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GTI and Airborne Wind Europe position paper

The role of Airborne Wind Energy to facilitate the
renewable energy transition on islands

What is Airborne Wind Energy

Exploiting wind energy stands as a central element in the pursuit of decarbonising the energy
sector and thus for ensuring an effective and sustainable energy transition. Airborne Wind
Energy (AWE) represents a ground-breaking technology which generates electricity from wind
energy by using specifically designed kites.

AWE systems employ two key approaches:

a. Generation on the ground - This “ground-gen” or pumping cycle concept involves two
distinct operational phases:

o Energy-producing phase: the kite flies in a figure-of-eight pattern, applying
tension on a rope connected to a winch and a generator on the ground;

o Recovery phase: the kite returns to its starting altitude, allowing for the retrieval
and retraction of the tether.

b. Generation in the air - The “fly-gen” concept consists of a drone with rotors which can
lift the aircraft vertically into the air. Once in the wind, the aircraft flies in figures of eight
with the rotors in generation mode. The power is evacuated through the tether to the
ground station.
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Image 1. On the left the ground-gen concept, on the right the fly-gen concept.

The innovative solution promoted by Airborne Wind Europe effectively overcomes recurring
challenges and barriers that have limited the installation of conventional wind farms on islands.
These challenges include:

o Limited available space;

o Susceptibility to extreme weather events;



GREENING _ _ /o
=7 tISLANDS Airborne Wind Europe

- foundation

e Social acceptance;
e Inadequate regulatory and market frameworks.
In particular, AWE offers a cost-effective alternative to diesel-based power generation for
isolated off-grid small communities in remote location on islands, facilitating the development
of mini-grids where traditional wind power technologies could face logistical hurdles due to a
lack of necessary infrastructures.

Image 2. Size of AWE container

Main advantages
Versatility, disaster relief, and sustainable integration

Islands, due to their unique geographical characteristics, have a greater vulnerability to external
factors than mainland regions, which include environmental, logistical and economic aspects.
Taking a closer look at the most significant benefits of using AWE on islands, it can be highlighted
how the technology has huge potential to boost resilience, advance sustainability, and bring
economic well-being to local communities. Here are the five key advantages:

1. High cost-effectiveness
Several factors enhance the economic viability of AWE technology. Firstly, its reduced material
usage leads to a decrease in capital costs (CAPEX). Additionally, AWE enjoys a relatively high-
capacity factor which is “the ratio of the electrical energy produced by a generating unit for the
period of time considered to the electrical energy that could have been produced at continuous
full power operation during the same period”! (that is, functioning for higher number of hours
per day), therefore reducing the necessity of energy storage. The streamlined logistics, swift
setup, and remarkable power density per square-kilometer of AWE systems collectively
contribute to a substantial reduction in the Levelized Costs of wind Energy (LCOE). Already
today, AWE systems have LCOE below 20 cents per kWh, making them competitive with
diesel generation. Over the next years a strong cost decrease can be expected due to economies
of scale and increasing experience.

Ihttps://www.eia.gov/tools/glossary/index.php?id=Capacity factor#:~:text=Capacity%20factor%3A%20The%20ratio%?2
Qof, Top
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2. Ease of deployment
Due to its compactness, ease of transport and deployment AWE systems represent an ideal
solution for islands, employing a lightweight tether and establishing a connection between the
kite and a ground station that is containerized but also scalable.

3. Low visual and environmental impact

AWE's operational footprint is characterized by minimal visual and environmental impact
throughoutits life cycle, making it a suitable candidate for deployment even in environmentally
sensitive areas. The environmental impact studies that have been performed at AWE test sites
show a comparatively low impact on birds as kites operate at altitudes less frequented by several
species. Additionally, relatively slow movement of kites and tethers through the air minimizes
the risk for bats, as kites do not generate significant air pressure differentials. In the event of
excessive wind or approaching bird swarms or other aircraft, kites can be automatically landed
and relaunched once the conditions are favourable again.

4. Improved wind exploitation and complementarity with other

renewable technologies
AWE unlocks access to the untapped wind resource at altitudes up to 800m with up to 90% less
material with respect to a conventional turbine, and a maximum capacity of 200 kW per system.
The enhanced wind speeds at higher altitudes make AWE particularly advantageous for remote
communities on islands, enabling them to harness a renewable resource that would otherwise
be inaccessible.
AWE also offers the flexibility of continuously adjusting the harvesting altitude to optimize wind
resource exploitation, enhancing complementarity with other renewable energy sources in
both stand-alone and hybrid systems with solar PV, hydrogen and (bio-) diesel, thus improving
energy access and system integration.

5. Disaster relief
The AWE system makes its lightweight a strength in terms of system versatility by offering a
compelling solution for rapidly deploying disaster-relief power supply. In context vulnerable to
extreme whether phenomena such as hurricanes or typhoons, AWE systems can be promptly
grounded and securely stored.

A closer look: addressing the most frequent inquiries
Site requirements, operational flexibility, and job creation in AWE systems

Space needed

AWE systems require open space within a 400 m to 850 m radius around the ground station,
without buildings, high structures, roads or trainlines to reduce potential ground risks in case of
kite malfunctioning.
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Wind speed requirements

The windier the site the better the performance of the system, however, given the higher altitude
of wind collection, kites can also be used on sites with little wind for which the minimum
required speed is 4-5 m/s.

Versatile applications of AWE systems

In areas with grid connections, AWE systems can feed directly into the power grid. Otherwise,
they can provide energy for self-consumption, support farms, remote industrial activities, store
energy in batteries, power electric vehicle charging stations, serve as disaster relief power
supply units, or cater to event-related power needs.

Capacity

Currently, AWE developers are predominantly focused on systems with capacities around 100
kW, typically ranging from 50 to 200 kW. Multiple systems can be installed together in wind
farms, potentially reaching the megawatt-range, with the distance between ground stations
roughly half the tether length. In the coming years, AWE systems of 500 kW and above 1 MW are
anticipated to be developed.

Jobs creation

AWE systems currently necessitate more O&M than conventional wind turbines. Depending on
conditions, soft kites and portions of the tether may require replacement approximately once a
year. Some systems, that are not fully automated yet, may require staff for launch and land
manoeuvres which can be trained within a few days or weeks, providing jobs opportunities for
local communities.

Recommendations

To unlock the potential of airborne wind energy, efforts are needed in policy, regulation, and
funding frameworks. While AWE demonstrates economic viability, particularly when compared
to diesel power generation on islands and remote areas, there is a need to implement dedicated
measures to further enhance its competitiveness and generate additional opportunities.

To unleash the full potential of AWE technology, the sector advocates for:

1. Introducing AWE-specific price support schemes, such as Feed-in Tariffs (FiTs),
Contracts for Difference (CfDs) and AWE-specific auctions.

2. Establishing specific regulations related to airspace integration, safety and
standardisation. The industry is actively engaged in addressing these issues, using the
European drone regulations as a framework for licensing.

3. Increasing dedicated research and development (R&D) funding, essential to advance and
scale AWE systems, gain more operational experience and access additional test,
demonstration and commercial sites.
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First application on islands: Mauritius and Taiwan

The first AWE companies have started commercialising their systems. A major milestone was
achieved in 2022 when Skysails Power connected their 150kW-softkite ground-gen system to
the grid of Mauritius where its output substitutes the island’s diesel-generated power. Customer
is the IBL Group, a company from Mauritius active in various sectors - including energy
generation - and several countries.

Taiwan is set to host the next installation in a groundbreaking two-year test program at
Taipower's Changbin photovoltaic field. This initiative marks a significant milestone as it will be
the first location in Asia to deploy autonomous kites or sails for wind power generation.

In 2024, a 200-kilowatt-capacity sail power generation system will be installed, flying at
altitudes ranging from 200 to 400 meters. The two-year testing phase will serve as a foundation
for future deployments, potentially extending to remote island areas that are challenging to
reach through traditional electrical grids.
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Image 3. Skysails Power Pilot Grid Installation, MAURITIUS 2022



