
EUROPIAN POWER DISTRIBUTION
SYSTEM

Does Europe have a power grid?

With around 18 million kilometersof power distribution lines across Europe - 450 times the Earth's

circumference - the grid is considered a ubiquitous and universal good. Yet,the role of power distribution is

evolving as Europe accelerates its transition to a net zero emission economy. But what makes up the

electricity grid? How does it work?

How much is Europe investing in power distribution infrastructure?

Eurelectric's Connecting the Dots study shows that Europe is currently investing EUR33 billion per yearin

power distribution infrastructure. However,this figure is nowhere near the estimated EUR67 billion amount

needed,as detailed in our Grids for Speed report.

Why is the power network important in Europe?

The power network is one of Europe's critical infrastructures,as it transports and enables the access of

reliable electricity to all businesses and households. With around 18 million kilometers of power distribution

lines across Europe - 450 times the Earth's circumference - the grid is considered a ubiquitous and universal

good.

What is a power distribution network?

In other words, power distribution networks are the links that connect high and extra high voltage power lines

to deliver electricity coming from power generation points to the ultimate point of consumption: households

and businesses.

What are the different types of distribution systems?

Distribution systems around the world have evolved into different forms. The two main designs are North

American and European. For both forms,hardware is much the same: conductors,cables,insulators,surge

arresters,regulators,and transformers are very similar. Both systems are radial,and voltages and power

carrying capabilities are similar.

How much does the EU spend on electricity distribution?

Currently,the EU is spending around EUR23 billion per yearon the expansion of electricity distribution
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networks,with approximately 141 projects regarding transmission networks underway in both the EU and in

cooperation between the EU and third countries.

According to the federation of the European

electricity industry, Eurelectric, the EU should

increase its investment in grid expansion to at least

a?!38 billion per year by 2030 to meet its climate

targets, and up to a?!100 billion a?|

Electrical power distribution is the final stage of an

electrical power system, which entails the delivery of

electricity to the load. The primary role of this

section is to carry the electricity from the

transmission lines to the loads in the a?|

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.
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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 a?|

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. The urgent

request to deploy more and more renewable energy

sources at an extraordinary pace to substitute

imported hydrocarbons puts pressure on grid

operations, while 

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 

(C) 2025 Solar Energy Resources 3 / 11 Web: https://www.gebroedersducaat.nl



EUROPIAN POWER DISTRIBUTION
SYSTEM

Europe's energy transition will be powered through

its enormous grid. The scale of Europe's grid

system is enormous. Europe's national transmission

networks today consist of approximately 500,000

km of lines between voltages of 110-400 kV, based

on data Ember has compiled from Transmission

System Operators (TSOs).

As Europe is moving towards and increasingly

decentralized and decarbonized power sector,

electricity networks need to be future-proofed.

Eurelectric's "Connecting the dots" study found that

approximately one third of a?|

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. (Actual voltage at the

wall outlet or light switch in any system can vary by

plus or minus 5 to 10 percent.)
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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.

This applies to most of Europe. US/Canada systems

are "split-phase" 120V (live-live-neutral) supplying

120V from either live to neutral, or 240V across the

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

The EU is firmly on its way to transition from a

fossil-based system to one where wind and solar

are the backbone. In 2023, 24% of hours saw less

than a quarter of electricity coming from fossil fuels,

a major step up from just 4% of hours in 2022. As

this shift becomes even more evident, so does the

importance of enablers of a clean power system.
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Power Distribution Systems The design of the

electrical distribution systems is also quite different

between the U.S. and Europe. The primary

distribution system in Europe makes use of

transformers according to IEC's standardisation,

which calls for the technology to use 3-phase, 300

to 1,000 kilo-volt amperes (kVA) of power; while in

the U 

Differences between European and North American

Systems Distribution systems around the world

have evolved into different forms. The two main

designs are North American and European. This

book deals mainly with North American distribution

practices; for more information on European

systems, see Lakervi and Holmes (1995). For both

forms, hardware is much the a?|

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.

 Laa?!a?cAbbate A, Migliavacca G, et al (2013)

Effects of North-African electricity import on the

European and the Italian power systems: A

techno-economic analysis. Electric Power 
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European DSOs- Distribution System Operators -

have a crucial role in the European power system:

historically, they have been delivering power from

the High Voltage transmission to E?nal customers.

Today, their relevance goes much further beyond

that: policies at international and European level

provide for additional efforts in 

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 a?? the association representing the

DSOs at European level a?? has started its

operations, placing the sector at the heart of EU

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.
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In the USA the two commonly supplied shore-power

voltages are 120 Volts (60Hz) AC and 240 Volts

(60Hz) AC. The standard in Europe is 230 Volts

(50Hz) AC. All of these supplies are single phase,

but there are differences in the supply wire

configurations and consequently in the power

distribution panel structure.

a?c Distribution system: 120V-35kV What are the

main differences between transmission and

distribution systems? a?c Meshed vs Radial a?c

Balanced vs Unbalanced a?c Voltage levels a?c

R/X ratios T. A. Short, Electric Power Distribution

Handbook, 2nd ed. Boca Raton, FL: CRC, 2014.

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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Power Distribution Systems The design of the

electrical distribution systems is also quite different

between the U.S. and Europe. The primary

distribution system in Europe makes use of

transformers according to IEC's a?|

This paper uses Data Envelopment Analysis to

compare the performance of the power systems in

16 European countries using data available to the

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 

Map of synchronous grids, with the European grid

shown in dark green. The synchronous grid of

Continental Europe covers territory of the ENTSO-E

Continental Europe regional group and some

neighboring countries not involved in the ENTSO-E.

The synchronous grid includes part or all of Austria,

Belgium, Bosnia and Herzegovina, Bulgaria,

Croatia, Czech Republic, Denmark a?|
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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. This includes analysing the path

forward for enlargement, the energy transition, and

European support for Ukraine.

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.

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 

(C) 2025 Solar Energy Resources 10 / 11 Web: https://www.gebroedersducaat.nl



EUROPIAN POWER DISTRIBUTION
SYSTEM

Electrical power distribution is the final stage of an

electrical power system, which entails the delivery of

electricity to the load. The primary role of this

section is to carry the electricity from the

transmission lines to the loads in the individual

customers to the different strata of society. In the

power distribution section of an 
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