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A close look at the EU standards, regulations and privacy 

policy is necessary to identify how legislation influences 

smart grid transformation. The EU Directives are accepted, 

translated and implemented by the EU-28 countries. This 

whitepaper addresses the following aspects of EU legislation 

on smart  grids: 

  

• Interoperability  

• Compliance and Impact 

• Data protection and management 
• Smart meters  

The paper summarises WP2 findings, written in a way to 

encourage readers to familiarise themselves with the legal 

aspects of the EU Smart Grid, with examples from inteGRIDy 

research findings. 
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Introduction 

The H2020 inteGRIDy project is based on 

four aspects (pillars) to modernise the 

legacy EU energy grid:  

• Enable the grid to store energy  
 

• Enable access for electric vehicles to 
connect to the grid 
 

• Interact with consumers to shift 
energy usage when necessary 
(Demand Response) 
 

• Introduce technologies, architectures 
and engineering practices to smarten 
the grid to make it more reliable and 
resilient.  

In order to achieve these goals, a 

regulatory framework is needed. 

Standards set out rules (protocols) for the 

development and adoption of products, 

allow compatibility, interoperability, 

interconnectivity and have an impact on 

market development. In order to 

understand how legislation impacts Smart 

Grid transformation, it is necessary to 

consider the EU standards, regulations 

and privacy policy.   

 

Regulating the EU Smart 

Grid 

The EU directives have been accepted by 

the EU-28 countries, translated and 

implemented into the national legislation 

of each member country. This paper 

addresses the following questions 

regarding EU legislation on smartening 

the grid: 

 

 

• Interoperability:  What are the main 
EU standards for interoperability? 
 

• Compliance and Impact: What is the 
impact of legal policies and market 
design on the smart grid 
transformation? 

 

• Smart Meters: What determines the 
interoperability and adoption of smart 
meters in the EU? 

 

• Data protection: What regulations 
are there for privacy & cybersecurity; 
and how is data handled? 

The establishment of a regulatory 

framework, and the compliance with 

standards and EU/national regulations, 

are essential for ensuring 

interoperability.  In addition, the impact 

of legislation and market design on 

technical and commercial arrangements 

that enable smart grid transformation 

needs to be considered. For example, 

Smart Meter is the main enabling 

technology for Demand Response, at 

least for domestic users.  Consumers 

may participate in Demand Response 

events, which could shift peak energy 

usage to provide financial and 

environmental benefits. What makes a 

Smart Meter interoperable will depend 

on its capability for two-way 

communication between the DSO and 

third party devices using a high level, 

semantic communication protocol. Smart 

Meters reveal vital information on the 

energy consumption behaviour of 

consumers; therefore they need to 

comply with data protection and privacy 

standards. The adoption of Smart Meter 

technology may vary by member country, 

despite compliance with the EU 

directives. 
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Interoperability 

In order to describe the regulatory 

framework that leads to interoperability, a 

list of standards and EU/national 

regulations are presented in Table 1. 

Within the inteGRIDY consortium, all 

eight members (UK, Italy, Spain, France, 

Portugal, Greece, Cyprus, and Romania) 

have transposed the main EU Directives 

that cover market liberalisation, 

regulations, safe supply of energy, price 

transparency and regulation, reduction of 

energy consumption and renewable 

energy. 

Table 1. Energy Directives transposed by the 

EU countries 

 EU Legislation 

Market Liberalization IME3 

Regulation (EC) No 713/2009 

Safe Supply 2005/89/EC 

Directive 2008/92/EC on Price 
Transparency & Regulation (EU) 
No 1227/2011 

Reduction of Energy Consumption 
2012/27/EU 
2010/31/EU 

Renewable Energy  
2009/28/EC 

However not all countries have 

implemented them. For instance, new 

standards that guarantee interoperability 

with third party devices are required in 

Italy. Interoperability is embedded in new 

developments or planned infrastructures 

in Greece and Cyprus; no compliance 

issues were found in Portugal; and in 

Romania interoperability was assured by 

Smart Meters. 

Compliance and market 

impact 

In order to gauge legislation and market 

impact, there is a need to understand 

how the EU member countries comply 

with the key standards and their effect on 

some of the key technical and 

commercial arrangements that are of 

major significance to the DSOs.  

A list of standards (core, demand 

response, storage and electrical vehicles) 

below shows the regulations compliance 

by the partner countries. 

Table 2. Core standards 

Core standards 
Generation 
Management Systems; 
EMS, DMS; DA; SA; 
DER; AMI; DR; E-
Storage 

EN 61970 
EN 61968 

Energy Market 
Information Exchange 

EN 62325 

DER; AMI; DR; Smart 
Home; E-Storage;  
E-mobility; Data 
Exchange for SM 
Reading, Tariff and Load 
Control 

EN 62056 

Security for All Systems EN 62351 

Functional Safety of 
Electrical/Electronic/ 
Programmable 
Electronic Safety-
Related Systems 

EN 61508 

Generation 
Management Systems; 
EMS, DMS; DA; SA; 
DER; AMI; DR; E-
Storage 

EN 61970 
EN 61968 
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Table 3. Demand Response standards 

Demand Response Standards 

DR Adoption: 
Smart Grid - 
Application 
Specification 

EN 50491-12 

System Interfaces 
& Communication 
Protocol 

EN 62196 

 

Table 4. Energy Storage standards 

Energy Storage Standards 

Core Information 
Model and 
Language for the 
IEC/EN 61850 
Series 

61850-7-2 

DER IEC 61850-7-420 

Batteries IEC 61850-90-9 

Distributed Control 
and Automation  

EN 61499 

 

Table 5. E-mobility standards 

E-mobility Standards 

EV-Communication 
E-mobility; Home 
& Building 
Management 
Systems 

EN 61851 

Industrial 
Communication 
Networks 

IEC 62443 

Conductive 
Charging of 
Electric vehicles 

IEC 61850-90-9 

Distributed Control 
and Automation  

EN 62196 

 

Findings from the inteGRIDY research 

show that: 

• The impact of legal, regulatory & 
market design varies across the eight 
inteGRIDy countries. It is evident that 
even if the relevant directives are 
translated, it does not necessarily lead 
to implementation. 
 

• Within the eight inteGRIDY member 
countries, the most important smart 
grid legislation issues are related to 
the physical and the communication 
infrastructure and their operation.   

 

• UK, France, Spain and Italy are 
leading countries in terms of maturity 
in the legislative framework and in the 
implementation of EU rules.  

 

• UK and Italy are leading in terms of 
Demand Response market 
regulations.  

 

• There is a lack of national regulations 
regarding energy storage in Cyprus, 
Portugal, Greece, and Romania.  

 

• Italy, UK and France implement a 
Smart Meter rollout strategy, whereas 
rollout is managed by DSO initiatives 
in Spain, Portugal, Greece, Cyprus 
and Romania.   

 

Compliance and market impact on some 

of the most important technical and 

commercial arrangements are shown in 

Figure 1. These arrangements include 

Demand Side Response, Smart Meters, 

electrical energy storage and other forms 

of balancing such as electric vehicles. 

For example, Figure 1 shows that 

legislation is consistently present for 

Smart Meter roll-out implementation 

among the inteGRIDy member countries. 
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Figure 1. Impact of legislation on technical arrangements, by inteGRIDY partner country, on Demand Side 

Response, Smart Meters, electrical energy storage, other forms of balancing (electric vehicles).  

 

Conclusions 

H2020 inteGRIDy research is focused on 

energy storage, electric vehicle 

integration, Demand Response and 

technologies for smartening the grid. The 

EU Smart Grid legislation corresponding 

to these pillars sets rules for the 

development and adoption of technology. 

The legislation framework, standards and 

regulations for smart grids provide 

compatibility, interoperability and 

interconnectivity in grid components.  

One such example is the legislation for 

Smart Meters, which is the enabling 

technology for domestic Demand 

Response. The Smart Meter rollout within 

the inteGRIDY countries shows 

commitment for roll out in countries where 

the legislation is in place. Legislations on 

smart grid aspects such as Demand Side 

Response, storage and other forms of 

energy balancing, such as electric 

vehicles, show variations by country. 

Although the EU Energy Directives are 

translated, the implementation may not 

take place. Missing regulations especially 

in the case of energy storage may hinder 

development.   
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