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Goal of the study

Deeper understanding
of the existing grid, regulatory 
and operating constraints
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Help preparing the grid regulation 
and operating procedures for the 
increasing uptake of renewable 
energy technologies
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• Technology developments on 
the supply and demand side

• Electricity system operational 
practices

• Island-tailored grid connection 
policy and codes

Study focus

• Distribution System Operators 
(DSOs)

• Transmission System Operators 
(TSOs)

• Regulatory Authorities

• Governments
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Study results: RecommendationsStudy results: Main identified challenges 

4. Lack of smart systems and 
controllability of distributed 
RE

1. Power interruptions and 
outages

2. High curtailment of the existing 
RE

5. Complex and fragmented 
permitting and connection policies

3. Limited resources for the
implementation of new solutions

19
recommendatio

ns

+

Best practices
on

EU islands



Benefits for islands
• Maximize use of local RE
• Optimized use of the existing grid 

capacity
• Multiple services and revenue streams

Foster the use of hybrid power plants Governments

& Regulators 

Actions
• Regulation measures (connection 

capacity, metering, grid charges)
• Permitting procedures for new hybrid 

plants and for retrofitting

Best practices 

Greece (e.g. Tilos, Ikaria)
• Legislation supports hybrid power plants
• Regulation gives large margins to operators
• Tenders for hybrid power plants on islands

Graciosa (Portugal)
• Wind + solar + BESS hybrid plant
• 60% RES penetration (up to 100% 
instantaneous)



Benefits for islands
• Provide grid services & operational 

flexibility based on system needs
• Support distributed generation and 

reduce curtailment

Enhance the use of centralized storage systems Governments, 

Regulators, & 

System

Operators 

Actions
• Enabling regulatory framework that 

recognizes the fundamental role of 
storage on islands

• Supporting investments from DSOs and 
include storage in grid planning

Best practices 

France (Réunion, Guadeloupe, 
Martinique)
• Used for improved grid stability (frequency, 

voltage variations, grid forming) with VRE

Porto Santo (Portugal)
• BESS for frequency regulation and voltage control 

+grid-forming and inertia provision
• Reduced curtailment + enhanced security of 

supply
Source: GR.Madeira



Benefits for islands
• Reduced uncertainties and enhanced 

attractivity for investors
• Contribution to system stability from 

most production plants

Specific grid codes and regulations for islands Governments & 

Regulators

Actions
• Define specific requirements for RE 

plants
• Define a framework for curtailment and 

its remuneration
• Define a framework for demand side 

management and its remuneration

Best practices 

Madeira archipelago (Portugal)
• Specific connection requirements for RE from 

2019 (LVRT, HVRT, Reactive and Active Current 
Injection,…)



Conclusions and next steps

Each non-interconnected island electricity system is unique in the way it is operated and requires its own system analysis.

The sustainable development of EU islands requires a reliable and secure energy supply using locally available renewable resources.

While few recommendations are directed at non-interconnected islands, most can be taken up by all EU islands and even for remote areas
on the mainland.

Regulators and system operators active on the islands should have a systemic way to collaborate, share experiences and learn from each
other in the process of decarbonisation on (non-interconnected) islands.

EU can play a significant role through gathering best practices, providing guidelines, and shaping funding programmes to require systemic
changes.

The Clean energy for EU islands secretariat will continue its role to bring islands and their stakeholders together in the joint aim to
accelerate energy transition and foster sustainable development. – 30 for 2030 islands and follower islands

• Each non-interconnected island electricity system is 
unique in the way it operates and requires its own 
system analysis.

• The modernisation of island grids requires 
significant investments and efforts but will lead to 
higher sustainability, enhanced energy security and 
reduced operational costs.

• Regulators and system operators should have a 
systemic way to collaborate, share experiences and 
learn from each other in the process of 
decarbonisation of EU islands. 

Conclusions



Stakeholders involved in the study
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National Technical University of 

Athens

PPC

PPC Renewables
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France
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Consiglio Nazionale delle Ricerche
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Fondazione Marevivo
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Politecnico di Torino
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Azores government
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IST

Madeira government

VAT Portugal
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Portugal
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ASDC Group

ContourGlobal

Elmar N.V.

Government Aruba

TNO

University of Aruba

Utilities Aruba N.V.

WEB Aruba N.V.

WEB Bonaire
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