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From 2021, the European Commission
has driven an implementation plan for | %
HVDC cabling technologies as part of its %
strategy to achieve climate neutrality
targets, including the upgrading of
electricity grids and the efficient
integration of renewable energy sources
across the EU.

ATLANTIC OCEAN




CONTEXT eshees

EUROPEAN CABLE INDUSTRY

EC Supporting
220:000 KM Produced Partial Undergrounding AC Technology 400KV

since 2000 (20KM) DC Technology 525KV

50.000 KM required DC Intereonnections Max Capacity: 802C /

4 Major HV Cable
OEMS
N21 Nexans EasyDC-
FOS Partner

EHV (>220Kv)
EU Manuf Capacity
3500km / year
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EUROPEAN CABLE INDUSTRY: Concept of partial undergrounding

Reduction of Transmission Project Permitting Times = Faster Integration of DER and RE Sources

> 20KM Requires no Compensation.

Reduction of 10 Years Line Delivery to less than 5.

Increases Resiliency & Capacity. > 5% Quality and Continuity of Supply

No restriction to farming or land usage. NIMBY or BANANA Community eradicated.

Reduces Environmental Damage and EMF Risk.
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Reduction Increase Less

of energy of grid environmental
impact

losses capacity

>50km
without
compensation

Easier
installation
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CHALLENGES

XLPE Cost
environmental of Impact of
impact installation a fault

Long distance Aging &
monitoring capacity
knowledge
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New generation of HVYDC
>525kV cable systems with
optimized energy transport
capability and reduced

environmental impact, paired
with fibre optic-based
intelligent tools for ageing
monitoring and efficient fault
detection hosted in a
cybersecure digital
environment.
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WHAT WE AIM FOR €ZDC=o5)

New generation of HVDC >525kV cable systems with optimized energy transport capability and reduced
environmental impact, paired with fibre optic-based intelligent tools for ageing monitoring and efficient fault

detection hosted in a cybersecure digital environment.

Reduction of External Energy Dependency

Increase of European Full EU Industrial Capabilities.

Insulating and Conducting Materials to increase Voltage and C Levels & reduce Environmental Impact.

-----@-------@-------0

Monitoring Technologies to assess Aging, Capacity and Locate Faults
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SPECIFIC OBJECTIVES

Create a fault location

|dentify and define the Design and develop a safe, Develop and optimize digital

specific design, technical cost-efficient HVDC cable tools and indicators for precise ool for HV cables
specifications and standards  solution that enhances identification of thermal, using fiber optic
required to develop the new performance, extends acoustic, and space charge sensing to detect
cable system and monitoring  lifecycle, and meets industry ~ factors to monitor ageing in acoustic, vibration,
solutions. standards. cable systems. and temperature

anomalies.

Develop and deploy a digital Integrate the stand- Demonstrate the technologies Ensure the

fiber optic PD monitoring alone digital models in relevant European sustainability of the
system with an online PD into an edge, cybersafe environments, through the proposed

analyzer, reducing fault infrastructure. execution of tests that will technologies.

alarm inaccuracies and measure compliance with the

enhancing maintenance proposed benchmarks.

safety.
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PROJECT OVERVIEW

Transmission System

Generation
INTELLIGENT MONITORING SYSTEM
AC DC BASED ON FIBRE OPTIC SENSING
~ : Acoustic (DAS) ¢
( ) ( ) {« )
P Temperature (DTS)

HVDC CABLE
PROTOTYPE

®» Improved
XLPE- based
insulation

» Higher energy
transport
efficiency

» Reduced
environmental
impact

@C=

’ Partial
Discharge (PD)

Edge Nodes and DTS, DAS, PD
Vibration and Temperature Interrogators
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Distribution

DC AC

v
Vibration
P Cloud Predictive cable system management
Space charge models Algorithms Insulation Ageing
PD monitoring Prediction
P Data Thermal & Ampacity @ Transmission =S
R —. N S e > ==
’ models @ capacity =
DAS, DTS and vibration | Upgraded Fault v
monitoring Location System Decision
making

* Cybersecure

infrastructure

((%)) = IBI=_

USE CASES

Demonstration
and field-testing
supported by
TSOs in two sites
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EXPECTED RESULTS

> 525 HVDC
Cable

15% Reduced Env.

Impact.

14% Increased
Capacity

10% Material
Reduction

Towards a wide-spread HVDC-based power system enabled by new highly efficient cable & fibre optic monitoring systems

+125-250km

Long Distance
Monitoring

Reduction of False
positives to <10%

New Algorithms

90% Aging Accuracy

1hr to 8hr Capacity
Prediction

- 20% Fault Loc Time

New Modelling
Techniques

“Hopping” Space
Charge

Maxwell Magnetic
Field

Thermal

€asyDC=os)

Cyber Secure Edge
Node

Algorithms
Interoperability

10s Latency Display
IEC 62443 Security
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TESTING & VALIDATION €=

EasyDC-FOS’s industrial feasibility will be demonstrated through testing sites across France,
Denmark, and Norway, validating cable capacity and performance in relevant industrial

environments.

DEMO
* Validation of the cable insulation operational The test will involve subjecting the
capacity under high-voltage loads insulation system to 1.85 times the

rated voltage, while also running
currents through the conductor that
match or exceed operational loads.
The goal is to verify the new cable
.j\rexa NS system’s capability to operate
FLECTRIFY THE FUTURE reliably over a 40-year design life, in
line with industry standards.

9 Halden, Norway
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TESTING & VALIDATION =D

USE CASE 1 USE CASE 2

* Designing a Testbed to validate the health * Demonstrate condition monitoring methods
monitoring and fault location techniques in in HYDC underground and submarine
field applications. transition joints.
9 @ygarden, Norway il A 9 Jutland, Denmark

Statnett— ENERGINET
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Manuel Mufoz (Project Coordinator)
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https://easydcfos-project.eu/

EasyDC-FOS EU Project
Thank you!

EasyDC_FOS
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