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Innovating for a Greener Industry in Maia, Portugal
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Demo Case Overview

The Portuguese pilot, Demo Site #1, aims at demonstrating how energy storage can
help decarbonize industrial energy consumption and maximize the use of local
renewable energy sources (RES). Located in Maia within the Porto Metropolitan Area,
this industrial park includes office buildings, a chipboard factory, and the refrigeration
systems of a logistics hub. It also serves as the headquarters of Cap\Vait, an energy
services company with over nine years of experience, leading this demo pilot.

The demo case underscores the critical need for sustainable energy solutions in
industrial settings, addressing both environmental and economic challenges. The key
objectives of the demonstrator include:

v Decarbonization of industrial processes by reducing the site’s reliance on fossil
fuels, through the integration of RES and advanced energy storage technologies.

v Leveraging renewable energy generation by maximizing the use of locally
generated renewable energy to enhance self-sufficiency and reduce carbon
footprint.
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v Deploying and exploring innovative storage solutions, including redox flow
batteries and thermal energy storage (TES), to improve energy management and
system flexibility.

v Exploring complementary services by leveraging the combined management of
the available generation and storage assets to offer reserve services to the
Distribution System Operator (DSO) and/or Transmission System Operator (TSO)
and equipping the demonstrator with black start and islanding operation
capabilities.

The importance of the demonstrator is fourfold:
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battery performance
parameters estimation and
management strategies.

systems.

Challenges and Solutions

Decarbonization of industrial energy consumption is key to both environmental and
economical sustainability of Maia industrial park and to other Capwatt partners. This
requires reducing gas consumption on the combined heat and power (CHP) system for
electricity generation and high-temperature steam production and maximizing local use
of RES.
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Today, the Maia industrial park integrates 1.5 MW of PV and a 360 kW/800 kWh lithium-
ion (LiFePQa4) battery system, which is dispatched according to pure price arbitrage. The
industrial park RES generation or load are not considered in the dispatch strategy. One
of the goals of Demo#1 is to demonstrate that the integrated control of PV generation,
energy storage and load, inspired by microgrid concept can improve the overall
performance of the industrial system.

Also, the integration of alternative energy storage technologies namely a vanadium
redox flow battery (VRFB) that will operate in coordination with the already operational
lithium-ion (LiFePO4) battery system. These batteries will store excess renewable
energy, thereby reducing the need for CHP-generated power. The new thermal energy
storage (TES) system will be utilized to produce and store high-temperature steam for
industrial processes. This innovative solution will allow the site to minimize the use of
the CHP system for steam production, further reducing fossil fuel consumption and
enhancing energy efficiency.

Advanced control algorithms will be implemented to manage the operation of the
LiFePO4 and VRFB batteries in conjunction with the TES system. See an example in
Figure 2. This coordination will ensure optimal energy usage, while also aiming to
explore the advantages of each different technology to provide additional services such
as mFRR provision to system operators, the possibility to operate the microgrid in island
mode.
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Figure 1. Architectural overview of the stack of services that will provide the dispatch schedule for the Li-ion battery and the VRFB.
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Implementation

Figure 2 localizes the Demo Site, providing an overview of SONAE Campus and details
about the LiFePO4 battery and CHP plant already installed.

The demonstration phase is scheduled to run from December 2024 to April 2026.
During this period, the new vanadium redox flow battery (VRFB) and thermal energy
storage (TES) systems will be installed. Advanced control algorithms will be
deployed to manage and dispatch all battery systems effectively, ensuring alignment with
the pilot’s objectives.
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Figure 2. Location and aerial view of the SONAE Campus in Maia, Portugal, where the demonstration site is situated.
a) 320 kWp / 798 kWh LiFePO4 battery. b) 7.4 MW co-generation plant.

Results and Impact

The demonstration phase is expected to achieve significant improvements in the
sustainability and efficiency of the industrial park’s energy systems. By integrating the
new vanadium redox flow battery (VRFB) and thermal energy storage (TES) systems,
the project aims to reduce reliance on fossil fuels and enhance energy management,
while demonstrating the benefits of alternative energy storage technologies.

The integration of VRFB and TES will maximize the use of renewable energy sources.
Advanced energy management strategies will result in significant energy cost savings
through efficient storage and dispatch of electricity. The coordinated control of diverse
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energy storage technologies will enhance the reliability and flexibility of the industrial
microgrid, ensuring a stable and efficient energy supply.

Additionally, the project will enable the industrial park to offer grid support services. The
insights gained from this demonstration will inform future developments in energy
storage and management, contributing to broader efforts in industrial decarbonization
and the advancement of sustainable energy technologies.

Testimonials

‘In Portugal, the solutions developed will contribute to the
decarbonisation of industry and demonstrate the importance of energy
storage systems in reducing energy costs while enabling new services
for the electricity grid. For INESC TEC it’'s a possibility to mature the
energy storage management innovative software, and the models
developed for battery performance simulation and ultimately leading to a
more efficient management’ says Clara Gouveia, Member of the Board
of Directors, INESC TEC.

Disclaimer

Co-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
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