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networks today consist of approxir 00,000
km of lines between voltages of 110- 0 kV bas ds

on data Ember has compiled from Tra 2
System Operators (TSOs) <4

The distribution system is a key part of the electricity
chain. It links bulk production with end consumers.
Recently, radical changes have taken place in every
segment of the power industry. These are calling for
a changing role of the Distribution System
Operators (DSOs) in Europe.

This map is a comprehensive illustration of the
transmission system network operated by members
of the European Network of Transmission System
Operators. Network elements are not located at
their exact geographic location. The map shows
existing elements and those under construction:
power plants, converters, substations and
high-voltage
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Europe's power grid, the world's most

interconnected, is set at 230 volts (an EU standard
since 2008). The United States power grid is much
less well integrated, but all over North America the

voltage is a nominal 120 volts. ???

[
l

in Europe (CEER, 2015a). Electric power systems
have been going through a radical transformation
due to renewable energy sources, distributed
generation, demand-driven planning ambitions,

.‘ =

smart Distribution System Operator means a
natural or legal person responsible for operating,
ensuring the maintenance of and, if necessary,
developing

The first power-distribution systems installed in
7 T European and US cities were used to supply
W lighting: arc lighting running on very-high-voltage
- S —— (around 3,000 V) The problem of optimization
through the reconfiguration of a power distribution
system, in terms of its definition, is a historical single
objective problem with constraints.
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P77 ?7? 27 27 ?? 2?7?27 ?7? electricity distribution

business ??7? key characteristics Dsos have two
main functions: they act as system operators and as
neutral market facilitators. 1. System operators:
Dsos secure a reliable flow of electricity through

%
\/

their network to their customers. they constantly
V] develop and maintain their networks to ensure that
the

=
= R

Furthermore, cross-border trade between EU
countries reduces the investment needs in other
technologies needed to support renewables. Roth
and Schill (2023) found that interconnection reduces
the optimal energy capacity need for electricity
storage by 31 percent for a fully renewable central
European power system (Figure 7). The paper
showed

The electricity grid is a complex network of high,
medium, and low voltage lines, that connects the
power generators to end users. The power network
is one of Europe's critical infrastructures, providing
security, stability, ??7?
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The 2-Day Silver Package Includes: Power
Congress keynote Sessions (Thursday 28th - Friday
29th of November 2024) The European Power
Distribution & Transmission Systems Development
Summit (EPD) Stream | Thursday 28th & Friday
29th of November. The European Power Generation
Strategy Summit Stream (EPG) Stream | Thursday
the 28th & Friday the 29th of ??7?

Distribution System Operators (DSOs)'s role has
evolved and diversified along with the transition
towards a cleaner electricity system, making them a
key instrument to reach the EU commitment to
climate neutrality by 2050.

European Distribution, Transmission and Power
Generation Strategy & Systems Development.
Power Europe Overview. Register to Atttend; 3-Day
Congress Agenda; Inv. Speaker: Sotiris
Georgiopoulos, Director of Distribution System
Operator, UK Power Networks * Power Distribution
& Transmission (EPD) KEYNOTE SESSION
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This paper uses Data Envelopment Analysis to
compare the performance of the power systems in
16 European countries using data available to the

I‘%l; bdodbd
slglziziels

public. Three perspectives were considered,

focusing on technical aspects affecting quality of
service, network costs and environmental impact.
These mechanisms aim to encourage distribution
system

zzzzzz

The distribution grid is a remarkable engineering
achievement, comprised of numerous high-tech
; digital components and services. As the power

o @ ” system evolves, incorporating cutting-edge
. technologies such as small-scale renewables,
electric vehicles, and heat pumps, will require a

much more digitalised infrastructure.

An example of a three-phase power distribution
network is illustrated in Figure 1 below. 3-Phase
Power Distribution Network. Distribution voltages in
continental Europe are typically 110 kV, 69 kV and
20 kV, but practice varies from country to country. In
the USA, voltages of 138 kV, 115 kV, 69 kV, 34.5
kV, 13.2 kV and 4.16 kV are employed.
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The majority of existing test feeders are
representing the North American style distribution
systems. Basically, in Europe, each power
transformer connected to the MV network creates a
fully functional LV distribution network with 4 wires
supplying a large number of customers or loads.
The need for a real European distribution system in

The Distribution Network (DN) in Europe and North
America today is witnessing a paradigm shift in
operation from a conventional passive system
where a top to bottom active and reactive power
flow

Virtually all ac transmission systems are
three-phase transmission systems. Distribution
Systems. Distribution segment is widely recognized
as the most challenging part of the smart grid due to
its ubiquity. Voltage levels of 132 (110 in some
places) or 66 kV are usual HV levels that can be

found in (European) distribution networks. Voltages

h—v—‘—v—‘"—r—f‘—n\‘—ﬂ—d
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The future smart grid will realize the interaction
between users and power systems. The power flow
in the distribution network can flow in two directions.

Effects of North-Afrlcan electricity |mport on the
European and the Italian power systems: A
techno-economic analysis. Electric Power

European Power. The European Power programme
is focused on helping Europeans develop
sustainable policy solutions to the issues affecting
the European Union's capacity to act with unity on
the global scene. Distribution ???

BURBRERL
Intelligent enerey storage systen

=

European Power. The European Power programme
is focused on helping Europeans develop
sustainable policy solutions to the issues affecting
the European Union's capacity to act with unity on
the global scene. Distribution networks can also

lower electricity costs for citizens: to be reduced in
the long term as the power system becomes

j !
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Europe's power grid, the world's most
interconnected, is set at 230 volts (an EU standard
since 2008). The United States power grid is much
Ej ’ less well integrated, but all over North America the
voltage is a nominal 120 volts. (Actual voltage at the
wall outlet or light switch in any system can vary by
plus or minus 5 to 10 percent.)

o

Such models are well suited to specific analyses.
For instance, Allard et al. [19] analyze the effects of
local flexibility, e.g., from distribution grids,
curtailment, and storage for the development of the
European power system, and Mai et al. [20] study
possible scenarios for the decarbonization of the US
power system.

i This became the model for electrical distribution in
; ( - Germany and the rest of Europe and the 220-volt
‘ | system (later 230-volt) soon became the European
norm. Single phase power in Europe The nominal

European voltage is now 230V 50 Hz (formerly
240V in UK, 220V in the rest of Europe).
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/N i Ahead For Power Infrastructure. 5 ??? From 2024
= to well beyond 2030, power grids will face
[ o i increasing challenges to grid stability due to: ??7?
- ' A The electrification mega -trend raising demand by
p about 20% by 2030, and about 60% by 2040. ???

Countries shifting to intermittent renewables supply,
while storage only gradually increases system

Distribution System Operators (DSOs)'s role has
evolved and diversified along with the transition
towards a cleaner electricity system, making them a
key instrument to reach the EU commitment to
climate neutrality by 2050.

=T

[ i
——
i

The HVDC transmission grid has a share of 9 %
and the remaining 20 % is divided among the
storage systems. Figure 3. Distribution of power
generators (left) and storage power units (right) in
the EUMENA region of 2050 46 Christian Bussar et
al. / Energy Procedia 46 ( 2014 ) 40 ??7?7?" 47 Figure
4. Histogram of grid connection power 3
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This applies to most of Europe. US/Canada systems
! AT are "split-phase" 120V (live-live-neutral) supplying
| 120V from either live to neutral, or 240V across the
%§ J two opposite phase lives. Consumers using devices
requiring high power (commerical ovens, machines,
pumps etc..) are often serviced with a three-phase
system. Protective Earth

Mracrnee E IS Our findings revealed digitalisation can significantly
ENERGY STORAGE SYSTEM . . . .

e | benefit construction, operation and maintenance of
Europe's power infrastructure, upgrade outdated
technology systems, and better leverage the

increasing ???

The European energy system is facing
unprecedented challenges and the electric power
distribution sector is therefore required to move
ahead fast with the evolving situation. In 2021, the
EU DSO Entity ??? the association representing the
DSOs at European level ??? has started its
operations, placing the sector at the heart of EU
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strengthen the European power industry and its
suppliers; and help position Europe as a leader in
what can be one of the most important technology
advances of the next few decades. Specifically,
European policy makers should: 1. Invest in
research and development aimed at efficient and

low cost DC power components and systems. 2.
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