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Executive Summary 
 

Report on the local flexibility market potential, opportunities for 

V2G in local distributed markets and adaptations needed for the 

pilot. 

 

This deliverable is the result of the collaboration of the V2Market project members during the 

task 3.2 of the Work Package 3: Analysis of the electricity markets and its potential for 

integrating V2G. The main objective of the D3.2 is to identify the potential that local flexibility 

markets may have for V2G. Local flexibility markets will give Distribution System Operators 

(DSOs) a tool for requesting flexibility from the Distributed Energy Resources (DERs) located 

in the grid area where it is needed.   

The IREMEL project developed by IDAE and OMIE is the starting point of the local flexibility 

market model in Spain that is used in this paper. OMIE has been working during the last years 

on a market concept for local markets in Spain that will be introduced in this document. This 

deliverable will help to understand the operational view of local flexibility markets and what 

peculiarities these new markets have if compared to global wholesale electricity markets. 

The document has a review of the regulations and normative regarding new figures in the 

electrical system such as aggregation or energy communities. 

The present deliverable also collects the analysis and identification of key factors for the 

implementation of the pilot (WP7), so some key features regarding electricity markets will be 

identified. 

The results and consortium expertise, will be used to guide and support the Business Model 

Design and the Pilot Testing which will follow especially in the following work packages: 

- WP4: Economic viability & financial schemes 

- WP5: Contractual arrangements 

- WP7: Pilot testing 
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1/ Background 

General overview of the EV implementation in the EU. 

 

The electricity sector is undergoing an intense transformation process driven by the 

incorporation of Distributed Energy Resources (DERs) and by public policies focused on the 

reduction of polluting emissions, promoting the integration of renewable energy at higher rates 

in the electrical system. At the same time, grid congestions have been increasing in the last 

years due to the uptake of renewable energy, distributed energy resources and self-

consumption. Also, consumers have a new place in the new energy system, where they are 

shifting from consumers to active prosumers that can manage their consumption and 

generation, even providing services to the electricity system and benefit form economic 

incentives or price signals.  

European Union members are moving to a cleaner and more sustainable energy sector with 

a high degree of renewable energy in their generation mix and with an increased electrification 

and energy resource decentralisation. The inclusion of renewable energy and flexibility on 

their generation mix helps energy independence. 

DERs are raising challenges from an operational point of view by creating congestion 

problems on the grids. The system is becoming more decentralized and interactive between 

users. New actors such as e-mobility providers or aggregators will have a big impact on the 

electrical system and it will be necessary to introduce new tools to monitor energy flows and 

create market signals to motivate changes in the way that the energy is consumed by final 

users. To react to price signals, it is necessary to integrate smart meters to monitor the 

changes in consumption according to energy prices, this will make the power system more 

flexible. The electricity generated from an increasingly renewable energy mix is the path 

towards an affordable and reliable energy system. Further electrification, both on the demand 

and supply side, can be achieved through a combination of technological developments and 

cost savings. Significant efficiency gains can be realized in the transportation sector through 

the widespread deployment of EVs [1]. 

Flexibility enables the integration of more renewable energy in the grid and contributes to 

reliability of the grid. With a higher flexibility rate, it is possible to increase grid utilization and 

decrease energy and infrastructure cost [2]. Rapid variations in demand can lead to moments 

where it is technically difficult or expensive to adjust the supply accordingly, for example when 

demand increases and at the same time the solar supply is not available. Due to that, and to 

the electrification of the society including the fast integration of EVs, there is a need for 

flexibility in the electricity market. A range of flexible resource options is in the market, such 
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as hydro pumping energy storage, electricity storage (distributed or not), demand-side 

management or even new alternatives that have appeared within the introduction of the EVs 

in the market such as V2X technologies. 

There is also an opportunity for flexibility in situations of renewable energy overproduction 

when these resources provide more energy than needed. Storage and flexibility in general 

have an opportunity by using low-cost excess electricity for additional storing or consumption. 

In Europe, as a culmination of the long process of negotiating, the “Clean Energy for all 

Europeans” package, Directive (EU) 2019/9441 on common rules for the internal electricity 

market and ACER Regulation (EU) 2019/9422 have been an ambitious update to European 

electricity market regulation and in the adoption of new flexibility mechanisms. One of the 

flexibility mechanisms is flexibility markets. According to the European Electricity Directive 

2019/944 DSOs may procure flexibility services that could constitute a better economical 

solution than investing in grid reinforcements. Relying only on grid investments to cope with 

the new challenging situation could take longer and may not be the most efficient solution 

while making use of distributed energy resources to solve congestions in the grid could lead 

to a cost saving and at the same time help the renewable energy integration into the electrical 

system. 

The introduction of new figures in the energy system and the management of distributed 

energy resources to answer the DSOs necessities transform the traditional functioning of the 

energy grid flows from unidirectional (that only had loads) to bidirectional energy flows where 

prosumers and DERs can inject energy to the grid.  

OMIE, as Nominated Electricity Market Operator in Spain and Portugal, and IDAE have started 

their approach to local and flexibility markets in Spain. The development of local electricity 

markets is a challenge and a necessity to achieve the energy transition and to integrate all the 

distributed energy resources and new figures into the electrical system. OMIE and IDAE 

launched in 2019 a project to explore the fundamental aspects of a new electricity market to 

give solutions to distributed system operators to their need of flexibility in the distribution grid. 

 

 
 
1 Directive (EU) 2019/944 of the European Parliament and of the Council of 5 June 2019 on 

common rules for the internal market for electricity and amending Directive 2012/27/EU. EUR-

Lex - 32019L0944 - EN - EUR-Lex (europa.eu) 
2 Regulation (EU) 2019/942 of the European Parliament and of the Council of 5 June 2019 

establishing a European Union Agency for the Cooperation of Energy Regulators. EUR-Lex - 

32019R0942 - EN - EUR-Lex (europa.eu) 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019L0944
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019L0944
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32019R0942
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32019R0942
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2/ Local flexibility electricity markets  

The increase of intermittent small-scale DERs and the addition of new renewable energy 

power into the grid are transforming the generation side into a more variable side that must be 

managed locally. The empowerment of consumers and new type of loads in the grid, such as 

electric vehicles, can help to compensate the lack of certainty of renewable sources if they are 

properly managed. Market-based initiatives to solve congestions in the distribution grid must 

be developed and DSOs have to procure this flexibility according to the Directive (EU) 

2019/9443.  Article 42 of the previous directive stated that “Member States shall provide the 

necessary 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”. 

The International Energy Agency defines flexibility as “the extent to which the power system 

can modify electricity production or consumption in response to variability, expected or 

otherwise. In other words, it expresses the capability of a power system to maintain reliable 

supply in the face of rapid and large imbalances, whatever the cause” [3]. From a distribution 

system operator perspective flexibility can be defined as the active management of an asset 

that can impact system balance or grid power flow [4]. 

Local flexibility electricity markets will enable distributed energy resources, demand response, 

electric vehicles, and prosumers to provide their flexibility to Distribution System Operator 

(DSO) at local level. Digitization, the development of smart grids and storage technologies are 

helping these new players to manage their energy in function of existing price signals, so they 

can participate in electricity markets. Successful integration of DERs into the grid will 

accelerate electrification, ensuring network stability and reducing infrastructure spending. 

Aggregation will be an important factor to consider on the participation of DERs in electricity 

markets. The aggregation and real-time action of energy assets and load could provide 

accurate regulation and demand response, providing new revenue streams for prosumers. 

Home energy production systems, and distributed energy resources in general, may be 

matched with smart-home energy management to enable owners to join electricity markets, 

directly or through an aggregator depending on their capacity thanks to digitalization [5]. 

All the energy resources that can manage their consumption or generation may participate to 

give a response to the DSO’s grid needs may participate in local flexibility markets. The 

 
 
3 Directive (EU) 2019/944 of the European Parliament and of the Council of 5 June 2019 on 

common rules for the internal market for electricity and amending Directive 2012/27/EU. EUR-

Lex - 32019L0944 - EN - EUR-Lex (europa.eu) 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019L0944
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019L0944
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flexibility needs will be required by the DSO and will have low, or null impact on the 

transmission network. 

In this context, many initiatives are being developed across Europe to develop markets for the 

exchange of local flexibility products and services. Local and flexibility markets are in 

production in some European countries such as the United Kingdom, Germany or Norway. In 

other countries there are similar initiatives for creating local and flexibility electricity markets. 

At the moment, there are no local or flexibility electricity markets working in Spain, but it is 

expected that in the next months the CNMC and the Spanish Government will present a 

proposal to create a regulatory framework for local markets, as it is stated in the Law 07/20214. 

The Spanish market operator OMIE is working in a first design of the local and flexibility 

markets with platform prototypes. 

 

 

STATUS OF LOCAL AND FLEXIBILITY MARKETS IN SPAIN 

IREMEL project as starting point 

 

The IREMEL project (Integration of Energy Sources thought Local Electricity Markets), 

developed by IDAE and OMIE is a first approach to local and flexibility markets in Spain and 

to the definition of the operational model of these markets in the electricity sector. 

The main objective of local and flexibility electricity markets is to facilitate the incorporation 

and participation in electricity markets of renewable energy producers and consumers in 

distribution grids (consumption management, distributed energy resources, batteries, electric 

car charging control, V2G…). IREMEL aims to identify opportunities for proactive consumers, 

as well as the integration of the aggregator figure on the electricity market. Local and flexibility 

markets promote the adequate control of distributed resources importing and exporting their 

energy to the grid. Their participation in local and flexibility markets allow them to benefit from 

better market prices due to their flexibility and management, supporting in this way the 

integration of renewable energies and the empowerment of the consumer. 

 
 
4 Royal Decree-Law 07/2021, of climate change and transition  Official State Gazette -8487 

 

https://www.boe.es/buscar/pdf/2021/BOE-A-2021-8447-consolidado.pdf
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This objective is aligned with the European legislation derived from the "Clean Energy 

Package”, and especially with the Renewable Energy Directive (Directive 2018/20015) and the 

Electricity Directive (Directive 2019/944). 

In 2019, under the umbrella of the IREMEL project, OMIE and IDAE launched a public 

consultation on the use of local flexibility markets to see the acceptance of these new market 

mechanism by DSOs, aggregators and energy associations, public institutions, and electricity 

retailers. The results of the survey showed that most of the participants considered the 

creation of local flexibility electricity markets as positive and that is necessary to define and 

develop these markets in order to solve congestions or limitations in the distribution grid. It 

was also noted that most of the participants in the consultation agree that DERs should be 

able to participate both in global and local flexibility markets. 

 

 

Figure 1. Results of the IREMEL public consultation. Source: IREMEL. IDAE and OMIE [6]. 

 

 
 
5 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 

on the promotion of the use of energy from renewable sources. EUR-Lex - 32018L2001 - EN - 

EUR-Lex (europa.eu) 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018L2001
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018L2001
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In the public consultation there was also one question related to what changes should be 

made to allow new market participants such as prosumers, new producers, energy 

communities or aggregation to participate in electricity markets. The results showed that 

according to the participants a combination between policies modifications, pilot programs and 

economical support should be necessary in order to facilitate the introduction of these new 

figures into the market. 

 

Figure 2. Results of the IREMEL public consultation. Source: IREMEL. IDAE and OMIE [6]. 

 

According to the participants the next changes in the regulatory and operational context are 

necessary to implement the new local and flexibility markets: 

 

1- Allowing the participation of distributed energy resources, demand, and storage 

in all energy markets, both global and local, as well as in complementary services. 

2- Regulation of flexibility trading platforms, local products (volumes, time horizons, 

limits, remuneration, guarantees, etc.), of the role of each agent (DSO, aggregator, 

distributed resources) relations and communications between them. Provision of 

simplified systems for the participation of small-distributed assets. 

3- Regulation on the interaction between local and global electricity markets. 
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4- Operational issues: publication of types of bidding, clearing method, activation 

method, penalties, settlement procedure, contract characteristics (in particular, 

payment for long-term availability, response time, synchronous response capacity). 

5- Changing the financial framework to give the right economic signals for the 

promotion of local markets. Define remuneration criteria for regulated activities on 

the basis of a cost-benefit analysis that recognizes investments in flexibility and 

demand participation, creating a remuneration framework for DSOs to solve 

congestions by the use of distributed flexibility. 

OMIE and IDAE keep working together on the IREMEL project to identify challenges and 

opportunities for proactive consumer in local electricity markets, as well as the integration of 

aggregation services into the electricity markets and the development of local flexibility 

markets. 

 

3/ Actors on flexibility local electricity markets 

An interconnected and digitalized distribution grid is necessary to integrate all the actors and 

new figures to the electricity system. Distributed energy resources will play a crucial role in 

local markets as all these assets are located in the distribution grid, where distribution system 

operators (DSOs) require the flexibility. Local Flexibility markets are activated under the 

requirement of a DSO, that is a key entity for facilitating and managing those markets as they 

incentivise the local market with economical liquidity and at the same time solve congestions 

on the grid thanks to the DERs’ flexibility. 

 

 
Figure 3. V2Market value chain and information exchange between involved actors. 

 



 

 

15 
  

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect 

those of the European Union or the European Climate, Infrastructure and Environment Executive Agency (CINEA).  

Neither the European Union nor the granting authority can be held responsible for them. 

 

3.1  Distribution System Operators 

(DSOs) 

 

Distribution system operators (DSOs) are the operating managers (and sometimes owners) 

of energy distribution networks, operating at low, medium and, in some member states, high 

voltage levels. 

DSOs are key entities for the development and interaction between DERs in distribution grids. 

They can also incentivise the efficient use of the flexibility at local level. 

Electricity generated from distributed renewable sources is highly variable and is connected 

to distribution grids, making the DSO’s mission of secure electricity supply and quality of 

service more challenging. This transformation of the electricity generation to a more distributed 

system requires a re-thinking of how to maintain the best electricity service to the customers 

and at the same time keeping infrastructure costs down. Networks must work in an intelligent 

way, concept that is also known as the smart grids. To achieve this, IT solutions, flexibility 

markets, communications and automation will play a major role in the transformation of the 

network. 

The DSO’s role includes facilitating the implementation of flexibility resources, the analysis of 

the grid state, the detection of situations in its networks that require their action, the 

communication to the market of its long-term and short-term flexibility needs, their action in 

case of need, depending on the results obtained and the collaboration in the fulfilment of the 

commitments acquired by the different resources. 

 

 

Figure 4. Connections and actors in the distribution electricity grid. Source: EDSO [7] 
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The regulation, from a technical point of view, must be reviewed in aspects related to its 

operation, including elements such as the connection of resources, capacities for the 

observability of the network, communication with the market and the transmission system 

operator, surveillance of the behaviour of the network and proposal of flexibility measures to 

ensure supply, verification of compliance with the commitments made, among others. 

From the economic point of view, the regulations must be reviewed in order to adapt the 

remuneration methodology for the recognition of the costs of market-based solutions (costs of 

carrying out a tender, continuous administration charges, purchase of the flexibility service, 

etc.). 

 

DSOs IN SPAIN 

 

Directive 2019/944 on common rules for the internal market, establishes in its article 30 that 

Member States must require the owners of distribution systems to designate system operators 

for certain periods of time on the basis of efficiency and economic balance. This provision has 

not been implemented in Spain, where DSOs own and manage the distribution grid, which 

could potentially be contrary to European law. 

In Spain DSO’s activities are regulated in Articles 38 to 42 of the Law 24/2013 of The Electric 

Sector6, in the Royal Decree-Law 1048/20137, establishing the methodology for the 

remuneration calculation of the electricity distribution activity and in Royal Decree-Law 

1955/20008 regulating transmission, distribution, supply and authorization procedures for 

electrical energy. 

Distribution facilities are all lines and transformation elements and other electrical elements 

with a voltage of less than 220 kV, except those which, in accordance with the provisions of 

Article 34 of Law 24/2013, of 26 December, are installations with a voltage of 66 kV or more 

integrated into the transmission network (in the Balearic Islands and the Canary Islands) [8]. 

 
 
6 Law 24/2013 of the Electric Sector.  Official State Gazette nº 310, 2013 
7 Royal Decree 1048/2013, which establishes the methodology for calculating the remuneration 

of the electricity distribution activity.  Official State Gazette 2020-3580  
8 Royal Decree 1955/2000, which regulates the activities of transport, distribution, 

commercialization, supply and authorization procedures for electric power installations.  Official 

State Gazette 1955/2000 

https://www.boe.es/eli/es/l/2013/12/26/24/dof/spa/pdf
https://www.boe.es/buscar/act.php?id=BOE-A-2020-3580
https://www.boe.es/buscar/pdf/2000/BOE-A-2000-24019-consolidado.pdf
https://www.boe.es/buscar/pdf/2000/BOE-A-2000-24019-consolidado.pdf
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DSOs are responsible of the reinforcement, the operation, the maintenance, and the 

expansion of the distribution grid to guarantee that the network has enough capacity to 

integrate new distributed assets in the grid. 

Law 24/2013 of the Electric Sector regulates the retribution of the distribution activity attending 

to building costs, operation costs and maintenance costs of the grid, under the principle of 

minimizing the cost to the electrical system. 

In Spain, there are 333 distribution system operators according to the official numbers of the 

CNMC and the Ministry for the Ecological Transition and the Demographic Challenge. These 

companies oversee the construction, maintenance and operation of the electricity network that 

connects transportation to consumption centers, expanding lines and facilities to meet new 

electricity supply demands ensuring the adequate level of service quality and responding 

equally to all connection requests. DSOs are also in charge of applying tolls or access fees to 

consumers as well as measuring the energy consumption of each demand point. 

 

Figure 5. General information of the distribution grid in Spain. Own elaboration. Data: Futured. 

 

 

Figure 6. Number of consumers by sector and electricity use by sector. Own elaboration. Data: Futured [9]. 
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Despite the high number of distribution system operators in Spain, there are five big electricity 

distribution companies and the rest of them are smaller, with less than 100.000 users each of 

them.  

 

 

 

 
I-DE e-Distribución EREDES UFD VIESGO 

Number of 

 users 
11,08 M 21 M 650 K 3,8 M 699 K 

Km of distribution 

lines 
270.480 316.320 20.910 120.000 31.547 

Table 1. Number of users and Km of distribution lines by DSO in Spain (5 biggest DSOs) [10], [11], [12], [13] . 

 

 

 

 

Figure 7. Map of distribution areas of the biggest 5 DSOs in Spain. Source: Energía y Sociedad [14]. 

 

The previous map only represents the five biggest distribution companies in Spain. As 

mentioned before there are more than 300, so the reality is that there the distribution grid in 

Spain is complex and with a high number of DSOs. This high number of DSOs in the system 

makes the introduction of local markets more challenging. In these conditions, the 

standardization and centralization of the local electricity market solution could ensure that all 
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aggregators, DSOs and DERs in general could access local markets. The lack of 

standardization products, platforms and communication protocols may be a barrier for the 

development of local flexibility markets. 

 

 

 

FLEXIBILITY AS AN OPPORTUNITY FOR DSOS 

 

DSOs have the opportunity to use flexibility as an alternative to grid reinforcement or 

maintenance in the distribution grid: 

• Flexibility markets may be more cost effective than grid reinforcement. Article 32 

of the European Electricity Directive states that “network development plans shall 

also include 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”. Decisions made by DSOs should be based on 

total capital and operational expenditures (TOTEX approach) instead of capital 

expenditures (CAPEX approach).  

• The decentralization of the electricity generation can lead to scenarios where the 

DSOs may not have the capacity to expand the grid as fast as new resources 

appear in the distribution grid. Flexibility markets are a solution to help DSOs to 

control and acquire grid management services. 

In accordance with Article 32 of the revised European Electricity Directive 2019/944, DSOs 

may be able to procure flexibility services from the electricity market from resources not 

associated with them. 

Further, from 29th March, with the approval of the Spanish Royal Decree-Law 6/2022 by which 

urgent measures are adopted within the framework of the National Plan for the response to 

economic and social consequences of the war in Ukraine, DSOs have the obligation to make 

sure there is sufficient capacity in the network for energy coming from self-consumption and 

distributed resources. The fourth additional provision of Royal Decree-Law 6/20229 

establishes that exceptionally during the triennium 2023 to 2025, DSOs must include in their 

investment plans actions aimed at increasing the capacity of the network to allow the injection 

 
 
9 Royal Decree-Law 6/2022 by which urgent measures are adopted within the framework of the 

National Plan of response to the economic and social consequences of the war in Ukraine.  Official 

State Gazette 2022-4972  

https://www.boe.es/buscar/act.php?id=BOE-A-2022-4972#:~:text=Ayuda-,Real%20Decreto%2Dley%206%2F2022%2C%20de%2029%20de%20marzo,de%2030%2F03%2F2022.
https://www.boe.es/buscar/act.php?id=BOE-A-2022-4972#:~:text=Ayuda-,Real%20Decreto%2Dley%206%2F2022%2C%20de%2029%20de%20marzo,de%2030%2F03%2F2022.
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of renewables and self-consumption. These actions must account for a minimum of 10 percent 

of the volume of investment and should be allocated primarily to those areas in which there 

has been revealed the lack of access capacity for generation evacuation of renewables and 

self-consumption on a recurring basis.  

 

 

ACCESS TO DATA AND EXCHANGE OF INFORMATION 

 

In order to achieve a competitive and consumer-centric electricity market, and to encourage 

the active participation of the consumer in the electricity markets, it is essential to guarantee 

consumer access to their own consumption data and allow its disclosure to third parties. 

Thus, by being able to access said information, and being able to transfer it to third-party 

agents, the consumer can participate in demand management programs, therefore being able 

to play an active role and achieving savings on their electricity bill. 

In this way, Directive 2019/944 is aimed at ensuring consumers have access to their 

consumption data in "quasi-real" time, so as to be able to offer their flexibility to the network. 

In this context, the deployment of smart meters is a decisive tool to allow the consumer to 

have an active role since it allows him/her to have information on consumption and generation 

of electricity. In Spain, the deployment of smart meters is at 99%, meaning that the technology 

is ready. 

It should be noted, however, that the success of the demand response, and that the consumer 

decides to have an active role and, therefore, can offer flexibility services to the system, 

requires acceptance and commitment on the part of the user.  

To do this, it is necessary to provide solutions that allow some type of compensation or 

economic return that allows the consumer to optimize energy consumption, and therefore, the 

cost of its energy supply. 

Regarding consumer rights within aggregation, the Directive prescribes a series of indications 

in order to guarantee access to the data by the consumer, while preserving its protection. 

• Regarding the exchange of information, the obligation to implement rules and 

procedures for the exchange of data between electricity companies and market 

participants that provide aggregation services, guaranteeing the protection of 

sensitive commercial information. In this way, easy access to data must be 

guaranteed through transparent procedures and under non-discriminatory 

conditions.  



 

 

21 
  

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect 

those of the European Union or the European Climate, Infrastructure and Environment Executive Agency (CINEA).  

Neither the European Union nor the granting authority can be held responsible for them. 

• Regarding confidentiality, the obligation to guarantee the protection of the 

personal data of the clients, the maximum level of security. 

• Regarding the handling and processing of data, the obligation to guarantee the 

impartiality of the entities that protect them. 

• The right of end customers to receive information at least once for each billing 

period of all data pertaining to the time during which the flexibility service has been 

activated, as well as data on electricity supplied and sold. 

• Regarding cybersecurity, further complications arise from the fact of the 

increasing number of DERs will be controlled by final consumers and third parties 

who may not be aware of the need for rigorous cybersecurity. 

 

DATA MANAGEMENT THROUGH DATA HUBS 

 

Taking into account the digitization of the electricity sector and the enormous potential that the 

use of consumer data has, and in particular, that of meter readings and consumption, data 

becomes a key element that can give very competitive advantages.  

Since July 2020 the distributors in Spain have implemented, the “Datadis” platform, a data hub 

that allows consumers to access their consumption data. 

However, the fact that it is the distributors that manage the capacity, measurement and billing 

data may be an obstacle to free competition, both from the point of view of generation and 

supply, and of course aggregation. In order to be a model data hub, the Datadis platform 

should fulfil the following points: 

 

•  First, according to articles 23 and 24 of Directive 2019/944, it is necessary to 

provide a non-discriminatory and simultaneous access to the requested data and 

has to be managed by an independent party not involved in the distribution 

business.  

• Second, the data hub must follow the principle of the single point of contact with 

consumers enshrined in the Third European Energy Package. 

The figure of the supplier introduces greater competition in a sector with a high 

level of business concentration. However, not allowing the suppliers to have 

access to this data, despite having the consent of the end consumer, reverses the 

process of unbundling thus emphasizing the brand of vertically integrated business 

groups. This problem could be more serious for independent aggregators, who will 

not be used to interacting with the DSO.  
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• Third, consumption and reading information is the exclusive property of consumers 

and the use of this data belongs to them.  

On the other hand, after the national implementation of Regulation UE/2017/1485 establishing 

a guideline on electricity transmission system operation10, the main associations and 

distribution companies in Spain have come together to develop a common real-time 

communication interface named SIORD. This initiative is intended to facilitate the energy 

transition to new markets of flexibility, new business models and contribute to greater 

digitization of the electricity sector. The rationale behind SIORD [15] is to achieve optimal 

communication costs that maximize the number of participants in the future flexibility services. 

As of 08/03/2021 there were 63.056 registered generators in Spain and 27.261.820 

consumers. This means that a participation of 1% of these members would mean a total of 

273.249 participants which need to communicate with the DSOs and market operator. SIORD 

seems to address some of the issues with Datadis (the fact that it is designed to be a common 

source of information for all agents, such as, independent aggregators, suppliers, public 

administration, and users), but not all (the fact that it is managed by the DSOs themselves). 

Australia, a leading country in the deployment of DER has already identified the barrier posed 

by the challenge of providing visibility of DER to stakeholders, in other words, access to 

complete and reliable data in conditions of equality. The best Practice Guide from DER 

Monitoring in Australia [16] points out that this challenge felt most acutely in the low voltage 

networks. Responding to this barrier, the Australian Energy Market Operator (AEMO) 

launched a DER Register [17] to store static data on DERs installed at residential and business 

locations, including their installed capacity as well as the inverter’s make and model. The 

information is obtained by DSOs during the connection process for self-consumption and DER 

connection, which could perfectly apply in Spain too. However, the distributed energy resource 

register does not collect information such as consumer consumption. Implementing such a 

register will give stakeholders clearer visibility over the DER recourses to inform power system 

planning and operations. 

A solution to the problems pointed out for Datadis and SIORD, would be to separate the 

physical management activity of the network and the management of customer data, as the 

Australian example demonstrates. In this way, the DSO would continue to carry out its tasks 

of maintenance and operation of the electricity distribution grids in its territory, but an 

independent operator would manage the data, giving access to the same information, and in 

 
 
10 Commission Regulation (EU) 2017/1485 of 2 August 2017 establishing a guideline on electricity 

transmission system operation. EUR-Lex - 32017R1485 (europa.eu) 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R1485
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a harmonized format, to all suppliers or aggregators. A reference example in this area is 

Norway, where communication between the distributor and the supplier is carried out through 

a platform (Elhub) which in turn works as a Data Hub. The European Commission in its report 

on barriers to supply has highlighted the example of Norway as a best practice [18]. 

In order to do so, the Electricity Sector Law should be amended to mandate an independent 

entity as manager of the "data hub", concentrating the measurement data that it currently 

manages and all the distribution data (measurement, load curve and other customer data). 

 

EU REGULATION 

 

Responsibilities of DSOs are broadly covered in article 31 of Directive 2019/944. The Directive 

refers to distribution system operators although in Spain, the DSOs both own and manage the 

distribution grid. Some of the main tasks assigned to DSOs are:  

• Ensuring the ability of the system to meet future demands of distribution of electricity 

by making necessary maintenance and development. 

• Providing the users with access to the system. 

• Acting as a neutral system operator.  

Further, and very relevant to V2G, it is established that DSOs shall not discriminate between 

users or classes of users, particularly in favor of their undertakings and also that they must 

adopt, objective, transparent and non-discriminatory rules for the provision of services to the 

DSOs. In a scenario where V2G would provide services to the DSO as only customer, 

guaranteeing equal access to aggregators will be particularly relevant.  

Article 32 refers specifically to the requirement for Member States to set a framework which 

generates incentives for DSOs to obtain flexibility services in order to improve the operation 

of the network. Specifically, the regulation shall “ensure that distribution system operators are 

able to procure such services from providers of distributed generation, demand response or 

energy storage and shall promote the uptake of energy efficiency measures” which are cost-

effective and economically efficient vis-à-vis upgrading or replacing electricity capacity. 

Further, the DSO shall publish every two years a network development plan that considers 

the medium and long-term flexibility services needed and define the necessary associated 

investments taking into consideration the use of demand response and storage facilities as an 

alternative to expansion of the grid. This measure is critical for the development of business 

models which can provide this flexibility, such as aggregators. 
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REGULATION IN SPAIN 

The functions, obligations and rights of the DSOs is regulated by the ESL and Royal Decree 

1955/200011, which regulates the activities of transmission, distribution, supply and 

authorization procedures for electricity installations. 

According to art. 40.1 ESL, the main obligations of DSOs, as administrative holders of the 

distribution network, are the following: 

• Carry out its activity in accordance with the applicable provisions, providing the 

distribution service on a regular and continuous basis, and with the quality levels 

determined by regulation, guaranteeing the maintenance of the distribution networks 

under adequate conditions of conservation and technical suitability.  

• Be responsible for the construction, operation, maintenance, and for guaranteeing that 

their grid has the capacity to assume, in the long term, a reasonable demand for 

electricity distribution in accordance with the criteria established by the Government. 

• Analyse the requests for connection to the distribution networks managed by them and 

deny or, where appropriate, condition the connection to the grid to the criteria 

established by law. For these purposes, they must attend to all requests under equal 

conditions. 

• Establish and execute maintenance plans for the facilities of its distribution network. 

• Submit, before May 1 of each year, their annual and multiannual investment plans to 

the Ministry of Industry, Energy and Tourism. The annual investment plans will include 

at least the data of the projects, their main technical characteristics, budget and 

execution schedule. For DSOs with less than 100.000 clients connected to their grid, 

regulation may allow a longer period of time than 1 year. 

 

As for the main functions of the DSO, art. 40.2 ESL, sets the following: 

• Carry out the provisions of the system operator and the TSO in the manoeuvre plans 

for the replacement of service, in the event of general failures in the supply of electrical 

energy. 

• Comply with the reporting obligations set by the competent authorities, such as those 

relating to tolls, charges, and prices.  

• Carry out the measurement and metering of the energy that circulates through their 

grid. 

 
 
11 Royal Decree 1955/2000, which regulates the activities of transport, distribution, supply and 

authorization procedures for electricity installations (Official State Gazette, nº 310, 27/12/2000) 

https://www.boe.es/buscar/act.php?id=BOE-A-2000-24019&p=20220330&tn=2
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• Provide consumption data to the subjects in the terms established by regulation. 

• Contract the distribution grid access tolls with consumers, directly or through the 

supplier and, where appropriate, producers connected to their networks. 

• Apply, invoice, and collect the tolls for access to the transmission and distribution 

networks from suppliers or consumers, as appropriate and, where appropriate, 

producers connected to their grid.  

• Put into practice the demand management programs approved by the Administration. 

• Comply with data protection regulations with respect to the information of which it 

becomes aware of in the performance of its activity. 

• Provide the TSO and the managers of neighboring distribution networks with sufficient 

information to guarantee safe and efficient operation, coordinated development and 

interoperability of the interconnected network. 

• Comply with the requirements and obligations established by regulation in relation to 

changes of supplier. 

• Provide customer support service for owners of self-consumption installations, which 

allows them to file complaints and claims in relation to the records of access to the grid 

of said installations, as well as to obtain information on the status of the grid access 

files. For the provision of this service, a free telephone number will be enabled, as well 

as an email address or web service through which the interested parties may contact 

the manager indistinctly.  

 

As to the obligations of DSOs, art. 40.3 ESL establishes the following: 

a) To receive adequate remuneration for the exercise of its activity within the electrical 

system. 

b) Require that the equipment and devices of the users that connect to their networks 

meet the applicable technical and construction conditions so that the supply occurs 

without deterioration or degradation of its quality for other users. 

c) Require the subjects obliged to do so to have the measurement and control 

equipment established in the applicable regulations. 

 

Law 24/201312, of December 26, of the Electricity Sector establishes that the remuneration of 

the distribution activity will be established by regulation according to the costs necessary to 

 
 
12 Law 24/2013 of the Electric Sector. (Official State Gazette, nº 310, 2013) 

https://www.boe.es/eli/es/l/2013/12/26/24/dof/spa/pdf
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build, operate and maintain the facilities in accordance with the principle of carrying out the 

activity at the lower cost for the electrical system. 

Currently, the rule that regulates the remuneration of the distribution activity is Royal Decree 

1048/2013, of December 27, which establishes the methodology for calculating the 

remuneration of the electricity distribution activity13. This Royal Decree: 

• Contemplates all the legal remuneration principles introduced by ESL. 

• Establishes a detailed methodology that allows for a clear and precise 

quantification of the remuneration to be received and what its evolution will be in 

the regulatory period. 

• Defines what concepts will be remunerated from the electricity system, introducing 

tools that avoid the introduction of extra costs in the electricity system. 

• Introduces criteria aimed at controlling the volume of investment in order to achieve 

financial sustainability of the electricity system. To this end, it establishes a 

maximum limit on the investment with the right to remuneration by the system prior 

to the execution of the actions. 

• Lays down the incentives to reduce losses and improve the quality of supply, all of 

this establishing a path that encourages each of the companies to improve the 

levels obtained in previous years. 

• Incentivises distribution companies to reduce fraud. 

 

For reasons of clarity and regulatory simplification, Royal Decree 1048/2013, also regulates 

the regime of electrical connections and other actions necessary to attend to the electricity 

supply, all with the aim of including in the same Royal Decree, all income received by 

distribution companies. Likewise, this Royal Decree 1047/2013, establishes a payment for a 

connection study and a payment for an access study that will be borne by the electricity 

producers for carrying out said studies for the generation facilities. Given that according to art. 

115.4 Royal Decree 1955/2000 stand-alone storage be treated as generation, presumably EV 

batteries with potential to inject electricity into the grid will have to pay for such connection 

studies as well. 

 

 
 
13 Royal Decree 1048/2013, of December 27, which establishes the methodology for calculating 

the remuneration of the electricity distribution activity (Official State Gazette, nº 312, 

30/12/2013) 

https://www.boe.es/buscar/act.php?id=BOE-A-2013-13767&p=20161103&tn=2
https://www.boe.es/buscar/act.php?id=BOE-A-2013-13767&p=20161103&tn=2
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3.2  Market Operator (MO) 

 

The market operator (MO) is an independent entity in charge of managing the currently 

existing global markets and should also manage the new flexibility electricity markets, both 

long-term and short-term, allowing the creation of a competitive environment in which 

distributors can introduce their flexibility requirements and where the entities capable of 

providing flexibility can offer their services. As market manager, the MO will oversee managing 

all aspects related to the participation of agents, the reception and treatment of offers, the 

price-setting processes, the interaction with the managers of the distribution network, the 

transmission network and market participants, the settlement, billing and collection and 

payment processes between the participating entities. 

Market operators should guarantee that flexibility markets would be open and accessible to 

decentralise flexibility resources, aggregators, energy communities and new market figures 

and consistent with the electricity wholesale markets. 

Market operators must not be involved in market activities to ensure the transparency and 

correct operation of the local markets, ensuring that all DERs can participate in the negotiation 

with the same opportunities and conditions in a non-discriminatory way. The MO role might be 

separated from the flexibility buyer role (i.e. DSO / TSO), ensuring the neutrality between 

buyer and seller. 

MOs can assist the adoption of V2G by ensuring that standards and rules for market 

participation are designed to enable grid services from V2G. 
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3.3  Transmission system operator 

(TSO) 

 

Transmission system operators (TSOs) oversee transporting high voltage electrical energy. 

To do this, it is in charge of controlling and operating all the electrical infrastructures that are 

necessary for the transmission network and that link the power generation plants with the 

distribution points to consumers. 

The operating tasks they carry out are very varied, from the control of primary, secondary and 

tertiary frequency to the management of auxiliary services, through ensuring the stability of 

the system, controlling voltage, congestion among others. 

 

 

3.4  Electricity suppliers  

 

The liberalization of the electricity sector in Spain began in 1997, when certain consumers 

were first able to choose a supplier. Electricity suppliers are responsible for billing energy to 

end consumers and their operation is essentially virtual. They buy the energy in the market 

(OMIE), pay the distribution and transmission companies for the use of their network through 

tolls and finally, bill the final consumers based on their consumption using the data of the smart 

meters provided to them by the distribution companies, who are legally responsible for the 

metering. 

At the end of 2020, the Spanish electricity market was made up of 29.7 million active supply 

points. Of these, 10.9 million (36.7%) were supplied through a Reference Supplier or COR, 

which are those that operate in the regulated electricity market. On the other hand, 18.8 million 
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(63.3%) where supplied in free market, by liberalized suppliers [19]. However, despite 25 years 

have passed since the liberalization of the supply segment, Spain presents a Herfindahl-

Hirschman concentration index (HHI) of 2,609 units, which is over the 2,500 limit to be 

considered as excessively concentrated [20]. Specifically, the three incumbent suppliers 83% 

of the domestic market (Iberdrola 32%, Endesa 36% and Naturgy 15%) [21]. According to 

European standards, to have a competitive market it is necessary to have an HHI of less than 

2,000 points and that the company with the largest share does not exceed 25% of the market.  

On this market context it is crucial to facilitate the emergence of new actors in the market, 

promoting innovation and creating incentives to develop new products, such as renewable 

energy certificated tariffs, shared self-consumption, active demand management, storage, 

aggregation, or home automation. 

For example, a supplier could obtain extra income for customers who want to provide services 

in the electricity markets: (i) by modulating their consumption ("demand response"); (ii) with 

storage (in this case, the EV battery); (iii) with a generation facility. This reduces the payback 

of the storage or generation facility and the bill of the customer who is willing to manage his/her 

demand. 

There are currently close to 500 active electricity suppliers in Spain according to the CNMC’s 

register [22]. In this context, the incorporation of a new agent (the independent aggregator) 

will pose a challenge in terms of competition and competitiveness. In this respect it is the 

CNMC who is responsible for the supervision and oversight in the electricity sector, specifically 

with respect of supervising the degree and effectiveness of market openness and competition, 

in both the wholesale and retail markets, as well as supervising measures adopted by DSOs 

in order to ensure that no discriminatory conduct between agents occurs14. 

 

 

 

3.5    Aggregators  

 

An aggregator can operate many distributed energy resources (DERs) together, creating a 

 
 
14 Law 3/2013 of 4 June 2013 creating the National Markets and Competition Commission 

(Official State Gazette nº 134, 05/06/2013) 

file:///C:/Users/helena.badger/Downloads/Ley-3-2013-creacion-CNMC-ing-rev%20(1).pdf
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sizeable capacity similar to that of a conventional generator. This aggregation also can be 

called a “virtual power plant”. Aggregators can then sell electricity in the wholesale market or 

provide services to the operator. 

DERs are small or medium-sized resources, directly connected to the distribution network. 

DERs include distributed generation, energy storage (small scale batteries) and controllable 

loads, such as electric vehicles (EVs), heat pumps or demand response. 
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DEMAND RESPONSE 

 

Electric Vehicles and V2G 

Electric heating and cooling 

Smart buildings 

Heating and cooling 

EVs fleets 

STORAGE 

 

V2G 

Home batteries 

V2G fleets 

Batteries 

GENERATION 

 

Solar PV 
On-site generators 

Solar PV 

Table 2. Examples of flexibility sources in the residential scale and commercial scale. 

 

Aggregators can then sell electricity or ancillary services via an electricity exchange, in the 

wholesale market, or through procurement by the system operator. 

The aggregated pool is controlled by a central information technology (IT) system where data 

related to weather forecasts, electricity prices in wholesale markets, and the overall power 

supply and consumption trends are processed to optimise the operation of dispatchable DERs. 
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Figure 8. A central IT control system or a decentralised energy management system (DEMS) sends an optimised 
schedule to the dispatchable energy resources. Source: IRENA [23]. 

 

REGULATION 

 

From a regulatory perspective Directive 2019/944 defines aggregation as “a function 

performed by a natural or legal person who combines multiple customer loads or generated 

electricity for sale, purchase or auction in any electricity market”. In other words, the 

aggregator performs a role of intermediary between groups of final customers (in our case, 

the EV owners) and the market, according to certain price signals.  

The figure of aggregators is becoming more important in view of the expansion of distributed 

generation. These types of entities manage and optimize the participation of DERs in the 

electricity markets, both in existing ones and in those to come, such as flexibility and local 

electricity markets.  

To manage electricity demand in a flexible way, they aggregate the schedule for small and 

medium consumers, producers, and prosumers. Thus, those parties act as a single entity 

when they participate in the electricity markets. Aggregators are the responsible party for the 

invoicing and remuneration in electricity markets which they must then transfer to the final user 
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on the basis of the agreement with them. The final goal of an aggregator is to maximize the 

value of end users' flexibility. Aggregating supply/demand can reduce the risk of the non-

delivery from a single active consumer, aggregators can still provide the required flexibility to 

the system from other assets within their aggregation portfolio.  

Directive 2019/944 on common rules for the internal market for electricity (art. 17) determines 

the following basic elements that the national legal frameworks for aggregators, including 

independent aggregators, should contain:  

• The right to enter the electricity markets without the consent of other market 

participants.  

• Non-discriminatory and transparent rules, that clearly allocate the roles and 

responsibilities of suppliers and the customers.   

• Easy access to data under equitable conditions and not discriminatory, while 

protecting commercial information and personal data of customers  

• The financial responsibility of the aggregator regarding deviations that it causes in 

the electrical system (the aggregators are configured as BRP, without prejudice of 

the possibility of delegating such responsibility in accordance with art. 5 Regulation 

2019/943), as well as the exoneration of responsibility of the clients regarding 

payments, fines or other restrictions requested by their suppliers. 

• A mandatory conflict resolution mechanism between market participants providing 

aggregation services and other participants.  

• If the member state so establishes, financially compensate the suppliers of their 

clients who may be affected during the activation of the aggregation services. 

It is also relevant to note that the Directive guarantees that consumers are free to sell their 

flexibility through aggregation separately from their electricity supply contract. Thus, the 

Directive envisages the aggregation contract as a separate instrument to the purchase of 

electricity, establishing that in no case will the consumer require the consent of the supplier in 

order to enter into an aggregation contract. 

 

 

 

 

3.6    Energy communities 
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Throughout this document we will refer to energy communities as including both “Citizen 

Energy Community” (CEC), stemming from Directive 2019/94415, and “Renewable Energy 

Community” (REC), deriving from Directive 2018/200116. Both figures have many similarities 

such as that they are set up as a legal entity, they must be effectively controlled by their 

members or shareholders, and their primary objective is to provide environmental, economic 

and social benefits rather than financial profits. Further, they can both carry out all kinds of 

activities within the electricity sector, such as, generation, distribution, supply, EV charging or 

aggregation. 

Renewable Energy Communities are defined in article 6 ESL17 as “legal entities based on 

open and voluntary participation, autonomous and effectively controlled by partners or 

members that are located in the vicinity of the renewable energy projects that are owned by 

said legal entities and that they have developed, whose partners or members are natural 

persons, SMEs or local authorities, including municipalities and whose primary purpose is to 

provide environmental, economic or social benefits to their partners or members or to the local 

areas where they operate, rather than financial gain.” Therefore, these communities can be 

based on installations of any energy vector, as long as it is renewable. 

After a public consultation for the development of Energy Communities, the Institute for 

Diversification and Energy Efficiency (IDAE) in Spain published the benefits and challenges 

identified, which we summarize below [24]: 

 

Benefits Challenges 

 

They provide citizens with fair and easy access to 

local renewable energy resources and other energy or 

mobility services, being able to benefit from 

investments in them 

Lack of regulation 

Benefits Challenges 

 
 
15 Directive (EU) 2019/944 of the European Parliament and of the Council of 5 June 2019 on 

common rules for the internal market for electricity and amending Directive 2012/27/EU 
16 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 

on the promotion of the use of energy from renewable sources 
17 Law 24/2013, of the Electricity Sector (Official State Gazette nº 310, 27/12/2013) 

https://www.boe.es/buscar/act.php?id=BOE-A-2013-13645
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Users will be able to take control and will have greater 

responsibility for the self-provision of their energy 

needs 

 

 

Complexity of administrative procedures 

 

Investment opportunities are created for local citizens 

and businesses 

 

Difficulty in accessing financing: lack of 

investor confidence, high real risk or in terms 

of investor perception 

They offer communities the opportunity to create 

income that is generated and remains in the local 

community itself, increasing acceptance of local 

renewable energy development 

Lack of interest from citizens 

Facilitation of integration of renewable energies in the 

system through demand management 
Lack of volunteer time. 

Environmental benefits by the higher penetration of 

renewable energy 

Low motivation on the part of community 

members 

Social benefits: creation of local employment and 

promotion of cohesion and social equity 
Difficulty in accessing expert knowledge 

 

Table 3. Benefits and challenges identified for Energy Communities in Spain. 

 

REGULATION 
 

Directive 2019/944 places special emphasis on the issue of aggregation by establishing that 

Member States shall ensure that citizen energy communities can access all organized markets 

directly through aggregation, recognizing the possibility of these communities to act in the 

electricity market as aggregators. 
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As with aggregation, the provisions from the Directives relating to energy communities have 

not yet been transposed into Spanish regulation, other than including them in article 6 ESL as 

subjects of the electricity sector, providing the definition mentioned above. Thus, to understand 

what role energy communities can play in V2G, we will have to look at the European regulation. 

The main rights of energy communities mandated by the Directive are the following: 

• “Subject to fair compensation as assessed by the regulatory authority (in Spain, the 

CNMC), relevant distribution system operators cooperate with citizen energy 

communities to facilitate electricity transfers within citizen energy communities” as per 

article 16.1 d). This provision together with recital 46, which sets that “Electricity 

sharing enables members or shareholders to be supplied with electricity from 

generating installations within the community without being in direct physical proximity 

to the generating installation and without being behind a single metering point”, 

indicates that energy transfers from V2G could be shared by members of an energy 

community without direct proximity. 

The way in which such transfers can take place, presumably is through the role of an 

 electricity supplier or an independent aggregator, when the energy community does 

 not act as an independent aggregator itself.  

• “Subject to non-discriminatory, fair, proportionate, and transparent procedures and 

charges, including with respect to registration and licensing, and to transparent, non-

discriminatory and cost reflective network charges in accordance with Article 18 of 

Regulation (EU) 2019/94318, ensuring that they contribute in an adequate and 

balanced way to the overall cost sharing of the system.”  

• As was previously mentioned, energy communities must be “able to access all 

electricity markets, either directly or through aggregation, in a non-discriminatory 

manner”. This should include the participation in local flexibility markets, at least in the 

same conditions as other agents.  

Finally, member states must guarantee that they “are treated in a non-discriminatory and 

proportionate manner with regard to their activities, rights and obligations as final customers, 

producers, suppliers, distribution system operators or market participants engaged in 

aggregation.” 

In line with the governance model promoted in Europe and reflected in European regulation, 

energy communities could act as a driver of social innovation and local sustainable 

 
 
18 Regulation (EU) 2019/943 of the European Parliament and of the Council of 5 June 2019 on the 

internal market for electricity. EUR-Lex - 32019R0943 - EN - EUR-Lex (europa.eu) 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0943
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development, including the acceptance and promotion of renewable energy sources. 

Moreover, they could also contribute and play an active role in the development of local 

flexibility markets.  

 

As identified in the public consultation mentioned above, there are existing barriers that could 

impede the full deployment of local energy communities. Therefore, a number of pilot projects 

and investment grant programs have been launched in the framework of the Spanish 

Recovery, Transformation and Resilience Plan (PRTR) [25] to further explore current 

constraints and bottlenecks as well as mechanisms to overcome them. 

 

 

3.7 Consumers and prosumers 

 

Consumer empowerment is a key strategic pillar in the energy transition. Through the 

European Renewable Energy Directive, priority is given to encouraging consumers to be 

active and have the possibility of both consuming electricity and generating it, favouring 

distributed generation. 

This new paradigm shift guarantees consumers are able to offer their flexibility to the system 

and benefit from economic incentives being part of the electricity market. Through the local 

flexibility markets a new price signal is offered from which they can take part of the benefit. 

Domestic consumers will be able to offer demand management services where they are able 

to modify their ordinary consumption or generate electricity based on price signals and the 

type of contractual agreement with suppliers or aggregators. 

Distributed Energy Resources can be consumers with management capacity, renewable 

producers, batteries, hybrid installations, EV fleets, V2G users, and, in general, any installation 

that can manage their consumption or discharge energy to the distribution grid to which they 

are connected. 

E-mobility will pose a big challenge to the electricity sector, by the incorporation of the electric 

vehicle, which can be used as distributed storage. V2G as a revolutionary, intelligent, and 

automated future system may take advantage of EV batteries while they are connected to 

bidirectional charging stations, to use them as distributed batteries that absorb excess 

generation and reinject into the grid the surplus energy during peaks of consumption. 

Active customers that have variable electricity tariffs can benefit from flexibility optimization. 

They can reduce or shift the consumption of their flexible assets from high-price intervals to 

periods with low electricity prices or they can receive final incentives.  
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Therefore, consumers and prosumers in all its modalities are important market participants to 

consider when thinking about a common flexibility market negotiation model. 

 

 

 

Table 4. Distributed energy resources, aggregators, and demand response roles in local flexibility markets. 

 

REGULATION 
 

On the one hand, article 21 of Directive 2018/2001 on the promotion of the use of energy from 

renewable sources19 requires member states to ensure that self-consumers have the right “to 

 
 
19 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 

on the promotion of the use of energy from renewable sources Directive (UE) 2018/ 2001.  

https://eur-lex.europa.eu/legal-content/ES/TXT/PDF/?uri=CELEX:32018L2001&from=ES
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generate renewable energy, including for their own consumption, store and sell their excess 

production of renewable electricity, including through renewables power purchase 

agreements, electricity suppliers and peer-to peer trading arrangements” individually or 

through aggregation. Also, self-consumers must have the right “to install and operate 

electricity storage systems combined with installations generating renewable electricity for 

self-consumption without liability for any double charge, including network charges, for stored 

electricity remaining within their premises”. Finally, article 21, establishes the right “to receive 

remuneration, including, where applicable, through support schemes, for the self-generated 

renewable electricity that they feed into the grid, which reflects the market value of that 

electricity and which may take into account its long-term value to the grid, the environment 

and society”. All of these provisions enable a business case for EV batteries providing services 

to the grid (V2G) and to buildings (V2B) in exchange of a fair remuneration.  

Similarly, in terms of Spanish regulation, article 14.10 LSE establishes that consumers and 

storage owners may directly, through their supplier or independent aggregator, obtain 

remuneration for their participation in the services included in the generation market in the 

terms set in the regulation. 

On the other hand, Law 7/2021 on Climate Change and Energy Transition20 sets a mandate 

to the government and the CNMC of presenting a proposal to reform the regulatory framework 

on energy that promotes the following: 

 

a) The participation of consumers in energy markets, including demand response 

through independent aggregation. 

b) Investments in the generation of variable and flexible renewable energy, as well as 

distributed generation. 

c) Energy storage. 

d) The use of electricity networks, the use of flexibility for their management and local 

energy markets. 

e) The access of energy consumers to their data. 

f) Innovation in the energy field. 

This proposal should be presented in the following months if the timeframe of 12 months from 

publication of the Clime Change Law is respected. 

 

 

 
 
20 Law 7/2021 on Climate Change and Energy Transition (Official State Gazette nº 121, 

21/05/2021) 

https://www.boe.es/buscar/act.php?id=BOE-A-2021-8447&p=20210521&tn=1
https://www.boe.es/buscar/act.php?id=BOE-A-2021-8447&p=20210521&tn=1
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4/ Objectives and opportunities in local flexibility markets. 

A model design of local and flexibility markets and the first approach to them is being carried 

out by OMIE as market operator in Spain and Portugal. Local and Flexibility markets aim to 

give tools to DSOs and customers to simplify the use and integration into the electricity market 

of distributed energy resources and adding new revenue streams. As well as, provide DSOs 

a range of products and solutions to help them resolve constraints on the distribution grid, 

improving the efficiency of the system in a competitive and transparent process. Local markets 

will be a useful tool before considering reinforcement the grid, in order to choose the best 

option for the system not only in technical terms but also in economic terms. Most of the 

information of the next chapters is based on the prototype of local flexibility markets in Spain 

that OMIE and IDAE have been designing together during the last year, as local flexibility 

markets are not regulated yet in Spain. 

 

4.1 Objectives and opportunities 

 

 

 

 

• Local markets will be a competitive market tool that will help to avoid facing more 

expensive investments in grid expansions using traditional methods due to the 

increasing renewable energy penetration. 

• DSOs may use local and flexibility markets to create auctions to reserve flexibility 

for the upcoming constraints periods. Final users will participate in the auctions 

with their energy flexibility. 

• Local and flexibility markets have as main principles the transparency in 

flexibility agreements, treating all participants equally. 

• Local markets are also an opportunity for increasing the visibility of needs and 

energy resources in local areas. 

• The principle of competition is another important point in electricity markets, 

ensuring that the scheduled energy is the most efficient possible for final users in 

economic terms. 

• Local market platforms are an opportunity to coordinate the response of all 

actors involved in the electrical system in the distribution grid. 

 KEY ASPECTS FROM LOCAL FLEXIBILITY MARKETS 
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• Trading platforms must be easy and understandable for prosumers as well as 

secure for all active consumers, aggregators and market participants in general. 

The objective is to have easy and secure platforms that do not represent a barrier 

for all the parties that want to participate in local and flexibility markets. 

• Standardization of communication protocols is an important factor to 

communicate new auctions, results or even participate in local and flexibility 

markets. Local and flexibility markets must allow companies and users to integrate 

their systems into their own IT tools. 

• Another requirement for the development of local markets is creating an 

environment that will allow identifying the needs of the existing actors in the 

electrical system and analysing the feasibility of the integration of emerging actors 

in the market. 

• Regulatory frameworks for DSOs need to encourage cost efficiency, quality of 

service and innovation, enabling flexible and smart solutions as V2G. 

• Local flexibility markets are an opportunity for aggregators, energy communities, 

distributed resource owners, EV or V2G EV owners or current market participants 

join local and flexibility markets, adding new revenue streams. 

• Flexibility markets are a solution to help DSOs to control and acquire grid 

management services. 

 

Figure 9. Scheme of the aggregator, energy communities and active customers in local and global electricity 
markets. 
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4.2 Participation in local flexibility 

markets in Spain 

 

Market participants will be able to participate in global electricity markets (day ahead market, 

intraday auctions market and intraday continuous market) and at the same time in local and 

flexibility markets when they are activated. If there are no constraints in the distribution grid in 

a certain area, flexibility markets will not be activated for that zone, but DERs will always have 

the option of participating in global electricity markets. In global markets all participants may 

trade energy with other agents located in any European country, subject to the availability of 

interconnection capacity. Global electricity wholesale markets: 

• Day-ahead market. 

• Intraday auctions market. 

• Intraday continuous market. 

Their participation in global electricity markets could be at individual level or in an aggregated 

mode though the figure of the aggregator (pending to be defined by the Spanish regulation). 

In its current operation, global markets allow trading in hourly periods, although in the next 

years trading periods will change to 15 minutes. The continuous market in the Iberia region 

allows its negotiation up to 1 hour before the time of supply, there are some European 

countries in which this negotiation is allowed up to some minutes before the energy 

dispatching. If in the future these parameters are modified, distributed energy resources will 

benefit from adjusting the power of their schedules very close to real time. 

If there are some congestions or any restriction in the distribution grid, local and flexibility 

markets are activated.  DERs can have a relevant role in solving grid constraints, using their 

flexibility reacting to the DSOs needs in exchange for a remuneration for their energy 

management. Local flexibility markets have a zonal scope and are designed to help DSOs 

react to grid constraints with the adequate time in advance. Local Market prices may be 

different to global market prices in order to encourage DERs to participate in these markets. 

All DERS located in those areas, may participate in the local market launched in their local 

area. 
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Figure 10. Global overview of the interaction between DSOs, TSOs, MO and flexibility providers in global and 
local electricity markets. 

 

It should be considered that a local electricity market differs from global markets. In local 

markets, trading is restricted or must be carried out by DERs, or energy resources in general, 

located in specific locations in which trading can be promoted or restricted by the DSO. Only 

resources that are able to solve the congestion can be part of the local negotiation. 
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NEGOTIATION IN ELECTRICITY MARKETS ACCORDING TO THE 

DISTRIBUTION GRID SITUATION 
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DERs can participate in all existing European/Iberian electricity markets, taking 

advantage of their prices and volatility. With no distribution grid congestions, local 

flexibility markets will be disabled. 
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With congestions in local areas of the distribution grid, DERs will be able to participate 

in Global European markets and in Local Markets. Those Local Markets will be 

enabled under a previous DSO requirement. DSOs will be able to launch two types 

of requirements depending on their needs: Long-Term or Short-Term.  

 

Table 5. Negotiation in electricity markets according to the distribution grid situation in the IREMEL prototype. 
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It is expected that local flexibility markets will work with the same negotiation periods as global 

markets, currently in hourly periods, in the future in periods of 15 minutes and until one hour 

before the energy delivery or consumption. However, depending on the needs of DSOs and 

on the legislation that will regulate these markets, if it is considered convenient, local markets 

may be extended to approach the supply instant. The rules and development of local markets 

may be defined by the Spanish and European authorities and the design phase must be open 

and prepared for any potential modification.  

The local flexibility market model proposed by OMIE is divided into two main types of 

negotiation. On one hand a long-term local and flexibility market and in the other a short-term 

local and flexibility market. The main difference between them is the moment where the local 

trading is scheduled.  

 

 

Figure 11. Chronogram of electricity markets in Spain introducing local flexibility markets. 

  

 

 

THE LOCATION AS A KEY FACTOR 

 

Local flexibility markets are launched at the distribution and local level when there is a need 

for an increase (or decrease) of the energy produced (or consumed) in one local area and 

only installations located in those areas and with the capacity of solving the grid congestion 

may participate and transact energy. 
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The DSO after analysing their grid needs will send a flexibility requirement to the local flexibility 

market operator. This requirement will contain the information on what areas can be activated 

for the negotiation. This zonal limitation is necessary because only the assets located in that 

certain area can help the DSO to solve the congestions on the grid. In contrast to global 

electricity markets, in local markets, the exact location of the energy resources in the 

distribution grid is a very important factor.  

Due to the importance of the DERs location in local flexibility markets, the market platform 

must be ready for locating all the resources in the grid because the DSO needs to have the 

visibility of all of them in order to verify that grid congestions can be solved by the specific 

resources within the area. 

The verification of the DERs location may be checked during to the qualification process of 

the assets in the local market auction, this way when the local auction opens only DERs that 

fulfil the location requirement will be called to trading. To effectuate the location verification, it 

is necessary to have previously located all the DERs in the grid. When a new flexibility spot 

decides to join the local flexibility platform the market participant will have to register as a 

flexibility provider on the market platform, giving all the assets information to the market. With 

the location information and details of all the energy resources on the local platform a location 

resources register may be created. 

 

 

Figure 12. DERs that can participate in the flexibility auction due to their location on the grid. 
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E-ROAMING 

 

Art. 4.8 of Directive 2014/94/EU21 on the deployment of alternative fuels infrastructure 

stipulates that operators must be allowed to provide charging services directly (on a 

contractual basis with the customer) or indirectly (though a hub), on behalf of other providers. 

This necessarily requires roaming technology between different actors to allow users to charge 

using a single identification or payment method, which is definitely not in place around Europe 

at present, as identified by the European Court of Auditors in their report from 2021 [26] which 

found that “travel across the EU is still complicated by the absence of minimum requirements 

for harmonised payment systems and user information. Also, charging stations must be able 

to communicate to all EVs.  

There is a specific international standard, ISO 15118 Road vehicles -- Vehicle to grid 

communication interface, which defines a vehicle to grid (V2G) communication interface 

for bi-directional charging/discharging of electric vehicles. The standard provides a Plug 

& Charge feature used by some charging points. Some operators, such as Hubject, for 

example have developed an Open Plug&Charge Protocol [27] for standardizing access to 

these services.  

The Plug & Charge feature that comes with ISO 15118 enables an EV to automatically identify 

and authorize itself to a compatible charging point on behalf of the driver, to receive energy 

for recharging its battery or discharge the battery feeding energy into the grid. The only action 

required by the driver is to plug the charging cable into the EV and/or charging station. The 

car and the charger are able to identify themselves and have a certificate pool to allow 

payment. 

However, few EV models currently support Plug&Charge technology, let alone existing charge 

points. Therefore, it is required that legislation sets minimum requirements of standardization 

and interoperability in line with the spirit of the Directive and available technology.  

 

 

5/ Long-term flexibility and local markets 

 

 
 
21 Directive 2014/94/EU of the European Parliament and of the Council of 22 October 2014 on the 

deployment of alternative fuels infrastructure. Directive 2014/94/EU 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0094&from=EN
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Long-term flexibility markets trade flexibility products with commitments typically of several 

weeks / months in advance. The products will be demanded under the request of the DSO, 

which is called requirement, according to the specific conditions and needs of the distribution 

grid. After receiving the requirement, the market operator will activate a local auction for the 

area and DERs specified by the DSO. Only DERs with the capacity to assist the distribution 

system operator to solve the congestion or the issue on the grid will be allowed to offer. 

Long-term flexibility auctions will consist of a range of different products to cover all the events 

and situations in which a DSO call for a requirement. These long-term auctions are designed 

to cover all technical needs of the DSO such as grid congestions or permanent grid problems. 

 

Figure 13. Some situations that can be solved using long-term local flexibility products. 

 

The negotiation of long-term flexibility and local markets will be organized in periodic auctions 

and will contemplate two remuneration concepts: 

 

• Availability: in the long-term market, the distributed resources will commit to have a 

certain capacity available to modify their production/consumption based on the 

requirements of the distribution network operators. This commitment will be associated 

with an availability (€/MW) and availability price (€/MW) term which will be a market-

based price at which the distributed resources awarded in the auction will receive their 

remuneration for being available to deliver their flexibility throughout the service 

window set by the DSO regardless of being activated or not. The service window is the 

period when the product delivery could take place and is defined by the starting date 

when service activation can be required and the ending date when it cannot. 

The availability period or service window may end without energy transaction between 

the DER and the DSO, but the first one will receive remuneration due to the flexibility 

service given to the system during the agreed period for preventing congestions on the 

grid. The aggregator or owner of the energy resource receives a fixed price for the 

availability of capacity. 
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• Activation: If the energy resource flexibility is required and activated by the distribution 

system operator, the DER will receive a remuneration for their services according to 

the activation price term (€/MWh) and to the energy raised/reduced (MWh) in the 

activation window. The activation window is the specific subperiod in an activation 

window when a particular DER could be activated and thus it must be available. 

 

5.1 Long-term local market session 

schedule model 

 

Market sessions for local products are requested by the responsible DSO in the area where 

there is the flexibility necessity. All the market process is triggered by the requirement 

communication from a DSO to the MO. In this requirement the DSO should provide all the 

necessary information for the trading. In the OMIE’s prototype, the information required by the 

DSO would be: 

• Zone: operational area where the product will be activated. 

• Delivery period: service window for product delivery, detailing a starting date and 

an end date. DSOs also have the possibility to indicate in the request if it is a 

recurring need. DSO will have the opportunity to define the service window with 

great detail by selecting only some days of the week or weekend and including or 

not holidays. 

• Required volume: total flexibility capacity that is requested by the DSO in the 

auction. 

• Type of offer: the DSO specifies if it is necessary to reduce consumption / raise 

generation in the area or if it is necessary to raise consumption / reduce generation. 

• Availability and activation reserve price: limit price that the DSO is willing to pay 

to DERs for their availability/activation. 

• Connect with short-term local market: it is indicated if a renegotiation of the 

activation price will take place in the sort-term local market. 

• Auction date: DSOs will have different options for the auction date according to 

an auction calendar establish by the MO. 
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Figure 14. Example of a possible option for the offer submission window in the local markets’ platform. 

 

LOCAL AUCTION PROCESS 

 

There are two main phases before the start of the local auction, the prequalification and 

qualification process. These two phases include both market and technical qualifications to 

participate in the local market.  

The prequalification step begins with a request from a market participant to include one new 

resource in the flexibility market, in the request the market participant has to introduce in the 

platform all the necessary information about the capacity, location, technology and conditions 

of the resource.  

The prequalification step is then conducted by the DSO and the MO. The first one oversees 

the technical qualification, ensuring that the technical requirements are fulfilled. The second 

one oversees the market information. Both entities must accept the prequalification step 

before the market participant can start with the qualification process. 

Market participants can start with their DERs qualification after a DSO sends a valid local 

market session request for an area where they have resources associated to, and after having 

passed the prequalification phase. This process takes place for a specific market session. 

Among the pre-qualified DERs, DSO and MO performs a final verification to confirm that the 

energy resource can participate in that market session. The objective is check if the energy 

resource can participate in a particular market and can provide a particular service considering 
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market and product design aspects. It is also important to note that the prequalification process 

can still proceed and be completed even after a market session is requested by the DSO. 

Results from the prequalification and the qualification process and the authorization to 

negotiate in the market session is notified individually to each of the market participants. 

 

 

 

Figure 15. Long-term flexibility timeline according to OMIE's vision. 

 

The auction starts according to the date established by the DSO in the requirement and local 

market participants send their bids to the auction. Bids must include the price to which market 

participants are submitting their bids (availability price and activation price) and the flexibility 

capacity that they are able to give to the DSO. After the matching process results are 

communicated by the MO both to DSO and to market participants individually.  

If the market participant’s offer is matched, the energy source acquires the compromise to be 

available within the service and activation window. 

When the service window is over, the MO proceed with the settlement of the service based on 

the information and metering provided by the DSO.  

 

 5.2 Long-term local market products 

 

According to the European Electricity Directive, different long-term trading products will be 

necessary to cover all the circumstances and system needs in which a DSO calls for a 

requirement in a long-term trading. Products should comply with the needs of the DSOs 
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covering different time frames and trading windows to allow an efficient market-based flexibility 

allocation.  

 

• Availability product is a trading product that is designed for the long-term local 

flexibility market and is based on energy auctions that set an availability price and an 

activation price. It represents a local mechanism in which the DSO procures active 

power flexibility in terms of availability of energy resources connected at the distribution 

system level. The resources belonging to the area where the market is activated 

compete by submitting activation and availability bids to the local auction.  

The negotiation of this type of product is designed to be from a few months/weeks to 

days before the window service period starts. 

In the availability product energy resources acquire the commitment to be available, 

but the activation is not granted to them and will be negotiated again in the short-term 

market. This way the electrical system ensures that the resulted activation process is 

the best option from the economical and operational point of view at the moment of the 

flexibility activation. The availability product provides the opportunity to new energy 

sources to participate in the activation market process giving response to the DSO’s 

call, increasing competition, and offering better prices. This product could be very 

useful if in a certain area new DERs or energy resources appear after the availability 

auction day. 

 

 

Figure 16. Long-term availability product details. 

 

• Agreed activation product is a trading product that is negotiated in long-term 

auctions and that has a remuneration based on an availability term and an activation 

term. The negotiation of this type of product is designed to be from a few months/weeks 

before the window service period until some days before the window service. In the 
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agreed activation product auction, the availability price and the activation price are 

settled at the moment when the auction closes and will not be renegotiated anymore. 

The price is settled as a result of the matching process between the bids that each of 

the market participants sends and the price limits that the DSO is willing to pay to solve 

the congestion or issue in the grid. 

The auction process settles which energy resource or resources are the ones that 

acquire the commitment of availability and energy injection/extraction during the 

activation windows in case of being required by the DSO.  

The agreed activation product is designed for a flexibility service in which the need for 

flexibility can be forecasted long in advance, therefore the activation of the energy 

resources involved in the service can be scheduled long in advance with a high degree 

of reliability. 

 

 

Figure 17. Long-term agreed activation product details. 

 

6/ Short-term flexibility and local markets 

 

Short-term flexibility markets are those in which flexibility products are requested for the 

same delivery day (intraday) or the next day delivery (day-ahead). Every entity whose point of 

consumption or generation is in the distribution grid may participate. Short-term flexibility 

trading can be classified according to the need and the promoter of the negotiation: 

 

• Short-term flexibility and local auctions: the activation of this type of negotiation is 

promoted by a DSO with a flexibility request and represents a day-ahead and intraday 

local mechanism for DSOs to procure active power flexibility in a certain area of the 

distribution level. What is negotiated in these auctions is power activation (MWh). 
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There is also the possibility of remunerating availability in short-term flexibility auctions 

in some cases. 

 

 

Figure 18. Local markets under a DSO request. 

 

• Short-term flexibility and local continuous market: this market allows the energy 

exchange between participants themselves located in the same area or zone. It is 

designed i.e., for isolated systems or energy communities. Local continuous market is 

not promoted by a DSO request. If this type of trading is activated in a specific area 

will be possible to match energy supply-demand between different assets or 

aggregators without the request of a DSO. The energy resources have to be located 

in the same area where the trading is enabled. The type of trading is continuous and 

intraday. 

 

Figure 19. Local markets continuous participation. 
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6.1 Short-term local market session 

schedule model 

 

The market structure of short-term flexibility and local auctions is similar to the long-term 

mechanism. The short-term auction market process starts with the DSO requiring flexibility 

from energy resources, with delivery in the day-ahead or intraday. DERs must have previously 

passed the prequalification process to operate in short-term local markets, due to the short-

term nature of the market process.  

Once the DSO’s request is received and validated by the MO a notification is sent to all 

relevant market participants with energy resources located in the area of the auction. 

Participants are called to bid during the trading period and the qualification process for the 

action is opened.  

In the case of day-ahead negotiation, the DSO’s request for flexibility would be received before 

2 p.m. and the auction would be open at that hour. In case the request is received after 2 p.m. 

the auction associated with that DSO request will open on the next hour. This second 

mechanism is also how intraday auctions will be organized.  

In short-term markets only activation is negotiated but availability could also be negotiated 

under the DSO’s request. After the matching process, results are communicated to the DSO 

and to each of the market participants individually.  

After the service period, the DSO communicates to the MO the resulted energy activated. The 

MO proceeds with the settlement of the service based on the information and metering 

provided by the DSO. 

 

 
Figure 20. Short-term flexibility timeline according to OMIE's vision. 
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6.2 Long-term local auction market 

products 

 

o Day-ahead product: local product that is part of the short-term product option 

for flexibility procurement. The DSO can procure active power flexibility form 

energy resources located in a same area of the distribution grid. In day-ahead 

product normally only the power activation is expected to be remunerated, but 

it is also open to remunerate availability in case the DSO considers it 

appropriate. If the market operator receives the flexibility request from the DSO 

before 2 p.m. the auction opens at 2 p.m.; otherwise, the auction opens on the 

next hour.  

The day-ahead product is also linked to the availability product of the long-term 

flexibility and local auctions. If there are energy resources that have been 

awarded in the Long-Term active power availability, its participation is 

mandatory on the day-ahead short-term local negotiation. These DERs can bid 

a different amount and price in the short-term. In case that the DSO established 

a reserve price for the short-term auction (a maximum limit price that the 

algorithm accepts in the auction process), this price cannot be exceeded, and 

it is related to the resulting price of the long-term negotiation. The renegotiation 

of the activation component promotes competition and the free participation of 

DERs in a clear and transparent mechanism.  

 

 

Figure 21. Short-term day ahead product details. 
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o Real-Time product: is part of the short-term flexibility negotiation and is a 

solution for intraday trading on local markets (in the same day of the delivery).  

In the Real-Time product, the trading is triggered by a DSO request that procure 

flexibility from DERs located in specific areas of the distribution grid. DERs 

activated are remunerated according to the price resulted from the intraday 

local auction. This product is not linked to the long-term local negotiation. 

 

 

Figure 22. Short-term real-time product details. 

 

7/ EV and V2G in local flexibility markets 

Nowadays, electricity cannot be stored in large quantities at a cheap price. In fact, the overall 

amount of electricity fed into the power grid must always be equal to the total amount of 

electricity consumed, otherwise there would be a misfunctioning in the power system, 

potentially leading to power cuts. Electricity storage is growing rapidly in the global context, 

driven by the necessity of balancing the renewable generation to meet consumer demand.  

Electricity production and trading are no longer limited to large, centralised generators and 

retailers. With the integration of distributed energy resources, electricity no longer flows in only 

one direction, from the grid to the consumer. Instead, consumers can produce electricity for 

their own consumption or can sell it on the market, creating bidirectional electricity flows. 

Consumers are increasingly able to take control of their own energy, not only achieving 

important savings, but earning profits from participating in the electricity markets. 
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Figure 23. Flexibility service and revenues between local flexibility market figures. Own elaboration. 

 

Prosumers and energy resources in general with the possibility to modify their consumption 

or generation will be able to participate in local flexibility markets. These resources may 

participate directly or through intermediate figures such as aggregators or energy communities 

to facilitate the integration of these resources into the market. V2G fleets could have an 

important role in local and flexibility markets due to the flexibility capacity of their batteries that 

aggregated can respond to DSO’s flexibility requirements in areas where maybe another type 

of resources cannot.  

DSOs will ask for flexibility services (long and short-term) for solving their grid constraints by 

sending a requirement for the local flexibility market operator. The resources located in the 

area where the flexibility is needed will have the opportunity to participate in local auctions and 

if they are awarded in the auction will acquire the commitment of responding to the DSO’s 

flexibility announce. Those resources activated in the grid constraints resolution will perceive 

revenues from the DSO for their flexibility service. Prosumers will be compensated according 

to the agreement they have established with their aggregator or energy community. 

This type of market is really interesting for DERs and V2G because it is supposed that the 

revenues received to solve the DSO’s grid problems will be higher than the income that they 

could perceive from their participation in global wholesale markets, as only a few local units 

or resources may solve the constraint problem. V2G and EVs in general will be in a very good 

position for taking part of local markets due to their fast response time and the fact that the 
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number of EVs in the next years will significantly increase and due to that the possibility to find 

EVs ready to give the service will be much higher. 

DERs will participate in wholesale electricity markets and, if a local market is activated in their 

grid location, they will be able to obtain an extra revenue by participating in local flexibility 

markets. 

 

 EVs LONG AND SHORT-TERM PARTICIPATION 

 
In terms of local flexibility markets depending on the use of electric vehicles and the habits of 

vehicle owners, V2G can serve for different types of services or situations. For those users 

who need greater availability and control of their vehicle at any time of the day, as their habits 

may vary on a daily or weekly basis, it is recommended a flexibility service provision that has 

as a commitment point close to the service delivery moment. In this way, the user can decide 

their availability to provide V2G flexibility to the electricity markets, up to moments very close 

to the time of energy delivery. In short-term flexibility markets, energy can be traded until one 

hour before the activation time (Europe is promoting to change it to 15 min in the next years), 

so it would especially suit those potential individual users who are more demanding about the 

availability of their electric vehicle. 

On the other hand, for those users or owners of electric vehicles who have very strong or 

regular habits, it may be more interesting to participate on a long-term basis market and 

receive a payment for the V2G availability and activation. To this end, EVs could participate 

in long-term flexibility markets, that are negotiated months or weeks in advance of the service 

delivery date. This mode of participation allows EV fleet managers to forecast the revenue 

they can earn for taking part of flexibility electricity markets over longer periods of time 

(availability payment, €/MW, and activation payment, €/MWh). It can be perfectly suited to 

fleets of electric vehicles that are parked for long periods at their charging point or bases 

(company vehicles, municipal fleets, transport services ...), but also for individual users with 

the same driving patterns or that they are able to schedule their driving needs in advance. 

 

 

7.1 Power system flexibility 

 

High renewable penetration will have an impact on the reliability and stability of the power 

system. To fully decarbonize the power sector, three key challenges need to be overcome 

[28]: 
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• Power supply and demand imbalances 

• Change in transmission flow patterns 

• Decrease of system inertia 

Increasing and promoting flexibility in the grid could be a cost-effective way to minimise these 

challenges. 

Power system flexibility is defined by the IEA as “the ability of a power system to reliably and 

cost-effectively manage the variability and uncertainty of demand and supply across all 

relevant timescales, from ensuring instantaneous stability of the power system to supporting 

long-term security of supply”. 

Figure 24 shows how there will be an important increase in the share of flexibility provided by 

Batteries and Demand response technologies in the following years. The two technologies 

together are expected to reach over 30% of the flexibility needs in 2030, displacing coal, gas 

and oil sources. 

 
Figure 24. Electricity system flexibility by source in the Net Zero Scenario, 2020 and 2030. Source IEA [29]. 

 

7.2 Local electricity markets 
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This document is focusing on the local flexibility markets designed to specifically offer services 

to the local DSO. However, the local flexibility markets open the opportunity to other market 

participants and participation models.  

For example, final customers and energy communities could buy, through their supplier or 

directly, locally generated energy and avoid transmission network costs as in community solar. 

In community solar self-consumption, owners and customers located up to 500 meters from 

each other can share solar production directly in Spain, paying reduced network costs.  

Directive (2019/944) states that all customer groups should have access to electricity markets 

to trade their flexibility and self-generated electricity. Furthermore, consumers should be able 

to consume, store and sell self-generated electricity and to participate in all electricity markets, 

including local flexibility markets. 

The creation of local markets creates an incentive for installing generation sources where the 

consumption points are located and, thus, promoting distributed generation. Distribution 

generation has the main advantage of having reduced line transportation losses. From 

generation to consumption, it is estimated that there are up to 9% of energy losses for the 

distribution network [30]. more distant from the point of generation, thus facing higher losses 

on transportation22. 

 

 

7.3 DSOs and flexibility needs 

 

One of the main duties of DSOs is to guarantee the security of supply with high quality 

standards in their transmission or distribution systems. Therefore, they are continuously 

monitoring the grid to keep the frequency and voltage within their respective safe bands and 

to push them back to their normal range after an incident. 

 

 INVESTMENT PLANS FROM DSOs 

 

DSOs’ remuneration, as a regulated business, is established by regulation based on the costs 

necessary to develop, operate and maintain the grid in accordance with the principle of 

carrying out the activity at the lowest cost to the electricity system. Therefore, the DSOs’ 

 
 
22 Order IET/107/2014 revising electricity access tolls for 2014 (Official State Gazette 2014-1052 

Orden IET/107/2014). 

https://www.boe.es/buscar/doc.php?id=BOE-A-2014-1052
https://www.boe.es/buscar/doc.php?id=BOE-A-2014-1052
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decisions when planning, expanding and managing their networks are led by the incentives in 

the remuneration regime and direct regulatory requirements. 

Article 40 of the Spanish Electricity Sector Law 24/2013, of December 26, 2013, establishes 

that distributors must submit their annual and multi-annual investment plans to the Ministry of 

Energy and the regional authority on an annual basis. The annual investment plans shall 

include the main technical characteristics, budget and execution schedule of the projects. 

In this regard, Article 16, on Investment plans and authorization of the investment volume of 

Royal Decree 1048/2013, of December 27, sets the maximum investment volume. 

In 2020, the electricity distribution sector presented an annual investment plan chargeable to 

the system of 1.519 million euros [31]. 

Article 32 of the Directive 955/2019, states that Member States shall provide the necessary 

regulatory framework to allow and provide incentives to distribution system operators to 

procure flexibility services. In particular, the regulatory framework shall promote the uptake of 

services that cost-effectively alleviate the need to upgrade or replace electricity capacity and 

support the efficient and secure operation of the distribution system.  

The network development plan 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. The network development plan shall also include 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. 

Distribution system operators shall be adequately remunerated for the procurement of such 

services to allow them to recover at least their reasonable corresponding costs, including the 

necessary information and communication technology expenses and infrastructure costs. 

In Spain, for the moment, the transposition of this directive is partial, and this specific topic 

has not yet been addressed. 

 

 

WHY DO DSOs NEED FLEXIBILITY SERVICES? 
 

DSOs require flexibility to deal with congestion and avoid voltage increases in the grid. 

Through generation and demand adjustments, provision of reactive power, peak shifting, and 

manual or automatic curtailment is provided. 

Local flexibility markets have a zonal scope and are designed to help DSOs to react to grid 

constraints with time in advance. When distribution grids have incidents or capacity needs, 

local flexibility markets might be activated.  DERs located in the affected area can have a 
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relevant role in solving grid constraints, using their flexibility in reacting to DSOs needs and 

receiving a correspondent remuneration for their energy management. 

The access to flexibility services by DSOs may reduce the need for network investment.  

 

Depending on the predictability of the events, we can classify DSOs flexibility requirements 

into: 

• Recurrent capacity needs: DSOs plan to rely on flexibility services in that area on a 

maintained schedule with weeks to years in advance. For example, there is a peaking 

demand from EV charging happening from Monday to Thursday in a residential area 

stressing the distribution grid.  

• Eventual capacity needs: DSOs plan to rely on flexibility services in that area under 

certain conditions with weeks to years in advance. For example, there is a predicted 

grid congestion due to cold weather or a planned maintenance intervention.  

• Unexpected capacity needs: DSOs have not foreseen that need since it is an 

extraordinary event. For example, there is an incident on a building block and power 

supply must be cut off during a short period of time. 

And depending on the direction of the energy flow: 

• Upward request: DSOs require DERs to increase generation or decrease 

consumption. In the case of an V2G it would mean discharging the battery or stop 

charging the battery.  

• Downward request: DSOs require DERs to decrease generation or increase 

consumption. In the case of an V2G it would mean stop discharging the battery or 

charging the battery. 

For these events, the DSO can submit a requirement to the market operator and find suitable 

aggregated offers to meet their needs. 

 

 

 

7.4 Opportunity for V2G on the local 

flexibility markets 

 
When participating on local flexibility markets, V2G acts as a small-scale that can inject energy 

to the grid or charge its battery to increase consumption. V2G will be usually connected to the 
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distribution grid since the most common charging spots will be homes, workplaces and public 

parking points, all of them connected to the low voltage distributed grid.  

As explained in deliverable D3.1, the aggregation of V2G could enable enough size to provide 

services on the global markets. However, V2G may be a key market participant for local 

flexibility markets.  

Figure 25, shows Mckinsey’s analysis of the fit between different flexibility solutions and 

different durations needs. V2G would fall under the Li-ion batteries category since this is the 

most common technology for EV batteries. Under this category, V2G is well suited for intraday 

intermittent daily generation and grid stability services. As well, V2G is a partial solution for 

multi-day imbalances and grid congestion. 

 

 

Figure 25. McKinsey & Company NetZero Power Long Term Energy Storage for a renewable grid. Source: 

McKinsey. 

 

Traditionally, the system has relied on conventional power plants, electricity supply 

curtailment, and gradual transmission grid expansion. However, the aggregation of V2G may 

arise as a more cost-effective solution and substitute existing options. 

As Mckinsey stated on their report [28], Lithium-ion (Li-ion) batteries are currently the cheapest 

zero-emissions option for providing balancing services of less than 4 hours. In the 4- to 8-hour 

range, other technologies can also accommodate load cycles. In this range, the cost of Li-ion 

four-hour systems is below USD 400 per kilowatt-hour (kWh) today and forecasted to 

decrease to around USD 200 per kWh in the next 10 years. 
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At the moment, local flexibility markets are not regulated in Spain, thus V2G can’t participate 

on those markets. However, it is important to design those markets to include V2G and its 

singularities. 

When designing flexible local markets, it is essential to include the changing location feature 

in those markets. The V2G cars are expected to be parked in their owner’s charge point (or 

network of charging points) most of the time. However, the cars can spend large amounts of 

time in different locations and being plugged during that time to provide services. This might 

be the example of a private-owned car that is plugged at the workplace during working hours.  

The design of local flexibility markets must envision the injection/extraction of energy at other 

points in the network that are owned by other market players, not only self-owned charging 

points. This is a singularity that only applies to V2G, at least for the moment, and that may 

hinder the integration of electric vehicle in local flexibility markets due to its operational 

complexity. 

These bidirectional recharging points owned by operators must be able to identify the user or 

owner of the vehicle that is providing the flexibility in order to be able to compensate the service 

provided by the V2G. In this sense, there are already different e-roaming initiatives that aim to 

intermediate between the different agents involved in the valorisation of V2G. 

  

 

 BUSINESS MODEL 

 

The local flexible market framework presented in this document will allow aggregated 

resources to participate in global electricity markets (day ahead market, intraday auctions 

market and intraday continuous market) and, when activated, in local and flexible markets.  

The participation in the global energy markets provides a recurrent income that can be shared 

by all the aggregated resources available. The opportunity for the participation of aggregated 

resources on the global energy markets is discussed on deliverable 3.1. 

The possibility for a specific DER of participating in local flexible markets depends to a large 

extent on a particular necessity from the DSO managing the area where the DER is located. 

We are assuming that most DERs are stationary, although V2G has the option to relocate. 

On this model the DSO is the only one that submit flexibility requests. To be able to maximize 

the value from the participation in the local flexibility market, the aggregator must ensure that 

resources are located in areas with demand by DSOs, that the resources are pooled under 

the right capacity and that the resources are available for delivering the service. 

For aggregators to better plan their capacity and availability, it is mandatory that DSOs share 

in a public and non-discriminatory procedure, their flexibility needs. 
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When assessing the business case for aggregated V2G participating in the local flexibility 

markets we will focus on the following criteria:   

• Location: This is the most important characteristic of a DER participating in local 

flexibility markets.  V2G has the unique characteristic of being located and distributed 

among the points of consumption. Meaning that electric vehicles will be connected to 

the grid for charging/discharging in residential and building points of consumption. 

• Aggregated capacity: The minimum bidding in the global markets in Spain is 0,1 

MWh, which allows the participation of aggregated resources. Regarding to local 

flexibility markets, the regulation will determinate the minimum bidding size and it is 

expected for the local flexibility markets to maintain the same minimum bidding size.  

• Service duration: shorter service times represent an advantage for V2G, since it has 

the possibility to charge/discharge for short periods if possible. The service duration 

will be determined by DSOs needs. 

• Time to activation: the operation in the local flexibility market would be confirmed 

days in advance for planned requests. In intraday or day-ahead flexibility services the 

confirmation would be notified at least with one hour in advance. However, V2G would 

be able to operate under 5-15 minutes of notice for unexpected events. 

• Management control: it is essential that the assets have management or control 

systems, as the aggregation platform must be able to remotely manage the asset. 

Specially for V2G, it is necessary that the aggregation platform has information about 

the location and the SOC (State of Charge).  

 

Aggregation platform is controlled by a central information technology system where data 

related to weather forecasts, electricity prices in wholesale markets, and the overall power 

supply and consumption trends are processed to optimise the operation of dispatchable DERs. 

The DSOs procure all resources in advance through local markets with contracts remunerated 

through availability and/or utilisation payments depending on the service type.  

UK Power Networks, for example, awarded 350 MW of capacity at a total cost of GBP 30 

million in its February 2021 flexibility tender. More than two-thirds of the new capacity (250 

MW) will come from using EV batteries and smart charging.  

The report from IEA presents the theoretical benefit from using EV for shifting electricity 

consumptions in comparison with combines-cycle gas generation. Electric vehicles could 

produce a net system benefit of GBP 15 for each MWh of electricity they shift, including all 

avoided power system costs and technology expenses incurred. In contrast, the net system 

cost of combined-cycle gas turbines in the UK could be as much as GBP 40-60 for each MWh 

they generate due to their high investment and operating expenses [32]. 
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CUSTOMERS 

 

The value that could be realised from every V2G customer participating in local flexibility 

markets depends on the availability schedule of the vehicle being plugged in, the parking 

location, and the market price. 

By being part of the aggregation platform customers can receive incentives for joining the 

platform such as sign-up bonus, bill credits every month, or partial coverage of upfront cost of 

installation or EV [33]. 

 

 

 

 

REAL PILOT IN THE UK 

 

Even though, the V2G technology is fully operational, the V2G business models are in a 

piloting phase. The marketability of V2G is highly depended on the national regulatory 

framework that allows the participation of V2G technology. There are few countries that 

already allow V2G to participate in the markets and are able to pilot the market viability of 

V2G. 

The UK is a first mover in terms of promotion of the adoption of V2G. From 2018, 330 V2G 

have participated in a pilot program across the UK by Kaluza [34]. 
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Figure 26. Distribution of V2G participating on the Kaluza pilot. Source: Kaluza [35]. 

 

V2G owners use a mobile app to register when they would like their car ready to drive, so the 

platform is informed about the car’s availability schedule. They can see in real-time if their car 

is importing or exporting energy and how much it is earning them.  

Customers in the trial get paid for the energy sold back to the grid from their vehicle at a rate 

of 30p per kWh. They have been able to earn as much as £725 a year without needing to do 

anything except keep their cars plugged in when they are not in use [36]. 

Kaluza’s platform combines real-time market signals -such as wholesale electricity price feeds, 

weather, grid data- and input from customers to automatically charge V2G cars when prices 

and carbon levels are low and instruct cars to export energy to the grid when the local grid 

needs support. This often becomes available at short notice due to, for example, short-term 

spikes in wind supply. 
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Figure 27. Optimised EV V2G charging. Source: Kaluza [36]. 

 

Figure 27 shows the functioning of a V2G system for 24 hours. The car is plugged from 17:00 

to 8:00. During the first hours and marching the evening demand peak when the prices are 

high, the car discharges the battery, exporting electricity to the grid. Later, when prices are 

cheap during the night, the car charges the battery again. 

Kaluza’s research has shown V2G has the potential to save £3.5bn per year in areas such as 

grid infrastructure reinforcement, storage and generation, as a result of the support it offers 

during periods of increased energy demand. 

 

 

8/ Local flexibility markets in Europe 

The development of local flexibility markets, whether through energy communities or 

distribution system flexibility, is still limited around Europe. The majority of local flexibility 
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markets are still pilots and trials, with very few commercial offers. Great Britain and The 

Netherlands stand out as the most advanced countries when it comes to procurement of local 

flexibility by distribution system operators (DSOs) [37]. 

The British market is the most developed, with commercial offerings. All six DSOs already 

procure flexibility or are involved in projects to offer flexibility platforms. In particular, Western 

Power Distribution led the project IntraFlex [38], which demonstrated that flexibility can be 

bought and sold in a continuous short-term market through the use of the NODES platform. 

NODES is an independent market operator that offers an open, integrated marketplace to 

flexibility providers and grid operators [39]. The Scottish DSO, Scottish and Southern 

Electricity Network, is also involved in project LEO [40], which is trialling in Oxfordshire the 

use of local flexibility from renewable energy generators, storage batteries including EVs and 

demand side response of energy intensive industries and domestic aggregated consumers. 

DSOs in the UK use also different flexibility procurements models via the independently 

operated marketplace Piclo Flex [41]. The advancement in the procurement of local flexibility 

in the British market has been pushed by Ofgem, the regulator, in the new Electricity 

Distribution price control framework. Ofgem has clearly mandated DSOs to consider 

procurement of flexibility in the proposal of their investment plans for the period 2023-2028 

[42]. Furthermore, the process has been facilitated by the definition of a common vision from 

the Energy Network Association, which gathers all the British DSOs, to set standardised 

products and agreements for flexibility procurement.  

In the Netherlands the GOPACS platform is the most remarkable example of active 

collaboration between transmission system operators and distribution system operators. The 

GOPACS platform mitigates grid congestion and offers revenues to flexibility providers. The 

collaboration among the grid operators prevents congestion in one part of the electricity grid 

from causing problems elsewhere [43]. 

The Nordic countries, in particular Norway and Sweden, have also introduced regulatory 

sandboxes that facilitate the operation of local flexibility platforms. In Norway, the NorFlex 

project demonstrated the integration of DSO and TSO markets (mFRR) [44], while in Sweden, 

the integration is not completed yet but the Sthlmflex project is facilitating co-ordination 

between Svenska kraftnät (TSO) and DSOs to mitigate local constraint and enable access to 

reserves [45]. 

 

 

 

 
OTHER EUROPEAN LOCAL MARKET INICIATIVES 
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GOPACS 

 

 

 

It is a Dutch iniciative of the grid operators Tennet (TSO), Stedin, Liander, 

Enexis Groep and Westland Infra (DSOs) that are working together on the 

GOPACS project [46]. This initiative is not a market platform itself, but is 

connected to other market platforms, using orders on existing electricity 

market platforms. The first market platform to join GOPACS is ETPA (Energy 

Trading Platform of Amsterdam). All market participants submit their orders 

on the ETPA market platform and GOPACS verify if any of these bids can 

solve congestion situations on the grid [47]. If some of the market 

participant’s orders can solve the problem on the grid GOPACS pay the price 

spread between the buying and selling order. Congestion management 

needs are forecasted and announced via GOPACS by grid operators. Both 

market parties involved receive or pay the amount of the order they have 

placed. Grid operators only use orders in the ETPA if they can solve 

congestions on the grid [48]. At the moment, the scope of GOPACS trading 

is only intraday. 

 

NODES 

 

 

 

 

 

This platform is property of Nord Pool (NEMO) and Adger Energi (DSO). The 

objective of this system is to connect with existing platforms that operate 

intraday markets. The NODES market facilitates the purchase of long-term 

flexibility [48] (LongFlex, securing flexibility in the future, via an availability 

payment), providing system security and stability for the DSO and a short-

term market (ShortFlex, immediate purchase of flexibility, via an activation 

payment) where DSOs can buy flexibility to address an immediate need [49]. 

The DSO publish in NODES the price that is willing to pay and the volume of 

flexibility they need. 

 

PICLO FLEX 

 

 

 

 

 

It is an independent platform where market participants can negotiate 

flexibility contracts. This local marketplace is developed by Piclo 

(independent company) [41]. In 2018 the initiative had a pilot phase with the 

participation of 6 UK DSOs. Piclo Flex reached the commercial phase in 

2019. The Piclo Flex platform acts as an intermediary between DSOs and 

flexibility providers. Piclo allows to auction flexibility products with different 

parameters. Between the flexibility providers registered in the platform there 
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are more than 200 entities including aggregators, town halls or districts, 

electricity retailers, EV charging points, industrial companies, or other market 

participants [48].  

 

ENERA 

 

 

Enera is part of the development program Smart Energy Showcases – Digital 

Agenda for the Energy Transition (SINTEG) the owners or the platform are: 

EPEX Spot (NEMO), EWE AG, TenneT (TSO), Avacon Net and EWE NETZ 

(DSOs) [50]. This flexibility platform helps DSO to solve congestions on the 

grid and reduces the overall curtailment of renewable energy. Enera integrate 

local markets in the sort-term market and works in parallel to balancing 

markets and the continuous intraday market. The platform matches bid and 

ask offers that are sent by DSOs and flexibility providers. In case of a 

forecasted congestion, the system operators could buy flexibility on the 

market to efficiently manage their grid. The scope of the platform is intraday 

and real time with a continuous trading. During the pilot testing more than 

4.000 flexibility offers were transmitted to the market [51]. 

 

LEM Cornwall 

 

 

Cornwall's’ local flexibility market is organized and managed by the retailer 

Centrica. The trading platform allows to match the flexibility requirements (to 

turn up/down consumption/generation) submitted by Western Power 

Distribution (DSO) and National Grid ESO (TSO) with the flexibility capacity 

of local assets connected to the grid within the area where congestions are 

located [52]. Local Energy Market is the name of the platform that has been 

developed by NSIDE. The scope of the market contemplates from intraday 

products to long-term products. The pilot testing phase took place during 

2016 and 2020. During these time Centrica installed photovoltaic panels and 

distributed storage in more than 100 houses creating a VPP. Additionally, 

wind generation, photovoltaic generation, cogeneration, other storage 

facilities and 113 shops took part of the local market during that time. 
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9/ Adaptations needed for the pilot (W7) 

This section will try to summarize the identified key factors for the implementation of the pilot 

within electricity markets (WP7). In this section, we will point out the technological features 

and those features related to the testing operation of the V2G within global wholesale 

electricity markets (day-ahead, intraday auctions and intraday continuous markets) described 

in the D3.1 and the local flexibility markets described in this document which will be relevant 

for the pilot testing in WP7. 

First of all, it is important to note that during the pilot (WP7) the integration of the V2G testing 

resources into OMIE’s electricity markets and trading platforms (global wholesale markets and 

local flexibility markets) will be executed in a controlled testing environment and not in a real 

market scenario. Several considerations may be kept in mind regarding the limitations of the 

participation of V2G in the electricity markets. The following key features have been detected: 

 

• IT tools to facilitate the integration and automatize mechanisms for V2G and DERs in 

the electricity market must be developed by the parties (aggregators and V2G 

providers) that will simulate their participation into the wholesale and local electricity 

markets. 

• As no DSOs are taking part in the V2Market project as partners it will be necessary to 

simulate the flexibility requirements that the DSO may send to activate local flexibility 

markets. Prices and energy volumes may not correspond with the real situation on the 

distribution grid where the EVs are located. OMIE could take this role. 

• Regulation does not allow the electricity injection into the grid by EV. The pilot will 

explore the real options to obtain the permission to do so through a sandbox or by way 

of pilot testing exception within the project.  

• The trading platforms used in the global wholesale testing will be the same as the 

production ones, but in a testing environment. Offers from other market participants 

will be simulated in order to obtain similar results to the reality. 

• It will be necessary to know the energy and schedule patterns of the EV fleet using 

V2G. The aggregator and the V2G fleet operator will have to agree on a minimum 

availability of charge of the fleet as well as a the time/days available for testing, so that 

the aggregator may integrate that energy within their energy portfolio to participate in 

electricity markets. Also, during the availability period, the V2G operator will have to 

guarantee that the EVs are plugged-in. The aggregator will need to have visibility of 

the V2G service in order to see if the energy service is being provided. V2G providers 
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need to have management tools to control the production/consumption of each vehicle 

reacting to the market in each period. 

• Make sure the process of data collection is agile and automatized as much as possible 

for V2G users.  

• For local and flexibility markets, the location of the resources is a really important factor 

that determines if the market participant can participate or not in the flexibility auction. 

If V2M chargers are located in different municipalities, it is highly probable that they 

are located in different points or areas of the distribution grid. Depending on the DSO’s 

requirement location limits, only some of them would be able to participate and maybe 

the energy supply to the grid would not be enough for covering the constraint situation, 

and maybe only aggregated with other resources will be able to give the service to the 

DSO. 

• Identify the services we want to test and have available V2G fleets by that time to 

simulate their behavior.  

• Identify the technical integrations between aggregator and OMIE and how the 

activation signal is sent to the energy resources. 

• Education: make sure that participants possess a sufficient knowledge level to engage 

them, staff members are in a contractual relationship with the AMB, but the quality of 

the data, the accuracy and the constancy of mobility patterns depends also on the trust 

level and the incentive to “plug-in”.  

• As the pilot will consider only a fleet of EV’s, it will be interesting to use the insight from 

the focus groups with EV owners as well as any anonymized data that Holaluz could 

obtain from its domestic consumer base in order to elaborate on the potential business 

case which could be attractive for private EV owners.  
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10/ Conclusions  

• Local flexibility markets are a good opportunity for V2G to complement their 

participation in global wholesale electricity markets. If the local markets are activated 

in a certain area of the distribution grid by a DSO, only the resources located within 

this area will be allowed to participate in the flexibility auction. Thus, it is expected that 

the revenue the V2G and the rest of participants will perceive in the auctions will be 

higher than in global wholesale electricity markets. 

• EVs are a combination of storage and mobility, and due to that they have the ability of 

moving from one place to another. For V2G it will be very interesting to develop e-

roaming systems to allow final users to charge and discharge their cars in charge 

infrastructure owned by different Charging Point Operators. E-roaming technology and 

interoperability agreements between final users and charging infrastructure have to be 

developed in order to allow any EV owner to provide their flexibility to the system at 

any charging point and receive for it some kind of compensation. 

• Local flexibility markets allow V2G fleets to give availability services where users only 

will have to be connected to the grid using their chargers in the point of the grid they 

have declared. Finally, if the DSO requires the V2G flexibility will activate the necessary 

resources to give a utilization service. This way V2G and the rest of DERs can perceive 

revenues for being available for the DSO. 

• Aggregators are an important key in flexibility markets that will aggregate on their 

portfolios different type of energy resources such as V2G, photovoltaic energy, storage 

or demand-response. The more varied their portfolio is, the more flexibility options will 

be covered. For example, a portfolio that only aggregates photovoltaic generation may 

not contribute with their flexibility at times when there is no solar production.  

• Short-term local flexibility market fit well with V2G individual users, as they have more 

time to decide if they are able to participate or not in the flexibility auction and if it fits 

with their vehicle availability. Short-term trading can be intraday or day-ahead. 

• Long-term local flexibility market fits well with V2G fleets that always have some 

vehicles connected to the grid or with users that have always the same mobility pattern 

and can ensure that they will not need the vehicle within the flexibility period 

established by the DSO. 

• Local flexibility markets are not regulated yet in Spain. It is expected that in the next 

months the Spanish government and the regulation agency CNMC will present a 

proposal of the regulatory framework. 
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• In Europe, there are several local market initiatives working but most of them are in 

trial or pilot phase. 

• Throughout this deliverable we have presented the different subjects that will be 

engaged in the transition to a renewable energy mobility system. While the DSOs in 

Spain currently receive remuneration for building, operating and maintaining facilities, 

the European regulation is transitioning to the prioritization of obtaining flexibility rather 

than carrying out new investments. DSO’s will also be very closely linked to V2G 

deployment as they will be responsible for granting connection permits for injecting 

energy into the grid. The clarity and lengthiness of this process will be key for EV 

owner’s decision to participate in these services, so respect the comfort and life of the 

battery will be key too 

• Suppliers will also be involved. As agents used to dealing with DSO’s and the market 

operator, they will presumably be interested in acting as aggregators using their 

existing customer base and using aggregation services as added value to attract new 

customers.  

• There must also be space for independent aggregators, who according to Directive 

2019/944 must be able to provide services to customers separately from suppliers. 

• Energy communities still face important challenges, such as lack of regulation. 

However, if regulated appropriately, providing these energy communities with more 

favourable conditions vis a vis other agents, it can be a very powerful tool, as these 

communities could provide several mobility services to their members (car-sharing, 

V2G, etc).  

• The market operator will be responsible for managing the flexibility markets, 

overseeing offers and matching them with demand from DSOs and also in charge of 

the integration of these new markets with the global European wholesale markets. 

• Finally, at the centre of all will be active consumers, which the regulation both at EU 

level as well as at a Spanish level, seek to engage and incentivize to participate in a 

more decentralized energy system. 
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