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Introduction

Islands have the potential to be precursors in
the transition to clean energy, by adopting new
technologies and applying innovative solutions
that can serve as showcases at an
international level.

This presentation focuses the elements
involved in the transition process of the
Culatra Island to reach higher levels of
sustainability.
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Presentation Outline

1. The Community Participatory Process
2. Driving the action towards energy
transition

3. Technical Issues and Cost benefit
analysis

4. Challenges of high levels of
integration of RES

5. Conclusion and Future Paths
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The Community Participatory 
Process

The energy transition process of the Culatra
Island started by a Community Participatory
Process (CPD), where islanders and
institutions were invited to collaborate to help
specify the set of solutions that could reduce
the human footprint in the island.
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Driving the action towards energy 
transition

The implementation of the CPD, lead to the
definition of five pillars to support the
transition process:
(1) Electricity generation, storage and

distribution;
(2) Housing and building efficiency;
(3) Transportation (on the island; to and from
the island);
(4) Water supply and treatment; and
(5) Waste management and valorisation.
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Driving the action towards energy 
transition

The CPD lead to the definition of objectives for
each of the five pillars
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Pilar 1: Electricity generation, 
storage and distribution

In terms of Pillar 1, the objective that resulted
from the CPD process was to achieve
complete self-sufficiency of the island in
terms of electricity supply, based on
(1) solar PV
(2) battery storage and
(3) smart grid control, including DR.
This objective was set to be achieved by 2030
and started with the development of a set of
projects on solar PV plants to enable the
required generation.
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Pilar 1: Increase generation using 
solar PV

The project of the
renewable energy
generation units started
with the analysis of the
consumption profiles of
the island.

The colours represent different
days of the week
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Technical Issues and Cost benefit 
analysis
The consumption in Culatra increases in Summer
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Technical Issues and Cost benefit 
analysis

Specifications of the photovoltaic plants in each
sector balancing generation/consumption
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Technical Issues and Cost benefit 
analysis
Average daily consumption in February 2019 (A)
and (B) in August 2019 versus expected generation
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Challenges of high levels of 
integration of RES

The target defined by the CPD for Culatra was
to install a set of renewable generation
systems (predominantly photovoltaic) until
2030, allowing 100% of the consumption of
electricity to result from RES.
This requires increasing significantly the
generation coming from renewable energy
sources.
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Challenges of high levels of 
integration of RES

As the ratio of integration of renewable energy
sources increase, the associated challenges
also rise, due to the intermittent nature of
solar sources that cause disadaptations
between generation and consumption, which
in turn can prevent the utilization of all the
energy that is available.
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Challenges of renewable energy 
integration
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Challenges of high levels of 
integration of RES

This requires several measures, namely:
- Battery storage – with the drawback of
increased costs

- Demand Response – shifting or adjusting
the consumption, according with the
current/predicted generation level

- Approximate the generation pattern with
the consumption curve
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Challenges of renewable energy 
integration
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Conclusion

The most important lessons learnt from
Culatra2030's experience, so far, are:
(1) it is essential to include the community’s

perspective in order to truly understand
actual needs;

(2) broad citizen participation and strong
cooperation between citizens, authorities,
researchers and companies provide the
most realistic basis for green
transformation;
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Conclusion

(3) a wide combination of all potential
technology pathways, whether they concern
batteries, electric mobility, retrofitting of
homes, or heat pumps, etc., need to be
carefully aligned to achieve a reliable,
community-owned, decarbonised energy
system; and
(4) solutions are required to approximate the
consumption pattern to the generation,
avoiding relying purely on battery storage.
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For a more detailed information…

• Pacheco, A., Monteiro, J., Santos, J.
Sequeira, C., Nunes, J., “Energy
transition process and community
engagement: the case of Culatra
Island (Ria Formosa, Portugal)“,
Renewable Energy Journal,
Elsevier, January 2022.
http://dx.doi.org/10.1016/j.renen
e.2021.11.115
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