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Three full days of technical presentations and discussions covering the very latest challenges and issues facing electricity distribution
today and in the future, including:

* Main sessions with extended presentations of papers by selected authors

* Internationally recognised keynote speakers of the distribution industry

* Lively panel discussions and round-tables with the industry’s current experts

+ Structured and attractive poster sessions, with pre-arranged guided tours > your opportunity for in-depth discussion with presenting authors
* International industry exhibition with leading global companies > your chance to get a view of the technology of the future

« Research and Innovation Forums (RIFs) > your first chance to hear and discuss what could affect your industry’s future.

This exciting programme will be completed with:

* An opening forum with high level keynotes and debate on topical challenges
* Pre-conference tutorial sessions to update your knowledge on the latest developments linked to electricity distribution
* A selected programme of stimulating technical visits

V

Submitting a paper to CIRED 2023 is a unique opportunity to present your views and share your ideas with hundreds of leading
professionals. CIRED provides a unique forum to discuss and debate technical, operational and business matters, including the
opportunity to interact with key players from utilities, industrial users, manufacturers, regulators, consultants and academics.

Benefits to submitting:

» Every accepted and presented paper will be distributed to all attendees via the CIRED 2023 proceedings

* Every accepted and presented paper will published on the IET library https://digital-library.theiet.org
They will be Scopus indexed and available on IEEE Xplore

* Every author of an accepted paper will be given the opportunity and will be strongly encouraged to display his/her work in the CIRED
interactive poster session with guided tour

» Selected authors will be invited by the session chairs to give a 12-minute presentation in the main sessions with the aim of ensuring
an interesting and balanced debate

» Papers with a special focus on research and innovation will be selected for presentation and discussion in the Research and
Innovation Forum

CHAIRPERSON: MARKUS ZDRALLEK (GERMANY)

Christophe Boisseau (France) Arnaud Allais (France), Frangois Gentils (France)

Britta Heimbach (Switzerland) Jan Desmet (Belgium), Jan Meyer (Germany), Herwig Renner (Austria)

Carsten Bose (Germany) Andreas Abart (Austria), Marie-Cécile Alvarez-Herault (France), Helfried Brunner
(Austria)

Ignaz Hubl (Austria) Ricardo Prata (Portugal)

Fabrizio Pilo (Italy) Riccardo Lama (ltaly), Giovanni Valtorta (ltaly)

Peter Séderstréom (Sweden) Ben Gemsjaeger (Germany), Peter Kjaer Hansen (Denmark), Dag Eirik Nordgéard (Norway)

Prospective authors are invited to submit an abstract of 2 A4 pages (including diagrams and illustrations)
by 14 September 2022. All the papers will be peer reviewed by the Technical Committee and by the National or Liaison
Committee of the author’s country, if any. Successful authors will be invited to submit a full paper by 23 January 2023.

Simply go to the website to download the abstract template and submit online www.cired2023.org

Deadlines

14 September 2022 Abstract submission deadline
14 November 2022 Notification of acceptance

23 January 2023 Full paper submission deadline

CIRED 2023 Organisers
Michele Delville, Céline Dizier & Louisa Kara | AIM, Rue des Homes 1, 4000 LIEGE (Belgium) | Tel. +32 4 222 29 46
I | |



|V pue uonezijendip ul ssaidoid -
qny ejep [einau se OSQ -«
u8isep Aq Aoeald pue A1unoag .

Suiuued ul s1ovJew dzd -
uoleluswidas Jowoisny «
|V pue sonAjeue eyeq

Aljigesadosaiul pue Ajlunoes
— SUOIIN|OS JOPUBARNA -«
A1IN2as- || pue SS900. 910WdY «
J0M3dU pue YQyOSs Ul IV«

uonoadsul pue uonesado

|lenuew ui Alljeal pajuswidny
(Iv “89) uonesedo

pu8 ur suoneoydde maN -
uonesado pus Joy

soiAjeue elep y3Q o[eds 198ie .

su8iedwed Surioyuow
Dd j0 uonejuswa|dwi
pue udisep jusaloyyg .
uoljesijensin
e1ep Dd 10} SPOYIoW [9AON  «
|V o uoneoidde ayy
Suipnjoul ‘elep paiejal DJ 104
solAjeue ejep pue Suluiw eyeq .

suwelsAs

Supeyow pews Joj sjusuodwio) .
saljjigeded uonesIuNWUIoD

pue aouagi||eiul |00
Juswadeuew

1osse 10} |y pue sonAjeue eyeq o

90UBUUIEW JO) SUOIIN|OS  «

Bunseoaloy
wus1-8uo| pue -110ys
Juswadeuew s a1ewiD

spug yews

ul Ayljigeljal pue Aoualjisay
Aoual|isal sA Ayljigeray
Buiuueld ur syuana dH

SOLIBUDDS SISLID pue
1noyoe|q ‘sedeino adie
10} s3d2ou09 uoieWoINe
[ed0] pue YavOos
swoisAs samod

pue uonedIUNWWOod
8ui81anu00 Joy

Aoual|isai jo suolin|os

saoueqInisip
A31unoas 1agAo jo

ased uj uonesadQo
sal8a1e41s

uoljelolsal pue Jnoxyoe|g
JusweSeuew sis)

nisuesy A8isus Ag
uaALIp s3deouod Qg pue
spJepuels Dd Jo Uoisinay
sadejoniano

8Suiyoums pue Suiuysi
SI91IAU| BAI3ORISIUI-PLIS
10 Ayjigedes y8nouyy epu
pue Ayunwuwi dip 88e3jon

sisAjeue ajoAd ay| ‘uSisep
098 sjuBUOdUIOD JoUSBIL)
a8ueyo ajewo jo 3oedwi
‘sjusuodulod Jualjisay
Bunoyuow pue sonsoudelq
sjopow SuieSe
JUBUUSSaSSE UoNIPUOD

uoneziundo ASiaus [e00)
Suipnjour sOSQ 40) Uonel8alul J0108S -
BuiBseyo A3
01 pajejas saniunuioddo pue sadusjey) -
Awouoos uadolpAy jo syoedw| «

swolsAs
uoNqusIp Jo Juswdojensp 1se
8uidnoo Jo1oes pue Aljiqow-3 .
sa1110 pews ul Suiuueld uonnguasig .

uonisuel} ASiaua
8y} 0} UolleWwoINe JO UOINGLIIUOD «
swia1sAs ASisus
8uljdnoo s10308s J0y syuswdojanap
swalsAs SulI01UON pue |0J3U0D

sal|ddns A8isua
a|geulelsns ‘uogJed mo| Sulaallep
Ul SYI0M3IBU UOIINQISIP JO 3|0y
Xz4omod pue a8eiols
- uonesado waisAs A8isua-1yNA| -

(SLov4 pue
DQAH ‘swiiej \d ‘sulie) pue -puim adie|)

soluo.109e Jamod Jo ateys ysiy Asen
Yum spus aininy 01 pajejos sadusjleyd o

SPEeO| pue s991nosal ASJsus painqLasip
‘swialsAs o3e.0)s 01 pajejs sanss| Dd

10edw| 9SI0U PUE [eNSIA JO UOREHWIT «
S9SSO| JO UOIIONPY »
(*"sJauWI| JUS1IND 1jNey
‘AYiAnonpuoaladns ‘sajqed Ayoedwe
ysiy) sanio ad.e| Joy syjusuodwio) «
Aljigow-3 Joj syjusuodwio) .

a8e.01s pue splidooiw
‘SaIUNWIWIOD ASJaus 0)

uoiejal U sOS J0 90y -
uone.daul

uoneoyLIod|d ey .
S8IIUNWWOD
A8Jsus |e00| pue SpLSCIDIN -

sp1i8o1oiw pue syun

uolelauad pazijesiuadep

10 10| 8unsoy sp148 1oy
|0J1UOD pUE UOI}0810Id
spu8 8uipuelsi Sunnosleq

spli8 papuelsi
Jo uonesado pue uonoaleg
S9IHUNWIWOD
A8Jaus |e20| pue
spi8oioiw jo uonesadp .

uppiewyouaq pue
uone|n8al Dd Jo syoadsy  «
spl8oioiw papue|si
ul Dd se ||om se Aljigels
Aouanbaly pue a3ejop -
spl8oioiw pue spud
0Q 01 pajejas sadusjley)d

PLIS UleWw YaIM UOI3OBUU0DS)
puE UOI303UUODSIP
Joj sjusuodwio) .
$21U0.303|8 Jomod pue
uonei8eiul A8isua sjgemausl
'S90IASp ©8.103S ‘SI0SUSS
‘spli8oJolw Joj sjusuodwo)

pu8 ayx

JO 9SN JUBIOY4S SI0W pue

$950]| JoMo| ‘All|IqIXa]} Jo)
SOAIJUSOUI Uole|N3aY

0sa/osL
paleulpiood/pajeldajul o
Jayoredsip
wolsAs se OSQ -«
juawdojanap uonnqLasip
pue Aujiqixe|4 -

uolyeuliojul jo adueyoxa
pue ssaooe Joj s1oadse
ooual|Isal pue A1unoag-||
sainjes)
uonoaloid waisAs pue
SOWAYDS UONO810Id MAN «
Aujiqixayy asn
1o} @doepIUI OSA/OSL *

Juswe8euew
pue uone|nojed Ayoeded .
Juswe8euew
Jamod anipoeay .
speoj| 9|qixa|} pue a8elo1s
‘uoizeaua8 ‘Y3q 404
sa18a1e41s Juswadeue .

a3ueyoisiul

elep pue 1ewojelep Dd
OSsLpue osd

usamiaq JuswaSeuew Dd -
suonnjos

ysnoayl spu [oAON  «
SOWIAYDS Uolewone
uonNQLISIP pasuenpe

10} syuswalinbal Dd  «

S9oINop 98el01S
sjusuodwod
paseq sOIU0J109[0 JOMOd
uolelaua8
Pa1NgLISIP JO UOI3D8UUOD
8y} Joj syusuodwo) .
1awadeuew moyy Jomod
pue |0J3U0D a8€1|0A U0}
slosuas pue sjusuodwo)

$|001  sassao0.d

‘'Spoylaw Juswadeuew Jsiy o
ggsvd

® 000GSOS| uoezipiepuels  »

suoneoldde |y
saoualladxa [enuue -l NN -
uoilnqgiasip oa -
suolnejjeisul
xa|dwoo ul Suie8e SuiSeue|y .

suonouny pue
S8WIBYDS dAIzeAOUUl JUBWS|dwI
03 A8ojouyoey Alepuooss 1oy
sa18a3e.)s JUBWIYSIQINIDY »
sjuawalinbal
MaU 03} anp 8]oAday|
Pa1lwi| e yiim ‘1osse ue se
papJedal swalsAs yavIds

uoneonpd pue Suluiel] .
SuriojuOW UOIHPUOD «
soi8e1el)s oouBUDIUIRIN -

1wawdinbas jo awin ajl pue Dd -
sanss| Ajunwiw|

juawdinba

AJepuodas o3ul sali[euolouny
Dd jo uoneidau|

(zH1 00G 03 OQ) sedlpul pue
sanbluyoa} Juswainseauw MaN

S)yI0M3I8U pUgAY DA
/OV pue DQ Joj sjusuodwo) -«
Ayoeded Suiseasoul
‘Aijigeapeddn ‘uoisuaixe 817
sO|Wwouo8id pue Alajes
spiepueis
sjea1ew
P22IN0S-01q pue pajoAdal ‘MoN «

siusuodwo)
JIoMmiaN

L NOISS3S

AunoasiagAo a28ueyo ajew|d 1310 Mews 3 sjaylew [eoo0| aoeyla1ul OS1
9 8ouasi||a1ul |eloylyie joroedwiayy g | Aypqow-3 ‘uadospAy ‘S8uijdnoo nwuwod ASiaua /OSa 3 3uswoaSeuew jJuswaSeuew

‘uonewJojsuedy [eysdig ‘Ayjigeljad ‘Aouaijisay 10}93s ‘uonyisues) A8iaug suazi}o ‘spriSoJdIN Aujqixal4 jassy

(3AISNI SLO3rdNs TVILNIYIAFdd A3 TVLIA) SNOISSIS OL SL123ArdNnsS TvIIdOL WOYH SHOVYL LSV



SESSION 1
NETWORK COMPONENTS

Session 1 deals with all aspects related to the components used in the electricity distribution networks: cables, overhead lines, primary
and secondary substations, transformers, switchgear, protection and monitoring systems, power electronics. It covers topics related to
the life cycle of assets from design to end of life management. The session also covers environmental concern including eco-design
and life cycle analysis, standardisation, ergonomics and safety. It aims at providing an overview of the state-of-the-art and proposals
for future components, including those needed for smart grids, E-mobility, smart cities and microgrids, as well as components for more
resilient networks in the context of climate change anticipation. This session is an opportunity for DSOs and manufacturers to share their
challenges.

COMPONENTS FOR SMART DISTRIBUTION GRIDS * Components for more resilient networks
* Smart substations ¢ Impact of climate change on network components.

* Components with capabilities for data acquisition, information COMPONENTS FOR LARGE CITIES DISTRIBUTION

generation, communication and cybersecurity

* Components and sensors for voltage and power flow NETWORKS
management ¢ Compact substations
*  Power electronics based grid components * Modular components for fast installation and extensibility
*  Components for DC and AC/DC hybrid networks * High reliability solutions
e Components for integration of distributed generation * Short circuit current mitigation solutions
* Storage devices * Components with increased power capabilities
- Somponents for & mobllty TOWARDS “GREENER COMPONENTS”

¢ Components for the disconnection and reconnection of microgrids « Circular Economy, eco-design, use of bio-sourced and

COMPONENTS RELIABILITY, DIAGNOSIS AND recycled materials, life-cycle analysis
MAINTENANCE STRATEGY * Reduction of losses

¢ Condition assessment, aging models, lifetime assessment Limitation of visual and noise impact
* Management of hazardous substances

¢ Diagnostics of network components
¢ Online monitoring of distribution system assets INNOVATION IN DESIGN OF COMPONENTS
* Use of new solutions like digital tools, big data, machine o

Modelling including digitalization e.g. Digital twins of components
Testing

New materials

Safety aspect, ergonomics and usability

Evolution of standards

New functional specifications

learning, drones for diagnostics and maintenance

* Life extension, upgradeability, increased power capacity,
retrofit operations of existing components

* Reliability and lifetime assessment of smart components
and their integration in existing systems

e o o o o
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Session 2 deals with any phenomena related to power quality (PQ). This includes e.g. flicker, unbalance, distortion in the frequency range
from DC up to 500 kHz as well as events like sags or swells. The session covers also all aspects of electromagnetic compatibility (EMC)
including emission, immunity, its coordination and the related standardisation. Conducted and radiated electromagnetic interferences,
electric and magnetic fields (EMF) and grounding issues are also included.

Modern equipment, like storage and DER, EV, LED

Future grids with high share of power electronic devices Low frequency electromagnetic interference

Challenges and opportunities in microgrids, including Immunity issues related to PLC, ripple control systems and
islanded operation smart electronic devices

DC distribution networks and DC equipment Impact of PQ on life time of equipment

Requirements for advanced distribution automation schemes Earthing systems, step and touch voltages, neutral

grounding practices, risk evaluation
Immunity and safety issues related to DC and microgrids

Resonances and frequency-dependent network impedance
Measurement techniques and indices from DC up to 500 kHz

Integration of PQ functionalities into secondary equipment PQ management at the interface, including coordination of
Accuracy of measurement systems including voltage and current planning levels and emission limits

transducer Interactions related to large PV and wind farms, HVDC,
Strategies to include PQ management in planning and operation FACTS

Efficient design and implementation of monitoring campaigns Resonances related to long cables and increased cabling

Techniques for data analytics and visualization, including Al
PQ data format and data interchange

Efficient design and implementation of monitoring campaigns
Data mining and data analytics, including Al techniques

Novel techniques for data visualization and reporting

PQ data format and data interchange
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Session 3 deals with operational use of components (Session 1) and systems (Session 4) in public, industrial and private distribution networks
in normal operation as well as in any case of disturbance. Session 3 covers all aspects of grid operation including strategies and management
topics, challenges and new application, the integration of DER and special applications. Focus is on the use of new technologies like artificial
intelligence and the operational challenges to integrate and operate new types of load like electric vehicles and storage.

Occupational safety in grid operation (acc. EN 50110)
Augmented reality in manual operation and for inspection
Workforce management tools and techniques to improve
operation efficiency

Organization strategies and schemes for grid operation
Training and Education

Maintenance strategies

Condition monitoring

Management strategies for DER, generation, storage and
flexible loads (electric vehicles, heat pumps)

Larger scale DER integration data analytics and intelligence
for distribution network management

New applications in grid operation (e.g. Artificial Intelligence)
Role of distribution networks in delivering low carbon,
sustainable energy supplies

Multi-energy system operation - storage and P2X (gas, heat, ...)
Energy efficiency in operation (use of e.g. optimized power flow) Operation of microgrids and local energy communities
Reactive power management

Capacity calculation and management

Planning of operation

Detection and operation of islanded grids

Interaction between DSO and TSO

Crisis management

Blackout and restoration strategies

Operation in case of cyber security disturbances

Ergonomics of operation center

Session 4 deals with design and implementation of systems for protection, control and automation in distribution networks. The
consideration of historical grown concepts as well as the latest developments in the world of protection, control, communication, and
automation are topics in this session. Emphasis is also placed on practical application and experience in operating the systems. But the
latest developments, scientific findings and considerations as well as algorithms and simulations are also of great importance.

New protection schemes and functions for up-to-date grid
structures

Protection algorithms and simulation models as well as
tools for protection virtualization

Protection management considering remote access and IT
security

Impact of distributed generation on existing, traditional
protection systems

Protection communication, interface, reliability, IT security
Fault location, fault records and analyses

Testing of protection relays, functions and systems as well
as type tests

SCADA systems merging with different databases
(weather, lightning detector etc.)

Concepts for SCADA systems in a productive environment
in coordination with decentralized control (topological
concept) as well as their development environment
Management systems of power flow, voltage, stability and
ancillary services

Challenges associated with the integration of new DER
assets and technologies, including energy storage,
flexibility, demand side management and control solutions
TSO/DSO-Interface, providing system services and
flexibility on distribution level

Requirements for communication technology in technical
systems at various process levels, including connection to
customer sites

Convergence of power grids and communication grids
IT-Security and resilience aspects of information access
and information exchange

Measures to ensure confidentiality in integrity in
communications (e.g. encryption, key exchange, certificate
management)

Centralized management and monitoring of
communication networks

Automation on distribution level e.g. voltage and load
control

Manufacture-independent multi-vendor solutions and
interoperability

Optimization potential of digital substations with regard to
new automation tasks

Artificial Intelligence (Al) in the automation environment
(analyses, diagnostics etc.)
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Session 5 deals with short- and long-term development of high, medium and low voltage distribution networks, concerning the changing
requirements for electricity distribution including, but not limited to, smart grids and active distribution networks, electrification and
electromobility, energy storage, flexibility, distributed energy resources integration, present and future customer quality of supply
requirements, and optimum asset utilisation techniques and strategies. Papers dealing with meeting the energy transition goals, rural
electrification, and strategies to increase resiliency are also expected.

Evolution of the demand (e.g, the electrification,
electromobility and transport systems, hydrogen and green
gas production, etc.)

Methodologies for demand and generation forecast

Impact of COVID on-demand and generation

Economical versus technical performance

System reliability and degree of adequacy

Performance assessment and benchmarking

Evaluation of technical and non-technical losses

Increasing resiliency against low probability high-risk extreme
events

Microgrids and local energy communities to provide security

of supply

Innovative solutions for enabling energy transition (e.g.,
RES integration, electric vehicles, DC distribution, flexibility
procurement, etc.)

Active networks and smart grids

Distribution systems for offshore wind farms

Low-losses distribution systems

Sector-coupling and distribution development

Design criteria for increasing resiliency

Distribution network schemes for developing countries

Distribution planning and flexibility (forecast,
uncertainties, market, standardisation, etc.)
Integrated/coordinated transmission and distribution
planning with flexibility

Sector-coupling and distribution development
Improving efficiency in distribution networks
Integration of distributed energy resources (distributed
generation, storage, EV, etc.)

Planning criteria for electrification in low load density
areas

Integration of EV fast-charging installations in the
network

Microgrids and local energy communities in distribution
planning

The resilience of smart grid when deployed at scale
and the impact on network planning standards (i.e., IT/
telecoms requirements, common-mode failures)

Least cost investment plans

Financial planning and cash flow for investment

Network ageing

Risk analysis and asset management implications
Non-network solutions

Obsolescence: shorter life-cycles due to automation and
ICT technologies

The energy transition is impacting the DSO's business management. The vision to be the enabler of the transition is clear; however, the
grid infrastructure is nothing that can be changed over-night. While traditional assets typically have long life-times, new business tools,
methods and processes need to be adapted and demonstrated to match new priorities and the necessary speed of transition. The focus
of Session 6 is to take the DSO business perspective including regulation compliance, cooperation with stakeholders including sector
integration, reasonable risk management for flexibility and cybersecurity, customer expectation and overall business digitalization.

Incentive regulation for smart grid technologies, flexibility,
lower loses and more efficient use of the grid

Regulation enabling energy transition

Local flexibility markets and market integration

DSO-TSO interaction in system flexibility

Implementing network codes

Regulation benchmarking and sandboxes

Tariff structures and designs

WACC / financing of investments in a regulated regime

Novel DSO business models and model innovations
Efficient business processes for the evolving DSO roles
New DSO competence needs

Adapting DSO business processes for flexibility

Risk management methods, processes & tools

Balance investment risk, cost and timing

Short and long-term forecasting

Standardization ISO55000 & PAS55

Climate risk management

Role of DSOs in relation to energy communities,
microgrids, storage and off-grid possibilities

Active customers - new needs (incl energy poverty),
requirements and incentives

Improving customer engagement and interaction
Sector integration for DSOs including electrification of
transport, heating/cooling and local energy optimization
Challenges, opportunities and solutions in E-Mobility
Impacts of hydrogen economy

Capacity maps and other real-life experiences —
communicating with transparency

Progress in digitalization and Al application of DSO business
Cybersecurity-physical threats and protection

Social factors and data privacy by design

Next generation AMR and usage of smart meter data
Managing information and data integration

Data platform and hub solutions

Innovations in information exchange (e.g. data hubs)

loT for DSOs



