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Changing nature of DSOs roles

From the traditional role of DSOs in the electricity system …

2

Source: ECA 2025



Changing nature of DSOs roles

… to new roles to 
address the needs of 
new market participants 
and the overall society.
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From physical asset management to active 

management of grid capacities and 

integration of DERs
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Connection and disconnection of 
DERs
Planning, maintenenace and 
management of networks 
Management of supply outages 
Energy billing (only if vertically 
integrated)
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Peak load management through DERs 

Network congestion management 

Provide reactive power support to TSOs 

Procure voltage support

Technical validation for power market

Traditional power system structure Power system structure with DER deployment
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Other 
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Evolution of EU energy policies 
defining new roles for DSOs
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Adoption of Energy Community acquis 
related to DSOs

• Directive 2019/944

• Regulation 2019/943

• Directive 2012/27/EC on energy efficiency, as amended by 
Directive (EU) 2018/2002, inc. Annexes XI and XII 

• Regulation 2022/869 (new TEN-E Regulation) 

EU legislation was adapted for ENC and adopted by the 
Ministerial Council Decisions
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Key new DSO-related responsibilities 
arising from the Clean Energy Package

DSOs shall

• act as a neutral market facilitator in procuring the energy it uses to cover energy losses in its system
in accordance with transparent, non-discriminatory and market-based procedures.

• procure the non-frequency ancillary services needed for its system in accordance with transparent,
non-discriminatory and market-based procedures.

• cooperate with TSOs for the effective participation of market participants connected to their grid in
retail, wholesale and balancing markets.

• develop a transparent network development plan which shall provide transparency on the medium
and long-term flexibility services needed and shall set out the planned investments for the next five-
to-ten years, with particular emphasis on the main distribution infrastructure which is required in
order to connect new generation capacity and new loads, including recharging points for electric
vehicles.

• include in the network development plan the use of demand response, energy efficiency, energy
storage facilities or other resources that the distribution system operator is to use as an alternative
to system expansion.
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Key new DSO-related responsibilities 
arising from the Clean Energy Package

Member States shall 

• adopt market rules which will facilitate the development of more flexible generation, 
sustainable low carbon generation, and more flexible demand

• design incentives to the DSOs for the most cost-efficient operation and development of 
their networks including through the procurement of flexibility services

• design adequate regulatory framework to allow and provide incentives to distribution 
system operators to procure flexibility services, including congestion management in their 
areas, in order to improve efficiencies in the operation and development of the distribution 
system.

• ensure that national regulatory frameworks do not discriminate against participation in the 
electricity markets, including congestion management and the provision of flexibility and 
balancing services, of small or mobile systems such as domestic batteries and electric 
vehicles, both directly and through aggregation. 
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Major challenges for DSOs in energy 
transition

• Integration of new market participants, e.g., energy communities, 
prosumers, storage, aggregators,…, with specific needs to be addressed 
by DSOs.

• RES development and electrification of the overall economy creates 
demand for significant investment in expansion of grid capacities.

• Develop new functionalities and capabilities to implement flexibility and  
demand response mechanisms, efficient grid usage and development 
methodologies, resilience measures, and consumer empowerment tools.

• Engage with policy makers and regulators to design adequate regulatory 
frameworks facilitating efficient and fair regulatory outcomes.

Safety, reliability, and efficiency of grid operation continue to be the 
backbone of DSO responsibilities
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EU Action Plan for Grids (2023)
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• Electricity consumption in the EU is expected to increase by around 60%
between now and 2030.

• Networks will have to accommodate a more digitalised, decentralised
and flexible system with millions of rooftop solar panels, heat pumps and
local energy communities sharing their resources, more offshore
renewables coming online, more electric vehicles to charge, and growing
hydrogen production needs.

• With 40% of EU distribution grids more than 40 years old and cross-border
transmission capacity due to double by 2030, €584 billion in
investments are necessary.



EU Action Plan for Grids (2023)
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• Accelerating the implementation of Projects of Common Interest and developing new projects through political 
steering, reinforced monitoring and more proposals;

• Improving the long-term planning of grids to accommodate more renewables and electrified demand, including 
hydrogen, in the energy system by steering the work of system operators as well as national regulators;

• Introducing regulatory incentives through guidance on anticipatory, forward-looking investments and on cross-border 
cost sharing for offshore projects;

• Incentivising a better usage of the grids with enhanced transparency and improved network tariffs for smarter grids, 
efficiency, and innovative technologies and solutions by supporting the cooperation between system operators and 
recommendations by the Agency for the Cooperation of Energy Regulators (ACER);

• Improving access to finance for grids projects by increasing visibility on opportunities for EU funding programmes, 
especially for smart grids and modernisation of distribution grids;

• Stimulating faster permitting for grids deployment by providing technical support for authorities and guidance 
on better engaging stakeholders and communities;

• Improving and securing grid supply chains, including by harmonising industry manufacturing requirements for 
generation and demand connection.

Complemented with the EU Pact for Engagement to raise public awareness of the role of grids in energy transition 



Energy transition will lead to significant 
demand for new grid capacity
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GRIDS
FOR SPEED

#Grids4Speed

Download report

Europe is on an ambitious path of decarbonisation. As we hurtle towards 2030 reductions in emissions will need to drop by

55% compared to 1990 levels, spurred on by more than 1,200 new gigawatts (GWs) of renewable energy sources (RES) and at

least a 35% electrification rate of final energy use. The delivery system for this electricity needs to be in place. With less than

six years to go, there is a need for speed. That’s what this study – Grids for Speed – is all about. 

Read press release

The need for speed

There is no doubt that Europe’s future is electric. Electrification is at the heart of the European Green Deal and this is making

waves across the Continent. Transport, heating and even industrial processes are using more and more power in final use

processes. Meanwhile, we are adding staggering amounts of renewable energy – specifically wind and solar –  to the energy

mix every year. 

While electrification ramps up at unprecedented rates, the system supporting

them needs to do so in lock step to keep the pace of the transition high. 

From 1990 to today, electricity demand has grown by 500 terawatt- hours (TWh) to 2,500 TWh. But in the next 30- year period,

this will increase four times faster, increasing 2,000 TWh to over 4,500 TWh by 2050. 

Electric vehicles (EVs) and their chargers, heat pumps and solar photovoltaics (PV) will lead this charge. Electric vehicles and

heat pumps will each number approximately 250 million by 2050 – a roughly twenty- fold increase from today. Meanwhile

there will be over 7 million public EV chargers, a near sixty- fold increase from today and a seven- fold increase in distribution-

connected renewables projects to around 2,300 GW. 
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Connecting all these electric elements to our already constrained grid will be the challenge to overcome in the next

decades.  Eurelectric’s President and CEO of German utility, Leonhard Birnbaum, put the scale into perspective: 

“…We will probably get to the point that up to 2030, we need to make one connec tionconnec tion

every seven secondsevery seven seconds of a working day” – this means E.ON will need to make

approximately 5.7 million connections from 2024 until 2030.
Every 7 seconds a connection
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While electrification is underway, there are other challenges we cannot ignore. Cyber attacks in today’s more tumultuous

world are increasingly likely to take our lines of ine, as are extreme weather events with the intensification of climate change.

At the same time, customer expectations are also changing as is the way they interact with the grid, all this while the

infrastructure ages. Today, 30% of our grids are over 40 years old, which by 2050 could reach 90%. Such developments

challenge the reliability of our power system. 

InvestmentInvestmentss in modernisation: d ig italisation, reinforcement and  expansion, are therefore c ruc ial for an elec tric in modernisation: d ig italisation, reinforcement and  expansion, are therefore c ruc ial for an elec tric

future.future.  

If we do not address the challenges faced today, the grid will become a serious bottleneck,

putting the electric future in jeopardy. Instead of the significant growth mentioned above, we

can expect 62 million less heat pumps, 73 million less EVs and 371 GW less solar PV to be

connected in Europe in 2050 than if we take investment in the grid seriously. 

How do we take grid investment seriously?How do we take grid investment seriously?

Investing for speed: upping the game

To be clear, we have done well investing in our grids to date. With an average of €33 billion (bn) per year going invested in

our distribution grids over the past years on average, we are at a much higher level than ten years ago and getting things

done with it: connections, number of substations, expansion and digitalisation have all increased. But as electrification takes

of , so too will the needed investment. 

No less than a doub ling  o f investment will be needed  t o keep  up  with a doub ling  o f elec tric ity consumption.No less than a doub ling  o f investment will be needed  t o keep  up  with a doub ling  o f elec tric ity consumption.

That means €67 b illion per year from now until 2050. That means €67 b illion per year from now until 2050. 
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What is all this money needed for? There are several areas we need to invest in – some more costly than others, but all no-

less important than the other: 

Demand reinforcements

Roughly €29 bn per year to expand grid

capacity and enable connections o f new

power demand.

Replacements and
renewals

Roughly €18 bn per year to modernise cables

as the ones in place age out . Remember, 90%

of EU power lines will be over 40 years old by

2050.

Generation
reinforcements

€8 billion a year will enable capacity

expansion to connect assets to the grid. We

are talking of hundreds of gigawatts of clean

and renewable energy, 70% of which will

connect at the voltage level.

Resilience

Our electricity cables will need to handle

external events, including cyber- attacks and

extreme weather events. As these issues

become more prevalent, we must earmark €5

bn a year to resilience and reliability.

Smart meters

Customers can use smart meters data to

adjust their demand to cheaper periods while

DSOs can understand areas of the grid facing

congestion and respond accordingly. This

should see €4 bn a year to expand their roll-

out.

Automation and
digitalisation

These enable further system benefits,

reducing the need for human oversight and

adjusting operations to the reality on the

ground in real time. This should also see €4

bn a year.
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“Billions” is a lot…

…and is certainly no pocket money, but in 2023 we also spent €451 billion (source: Eurostat) – nearly 7 times more – on fossil

fuel imports. And this one year after REPowerEU which was meant to cut gas consumption across the Bloc by 15%… Europe

also spent 1.5 times more on its transport infrastructure – road and rail in 2021. 

…but there are strategies to reduce…

We identified three strategies to lower the overall grid investment cost to €55 billion a year: 

1

Ant ic ip atory investments.Ant ic ip atory investments. Today, investing

in power demand that has no t yet been

requested to connect is not enabled. It would

however be the most cost- ef ective way to

upgrade the grid at the speed and scale

needed for our energy transition. This could

reduce the overall investment figure by over

€6 bn a year.

2

Asset  p erfo rmanc e exc ellenc e.Asset  p erfo rmanc e exc ellenc e. These

systems account for the replacement of old

infrastructure and the digitalisation of the rest

to improve the network functioning. With this

solution, the overall financing need could

drop by another €1 bn with the cost of

digitalising the grid factored in.

3

Grid - f riend ly flexib ilityGrid - f riend ly flexib ility that enables

system operators to manage congestion,

again accounting for the cost of digitalisation

and generation to enable this would reduce

the investment figure by another €4 bn.
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…and new technologies can help even more

Beyond ef ective strategies that lower the overall investment need, we also have technological solutions that can go even

further. New solutions include: 

Smart transformers

These solutions enable the changing o f

voltage levels in a dynamic matter, whether at

medium-  or low- voltage (MV or LV) –

something usually reserved for high- voltage

(HV) transmission lines. These transformers

can optimise lower voltage distribution lines

and reduce the overall need for

reinforcement.

Dynamic line ratings (DLR)

A solution that enables real- time observation

of external factors such as weather so system

operators can safely increase limits and

therefore line capacity, reducing the need for

reinforcement. We also collected case

studies from our Business Associates with

practical examples of how DSOs manage

complexities of the grid.

Digital twin

A digital twin is a digital model and

representation of physical network assets and

their environment. The twin is developed with

satellite pictures to depict the asset and its

environment while existing network sensors

are used to understand current conditions.

With the modelling of the network and loads

and other parameters of the network, it gives

real time observability of the power

infrastructure. This enables to use and

operate the network more ef ciently and

optimises planning of capital expenditures

(CapEx) to improve assets.

We also collected case studies from our Business Associates with practical examples of how DSOs manage complexities of the

grid.

Case studies

Electrification of heating of commercial and residential buildings will increase the energy demand. However, with the accurate planning

and optimized demand management( DERMS system) we can optimize network usage and reduce the need of infrastructure upgrades.

A distribution level simulation study helps in achieving decarbonization goals set up policy makers. Renewable penetration targets and

highlights the load profile and identify the peaks (1-  season , 2-  time (within a day).

This study would help with grid planning and management , highlighting areas needing future investment to ensure that the grid is fit for the

growing demand and to integrate renewables into the system safely, maintaining reliability and performance.

Ap p roac h:Ap p roac h: [Gather distribution load data, create model in model manager module ( DERMS) , run simulations f or 5 years , 10 years

horizon to estimate the demand growth and anticipated impact on the grid reliability. We will also estimate the DERs and recommend DER

management with DERMS Op timization model]

So lut ions:So lut ions: [Solution is to perform a distribution grid planning study for selected city with software like DERMS. Upon gathering

information from the study, DSO can precisely plan the infrastructure upgrades, create demand response policies, derive customer

incentives for peak shaving etc. ]

Imp lementat ion:Imp lementat ion:

Milestones – build Data Model > Power flow analysis for future years 2026, 2030 etc , study the results to identify the impending

challenges in the grid resilience.

Shareholders: Utilities who usually owns the data models, GE Digital – to create the model

Benefits fo r the end - c ustomer:Benefits fo r the end - c ustomer: Economical , uninterrupted and safer energy supply.  KPI : Dif  in energy prices over the years,

number of hours without power supply (CAIDI)

Benefits fo r the DSO:Benefits fo r the DSO: Grid resilience with 100% Decarbonization roadmap . Better DER management and increased visibility of

demand on residential, commercial loads.

Benefits fo r the energ y system:Benefits fo r the energ y system: Better grid planning, Integrated study – (transmission and distributed ) level for reliable grid

operations and planning.

Grid Investment Planning and Execution

Grid
requirement

tackled

Due to the foc us on renewab le energ y sourc esfoc us on renewab le energ y sourc es, an increasing number of infrastructure construction, maintenance and customer

connection projects have to be evaluated, planned and executed. This leads to a shortag e shortag e of  exp erienc ed  p ro jec t  p lanners of  exp erienc ed  p ro jec t  p lanners and

therefore requires digitization of the planning process and improved, data- driven decision support.

The dif erent nature of investments requires a who list ic  overview who list ic  overview about investments (Capex) but also expenditures (Opex) to have the

full picture.

An inc reasing  amount  o f  d ata inc reasing  amount  o f  d ata from network assets and smart meters has to be taken into account in the decision and planning

process.

Further t arg etsFurther targ ets influencing the asset investment strategy include higher energy ef ciency, shift to renewable gas and to a circular

economy.

Approach
& Solution

Ap p roac hAp p roac h: Provide an integrated solution landscape that enables strategic asset investment planning and the simulation o f dif erent

business models based on real- time insights. Planning is seamlessly integrated with portfolio management and project execution. The

solution landscape allows full traceability to enhance transparency, supports investment and project planners, standardizes the overall

process and enables data driven decisions.

So lut ionSo lut ion: The solution landscape combines an ERP solution (SAP S/ 4HANA) with integrated Portfolio and Project Management (SAP

EPPM) and an analytic al solution (SAP SAC). Unisys Integrated Portfolio and Investment Management (IPIM) extends the solutions with an

overlay that creates a native integration between modules, allows mass data upload, an improved user handling and additional technical

accelerators as well as comprehensive process knowledge.

Imp lementat ion:Imp lementat ion: 6 months implementation as part of an SAP S4/ HANA transformation to drive overall digitalization of the business led by

the ERP and Finance team from the customer. It was started with the investment and budgeting processes to show quick wins during the

transformation. Change comes o ften with resistance. When centralizing and standardizing processes a key challenge is to  have all

stakeholders on board and continuously

Benefits

Benefits fo r the end - c ustomer:Benefits fo r the end - c ustomer: Ensure security of supply in spite of increasing volatile renewable energy sources and provide clean

energy.

Benefits fo r the DSO:Benefits fo r the DSO:

Consolidate and standardize global processes covering strategy, expenditures, investments and operations

30% increase of PMO (Project Management Of ce) ef ciency: Better manage high quantity and frequency of investments and

divestments and integrate with other processes.

25% quicker planning process: Real- time monitoring of investments, providing increased transparency and allowing faster and

more- ef ective decision- making

Better data reliability and availability as all data resides in one platform and a reduced risk of tool interdependencies. The result is

increased agility, data transparency on all organizational levels and aligned goals.

Benefits fo r the energ y system: Benefits fo r the energ y system: Better manage investments required for the shift to renewable energy sources. Leverage investments

to boost energy ef ciency and implement a circular economy.

Coordinated operation of distributed

energy resources

Grid
requirement

tackled

Challeng es:Challeng es: Customer connections, Grid Planning and Grid Operations.

Investments:Investments:

Curtailment/ Reinforcement reverse power flow to allow: Renewables integration, Overload prevention and Congestion alleviation.

Growth & grid reinforcement to accommodate: Increase in distributed generation and Electrification of heat and transport.

System digitalisation & substation automation to power: Operational and flexibility systems and Data management/ Analytics.

Approach
& Solution

Ap p roac hAp p roac h: The holistic coordination of distributed energy resources from the secondary transformer substation is the best way to tackle

expanded grid requirements.

So lut ions:So lut ions: The operation of smart distribution transformers with OLTC is coordinated with existing distributed generation, batteries and

EVs.

Imp lementat ion:Imp lementat ion: This holistic approach has been experimentally assessed in two leading European Smart Grid Laboratories: Test Centre

for Smart Grids and Electromobility (SysTec) of the Fraunhofer IEE, and the Energy System Integration Lab (SYSLAB) of the Denmark

Technical University (DTU). Nowadays, we are waiting for regulatory sandbox approval (along 2024) to test the proposed use case in a

small Spanish DSO: CMH (Puerto Lapice).

Benefits

Benefits fo r the end  c ustomerBenefits fo r the end  c ustomer: Improved quality of energy supply, avoided or limited need for curtailment.

Benefits fo r the DSO:Benefits fo r the DSO: Increased Hosting Capacity, thereby delaying or limiting expensive and long- term grid reinforcement.

Benefits fo r the energ y system:Benefits fo r the energ y system: This holistic approach, based on DER operation and coordination from the secondary transformer

substation, complements local flexibility markets, which alleviate congestion in a market- based manner.

If your company has a solution that could be featured here, reach out to

business@eurelectric.org

62 M
not connected by 2050

73 M
not connected by 2050

371 GW
Not connected by 2050

Heat pumps

>

EV

>

Solar PV

>

Contact Subscribe

Sources: European Commission, Eurelectric



This will lead to major increase in grid investment

Projections of doubling annual investment in distribution grids till 2050 to achieve the EU
energy transition goals, with high degree of sensitivity to underlying assumptions.

13

Sources: Eurelectric, ECA



Structure of projected grid investment

Key investment drivers:

- Grid reinforcement for demand

- Replacement and renewal

- Grid reinforcement for generation

- Resilience

- Smart meters

- Automation and digitization
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New approaches could reduce the 
investment needs for new grid capacity

Key drivers:

- Anticipatory investment

- Asset performance excellence

- Grid-friendly flexibility

Eurelectric estimated that these new
approaches could reduce the projected
investment needs by cca 11 bn Eur pre
annum, or cca 16%.
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GRIDS
FOR SPEED

#Grids4Speed

Download report

Europe is on an ambitious path of decarbonisation. As we hurtle towards 2030 reductions in emissions will need to drop by

55% compared to 1990 levels, spurred on by more than 1,200 new gigawatts (GWs) of renewable energy sources (RES) and at

least a 35% electrification rate of final energy use. The delivery system for this electricity needs to be in place. With less than

six years to go, there is a need for speed. That’s what this study – Grids for Speed – is all about. 

Read press release

The need for speed

There is no doubt that Europe’s future is electric. Electrification is at the heart of the European Green Deal and this is making

waves across the Continent. Transport, heating and even industrial processes are using more and more power in final use

processes. Meanwhile, we are adding staggering amounts of renewable energy – specifically wind and solar –  to the energy

mix every year. 

While electrification ramps up at unprecedented rates, the system supporting

them needs to do so in lock step to keep the pace of the transition high. 

From 1990 to today, electricity demand has grown by 500 terawatt- hours (TWh) to 2,500 TWh. But in the next 30- year period,

this will increase four times faster, increasing 2,000 TWh to over 4,500 TWh by 2050. 

Electric vehicles (EVs) and their chargers, heat pumps and solar photovoltaics (PV) will lead this charge. Electric vehicles and

heat pumps will each number approximately 250 million by 2050 – a roughly twenty- fold increase from today. Meanwhile

there will be over 7 million public EV chargers, a near sixty- fold increase from today and a seven- fold increase in distribution-

connected renewables projects to around 2,300 GW. 
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Connecting all these electric elements to our already constrained grid will be the challenge to overcome in the next

decades.  Eurelectric’s President and CEO of German utility, Leonhard Birnbaum, put the scale into perspective: 

“…We will probably get to the point that up to 2030, we need to make one connec tionconnec tion

every seven secondsevery seven seconds of a working day” – this means E.ON will need to make

approximately 5.7 million connections from 2024 until 2030.
Every 7 seconds a connection
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While electrification is underway, there are other challenges we cannot ignore. Cyber attacks in today’s more tumultuous

world are increasingly likely to take our lines of ine, as are extreme weather events with the intensification of climate change.

At the same time, customer expectations are also changing as is the way they interact with the grid, all this while the

infrastructure ages. Today, 30% of our grids are over 40 years old, which by 2050 could reach 90%. Such developments

challenge the reliability of our power system. 

InvestmentInvestmentss in modernisation: d ig italisation, reinforcement and  expansion, are therefore c ruc ial for an elec tric in modernisation: d ig italisation, reinforcement and  expansion, are therefore c ruc ial for an elec tric

future.future.  

If we do not address the challenges faced today, the grid will become a serious bottleneck,

putting the electric future in jeopardy. Instead of the significant growth mentioned above, we

can expect 62 million less heat pumps, 73 million less EVs and 371 GW less solar PV to be

connected in Europe in 2050 than if we take investment in the grid seriously. 

How do we take grid investment seriously?How do we take grid investment seriously?

Investing for speed: upping the game

To be clear, we have done well investing in our grids to date. With an average of €33 billion (bn) per year going invested in

our distribution grids over the past years on average, we are at a much higher level than ten years ago and getting things

done with it: connections, number of substations, expansion and digitalisation have all increased. But as electrification takes

of , so too will the needed investment. 

No less than a doub ling  o f investment will be needed  t o keep  up  with a doub ling  o f elec tric ity consumption.No less than a doub ling  o f investment will be needed  t o keep  up  with a doub ling  o f elec tric ity consumption.

That means €67 b illion per year from now until 2050. That means €67 b illion per year from now unt il 2050. 
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What is all this money needed for? There are several areas we need to invest in – some more costly than others, but all no-

less important than the other: 

Demand reinforcements

Roughly €29 bn per year to expand grid

capacity and enable connections o f new

power demand.

Replacements and
renewals

Roughly €18 bn per year to modernise cables

as the ones in place age out . Remember, 90%

of EU power lines will be over 40 years old by

2050.

Generation
reinforcements

€8 billion a year will enable capacity

expansion to connect assets to the grid. We

are talking of hundreds of gigawatts of clean

and renewable energy, 70% of which will

connect at the voltage level.

Resilience

Our electricity cables will need to handle

external events, including cyber- attacks and

extreme weather events. As these issues

become more prevalent, we must earmark €5

bn a year to resilience and reliability.

Smart meters

Customers can use smart meters data to

adjust their demand to cheaper periods while

DSOs can understand areas of the grid facing

congestion and respond accordingly. This

should see €4 bn a year to expand their roll-

out.

Automation and
digitalisation

These enable further system benefits,

reducing the need for human oversight and

adjusting operations to the reality on the

ground in real time. This should also see €4

bn a year.
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“Billions” is a lot…

…and is certainly no pocket money, but in 2023 we also spent €451 billion (source: Eurostat) – nearly 7 times more – on fossil

fuel imports. And this one year after REPowerEU which was meant to cut gas consumption across the Bloc by 15%… Europe

also spent 1.5 times more on its transport infrastructure – road and rail in 2021. 

…but there are strategies to reduce…

We identified three strategies to lower the overall grid investment cost to €55 billion a year: 

1

Ant ic ip atory investments.Ant ic ip atory investments. Today, investing

in power demand that has no t yet been

requested to connect is not enabled. It would

however be the most cost- ef ective way to

upgrade the grid at the speed and scale

needed for our energy transition. This could

reduce the overall investment figure by over

€6 bn a year.

2

Asset  p erfo rmanc e exc ellenc e.Asset  p erfo rmanc e exc ellenc e. These

systems account for the replacement of old

infrastructure and the digitalisation of the rest

to improve the network functioning. With this

solution, the overall financing need could

drop by another €1 bn with the cost of

digitalising the grid factored in.

3

Grid - f riend ly flexib ilityGrid - f riend ly flexib ility that enables

system operators to manage congestion,

again accounting for the cost of digitalisation

and generation to enable this would reduce

the investment figure by another €4 bn.
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…and new technologies can help even more

Beyond ef ective strategies that lower the overall investment need, we also have technological solutions that can go even

further. New solutions include: 

Smart transformers

These solutions enable the changing o f

voltage levels in a dynamic matter, whether at

medium-  or low- voltage (MV or LV) –

something usually reserved for high- voltage

(HV) transmission lines. These transformers

can optimise lower voltage distribution lines

and reduce the overall need for

reinforcement.

Dynamic line ratings (DLR)

A solution that enables real- time observation

of external factors such as weather so system

operators can safely increase limits and

therefore line capacity, reducing the need for

reinforcement. We also collected case

studies from our Business Associates with

practical examples of how DSOs manage

complexities of the grid.

Digital twin

A digital twin is a digital model and

representation of physical network assets and

their environment. The twin is developed with

satellite pictures to depict the asset and its

environment while existing network sensors

are used to understand current conditions.

With the modelling of the network and loads

and other parameters of the network, it gives

real time observability of the power

infrastructure. This enables to use and

operate the network more ef ciently and

optimises planning of capital expenditures

(CapEx) to improve assets.

We also collected case studies from our Business Associates with practical examples of how DSOs manage complexities of the

grid.

Case studies

Electrification of heating of commercial and residential buildings will increase the energy demand. However, with the accurate planning

and optimized demand management( DERMS system) we can optimize network usage and reduce the need of infrastructure upgrades.

A distribution level simulation study helps in achieving decarbonization goals set up policy makers. Renewable penetration targets and

highlights the load profile and identify the peaks (1-  season , 2-  time (within a day).

This study would help with grid planning and management , highlighting areas needing future investment to ensure that the grid is fit for the

growing demand and to integrate renewables into the system safely, maintaining reliability and performance.

Ap p roac h:Ap p roac h: [Gather distribution load data, create model in model manager module ( DERMS) , run simulations f or 5 years , 10 years

horizon to estimate the demand growth and anticipated impact on the grid reliability. We will also estimate the DERs and recommend DER

management with DERMS Op timization model]

So lut ions:So lut ions: [Solution is to perform a distribution grid planning study for selected city with software like DERMS. Upon gathering

information from the study, DSO can precisely plan the infrastructure upgrades, create demand response policies, derive customer

incentives for peak shaving etc. ]

Imp lementat ion:Imp lementat ion:

Milestones – build Data Model > Power flow analysis for future years 2026, 2030 etc , study the results to identify the impending

challenges in the grid resilience.

Shareholders: Utilities who usually owns the data models, GE Digital – to create the model

Benefits fo r the end - c ustomer:Benefits fo r the end - c ustomer: Economical , uninterrupted and safer energy supply.  KPI : Dif  in energy prices over the years,

number of hours without power supply (CAIDI)

Benefits fo r the DSO:Benefits fo r the DSO: Grid resilience with 100% Decarbonization roadmap . Better DER management and increased visibility of

demand on residential, commercial loads.

Benefits fo r the energ y system:Benefits fo r the energ y system: Better grid planning, Integrated study – (transmission and distributed ) level for reliable grid

operations and planning.

Grid Investment Planning and Execution

Grid
requirement

tackled

Due to the foc us on renewab le energ y sourc esfoc us on renewab le energ y sourc es, an increasing number of infrastructure construction, maintenance and customer

connection projects have to be evaluated, planned and executed. This leads to a shortag e shortag e of  exp erienc ed  p rojec t  p lanners of  exp erienc ed  p ro jec t  p lanners and

therefore requires digitization of the planning process and improved, data- driven decision support.

The dif erent nature of investments requires a who list ic  overview who list ic  overview about investments (Capex) but also expenditures (Opex) to have the

full picture.

An inc reasing  amount  o f  d ata inc reasing  amount  o f  d ata from network assets and smart meters has to be taken into account in the decision and planning

process.

Further targ etsFurther targ ets influencing the asset investment strategy include higher energy ef ciency, shift to renewable gas and to a circular

economy.

Approach
& Solution

Ap p roac hAp p roac h: Provide an integrated solution landscape that enables strategic asset investment planning and the simulation o f dif erent

business models based on real- time insights. Planning is seamlessly integrated with portfolio management and project execution. The

solution landscape allows full traceability to enhance transparency, supports investment and project planners, standardizes the overall

process and enables data driven decisions.

So lut ionSo lut ion: The solution landscape combines an ERP solution (SAP S/ 4HANA) with integrated Portfolio and Project Management (SAP

EPPM) and an analytic al solution (SAP SAC). Unisys Integrated Portfolio and Investment Management (IPIM) extends the solutions with an

overlay that creates a native integration between modules, allows mass data upload, an improved user handling and additional technical

accelerators as well as comprehensive process knowledge.

Imp lementat ion:Imp lementat ion: 6 months implementation as part of an SAP S4/ HANA transformation to drive overall digitalization of the business led by

the ERP and Finance team from the customer. It was started with the investment and budgeting processes to show quick wins during the

transformation. Change comes o ften with resistance. When centralizing and standardizing processes a key challenge is to  have all

stakeholders on board and continuously

Benefits

Benefits fo r the end - c ustomer:Benefits fo r the end - c ustomer: Ensure security of supply in spite of increasing volatile renewable energy sources and provide clean

energy.

Benefits fo r the DSO:Benefits fo r the DSO:

Consolidate and standardize global processes covering strategy, expenditures, investments and operations

30% increase of PMO (Project Management Of ce) ef ciency: Better manage high quantity and frequency of investments and

divestments and integrate with other processes.

25% quicker planning process: Real- time monitoring of investments, providing increased transparency and allowing faster and

more- ef ective decision- making

Better data reliability and availability as all data resides in one platform and a reduced risk of tool interdependencies. The result is

increased agility, data transparency on all organizational levels and aligned goals.

Benefits fo r the energ y system: Benefits fo r the energ y system: Better manage investments required for the shift to renewable energy sources. Leverage investments

to boost energy ef ciency and implement a circular economy.

Coordinated operation of distributed

energy resources

Grid
requirement

tackled

Challeng es:Challeng es: Customer connections, Grid Planning and Grid Operations.

Investments:Investments:

Curtailment/ Reinforcement reverse power flow to allow: Renewables integration, Overload prevention and Congestion alleviation.

Growth & grid reinforcement to accommodate: Increase in distributed generation and Electrification of heat and transport.

System digitalisation & substation automation to power: Operational and flexibility systems and Data management/ Analytics.

Approach
& Solution

Ap p roac hAp p roac h: The holistic coordination of distributed energy resources from the secondary transformer substation is the best way to tackle

expanded grid requirements.

So lut ions:So lut ions: The operation of smart distribution transformers with OLTC is coordinated with existing distributed generation, batteries and

EVs.

Imp lementat ion:Imp lementat ion: This holistic approach has been experimentally assessed in two leading European Smart Grid Laboratories: Test Centre

for Smart Grids and Electromobility (SysTec) of the Fraunhofer IEE, and the Energy System Integration Lab (SYSLAB) of the Denmark

Technical University (DTU). Nowadays, we are waiting for regulatory sandbox approval (along 2024) to test the proposed use case in a

small Spanish DSO: CMH (Puerto Lapice).

Benefits

Benefits fo r the end  c ustomerBenefits fo r the end  c ustomer: Improved quality of energy supply, avoided or limited need for curtailment.

Benefits fo r the DSO:Benefits fo r the DSO: Increased Hosting Capacity, thereby delaying or limiting expensive and long- term grid reinforcement.

Benefits fo r the energ y system:Benefits fo r the energ y system: This holistic approach, based on DER operation and coordination from the secondary transformer

substation, complements local flexibility markets, which alleviate congestion in a market- based manner.

If your company has a solution that could be featured here, reach out to

business@eurelectric.org
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Additional approaches could 
release existing grid capacity

• New approaches to grid operation 
and development are being piloted 
and implemented worldwide to 
reduce the need for new capacities.

• Innovative power grid technologies 
(IGT) could release 20 - 40% of new 
capacity in existing grids, as 
estimated in a recent study for 
CurrENT.

• Measures aiming at better 
utilization of existing grid shall 
complement grid development 
planning.

16

Source: CurrENT, Prospects for innovative power grid technologies, 2024



ACER – CEER position on addressing the 
key issues relevant for DSOs

Distribution networks are the new gateway for achieving a flexible 
and decarbonised energy system 

• Clear regulatory framework for distribution networks and local markets for 
distributed flexibility services. 

• Rules ensuring fully neutral role of electricity DSOs. 

Network costs must be allocated through fair and cost reflective 
tariffs 

• Develop best practices for network tariff structures that are cost-reflective, non-
discriminatory and fit for the new challenges facing our energy system, in 
particular accurately rewarding flexibility and the use of innovative grid 
technologies. 

Non-wire alternatives can significantly increase the capacity of the 
existing power grid 

• Develop incentive frameworks for power system operators to apply the most 
cost-effective solutions to increase the capacity of the network. 

17



An overview of EU DSOs engaging in their 
new roles (2022)

18

Source: JRC DSO Observatory, 2022



Need for improvements in grid 
development and operation activities

• Permitting processes

• Standardization of technical requirements

• Transparency of grid status

• Digitalization of grid connection process

• Timely and reliable provision of data to grid users

• Simplification of reporting requirements

• New grid development and operation methodologies 

• Engagement with stakeholders

19

Sources: Ecofys 2019

Source: Eurelectric
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FOR YOUR ATTENTION

andrej.juris@energy-community.org
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