthens physical protection and operational resilience of substations by building protective
structures, implementing underground automated control facilities, and ensuring civil protection shelters are
\ fully available by 2028. It also provides backup power and remote communication systems for critical assets. /

InterSCADA “

The project will develop an open-source, vendor-independent SCADA system. This modular platform will enable
operators to quickly adapt to sudden system changes and implement new monitoring functions. Demonstration
sites in four countries will test InterSCADA’s solutions.
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PC9: Grid Digital Twin for enhanced real time observability

Ongoing projects:

Crete Valley

The project aims to establish a Renewable Energy Valley (REV) lab on Crete island to shift from carbon-based
energy to a renewable, low-carbon system. IPTO will focus on scenario analysis for grid management using a
Digital Twin, involving different weather conditions, energy demand profiles and ancillary services provision. /

o
/

Intelligent monitoring of structural components of power lines using loT sensors

S?D5\

Asset monitoring of transmission pylons with loT sensors and statistical evaluation for fault detection. The
project aims to install loT sensors on selected pylons across selected lines, to develop numerical models with
parametric studies and to validate models using measurement data. /

ASUMO (Advanced substation monitoring) red eléctrica\

This project aims to test and select monitoring devices for a wide range of substation equipment to enhance
asset management. It willimplement a communication architecture that links these devices to a central control
center for real-time data collection.

o /

The project aims to create a European data exchange core supported by interfaces to the energy data space
currently in development. Leveraging advanced modelling and Al tools, the project seeks to deliver a digital
\ replica of the energy infrastructure that can be tested and activated.

\Y4d

J
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PC10: Integrated Framework for Automated DER Flexibility Services \

Ongoing projects:

/a

GridShield Y e R
=elia group

GridShield is exploring the risk that cyber attacks on Distributed Energy Resources (DERs) pose to system
stability to enable a cybersafe integration of residential DERs as a key contributor to the decentralized and

\flexible energy system. /
Granular Certificates for 24/7 Energy Procurement and Transparency ENERGINET\

Granular Certificates to enable precise, hourly tracking of renewable energy procurement. By using
decentralized technologies such as blockchain and zero-knowledge proofs, this project aim to enhance grid
stability, market transparency, and consumer trust with secure, privacy-preserving access to energy data. /

\

=g
Pilot project on TSO-DSO Coordination "l‘ Terna\
W A Driving Energy

I

Building on the existing static DSO validation process from the "mixed enabled virtual units" (UVAM) Italian pilot,
a dynamic “traffic light” system for DSOs is implemented, to signal local grid constraints. This ensures that the
flexibility services' activation from distributed resources does not create distribution grid congestions. /

-

ESI Resource Aggregation :ﬂ Tel’na\

W AN Driving Energy

I

The project is a technical trial led by Terna with participants providing resource portfolios to test distributed
flexibility under conditions similar to future expected policy scenarios. It aims to assess market readiness,

\ resource availability, price signals, and performance limits in supporting the electricity system flexibility. //

CAddahB/ 32 Ay 3 LINE 2S QiliaS IoNIGNSERBTF220K11 25D SRS E A 8 NIJA DS &

PC11: Advanced Power System Forecasting for Enhanced Grid Stability and \
Market Efficiency

Ongoing projects:

Renewable Energy Sources (RES) Management System % Litgrid

Build an automated D-1 real-time platform that sets safe RES operating limits and executes controlled
curtailment to prevent transmission overloads and manage system-wide generation surplus. This will results in
more RES hosting capacity without major grid reinforcements and improved flexibility and responsiveness of the
transmission network.

- )
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PC12: Hydrogen Hub - Enhancing Grid Resilience and Flexibility Through
Sector Coupling

Ongoing projects:

The project aims to design a modular HV offshore floating substation with zero emissions. It involves
researching materials, design, operation, maintenance, and sustainability aspects of the floating substation.

k Maintenance protocols, monitoring systems, and automated solutions will ensure efficient operation. /

CAJdWaMBhy32Ay 3 LINE 2I@RINE IEYKEGEOWH R MNBYa A f ASyO0S yR Tt SEAOATAGE

PC13: Analysis of cross-sector integration potential and role model definitior\

Ongoing projects:

$09 HOPS B ELES

Cross-border smart grid initiative that involves Austria, Croatia, and Slovenia, co-financed by the EU’s
Connecting Europe Facility. It focuses on modernizing transmission and distribution networks to integrate

K renewable energy, electric vehicles, heat pumps, and battery storage. /
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Project Concept Improwve supply chain resilience and synchronisatadn
asset management through standardisation
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Project Concep2: Sreamline network investments
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ProjectConcept 3Sreamline HVDC converter concepts
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Project Concep4: Development ofoolsandproceduresto optimisethe
operationof HVD@nshoreand offshore cables
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Project Concept PDevelopment of nearealtime tools and
demonstrators for dynamic hybrid AC/DC system simulations
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Project Concepbé: Roadmap forGFMcapability as a solution fapower
electronicgdominated system
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Project Concept: Atbaseddecisionsupport systemsolutions for future
system operations
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Project Concep8: Resilient andhtegratedgrid operationsfor extreme

events
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Project Conceptl: Advanceghower systemforecastingfor enhanced
grid stability and market efficiency
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capabilities, they often lack the adaptability to handle the dynamic na
of modern power systems with high renewables penetration.
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Project Concepi2: Hydrogerhub: Enhancinggrid resilienceand
flexibility throughsector coupling
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Project Concepl3: Analysis of crossector integration potential and role
modeldefinition
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I Project concept1

Enhance grid

Useland Improve supply chain resilience and synchronized
sustainability asset management through standardization

v" Grid upgrades face EHV equipment shortages and long delays
Needs ) - .
v" Coordinated asset management boosts efficiency and security 4
addressed i ) \
v" Align specs and maintenance to cut delays and share resources
E v Expanded pool of suppliers supported by common methodologies and
xpected B L .
tools for maintenance, monitoring, and risk management
outcomes

v’ Aligned maintenance and spares strategies to optimize outage planning
and emergency response

Standardization of assetmanagement approaches
Development of methods to mitigate risks (e.g. in the supply chain) for EuropeanTSOs

RDI
Milestones

SF6-free solutions operatingin high voltage and extra high voltage grids

Circular economy and environmentally friendly componentsincluded in planning and
asset management
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1 v’ Assessment and an actionable roadmap for standards development
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