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Information Paper - Renewable Energy Hamburg

1 Overview

Germany has committed to the energy revolution Energiewende. According to the Renewable Energy Hamburg-
Cluster, in the next ten years over 35 percent of German power production will be from renewable sources such
as wind, solar and biogas. The Hamburg city region is today already the centre of north German activities for energy
innovation. The Free and Hanseatic City of Hamburg is the 2" largest city and economically the strongest federal
states in Germany, with a population of over 1.7 million people. Hamburg is located at the centre of Europe’s traffic
and trading routes. Around 1,500 companies and 25,000 people are working in the field of regenerative energy in
the region. In the future, the region will become even more attractive for international investors too. Everywhere in
the Hamburg city region, entrepreneurs, scientists and politicians are working to make renewable energy even more
of a success. This information paper gives you an overview of remarkable renewable energy projects in Hamburg,
e.g. the WindEnergy Hamburg, wind farms in the port area, state-of-the art storage facilities and initiatives as the
Renewable Energy Hamburg-Cluster or the NEW 4.0.

2 Wind Energy

Hamburg s wide open landscape between the North and Baltic Seas and the environs of the River Elbe provide
ideal conditions for not only wind power, but also for biomass use and solar power.

1 Hamburg is globally leading in management and services for offshore wind turbine manufacturing
1 Majority of international brands have a presence here:
o Offshore: Adwen, Alstom, MHI Vestas Offshore Wind, Senvion and Siemens Wind Power
0 Onshore: Gamesa, Nordex, Suzlon and Vestas
1 More than 60% of the world’s wind power know-how is present within a perimeter of 2.5 hours journey
from Hamburg
Over 65 % of all German offshore wind projects are managed and developed in Hamburg
7 wind turbine manufacturers are based in Hamburg
Estimated to have 15,000 MW installed power by 2030
The goal is to increase capacity to 6,5 GW until 2020 (15 GW 2030)
S - 6+ MW Turbine technology to become standard
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2.1 WindEnergy Hamburg

Hamburg is host to the globally leading trade fair of the wind power industry. “WindEnergy Hamburg” will provide
a comprehensive overview of the current status and future prospects of the sector - along the entire value chain
of the international wind industry, onshore and offshore.

Will be organized from 25t - 28t September 2018
WindEnergy Hamburg is a biennial trade fair

Venue: Hamburg Messe

More than 1,400 exhibitors in 2016

More than 65,000 m? of exhibition space

Spread over 9 exhibition halls

Hosted around 35,000 trade visitors from 48 nations in 2016
Global hotspot for wind energy
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WindEnergy Hamburg will act as a unique meeting point and bring together the major players in the wind industry
and related sectors - as well as completely new partners in this dynamically evolving market.

2.2 Wind turbine in the port
More and more industrial companies are generating their own power and many are using renewable sources of
power. In this respect, the Eurogate Container Terminal is following current trends:

Eurogate Container Terminal

1 Aim: to reduce energy costs through optimized energy management and an increase in on-site power
generation

1 Has a wind turbine (Nordex N117/2400) on its container terminals (117 meters rotor diameter)

1 Estimated total power output of 8,7 million kWh per year covering up to 50% of the terminal’s power
requirements

1 As aresult it would reduce energy consumption by 20% per container to 47.7 kWh by 2020

1 The investment of around 4.8 million euro will pay off over five years

1 Total on-site power generation of around 13 million kWh is via the Nordex N117/2400 wind turbine
(2.4 MW), combined heat and power plant (CHP) (1 MW) as well as solar installations meeting 2/3™ of
power consumption at the Hamburg terminal

2.3 Wind turbine at industry facilities

To install a wind farm in the heavily-used commercial section of the port, is unique even for Germany. The municipal
energy supplier Hamburg Energie has put six more wind turbines into operation. The number of wind turbines at
the wind park from Hamburg Energie has increasing to eleven wind turbines in total. This project is part of the
senate’s program “Smart Port”.

TRIMET -aluminum smelter
I Three wind turbines were built on the premises of the TRIMET aluminum smelter in the Port of Hamburg

1 They have been in operation since February 2017

91 It has an overall height 199 meters

1 Itis one of the largest wind power systems in Hamburg

1 Generates a total power output of 28 million kWh per year

ArcelorMittal Hamburg

1 Three wind turbines have been installed at the site of ArcelorMittal Hamburg steelworks in the area of the
Port of Hamburg

9  Start of construction: April 2017; Expected completion: 2018

I Total power output of 23 million kWh per year
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3 Storage Facilities

In the future renewable energy will be not only defined by wind, solar, geothermal energy or hydropower - in the
same way they must also consider energy storage, energy distribution as well as energy conversion. Energy
suppliers have pledged to invest in the storage and transformation of renewable energy in order to make Hamburg
a centre of green energy. Today, Hamburg is already regarded as the capital of wind energy: all the more fitting
that Hamburg has been the host of the international Hamburg WindEnergy trade fair since 2014. On these lines,
we would like to introduce two projects from this field:

Thermal storage solution for wind energy:
Hamburg Energy, Siemens and the Technical University Hamburg-Harburg are researching a thermal storage

system for wind power, which is currently being tested in Hamburg:
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The research focusses on “How to make charging and discharging more efficient”

The system, which is dubbed as Future Energy Solution (FES) converts wind energy to heat at up to 600
degrees Celsius and then stores it in an insulated rock fill that's integrated into the natural landscape

As and when necessary, for additional electricity: a steam turbine converts the heat back into electricity
Current set-up progress: Testing the thermal requirements for the storage process

Testing for the complete energy conversion - from electricity to heat storage in the rock fill and back to
electricity - to start in spring 2018

Can store up to 36 MWh within 2,000 cubic meters of rock

A boiler can generate steam output of up to 1.5 MW for up to 24 hours a day

In the second phase the plan is to develop a commercial pilot project of 30-40 MW (Wind) in 2019 with a
capacity of 100 MW (Thermal) and above

The simple principle of this concept promises an extremely low cost set-up

Usable in most varied of sizes and output classes

Research funding from the German Federal Ministry for Economic Affairs and Energy

More information can be found at www.energy.siemens.com

Innovative heat storage scheme:
Institutions in Hamburg are proposing to build a large underground thermal heat storage system that could supply
roughly a quarter of the city’'s heating needs with waste heat from industries and power plants:

1

Hamburg is situated on the Elbe River above two expansive sand aquifers for fresh and salt water with an
intervening, nearly impervious clay layer

Operating principle: In summer months: Cold saltwater from beneath the city could be pumped to the
surface and heated by factories, waste incinerators, gas plants, and surplus renewable energy. It would
subsequently be injected at a different location below the clay strata for heat storage. In winter months:
Pumping the heated saltwater up from storage to the surface would enable the thermal energy to be
withdrawn for heating distribution. The cooled saline solution could then be pumped back into the aquifer
from which it had been originally taken

The dissipated heat of gas-fired combined heat and power is produced alternating with renewable
energies. That is, whenever solar or wind power is insufficient, more gas can be burned

This is a very good example of Germany’s innovative energy transition

More information can be found at www.energypost.eu



https://www.energy.siemens.com/br/en/renewable-energy/distributed-and-hybrid-power/energy-storage-solutions.htm#content=Your%20environmental%20contribution
http://energypost.eu/hamburg-considers-innovative-heat-storage-scheme/
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Please find attached an overview of all current as well as planned pilot projects of storage technology etc., in the
metropolitan region Hamburg (Annexure 1). It provides an insight into the first possible applications and business

models.

4 Initiatives
HAMBURG ENERGIE:

il

Hamburg's municipal utility (100 % subsidiary of HAMBURG WASSER- fully owned by the City of Hamburg)
since 2009

Provides energy from natural and renewable sources

Investments in the regional development of a sustainable energy supply directly in Hamburg and the
surrounding area - for example, are with own solar and wind power plants, which make the best use of the
resource potential locally

Example: Since 2012 is a Wind Turbine (height 150 meters, 104 meters rotor diameter) commissioned on
the former waste deposit and nowadays “Energieberg Georgswerder”. It can supply energy to 3,000
households in Hamburg with a capacity of around 3.4 MW

Involved in various research projects, particularly in the areas of virtual power plants, smart grids,
balancing energy and energy efficiency

11 wind turbines

o Overall capacity of around 13.4 MW

0 Supplies to around 10,000 households

29 solar power plants

0 Overall capacity of around 12 MW

0 Supplies to around 4,000 households

S Cogeneration system/Combined Heat and Power (CHP)

0 Overall capacity of around 7 MW (power), 26 MW (heat)

0 Supplies to around 15,400 households (power), 6,300 households (heat)

Biogas plant at the wastewater treatment plant Kéhlbrandhoft

o Total power output: 18 million KWh per year

0 Supplies to around 62,000 households

Renewable Energy Hamburg - Cluster:
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The cluster policy is an integral part of Hamburg's innovation and technology strategy since 2011

All eight clusters represent a cross-section of all key sectors of the regional economy

Renewable Energy Hamburg - Cluster has five subcategories: Wind energy, solar energy, Energy
management, Power companies and Biomass. These are combined in the cluster strategy 2020 with
storage, ICT, sector coupling and grids to develop the “energy systems of the future”.

PPP with 5 FTE, industry executive board (50 % multinational, 50 % SMEs) and approximately 1 million EUR
annual budget.

180 Renewable Energy Companies - the cluster gathers members from different fields: Producers,
financers and research institutes.

Stronghold of the cluster is wind power companies in North-Germany that make up almost 60% of the
network.

As part of its mission EEHH aims to link the dynamically expanding renewable energy sector in the
metropolitan area of Hamburg with other international cluster organizations in order to support growth,
job creation and innovations amongst the local 10 project developers, 10 OEMS and 100-1,000 SMEs -
representing the total value chain.
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1 The 6 leading universities of Hamburg are integrated in the cluster activities for science, education and

R&D/R&l.

Since 2016 the cluster agency is involved in two EU-projects focusing on GreenPowerElectronics and
NorthernConnections to create value chains and high-tech demonstrators with a total volume of 8.4
million Euro

NEW 4.0:

il
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German: Norddeutsche EnergieWende; 4.0 describes the threshold of the fourth industrial revolution
Unique innovation alliance of 60 companies, scientists and politicians

A major cross-regional project in Hamburg and Schleswig-Holstein

By end of 2035, 4.5 million habitants shall be supplied with 100 % reliable renewable energy

The project has a volume of 80 million Euro whereof 50 % industry and 50 % federal share.

Twin strategy: increasing power exports to other regions while increasing the energy self-consumption
ratio with an innovative digital strategy - will lead to demand side integration between two German
states and their industry.

5 What else?

The share of renewable energy in Germany by 2050 is expected to increase to 80 percent. In order to achieve this
goal among others, numerous of projects have been launched under the Name “Climate Lighthouse Projects” in

Hamburg. To illustrate a few examples:

smartPORT energy:
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Large Potential for Smart Energy Solutions in Port
Local production of renewable energy

Integration of energy storage (batteries, thermal)
Demand side management on terminals

Largest European fleet of -]
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http://www.erneuerbare-energien-hamburg.de/de/ueber-uns/eehh-projekte/details/green-power-electronics.html
http://www.erneuerbare-energien-hamburg.de/de/ueber-uns/eehh-projekte/details/northern-connections-eu.html

