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Multi Energy Semantic Platform Digital Twin — MESP DT
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Integration of Water Infrastructure and Weather Data 2020 — COVID effects on electricity
« Substation flooding, heat waves consumption

* Mobility planning
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Study of graph-based algorithms to analyze loads and forecast utilization of energy
networks
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Leveraging Semantic Segmentation for Photovoltaic Plants Mapping in
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ng/}g"ggrch Detection of insulation defects through Al partial

discharge pattern analysis

* Partial Discharges (PD) as an early indicator of
insulation degradation.

* Role of PD in predictive maintenance of Medium
Voltage (MV) systems .

* QObjective of the work:
* create an annotated experimental dataset;
* support the training of Al algorithms for the
classification and identification of insulation
defects.

Image of RSE's MV Cable Diagnostics Laboratory. * Work carried out at the RSE MV Cable Diagnostics
Laboratory.
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PRPD graphs by defect class
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Classification of insulation defects

b) Delamination
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f) Corona on ground side
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PRPD (Phase Resolved Partial Discharge) patterns for the defect classes
collected during laboratory tests: a) Void, b) Delamination, c) Semiconductive,
d) Double corona, e) Corona on the active-part side, f) Corona on the ground
side. Each graph represents the distribution of partial discharges as a function

of the voltage phase and signal amplitude,

highlighting

the typical

characteristics of each defect. The colour indicates the occurrence density of

the partial discharges.

Distribution of defects by joint

300 1

250 1

200 A

150

100 -

50

Primary defect
B Delamination
B Semiconductive
. \Void

Cc29 €31 C33 C34 C35
Test object

Cca Cc7

Defect distribution by joint: shows the number of primary defects detected
in each joint, divided into the three types of defects that cause internal
discharges (delamination, semiconductive, void).
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Intelligent Power Grid

The Intelligent Power Grid use case includes electrical measuring devices called PMUs
(Phasor Measurement Units), services performing data collection and synchronization called
PDCs (Phasor Data Concentrators), and monitoring and control applications, based on the

grid state estimation algorithm. This is the application of Continuum Computing to Power
Grid.

* %
* %

SCENARIO

CURRENTAPPROACH
=

Primary Substation

e Centralized processing using
monolithic bare-metal workloads.

e Operator assistance needed

to deal with outages.

FOG/EDGE

e Potential cybersecurity issues due
to integration of advanced ICT
infrastructure with power grid
control system

Transmission
Grid
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