Wind energy

A majority of the renewable energy unsteadily fed into the electricity supply is generated by
wind energy. The more flexibility and optimisation potential is included, the more successful
the complete integration of wind turbines into the grid will be. It includes:

increasing wind turbine efficiency and generation capacity and also
upgrading wind turbines for innovative capabilities that are beneficial to the grid.

In order to promote societal acceptance of wind energy, it becomes more and more neces-
sary to find innovations that improve its environmental friendliness, for example the protec-
tion of flora and fauna and also the reduction of the wind turbines'’ light and noise emissions.

System integration

Coupling the electricity sector with other large consumer sectors, such as heat and mobility,
using modern algorithms serves to stabilise the grid. The success of the overall concept de-
cisively depends on

a system integration of the various energy technologies and sectors, and also
their systematic control and regulation in the decentrally networked communication
structure.

In order to technically control the renewable energies, it is necessary to have suitable coordi-
nation structures for the system components, as well as learning and predictive regulations
and systematically designed sub-control circuits.
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Energy storage systems

The necessary synchronisation of consumption and generation must be supported in elec-
tricity grids with an increasing share of renewable energies by way of efficient energy storage
systems, so that
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short-term load and generation fluctuations are balanced, and SPONSORED BY THE

long-term electricity surpluses can be expediently absorbed.
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Strategy and goals

Effective climate protection requires the successful implementation of the energy transition. In this re-
gard, the electricity system must be successfully transformed from a demand-driven to a generation-dri-
ven flexible electricity system by way of a change that is open to new technology.

The X-Energy project supports this change through three areas of research: wind energy, system inte-
gration and energy storage systems. These topics are of particular importance for the expansion of
the energy transition. In the X-Energy project, these research areas are attributed to the three areas of
action: “environment and acceptance”, “innovative renewable energy generation” and “sector coupling”.

<ECTOR COUPLING

By way of the interdisciplinary X-Energy project initiative, the University of Applied Sciences Hamburg
(HAW Hamburg) wants to become a leading innovation centre in the development of solutions to fu-
ture-proof the energy system and therefore also wants to become an important innovation driver in the
Hamburg Metropolitan Region. In the context of X-Energy, a network of regional and national business
partnerships with numerous individual projects is established.

In doing so, HAW Hamburg would like to

- become an impulse generator for excellent research,
- promote a successful transfer of knowledge and
- ensure the market launch of innovative products and services.

In this regard, HAW Hamburg's project coordination of the collaborative X-Energy project is designed so
that the project results are maximally utilised. The goal is to integrate findings, research results, products,
procedures and services into commerce scientific teaching and to transfer knowledge within the partner-
ships.
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Project Overview

X- SmartWind

X-Eptance Impulse

The goal is to develop a good value, synchronous and
multi-channel measurement system for acoustic si-
gnals using the most modern and highly integrated
components. It serves to permanently measure noi-
se emission from wind turbines and to minimise
it by way of the system control. In addition, a noise
data bank for acoustic early detection of faults is
being developed.

X-Radar

The deployment of radar support technology to re-
duce the night-time obstruction lighting of wind
turbines is being investigated for its acceptance ef-
fects among the population. Positive acceptance ef-
fects could influence the marketability of such systems
and promote willingness regarding the expansion of
wind turbines among the citizens.

FLEDERWIND

In order to protect bats, the causes of collisions with
wind turbines are being investigated and risk mini-
misation activities as well as a bat-friendly lighting
on onshore wind turbines are being developed. The
spatial recording of the number and type of bats and
their flight behaviour is performed with the help of an
innovative combination of radar systems, batcorders
and infra-red cameras.

VIBROAKUSTIK

The goal is to develop constructive measures for the
acoustic optimisation of the main components of
the turbine drive trains in order to reduce noise emis-
sion with the help of simulations. The focus is on the
acoustic optimisation of the gearbox and generator
housing. Vibroacoustic is being used as the methodo-
logical basis here.

X-Eptance Explore

The goal of this sub-project is the development
of an immersive, mobile virtual reality
system which combines the visualization
and auralization of a wind energy turbine
during different operation states. The realiza-
tion is based on the measurement technology
and data of X- Eptance Impulse. The target of
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reduced to increase the number of wind tur-
bines. For this purpose, innovative concepts
regarding two-bladed and multi-rotor tur-
bines are compared with the conventional
three-blade turbines. In the case of positive
effects, impulses for future wind turbines can
be set and the construction of a prototype can
be speeded up.
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morFLEX

In the course of the energy transition, me-

thods for the trade-optimised planning of

industrial loads are to be realised. The goal

is to develop generic hard and software so-

lutions to make the electricity consump-
X-Store tion of industrial plants flexible with a
focus on the scalability of flexibility by way of
demand side management in the electricity
system.
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READI

ClosedCarbonLoop (CCL)

At the Energy Campus of the CC4E, the system complex consisting of
combined heat and power station (CHP), electrolysis and methanisation
is to be expanded with a CO, adsorption system. In this way, the car-
bon loop, will also be closed in a climate neutral manner in addition to
the already established “electricity loop” (renewable electricity & CO, from
air— power to gas — reconversion to electricity in CHP & release CO, to

Modern model-based methods for control and regu- Close

lation technology are being further developed. These
methods ensure the optimised operation of sto-
rage system components with different dynamic
properties and in this way improve the energy ma-
nagement of decentralised energy/heat grids. The ap-
plication is tested on a demonstration property, such
as the energy bunker in Wilhelmsburg.
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About the Competence Center for Renewable
Energy und Energy Efficiency (CC4E)

READI™-PtL (Power to Liquid)

Using the two stage READI™ procedure, the indirect conversion
of electric energy into liquid hydrocarbons is achieved. Elect-
rolysis hydrogen is used to turn waste containing fat into liquid
hydrocarbons as the basis of sustainable fuel. This is an innovative
approach to the long-term storage of electrical energy.

The Competence Center for Renewable Energy and Energy
Efficiency (CC4E) pools diverse inter-faculty activities in the
field of renewable energy at HAW Hamburg. With the project
X-Energy, the CC4E is also striving to become the leading
innovation centre for the energy transition in the Hamburg
metropolitan region. In terms of topics, the focus is on wind
energy, acceptance and environment, system integration and
also sector coupling and storage systems.
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The goal is to research the electromethanogenesis, the direct biogenic
conversion of electricity to methane in a single step (without inter-
mediary electrolysis). The findings gained here offer the possibility of de-
veloping a biotechnological process to store electricity using methane
formation from renewably generated excess energy.
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