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The perfect match AT

oranjewind

Unlocking full system e
Integration

OranjeWind offshore wind farm will be located 53 kilometers from the

E-Boilers

Dutch coast. To tackle the challenges of fluctuating power generation from

wind and flexible energy demand, OranjeWind will be a blueprint for the

EV-Charging

Integration of offshore wind farms in the Dutch energy system.

A combination of smart innovations and investments will be used to realize
Electrolysers

this perfect match between supply and demand.
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TotalEnergies Joins Forces with Amsterdam
Alr Liquide to Decarbonize its !

Refineries in Northern Europe 0

with Green Hydrogen 0 0

In line with its 2030 ambition to decarbonize the hydrogen used In its @2:2;:‘339

European refineries, TotalEnergies has signed agreements with Air |

Liquide to develop two projects in the Netherlands, for the production s Maas\,.a:g\ THE NETHERLANDS

and delivery of some 45,000 tons a year of green hydrogen produced
using renewable power, generated mostly by the OranjeWind offshore
wind farm, developed by TotalEnergies (50%) and RWE (50%). These

projects will cut CO2 emissions from Jot anEnergi esoO/ refineries 1In
Belgium and the Netherlands by up to 450,000 tons a year and B Liquide T )
contribute to the European renewable energy targets in transport. R NS
Zeeland ~P
refinery
‘ P
Antwerp
Platform
BELGIUM
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https://oranjewind.nl/press-and-news/2025-02-18-totalenergies-joins-forces-with-air-liquide

RWE switches on large -
scale battery energy
storage system In
Eemshaven

RWE has commissioned one of the largest Dutch
battery storage systems in the Netherlands at its
Eemshaven power station. With a total capacity of
35 megawatts (MW) and a storage capacity of 41
megawatt hours (MWh), the battery will be used to
balance power supply and demand in the Dutch
power grid.

N

Read the full press release -, &
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https://www.rwe.com/en/press/rwe-generation/2025-03-13-rwe-switches-on-large-scale-battery-energy-storage-system-in-eemshaven/

OranjeWind marks start
of construction

The OranjeWind offshore wind project started
2025 not with a bang, but with a stakeholder event
to mark the transition into construction phase for
the 795MW offshore wind project. Hosted by
OranjeWind joint venture partners RWE and
TotalEnergies at RWE's Utrecht office, the
celebration event was attended by project-related
stakeholders, including partners involved in the
realisation of the OranjeWind project.

Read the full stor -:v{
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https://benelux.rwe.com/en/press/nieuwsplatform/2025-01-28-oranjewind-project-marks-start-of-construction-phase-with-stakeholder-event/

OranjeWind receives
Statements of
compliance

OranjeWind has received the Statements of
Compliance from DNV Energy Systems for the
site conditions assessment, design basis,
iIndependent load analysis, and turbine and tower
detailed design. To achieve this, DNV has

validated the site conditions, reviewed the design
and performed an independent load calculation.
These are the first steps towards full project
certification of our wind farm.

Project certification safeguards quality across all
phases of the project, from development to
commissioning. It ensures a safe design and
overall quality throughout the project phases,
providing confidence to all stakeholders.
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Innovations at OranjeWind

Subsea pumped hydro storage power plant (Ocean Grazer)

Ocean Grazer 6s Ocean Battery i1s a
produced by offshore renewable sources. The concept is similar to

pumped hydro storage (PHS).

For the OranjeWind project, Ocean Grazer will develop a first
demonstrator which will be installed near an excavation lake in the

Netherlands.

Status update

A Ocean Grazer has been preparing the permit application.

A Ocean Grazer has progressed with the concept design for the From horizontal
selected drilled design with vertical shaft near the excavation >
I k ] . . .
e To vertical drilling
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Innovations at OranjeWind

Intelligent Subsea Energy Storage (Verlume)

Verlume is bringing multi-purpose storage solutions offshore through a
subsea lithium-ion battery with integrated intelligent energy management.
Ultimately, this technology may contribute to a more balanced power output
by shaving the peak power production offshore. Additionally, the storage
solution may provide multiple offshore services, such charging of hybrid or
fully electric service vessels and providing residency for Autonomous
Underwater Vehicles (AUVS).

For the OranjeWind project, the goal is to further mature this technology
aiming installation of a small version of such a subsea storage system.
When successfully operated such technology could potentially be integrated

in an offshore wind farm as part of the energy transition.

Status update

A The detailed mechanical design is nearly ready. The electrical design will

be completed in June 2025.
A The scour protection design is completed.

A OranjeWind and Verlume are developing the installation method.
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Innovations at OranjeWind

Floating solar (SolarDuck)

Offshore floating solar technology can be part of the solution to
Increasing land scarcity for the generation of renewable energy. The
Integration of offshore floating solar into an offshore wind farm can
lead to a more efficient use of ocean space for energy generation
and allow for synergies in construction and maintenance of the multi-
source renewable energy plant. This could result in a more balanced
production profile due to the complementary nature of wind and solar

resources.

RWE and SolarDuck are cooperating for the first pilot installation off

the Dutch coast; Project Merganser.
Status update

A Currently analysing data and taking important learnings, following

the tow-in of Merganser in 2024 after having been tested offshore

Merganser

for 2 months.

A SolarDuck is processing the data to improve their design
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https://www.rwe.com/en/research-and-development/solar-energy-projects/offshore-solar/merganser/

Innovations at OranjeWind

LIiDAR power forecasting (Forwind i Oldenburg University)

The innovative power forecasting methodology based on LIDAR (Light
Detection And Ranging) accurately forecasts sudden changes in power
production caused by wind ramp events - strong variations of wind speed
over a short period of time. These may cause sudden and strong changes in
power leading to a significant and unexpected drop or increase of energy
supply to the grid. If not forecasted accurately, these can result in critical grid
imbalances and hamper the further implementation of wind energy. With
OranjeWind, we aim to demonstrate and further develop this innovative

technology.

Status update

A  The wake measurements of the two LiDARS that were installed at the

nacelles of 2 turbines at Amrumbank West are completed.

A In April the devices will be moved to the main access platforms of the at
Amrumbank We st and start generating Afor wes

for the OranjeWind project.

A Construction of the XXL LiDAR started, which, after successful trials, will

also be installed in the OranjeWind wind farm.
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Innovations at OranjeWind

Grid stabilizing battery

RWE is building a 7.5 MW/11 MWh inertia battery. With its ability to provide
or absorb electricity within milliseconds, the system will help to safeguard the

electricity grid. This function is called inertia.

Sustainable electricity sources can have sudden fluctuations depending on

wind force. Our grid risks not being suited to handle these sudden
fluctuations. This batteryods technol ogy
injecting power into the grid when there is a sudden drop in generation. This

Is called synthetic inertia. This technology is now being tested for the first

time in the continental European grid. Transmission system operator TenneT

will be a partner of the project to further develop its technical requirements

and grid compliance procedures.

Status update
A Battery system in construction and entering commissioning phase

A Inertia testing scheduled to start in April 2025
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OranjeWind Knowledge

Research, communication and dissemination

Generating Knowledge

Collecting
In-house expertise

Learning from
OranjeWind

Facilitating
research

Stimulating
Innovations

oran,

Sharing Knowledge

Initiating and joining
learning communities

Hosting on-site
demonstrations
and events

Developing workshops,
webinars and teaching
material

Contributing to education
of the future workforce

Publishing in scientific
journals and conferences
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Project OESTERto advance offshore electricity storage

Initiated under OranjeWind Knowledge and led by TNO, sixteen
partners from across the European offshore renewable energy sector
have joined forces in project OESTER (Offshore Electricity Storage
Technology Research). This three-year initiative, with major energy
iIndustry players such as RWE, Vattenfall and TNO, aims to
accelerate the development and deployment of offshore electricity

storage technologies.

In the OESTER project we will gain valuable insights into large scale

offshore energy storage. OESTER will show under which conditions

offshore energy storage is technologically and economically viable,
so that we can implement it in future wind farms for better system

integration. This will facilitate the roll-out of offshore wind and help to

reach our sustainable energy goals.

N

Learn more about OESTER
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https://www.tno.nl/en/newsroom/2025/02/start-offshore-electricity-storage/
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TU Delft students visit Amercentrale to present
solutions for system integration

Students from TU Delft visited the Amercentrale as

part of their minor progamme Wind Energy.

For ten weeks, eight groups of students worked on
solutions for integrating 50 GW of offshore wind
Into the Dutch energy system.

They presented their plans during the event on
January 16th, which also included a tour of the
power plant.
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