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OptiGen's disruptive bearingless drive-train design aims at cutting offshore
wind costs
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Optimized Generators (OptiGen), a start-up company
founded in 2023 in Barcelona, has recently presented its
first design of a 15 MW wind turbine generator based on its
own patent-pending drive-train technology. The direct-drive
turbine promises to significantly improve on currently
available designs by reducing weight and cost of the turbine,
while also positively impacting operational costs through
increased inspectability and repairability of its components.

With the presentation of this turbine design, OptiGen N

achieves the first milestone of a Horizon Europe project that

started in 2024. The “Lightwind Project” obtained a 3 M€ grant to develop OptiGen’s technology from TRL2 to
TRL4, with the aim of demonstrating the feasibility of the technology and quantifying its benefits compared to
current state-of-the-art wind turbines. To achieve this, an international consortium has been created with 8
partners from 6 different European countries, each contributing their highly specialized expertise.

The OptiGen design uses a wheel-rail system to support the rotor while ensuring airgap stability.

The 15 MW design is just the first milestone of the project. It will constitute the basis for two laboratory tests
which are currently being built: one for rolling contact fatigue validation, and a second one for studying the full
mechanical system at a reduced scale. These tests are expected to be commissioned, respectively, by the end
of this year and by summer 2026. The results will be key to validating the design methodologies and ensuring
the viability of the technology at large scale.

When the project concludes, in 2027, the 15 MW design will be optimized, alongside the presentation of new
designs with 22 MW and 30 MW power ratings. The project also includes an environmental impact assessment,
as well as LCA and social impact studies.

The initial focus on a 15 MW turbine responds to its status as the industry’s current reference size, supported
by extensive operational data and widespread market adoption. Building on this foundation, OptiGen’s
technology roadmap includes the progressive scaling of its direct-drive system to the emerging 22 MW class
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and beyond, with feasibility studies underway for even larger platforms. Subject to successful demonstration
and validation, OptiGen aims to deliver a commercial product to the market as early as 2030-2032.

According to co-founder and CTO of the company, Santiago Canedo: “one key aspect of our technology is that
it doesn’t use large bearings, which nowadays constitute one of the main challenges of offshore wind power
due to their high costs of replacement.” Instead, he says, “OptiGen uses a wheel-rail system placed in close
vicinity of the generator airgap, allowing to reduce the stiffness of supporting structures and relax
manufacturing tolerances, while guaranteeing the stability of the airgap under any operational conditions.”

Exploded view of the main components of OptiGen’s 15 MW design.

Early estimates provided by the company indicate that their technology could reduce the weight of the rotor-
nacelle assembly by up to 35%, with a reduction in costs of 25% and similar expected savings in tower,
substructure and foundations. But according to Stefan Keller, co-founder and technical advisor, the largest
advantage lies in the operation and maintenance: “The system is very easy to inspect due to its open design,
whereby all mechanical and electrical components can be replaced or repaired in situ, without the need of
large cranes, jack-up vessels or towing to port in the case of floating wind.” Furthermore, according to the
company, the easy replaceability of wear and tear parts (wheels and their bearings, elastomers, rail segments)
is also paving the way for a simple and cost-effective life extension of the wind turbine.

The lower CAPEX together with the reduced operational costs would result in an overall reduction of 10% in the
levelized cost of energy (LCoE). The company has not provided figures for the reduction in LCoE considering
also life extension, but it is expected to be substantially larger.

In words of co-founder and CEOQ, Blai Pié: “Offshore wind is a subsidized source of energy that needs disruptive
innovations to be competitive in the electricity market and achieve a large-scale deployment. We hope our
technology will be a key step towards achieving this goal before it’s too late for the planet.”

The founding team includes professionals with a combined experience of more than 40 years in the wind power
sector including the development of offshore wind turbines ranging from 6 to 15 MW and and from feasibility
studies to commercial operation. The company hopes to grow fast to be able to tackle an ambitious and
challenging development roadmap, which includes a full system validation at 1:2 scale in a laboratory no later
than 2027.

“Despite having shown a good track record to obtain public funding, we are expecting to have a solid industrial
partner onboard by then”, claims the CEO. In the meantime, the start-up is seeking further funding in the form
of a pre-seed investment round, to be announced in the coming weeks.
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