


Session 1 - Network Components





Session 1:  Network Components

Tuesday:   Round Tables

• Power Electronics in Distribution 
Grids

• DC and Hybrid AC/DC networks

• Life Cycle Assessment

• Innovation Forum



Session 1:  Network Components

Wednesday:  Main Session



Thursday:

Poster Sessions
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Session 1: Network component - Transformers

• 151 Submissions
• 29: Cables

• 44: Switchgear

• 51: Others

• 29: Transformers

• 04: Assetmanagement

• 13: Design

• 09: Diagnostics

• 01: Loadablity

• 02: Operation

Resilience

Weerbaarheid, wendbaarheid of veerkracht.
Het is het vermogen om in onverwachte situaties en 
erna goed te kunnen blijven functioneren.



Paper 1171 – De enige Nederlandse inzending voor 
transformatoren…

It can be concluded that the rapid increase in installed PV and 
wind capacity in the studied area has not resulted in a 
significant change in failure rates of distribution transformers. 



Nederlandse status quo…
• Belastbaarheid
• Beschikbaarheid
• Maakbaarheid & inpasbaarheid
• (Resilience)

Mijn (objectieve ;-) favorieten:
• 54 – Smart Transformer; een onooglijk groot ding maar wel leuk om te zien wat er bij komt kijken
• 791 – Testen van een Solid State Transformer – héél anders dan (alleen) IEC60076
• 796 – Hybrid Transfomer - Controle over spanning, reactief vermogen, onbalans en harmonischen
• 211 – Verouderingstest olie-/papierisolatie distributietransformatoren
• 273 – Thermische modellering van een variabel koelingsregime
• 325 – Algemene methodes om de “resilience” te verhogen van een transformator
• 807 – Vergelijkende test met Nomex isolatie, conventionele en driehoekskern
• 1046 – Experiment met nanofluids



Paper 807 – Improving reliability and performance of transformers for power 
distribution units in data centres (de-rating of non-lineair loads)



Paper 1046 – Thermal analysis of new generation of distribution 
transformers: experimental validation (nanofluids)
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Session 1: Network component – Cable systems

• 151 Submissions
• 29: Transformers

• 44: Switchgear

• 51: Others

• 29: Cables
• Electrification & disruptive (tour 1 & 3)

• Diagnostics, sensors & auto (tour 2 & 4)

• Context & Enviro (tour 5 & 7)

• Model & prediction (incl. Ageing) (tour 6 & 8)

Electrification & 

Disruptive
35%

Diagnostics, Sensors 
& Automation

21%

Context & 
Environment

10%

Model & prediction 
(incl. ageing)

34%



Five Dutch contributions session 1 – Cable systems



Session 1: Network component – Cable systems

• France, Germany, Italy, Netherlands, Norway, Portugal

• Resilience, super conducting, cable ampacity, health assessment(s) and modelling (AI)

• ‘Objective’ favourites:

• 133 - Investigating the bending stiffness of polymeric cables

• 143 - Thermal modelling of the soil to study the impact of climate change on the current rating of underground mv cables

• 445 - Medium voltage joint design options for higher conductor temperature (110 °c)

• 466 - Thermo-electrical ageing of paper insulated MVAC cables: experience from laboratory experiments

• 845 - Influence of high frequencies and harmonic distorted voltages on refractive field grading for medium voltage cable 
accessories

• 912 - Strongly reduced computation time of thermal modelling of primary components using a convolution-based approach

• 948 - Investigating the Impact of RES Integration on Medium Voltage Cable Joint Failures Based on Geographical Correlation 
Methods

• 950 - Thermo-electrical ageing of 10kV paper insulated lead covered cables: experience from field experiments

• 1087 - User-friendly current capacity rating for power cables based on finite element analysis

• 1237 - Data driven analysis of underground MV joint failure phenomena in the Italian distribution grid



Paper 1237

• 50% MV-network underground

• Reliability is the key for a resilient distribution grid

• 2/3 failure concentrated on the MV-joints: 15702 (2022), 15847 (2023)

• Annual MV joints fault rate is 0,089 fault/km (total 177.533km)

• Pronounced correlation failure and first initial heatwaves 
(combined with year peak)

• Thermal expansion within joints, formation voids, PD, 
degradation process, soil

• Double fault rate high concentration area’s respect to the low area’s



Paper 143 

• Convener workgroup CIGRE B1.91

• Analytical models are implemented to assess the soil 
temperature and its thermal resistivity

• Models used to forecast the soil characteristics assuming 
climate change.

• Model for temperature and humidity prediction
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Session 1: Network component - Switchgear

• 151 Submissions
• 29: Cables

• 44: Switchgear

• 10 papers: SF6-free Switchgear

• 10 papers: Digital and Sensors

• 5 papers:   Vacuum Interrupters

• 4 papers:  DC / Semiconductors

• Other papers on TRise, Aging, FEM, Endurance, Overhead, LCA, Arc Flash, PD

• 51: Others

• 29: Transformers



SF6-free switchgear



SF6-free switchgear

Atmospheric Air / 

E-Field Control

Pressurized Air

Insulation Technologies Switching Technologies

(Shunt) Vacuum 
Interruption

Puffer Switching

Alternatieve gassen vallen af

• Novec, HFO

• Switching in Air
Roet, PFAS, Toxisch



Vacuum Interrupters

93 - SF6 -> Vacuum

509 -

FEM Optimizations

752 - New VI ranges 863 - Higher ratings
955 - Electrical Field Control 
to fit in VIs in SF6-free



Digital

33 – Digitization for 
predictive maintenance

107 – Digital 
Twin Temp Rise

281 – More fundamental 
discharge analysis

575 – Sensors / Digital

774 – Digital Twin 
Tripping Coil

766 – Experiences LPITs

Compact - Low Loss - Accurate - Wide 
band – Improved Standards & Testing
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