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Foreword

Dear members, dear readers,

Another exciting year has come to an end for our association and we are delighted to present our vgbe Highlights 2023
to give you an insight into the diverse activities of your vgbe energy and our community.

The challenges the energy sector is facing have not diminished significantly over the past year, even though the year was
characterised by a substantial easing on the energy markets. The question of whether the path to climate-neutral ener-
gy supply is possible while maintaining security of supply was the key question of the vgbe Congress 2023 in Berlin. The
answer was basically positive; the main technologies are available, even if research and development are still much need-
ed. However, when it comes to implementation, our member companies face numerous challenges, e.g. in the necessary
creation of economically viable framework conditions by politics, in overcoming various bottlenecks along the supply
chains or in public acceptance.

In addition to the rapid expansion of renewables, energy storage and grids as well as the market ramp-up of hydrogen
and other green gases, the importance of secure generation capacity has finally been recognised by politicians and the
public. As an association, we are equally committed to all energy sources, even if the national energy mixes are very
different. In Germany alone, at least 20 GW of additional dispatchable capacity will be required by 2031, initially fuelled
by natural gas and later by hydrogen and other green gases.

Now to some highlights from vgbe’s work, on which you will find more details below:

\ Inthefirst reporting year after the corona crisis, which had shaped and changed the way we work for almost
three years, we have found a good mix of online and face-to-face work resulting in a trusting dialogue between
all members.

\ Asafurther result of the "VGB2025" project, we established our new Competence Centre “Future Energy System”.
Here, in our "Home of New Technologies”, we follow with an open-minded view on all technologies, innovations and
developments in the industry. In an interview, Professor Nikolaus Elze, Chairman of the Steering Forum “Future
Energy System”, and Doreen Kuckelmann, vgbe expert of the Technical Committee “Future Technologies”, explain
our motivation for establishing the Competence Centre and its goals and activities.
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I Technical Services were once again an important part of our work. Numerous orders for our materials laboratory,
water chemistry, oil laboratory, engineering consultancy and supervision of construction and assembly at home
and abroad are evidence of the trust our customers place in our expertise.

I Internationally, vgbe's expertise once again contributed to a wide range of initiatives and collaborations, from Europe
to India and Japan.

Concerning the promotion of young talent, we were able to celebrate the 50™ anniversary of the “Holiday Course -
Introduction to Power Plant Engineering”, now known as the “Summer School”, financed by the vgbe RESEARCH
FOUNDATION. The close cooperation between universities, vgbe and its member companies has existed since 1973
and since then, more than 1,500 participants from 25 countries have been introduced to power and heat generation
through interesting lectures and excursions. In many cases, their professional path has later led them back to vgbe,
whether through the working committees or our events.

A further increase in the number of member companies and a pleasing business result again demonstrated the at-
tractiveness of our association. We would like to thank all our members and customers for their trust and commitment.

We hope you enjoy reading this issue and
that we arouse your interest in “more vgbe”.

be connected
be informed

be inspired

With energetic regards A /;M/Lg/m[1 &_w %‘N

Dr Georg Stamatelopoulos Dr Oliver Then
Chairman of the Board Executive Managing Director
of vgbe energy e.V. of vgbe energy e.V.
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“ Future Energy.System (FES) -
its members are pushing the energy transition

Ssociation and

vgbe and its member companies are important partners
in implementing the ambitious climate protection targets
of the EU and national governments. Topics such as the
EU’s “Green Deal”, the German government’s climate policy
and compliance with the Paris Climate Agreement are at
the centre of these policies. For years, operators have
been pursuing the overarching goals of climate protection,
security of supply and affordability of energy with their
expansion and corporate strategies in order to secure the
industrial location and social prosperity.

The key for mitigating climate change is the expansion of re-
newables and the associated rapid market ramp-up of the
hydrogen economy. Green hydrogen, produced from renew-
able energies in a climate-neutral way, is on top of the agenda.

However, the International Energy Agency (IEA) believes that
the pace of expansion of renewable energies to date is not
sufficient to achieve the targets set at the World Climate Con-
ference. Despite the unprecedented growth in the reporting
period, countries would have to do even more to increase the
capacity of renewable energy by 2030 as planned.

Particularly energy-intensive industries, such as the steel and
chemical industries, have to reduce emissions to achieve the
global climate targets. Hydrogen plays a decisive role, especially
in high-temperature processes. In addition, hydrogen can also
be used universally in the field of heat and power generation
as well as in other power-to-X applications.

For years, the vgbe community has been a driver of the energy
transition and is advancing the issues with its national and in-
ternational partners through its joint work. These activities
were also manifested as part of the vgbe restructuring with
the establishment of the vgbe Technical Competence Centre
“Future Energy System” (FES). The highest authority of the
vgbe Competence Centres are the Steering Forums. The con-
stituent meeting of the Steering Forum “FES”, which is chaired
by Professor Nikolaus Elze, took place in March 2023.

The following Technical Committees are affiliated with
the vghe Competence Centre FES:

I Technical Committee “Future Technologies” (TC FT)
I Technical Committee “Hydrogen” (TC H,)

I Technical Committee “Photovoltaics” (TC PV)

I Technical Committee “Biomethane” (TC BM)

Future Energy System (FES) | vgbe Highlights 2023 | 7 '
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As anchored in the association'’s statutes, the Technical Com-
mittees are primarily dedicated to the exchange of experience,
the development of vgbe Standards and position papers, joint
research projects, the organisation of specialist events and
workshops on the relevant topics of the TCs, the initiation of
vgbe Technical Programmes, participation in committees of
other organisations, such as the Hydrogen Standardisation
Roadmap, the Energy Research Network or the World Energy
Council Germany, as well as other tasks.

From left: Lee Estrellado, expert “Photovoltaics”,
Doreen Kuckelmann, expert “Future Technologies”,
Sebastian Zimmerling, head “FES", expert
“Hydrogen” and “Biomethane”
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Technical Committee “Future Technologies”

The TC “Future Technologies”, which was established in 2019,
serves as a technical think tank for vgbe members and, in ad-
dition to technology scouting, deals with topics such as flexi-
bility in the energy system, hybrid concepts for power plant
locations, electricity and heat storage as well as energy effi-
ciency and energy saving. The different perspectives of the
participating companies lead to creative approaches to jointly
develop viable solutions for the challenges of the transforma-
tion in the energy sector.

The committee, which currently comprises 34 operators and
four research institutions, held its 13th meeting during the re-
porting period. The focus was on technical opportunities for
new business activities to supporting the European decarbo-
nisation pathway through the integration of wind and solar
parks, biomass, hydropower, hydrogen technology, heat
pumps and energy storage technologies as well as combined
cycle power plants designed for CHP operation to maintain
the security of energy supply in the future. Account was taken
of the delegated act defining criteria for the purchase of elec-
tricity for the production of renewable hydrogen, which was
adopted by the European Commission on February 10, 2023
to supplement the Directive (EU) 2018/2001 of the European
Parliament and of the Council (“RED Il Directive”) and which is
considered a blueprint for the energy sector.

In addition, an expert workshop was held in June 2023 on the
topic “Experiences with batteries in operation”. A second event
took place in November 2023 entitled “Maximising efficiency:
The potential of storage technologies in power-to-heat-to-
power-systems”.



Technical Committee “Hydrogen*

The Technical Committee “Hydrogen”, in which 22 operators
and three research institutions are currently represented,
deals with all technical and regulatory issues relating to the
production of green hydrogen through water electrolysis. In
addition, topics such as material qualification or thermal utili-
sation of hydrogen are covered by horizontal networking with
vgbe Committees of other vgbe Technical Competence Cen-
tres and the vgbe energy service GmbH. In this context, the
internal vgbe Working Group “Hydrogen@vgbe”, whose syner-
gies have already been reported on in the previous vgbe High-
lights, should be mentioned in particular. In addition to the
Technical Committee “Hydrogen”, the materials laboratory of
vgbe energy service GmbH and the Technical Committees (TC)
“Gas Turbines”, “Industrial and Co-generation Stations”, “Mate-
rials and Quality Assurance” and “Chemistry and Emission
Control” are involved in this working group via their respective
speakers.

The H, Workshop is to be emphasised here, which was held
on several dates by the Technical Committee “Gas Turbines” in
addition to the vgbe Position Paper “H2-Ready” and the vgbe
Factsheet: "H2-readiness for gas turbine plants” (see also the
article “H, Workshop of the TC “Gas Turbines”, page 35 in
these Highlights).

Technical Programme “Materials safety
in the hydrogen economy” initiated

The choice of materials is an important aspect for hydrogen
applications, as hydrogen can lead to the embrittlement of
steels under unfavourable conditions. When retrofitting exist-
ing systems or new plants, the materials used should there-
fore be thoroughly assessed regarding their type and condi-
tion. This also applies to sealing materials.

As part of the Technical Programme, which is coordinated by
the TC “Materials and Quality Assurance”, topics and project
ideas are collected so that open questions in materials tech-
nology in connection with hydrogen can be answered success-
fully, in a solution-oriented and practical manner. The Steering
Committee “Materials and Hydrogen” is involved in this pro-
cess, prioritising these topics and projects and drawing up a
roadmap in order to achieve synergies and avoid parallel de-
velopments. The activities of the Steering Committee are in-
tended to contribute to an accelerated market ramp-up of
hydrogen and the use of H, as a substitute fuel in gas turbines.
In line with its tasks, vgbe assumes the role of a networker
and contact partner who examines public funding, obtains of-
fers for technical projects, takes on the organisation, networks
potential partners and monitors and identifies the latest tech-
nical developments and trends.

As with all other Technical Programmes, both association and
non-association members can participate in the programme
on an equal footing.
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During the reporting period, the TC “Hydrogen” continued to
drive forward the vgbe Technical Programme “XSTAND-H, -
Development of Key Performance Indicators (KPI) for the
specification of water electrolysis plants”. This Technical Pro-
gramme aims to evaluate and compare plant concepts using
a database.

Three programme phases are planned:

1st phase: implementation of a KPI meta-study to analyse
existing KPI concepts and uniform KPI definition

2nd phase: verification of the vgbe KPI concept together with
manufacturers and operators, detailed mapping in the vgbe
RDS-PP® indicator system and comparison with ECLASS

3rd phase: benchmark and analysis of operating data, design
and programming of the database and evaluation of real oper-
ating data

The overarching objectives of this programme include the
comparability of systems on the market using standardised
performance parameters, membership of an expert network
with timely access to current technical developments and the
development of a database-based benchmark for optimised
future H, generation.
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Cooperation with VAIS
VAIS and vgbe energy develop a guideline for accept-
ance tests on water electrolysis plants

In February 2023, VAIS (Association for Plant Engineering and
Industry Service e.V.) and vbge set up a joint project group to
develop a guideline for acceptance tests on water electrolysis
plants to determine performance data and efficiency.

Acceptance rules form the basis for specifying and verifying
the warranted properties of a technical system. Such rules
have long been established in energy engineering. Generally,
their application is contractually agreed between client and
contractor. Experience from numerous projects shows that
early and reliable agreements between supplier and subse-
quent plant operator are essential to ensure smooth running
of the acceptance tests and thus the success of the entire
project.

Afirst draft of the guideline is expected to be presented to the
public at the end of the first quarter or the beginning of the
second quarter of 2024.

In addition to these activities, vgbe regularly organises expert
events to provide stakeholders in the industry with an ade-
quate platform for exchange and networking.

In the field of hydrogen, the “Hydrogen Industry Day” and the
"Essen Hydrogen Regulars” Table” are organised at regular in-
tervals with our partners. During the reporting period, these
events took place for the fourth and fifth time, respectively.



Technical Committee “Photovoltaics”

According to the International Energy Agency (IEA), the expan-
sion of renewables increased by 50 % worldwide in 2023 com-
pared to the previous year. Photovoltaics will account for
around 75 % of this growth. With its TC “Photovoltaics”, vgbe
brings together experts from this fast-growing sector to create
the necessary framework for the exchange of experience.

The TC "Photovoltaics”, which currently comprises ten opera-
tors and one research institution, identifies, discusses and
works together on topics relating to the provision, installation
and operation of PV generation systems.

Guide for the maintenance of PV components

In addition to these general committee activities, the TC
“Photovoltaics” is developing a “Guide for the maintenance of
photovoltaic system components” by tracking and describing
faults and carrying out risk assessments.

Photovoltaics is also increasingly moving towards predictive
maintenance to avoid system failures by replacing compo-
nents early and in good time. The aim of the guide is to devel-
op a maintenance concept based on the minimum approach:
“good enough to ensure safe operation with regard to people
and the environment”. Past cases of damage and years of
practical experience in maintenance and repair serve as the
basis for this new guide, which is intended to be used as a de-
cision-making aid for maintenance measures to be taken and,
above all, to show which risk scenarios can occur with individ-
ual system components.
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Technical Committee “Biomethane”

The TC "Biomethane” is currently made up of experts from
eight member companies and two research institutes to
discuss various topics relating to biogas production and the
upgrading process to biomethane as well as to foster an in-
tensive exchange of experience.

The committee has been in existence since 2007, but the
focus of the group has been sharpened during the establish-
ment of the TCC “FES” and in view of the role that hydrogen is
to play in a future energy system. For example, the TC “Bio-
methane” has set itself the task of compiling the state of the
artin biogas upgrading based on many years of operating ex-
perience. It also aims to take a closer look at the special role
that biomethane will play in the future and to further optimise
plant operation, e.g. by using CO, captured during upgrading.
Biomethane can, e.g. be used directly as a fuel in natural gas
vehicles. Anaerobic digestion of agricultural residues for
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biomethane production cannot only generate renewable en-
ergy, but can also reduce environmentally harmful methane
emissions from agriculture and the excessive introduction of
nitrogen into the soil, e.g. by using the digestate as a substi-
tute for direct application of liquid manure.

Furthermore, biomethane can also play an important role as
a carbon source in basic chemistry and close a carbon cycle
here.

Biomethane therefore has the potential to reduce the harmful
environmental impact of agriculture and contributes to the
development of a bio-economy based on renewable resources
and reducing dependence on fossil raw materials



Promoting young talents

As already reported in the previous vgbe Highlights, the train-
ing and further education of young academics is a high priori-
ty at vgbe. In addition to offers such as free participation in
vgbe events or the vgbe Summer School, the association high-
ly appreciates to supervise bachelor's and master’s theses, as
this always results in a win-win situation for the association
and the prospective engineers.

In the reporting period, the TCC “FES” supervised a student
thesis on “Carbon Capture Use and Storage - CCUS", which
was supplemented by a subsequent bachelor’s thesis on
“Investigation of a plant concept for CO, capture and the pro-
duction of synthetic fuels”, supervised by the Technical Com-
petence Centre “Thermal Plants”.

Another master’s thesis within the project “StHyle - Standar-
disation of steel in hydrogen-based energy applications” is
co-supervised by vgbe energy service GmbH.

The thesis consists of a research section in which among other

things existing material standards are reviewed and compared
with each other to answer questions about suitable materials,
material characteristics, etc.

The second, practical part of the master’s thesis focuses on
the design and construction of an autoclave that can be used
to test materials in a pressurised hydrogen atmosphere

In August 2023, the vgbe Summer School took place for the 50th time with international students. An attractive
programme of lectures and visits gave the next generation of engineers an insight into the energy sector.

Future Energy System (FES) | vgbe Highlights 2023 | 13 '
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with Dipl-Ing Doreen Kuckelmann and Prof Nikolaus Elze
, , on the vgbe Competence Centre “Future Energy System*”

vgbe Competene Centre “Future Energy System” -
Home of New Technologies

Hydrogen, sector coupling, large heat pumps and energy Dipl-Ing Doreen Kiickelmann
storage - these are examples of innovative technology is a consultant at vgbe.
concepts that will play an important role in the energy The mechanical engineering
system of the future. With the Competence Centre graduate oversees the Techni-
“Future Energy System” (FES) established in February cal Committee “Future Technol-
2023, “FES" offers vgbe member companies the opportu- ogies” and played a key role in
nity to jointly promote the use of promising innovations. setting up the new vgbe Com-
This includes e.g. joint research and development pro- petence Centre.

jects, activities relating to standardisation, the exchange
of experience and the development of recommendations
for suitable framework conditions. The new Competence

Centre also sees itself as a think tank in which promising Prof Nikolaus Elze works as
new topics are identified and developed further. In this Head of Technology - Business
way, “FES” forms an overarching addition to vgbe's the- Unit Generation Portfolio De-
matically more vertically orientated focal points of hydro-  velopment at EnBW Energie
power, wind energy, thermal plants and nuclear energy. Baden-Wurttemberg AG. He
heads the Steering Forum of
In the following interview, Doreen Kuckelmann and Nikolaus the Competence Centre “FES”
Elze discuss why this interdisciplinary approach is expedient, - another honorary position he
which specific projects are currently on the agenda and how has held over his many years
interested companies can get involved. at vgbe.
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,, Why has vgbe expanded its
Competence Centres to include
“Future Energy System” and what
can vgbe members expect from it?

Nikolaus Elze: vgbe and its members are clearly committed to
the goal of developing a climate-neutral economy and society
and implementing the European Green Deal - climate neutral-
ity in Europe by 2050. Our joint contribution is to ensure sus-
tainable, environmentally friendly, secure and economical en-
ergy supply. In addition to the expansion of renewable ener-
gies, flexibility in the energy system and sector coupling play
an important role. There is still a huge need for development
in the areas of flexibility and sector coupling.

And this is precisely where the new Competence Centre
“Future Energy System” comes in. The new structure offers
the opportunity to identify, discuss and further develop new,
promising technologies and concepts in a systematic and tar-
geted manner. And that is exactly what our members expect
from their association, namely that we lead the way on new
topics and help shape the development of technology and the
framework conditions for its use.

Doreen Kiickelmann: The Technical Committee “Future Tech-
nologies” (TC "FT"), which | have overseen for many years, can
be described as the nucleus for the new Competence Centre.
This committee was set up back in 2019 under the name
“Future Energy System” as a cross-thematic group for an open
dialogue. Experts from operators, research institutions and
other associations work together on this committee, which in
principle represents the entire energy value chain. Experience
shows that the need for dialogue is particularly high when it
comes to innovative technologies. Over the course of time, we
have identified many topics which require fixed structures and

processes within the association for their further development.
This situation gave rise to the Competence Centre “FES”, which
now helps us to work on topics much more intensively and in
greater depth.

,, What topics and projects does the
Competence Centre “FES" deal with?

Doreen Kiickelmann: We have already developed numerous
topics to such an extent that they are being worked on in inde-
pendent committees. In addition to “Future Technologies”, there
are now the Technical Committees “Hydrogen”, “Photovoltaics”
and “Biomethane”, as outlined on the previous pages of these
Highlights. Other topics we are currently working on are storage
technologies, large heat pumps and geothermal energy. Pro-
ject, bachelor's and master's theses by students are an impor-
tant tool for this, providing our committees with important im-
petus and guidance.

Particularly in the field of hydrogen a lot of specific projects
are underway: In 2023, for example, we published the Fact-
sheet "H,-readiness for gas turbine plants” in German and
English, a “H, Process Guide for the transformation of electri-
city and heat generation to operation with renewable and
CO,-free gases” together with the German Association of En-
ergy and Water Management (BDEW) and started to develop a
guideline for acceptance tests on electrolysers together with
the Association for Plant Engineering and Industry Service e.V.
(VAIS).
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Nikolaus Elze: The Steering Forum “Future Energy System”
only started its work a few months ago. We are currently in the
process of analysing the activities of the individual committees
and developing a work programme for our Competence Cen-
tre. As already mentioned by Doreen, the topic of hydrogen
plays a particularly important role for us. Many members op-
erate plants to produce green hydrogen or are planning to do
so. There are still many challenges, which we are working on
together with the help of standardisation and research pro-
jects, for example.

Another new aspect is that we are working across depart-
ments within vgbe. A lot of our topics require interdisciplinary
work - with the Competence Centre “FES”, we have now also
created the structural bracket to coordinate complex topics
across disciplines.

,, How can interested parties get
involved and who can join?

Nikolaus Elze: In principle, anyone can join - members and
non-members alike. Our aim is to bring the “community” to-
gether and maximise professional exchange. Our specific ac-
tivities range from the exchange of experience, research pro-
jects and Technical Programmes - i.e. various activities within
a subject area - to the creation of position papers and the
development of vgbe Standards. We also organise specialist
events in the areas that are part of the “Future Energy System"”.

Doreen Kiickelmann: All committees are international, so
communication is in English. We rely on innovative approaches
not only for the content, but also for the committee work it-
self. For example, external contributions from start-ups and
research institutions are part of our programme, as this allows
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us to broaden our horizons and learn to think “out of the box”".
We also involve students in our work. We offer them the op-
portunity to work on current topics, present their work at
meetings and get to know our member companies.

,, What is your personal assessment
of the first year of “FES"?

Doreen Kiickelmann: The fact that we have managed to es-
tablish the Competence Centre “Future Energy System” fills me
with pride. The basis for this success is the trusting coopera-
tion and the great commitment of our members. | am delight-
ed that we have been able to inspire not only our member
companies, but also the next generation for the new technolo-
gy through our dynamic, cordial and inspiring cooperation.
Together with the Chairman of the TC “Future Technologies”,
Carsten Hendriksen from @rsted, | really enjoy working with
this committee and | look forward to the energy supply of to-
morrow with confidence.

Nikolaus Elze: The formation of the new Competence Centre
is an important milestone for the further development of
vgbe. We can now also implement the successful concept of
“added value through networking” in future technologies.
The Steering Forum, which | chair, will do everything it can to
ensure that this succeeds. I am delighted that we have already
been able to attract a broad spectrum of stakeholders to our
committee. There are experienced representatives from
member companies who have been active partners in vgbe
for many years, but the fact that start-ups and students have
become part of our community is particularly noteworthy.
Many different perspectives bring new impetus, which we
need at vgbe.
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Hydropower in Europe

In European comparison, Russia is the
most important country in terms of the

installed capacity of hydropower plants.

It is followed by Norway and Turkiye.

Overall, the amount of electricity
generated in EU hydropower plants has
fluctuated between 291 and 372
terawatt hours (TWh) in recent years.

1 Source: (1) eurostat; (2) CH Bundesamt fur Energie BFE;
(3) UK Department for Business, Energy & Industrial Strategy
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Hydropower - Digitalisation increases

Hydropower is not only a reliable renewable energy
source, but also one of the leading renewable energy
sources, which is utilised in almost all European coun-
tries. Particularly the Nordic and the Alpine countries
rely on this proven form of energy conversion.

In addition to the highly predictable and constant generation
in run-of-river power plants to cover base load, hydropower is
becoming increasingly important in the provision of reserve
capacity and peak load to ensure security of supply and, in
particular, the provision of balancing energy to maintain grid
stability against the backdrop of an increasingly flexible ener-
gy market. In the EU, these requirements are predominantly
met by highly efficient pumped storage and storage power
plants with a total installed capacity of almost 46,000 MW.
Hydropower is an extremely efficient, reliable and storable
form of energy and an indispensable source of energy that
must be preserved and further promoted as part of the
energy transition.

Within Europe, Norway, Sweden and France are the countries
with the highest energy production from hydropower. Overall,
the amount of electricity generated by hydropower in the EU
has fluctuated between 291 and 372 TWh in recent years.'
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Despite the importance of hydropower in the European ener-
gy mix, both today and in the future, this sector faces numer-
ous challenges and hurdles. From the need for a clear legal
framework and a level playing field at European level to techni-
cal challenges.

The vgbe hydro community has been active for years to ex-
pand and stabilise the important contribution of hydropower
to the share of renewables and to optimise plant operation.

Compared to other renewables, the expansion potential of hy-
dropower can be categorised as rather low. Electricity genera-
tion from hydropower is primarily achieved through the mod-
ernisation and expansion of existing sites, e.g. through mod-
ern turbines that make more efficient use of the seasonally
varying water volumes, which means that higher annual yields
can be generated.

Even less cost-intensive measures, such as overhauling tur-
bines, replacing gearboxes or generators and renewing
screens and screen cleaners, can significantly increase yields.
There may also be potential for expansion through the new
construction or reactivation of plants. Existing transverse
structures that have not yet been used to generate electricity

" https://de.statista.com/statistik/daten/studie/233230/umfrage/an-
teil-der-wasserkraft-an-der-stromerzeugung-in-deutschland/#statisticCon-
tainer



may be suitable for this purpose. The requirements of the Power” held the sixth international Expert Event "Digitalisation
Water Resources Act for improving water ecology and the con-  in Hydropower” in September 2023 in Switzerland. The event
tinuity of the watercourse must be observed.? was jointly carried out with Axpo.

This Expert Event focused on experiences with various digitali-
Expert Event sation measures already implemented:

“Digitalisation in Hydropower” ] Plant management

Digitalisation is another key aspect for increasing the perfor- J staff scheduling

mance and optimising the operation of hydropower plants. Ex- I Advanced data analysis
perts are certain that digitalisation will change the way in which I Platform solutions
hydropower plants are operated and maintained in the future.
Possible applications include energy forecasting, better control
of ancillary services, cyber security, optimisation of plants and
fleets, maintenance work and production forecasts. I Visualisation (VR, AR, 3D GIS)

I Digital twin

I Inspection and measurement

Improved digital controls can help to increase efficiency, mini-
mise downtime, optimise asset management and reduce oper-
ating costs. During the reporting period, the vgbe TCC “Hydro
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2 https://redaktion.hessen-agentur.de/publication/2020/
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The expert event was rounded off on the second day with a
tour of the digital systems at Axpo's Mapragg hydropower
plant. The state of digitalisation in the areas of plant identifi-
cation, personnel management, indoor drone inspections, etc.
was presented at various stations.

Since 2018, 755 participants from 209 companies/institutions
and 27 nations have taken part in this series of events. The
next Expert Event “Digitalisation in Hydropower” with the fo-
cus topic “Innovative data-driven measures for performance
optimisation and resilience” will be held together with Uniper
in September 2024 near Munich.

Demonstration stations and the presenters Demonstration stations and the presenters

Station 1 {Axpo, Voith) A Seation 8 {Aepo)
Access Asset Documentation with eDac @ Drone Indoor Inspection

Live Deme and User Story Live Demo at HPP Mapragg
{operational) (PoC System)

Station 2 {Axpo, Sogema) Seation 9 {Axpo)
Digital Workforce Management in HPP W Hydrone - Drone Outdoor Inspection
Live Deme and User Story Live Demo at HPP Mapragg
(operational) (operational)

Station 3 {Axpo, Partners) Seation 10 {Axpo)

Useful Frontline Apps
Demo of various digital tooks

State of the art Dam Monitoring
Srnartheasure, DATAL, WATAL

{operational) (operational)

Station 4 (Axpc) Seation 11 {Axpo)
Asset identification with PewerOwl Automated Real Time Fish Detection
Live Demno and Liser Story Presentation of 1est case HPP Stroppel
(PaC systern) PoC)

Station 5 (Axpc) Station 12 {Aopo)
Hydro Insights - Analyze Operaticnal El Hydropeaking Modeling

Data Ez Methods 10 verify hydropeaking

Live Dema and Liser Story joperational) impacts

Station & {Axpo, etaeval) Station 13 [Axpo, WZ Systems)

Digital Transformation & Projects
Data coverage, mobide devices,

etahydro - Online Efficiency Monitoring

Presentation of optimization in

HPP Filizur consulting

Station 7 (Axpo, Schuck, Verbund) Station 14

Underwater Inspection Asset Dptimization with RevOpt
Live Dema at HPP Mapragg Live Derno and User Storry

(PoC system)
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Expert Workshops “Hydro"

Apart from the exchange of experience in the vgbe commit-
tees and panels, vgbe organises topic-specific expert work-
shops exclusively for vgbe members to promote problem-
solving between experts with extensive practical experience.
Expert Workshops are planned by vgbe in co-operation with
its members and cover a wide range of applications, including
established and new technologies for energy generation and
storage. They can be organised at short notice and can there-
fore not only address pressing issues of the industry, but can
also be used proactively to find solutions to upcoming chal-
lenges.

The Expert Workshops are aimed at operators and require
active participation according to the “give and take principle”.
In line with this principle, it is mandatory to deliver a presenta-
tion to actively participate in the discussion and benefit from
the experiences of the other participants.

The following Expert Workshops were held in the TCC "Hydro
Power” during the reporting period:

\ Sensors and diagnostic systems for generators
\ Digital document management system
\ Underwater inspection

\ Monitoring and maintenance concepts for dams and reha-
bilitation of the water side of concrete dams

\ Experience with fault tree analysis at Enel Green Power
(EGP)

\ Practical experience with the operation of battery storage
systems



New publications

Last year, the vgbe TCC “Hydro Power” published the third edi-
tion of the "Hydropower Industry Guide”. The Industry Guide
contains an up-to-date and varied overview of products and
services in the hydropower sector with extensive information
on research, company and media partner profiles and vgbe
services in the field of hydropower.

In addition, the publication “Hydropower in Europe: Facts and
Figures 2023" was published. Due to the predicted increase in
variable renewable energies, the importance of hydropower
will increase in the future, particularly with regard to the provi-
sion of balancing energy for grid stabilisation.

Hydropower Industry Guide 2022/23
Innovative Products and Services

I fusue

Hydropower in Europe:

Facts and Figures
Edition 2023

Hydropower | vgbe Highlights 2023 | 23 '



\ 24| vgbe Highlights 2023 | Wind Power




Expansion of
wind power in Europe

Around 31 GW of wind power capacity
was under construction in Europe in May
2023. With 17.1 GW, most of this capacity
was erected in the Northern European
countries. In addition, there were 310 GW
of wind power plants in the pre-construc-
tion phase and a further 268 GW had
been announced'.

This means that the onshore and off-
shore wind capacity of 188 GW currently
installed in the 27 EU member states

will increase further. However, future
expansion also has to consider the loss
of capacity due to the end of service life
of existing plants, as this has be compen-
sated for.

T Source: statista 2024
2 Source: eurostat 2023
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Installed capacity for onshore and offshore wind
energy in Europe. In the 27 EU member states,
188,371 MW (EU-27 + UK 215,183 MW) of capacity
was installed?.
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Wind power - Still on the rise

Wind power in Europe

According to preliminary figures from WindEurope, more
wind turbines - around 17 GW - were built in 2023 in the
EU than ever before. Most of the new generation plants
were built on land with 14 GW, while three GW were add-
ed at sea. Germany is in the lead here, followed by the
Netherlands and Sweden.

Despite the positive signal, the expansion must continue to be
focussed and driven forward. In purely mathematical terms,
30 GW per year are required to achieve the EU’s climate tar-
gets and significantly increase the share of renewable ener-
gies in total energy consumption by 2030. According to the

EU Commission, capacities must therefore be more than dou-
bled. The aim will be to achieve more than 500 GW of installed
capacity by 2030 - at the end of 2023, this figure amounted to
around 220 GW.
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vgbe presence at recognised trade fairs and
specialist conferences

vgbe presented itself at several trade fairs and conferences
during the reporting period. In particular, vgbe was once again
represented with its own stand at the 31st Wind Energy Days
in Potsdam and at Husum Wind.

At Husum Wind 2023, vgbe organised a joint vgbe stand with
six other co-exhibitors, which is planned again for 2025 due to
the very positive feedback. The vgbe oil laboratory was also on
site as a co-exhibitor. Here, too, intensive discussions were
held on oil analyses and oil inhibition.

These trade fairs offer a unique opportunity for our associa-
tion to network with leading players in the wind industry, pres-
ent the latest developments and contribute to important dis-
cussions in the sector.

The association’s own stand served as central point of contact
for interested parties, members and business associates.
Here we were not only able to demonstrate our commitment

" https://windeurope.org/newsroom/press-releases/
the-eu-built-a-record-17-gw-of-new-wind-energy-in-
2023-wind-now-19-percent-of-electricity-production/



to innovation and sustainability, but also to promote an active ~ vgbe committee meetings

dialogue on pioneering technologies and industry-specific

challenges. The leading trade fairs were therefore an excellent ~ The committee meetings are essential for the exchange of

platform to strengthen the visibility of the association, intensify experience and information between vgbe members. It is

relationships and promote the common interests of the wind regularly determined which topics are current and of parti-

industry. cular importance to address them with suitable formats.
Relevant topics were identified in 2023 and will be further
explored in 2024.

Examples include the following:

I Continued operation and repowering of wind turbines

I Secondary market for wind turbines

I Selective operation and maintenance strategies for various
markets

J Data-based optimisation as part of digitalisation measures

I Cyber security measures to secure critical infrastructure

vgbe has been working intensively on the topic of wind power
for more than 20 years. The association constantly adapts its
activities to the needs of its members and the requirements
of the market. In view of the dynamic developments and ambi-
tious expansion targets in the wind sector, the vgbe wind com-

, o munity will continue to focus on innovative topics that pro-
Design of the joint . . . : .

vgbe stand.  Mote the expansion and optimised operation of wind turbines

in the future.

The vgbe oil experts
were popular contacts
at the vgbe stand.
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Update on the
“SOPWICO" research project

As part of the “Smart Operation of Wind Power Plants in Cold
Climate (SOPWICO)" project, data from four wind farms in Cen-
tral Europe and Scandinavia were analysed in detail.

The results show that icing losses between April and October
lead to a reduction in production of approx. 5 to 25 % (also
known as “winter energy production” [WEP]). Even when ac
tive rotor blade heating systems are in use, there is a consid-
erable WEP loss due to icing (“ice loss”). It is difficult to quantify

the amount of ice loss avoided by rotor blade heating systems
as no reference turbine, i.e. a turbine without active rotor
blade heating, is available for comparison. However, the analy-
sis shows that not all rotor blade heating cycles are successful
and that the losses can possibly be reduced by adjusting the
time at which the heating cycles are triggered.

As can be seen from the figure, the total amount of ice loss as
well as the periods during which ice loss occurs, depend very
much on the operating strategy during icing (automatic stops
and restarts or not, blade heating during operation or not, cri-
teria for triggering blade heating, etc.).

Production loss of three wind power plants in Central Europe and one wind power plant in Scandinavia

Central Europe
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Interpretation of the figure

In wind turbine 1 (top bar in the diagram), the blade heating is
activated during operation. The early triggered and long-last-
ing heating events help to prevent a large accumulation of rotor
blade ice and thus reduce the total duration of ice-related
downtimes (ice stops, in blue and dark green). This turbine
therefore has a comparatively low loss during ice stops. How-
ever, a major disadvantage of early and long-lasting heating is
the high expenditure of heating energy (pink).

Turbines 2 and 3 are only heated at standstill. These are two
different turbine types from the same manufacturer and the
same wind farm. The large difference between the losses of
the two turbines shows the great variability and high sensitivi-
ty of the icing losses.

Turbines 1 to 3 show relatively high losses during forced ice
stops (blue). Such stops are prescribed by the authorities to
minimise the risk of ice throw in a populated area.

Turbine 4 is in Scandinavia and is exposed to longer periods
of icing than the other three. For this turbine, the rotor blade
heating is only used when the turbine is at standstill. Rotor
blade heating is rarely activated in view of the long icing peri-
ods. Therefore, almost no losses occur during the active rotor
blade heating periods. Most of the losses occur when the tur-
bine produces as usual despite iced rotor blades and loses
some of its power due to the disturbed aerodynamics of the
rotor blades (light blue). In turbine 4, large amounts of icing
repeatedly lead to abnormal vibrations, triggering safety stops
of the turbine.

Algorithm for optimised rotor blade heating

During the project, an algorithm was developed that optimises
the timing of the triggering of rotor blade heating events
based on current and future atmospheric conditions.

An initial version of the algorithm was developed as part of
the partner project “Smart Operation of Wind Turbines in Icing
Conditions (SOWINDIC)". This first version predicts the optimum
heating time based on weather forecasts and current icing
conditions. This algorithm will soon be tested for the wind
farms of the SOPWICO partners and further adapted and opti-
mised to the individual needs of each wind farm.
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Re—purposihg Coal Power Pl

Energy Transition'\4 RECPP -

vgbe coordinated project on the subsequent
utilisation of power plant sites

vgbe coordinated the RECPP project (Re-purposing Coal
Power Plants during Energy Transition) which was carried
out by European operators and research institutions from
July 1, 2020 to June 30, 2022.

This accompanying measure, funded by the EU through the
Research Fund for Coal and Steel, focused on the repurposing
potential and subsequent use of coal-fired power plants to
open prospects for European coal regions during the transi-
tion and after the coal phase-out. The conversion and subse-
quent use of decommissioned coal-fired power plants sup-
ports the gradual phase-out of fossil fuels and contributes to
the economic, social and environmental development of coal
regions in transition. It provides European and local communi-
ties with viable re-use options and development opportuni-
ties, supports industry innovation and triggers investment in
environmentally friendly technologies.

Site-specific solutions utilising existing infrastructure have al-
so been assessed in terms of re-use savings. In line with the
objectives of the European Green Deal, a particular focus was
placed on innovative and emerging technologies that support
the transition of coal regions to eventually identify the most
optimal solutions for different former coal power plant sites.

At the end of the project, the specified and clustered sites
were matched with the available technologies for site re-use.
The RECPP project started with mapping and screening the
coal regions in transition, categorised by country, type, age,
etc. A total of around 350 sites were identified for re-utilisa-
tion. In total, around 350 sites were found for subsequent
utilisation, which corresponds to around 70 % of the coal-
fired power plant capacities installed in Europe. The aim of
this study was to collect and systematise data that can be
used to assess the conditions for the sustainable use of coal-
fired power plant assets and infrastructure in the phase-out
process. Finally, a strategic and significant number of typical
power plants were selected to analyse the best sustainable
approach to further utilise this infrastructure.
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At the same time, more than 20 sustainable technical solu-
tions for the subsequent utilisation of infrastructure were de-
veloped and systematically described, considering the bound-
ary conditions for the circular economy and sector coupling.
Essentially, these are technically proven processes that can be
implemented quickly, from fuel switching to battery storage,
e-fuel production or tertiary utilisation options such as server
locations, office buildings, etc.

These technologies may be suitable for a specific site or for a
range of sites, depending on various criteria such as legal and
technical issues and market prospects.

Retrofitted end-

of-life coal plant
WP Retrofit to —
bismass/H,/SHE ‘ — ' l
|y tm

Green CO;
source

WPZ: using stranded

assels

In addition to the RECPP project, other projects, also involving
vgbe, are being carried out with the aim of re-utilising existing
power plant sites and their infrastructure. One example is the
GreenDEALCO, project, which is being coordinated by the In-
stitute of Combustion and Power Plant Technology at Stutt-
gart University (Institut fur Feuerungs- und Kraftwerkstechnik
(IFK)).

GreenDEALCO, - Green Deployment of E-fuels And Liquids
based on CO, for closed and end-of-life coal-related assets

E-Fuels - Production of alternative fuels at power plant sites
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The planned rapid coal phase-out is putting pressure on
European coal-fired power plants. This does not only lead to
stranded assets, but also requires alternatives for energy

supply.

As part of the GreenDEALCO, project, dis-used and decom-
missioned coal-fired power plants are to be put to an inno-
vative subsequent use, as already envisaged in the RECPP
project. The assets of the decommissioned plants that are no
longer required are to be used efficiently through synergies
with neighbouring industries or waste incineration plants.
Sustainability assessments and certification systems are to
accelerate the cost-effective use of power-to-fuel technology
on the European market.

The focus is on the following objectives:

J Optimising the design and operation of power-to-fuel
technologies in retrofitted and decommissioned coal-fired
power plants

I 'mproving the economic feasibility of power-to-fuel technol-
ogies by utilising existing infrastructure, assets and process
configuration

I nvestigating retrofit scenarios for selected former coal-fired
power plants using biomass and waste-based fuels to pro-
mote bio-CCU (carbon capture and utilisation) technology

I Experimental combustion tests and theoretical studies on
NH,, Si and H,/SNG as alternative energy sources for pul-
verised combustion plants to bring the technology to TRL 5

J Study on the feasibility of retrofitting dis-used coal-fired
power plants with hydrogen as an energy source of the
future

I Market analysis and promotion of e-fuels in the European
energy and fuel market

I Consideration of the socio-political aspects and public
acceptance of power-to-fuel integration at former coal sites
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Utilisation of hydrogen peroxide in power plants

Further use of environmentally friendly
biocide through vgbe activities

As part of the implementation of the Biocides Regulation,
notifications for active substances have to be submitted
to the European Chemicals Agency (ECHA). The evaluation
of “old” products, i.e. products already on the market at
the time of publication of the regulation, is ongoing. In
November 2022, the ECHA requested that interest in tak-
ing over the notification of hydrogen peroxide (H,0,) for
the product types PT 11 and PT 12 had to be notified with-
in 12 months.

vgbe was informed that the manufacturers of hydrogen perox-
ide, which is used as a biocide for water treatment in the prod-
uct type PT 11 “Preservatives for liquid-cooling and processing
systems” and PT 12 “Slimicides”, reject this notification due to
new, cost-intensive evidence of genotoxicity. However, without
the corresponding notification, H,0, can no longer be used
for water treatment.

In October 2023, the association analysed the current situa-
tion, identified a manufacturer interested in taking over the
product and supported a market analysis. In addition, techni-
cal discussions were held with experts from different areas
(users, manufacturers/distributors and authorities).
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The experts agreed that H,0, was an important (biologically
neutral) soft biocide of product type PT 11 and that alterna-
tives (especially chlorine-based) had a much higher environ-
mental impact. A fundamental problem was identified with
H,0O, as a biocide in all product types, as the genotoxicity
study now required for PT 11 will also be necessary for prod-
uct types 1 to 6 (including food and sanitary products).

According to one manufacturer, the application for notification
was submitted on time. Official information from the manufac
turer or the ECHA is not yet available for procedural reasons.

Thanks to vgbe's activities, discontinued use of hydrogen per-
oxide as a biocide for water treatment in product type PT 11
was avoided. This means that power plant operators do not
have to use any new biocides, which would possibly lead to
violations of limit values, new authorisations, etc.

The effects of the amended notification on sales will be re-
ported once official information is available.



The expansion of renewables and the market ramp-up

of green hydrogen are the core elements of the future
decarbonised energy supply. Fuel-efficient gas turbine
plants (GTP) are partners of renewables to reliably bal-
ance out the volatile feed-in of renewables and ensure
security of supply as well as grid stability. In addition, gas-
fired power plants with their controllable capacities have
to compensate for the planned phase-out of fossil-fuelled
coal-fired power plants.

In view of these developments and the increasing demand for
electricity, e.g. due to electro-mobility, innovative production
processes, electricity-based heating systems, etc., the German
government is aiming to increase the capacity of gas-fired
power plants by 25 GW, which will mainly be split between
hydrogen power plants and hydrogen-capable gas-fired power
plants.! To this end, existing gas-fired power plants and new
plants to be built have to be upgraded for the use of hydro-
gen, and innovative concepts have to be developed to realise
the targeted CO,-neutral power generation and the transfor-
mation to an H,-based energy system.

Activities of the vgbe gas turbine community

The vgbe Technical Committee “Gas Turbines” is part of the
internal vgbe Working Group “Hydrogen@vgbe" (see page 9 of
these vgbe Highlights). vgbe and its member companies have
set themselves the task of promoting the environmentally
friendly use of hydrogen and blends of hydrogen and other
gaseous fuels, such as natural gas, in line with the require-
ments of the energy transition. In addition to manufacturers
and research institutions, operators of gas turbines are also
increasingly focussing on hydrogen and hydrogen co-combus-
tion in gas turbines. The topicality and relevance of these
issues prompted the Technical Committee “Gas Turbines” to
hold an interactive third workshop in November 2023 pre-
pared by the Gas Turbines” Committee and the Dresden
Technical University on the topic of “Considerations on H,
(co)-combustion in gas turbines and realisation of 100 % H,
readiness in new and existing plants”.

T https://www.ewi.uni-koeln.de/cms/wp-content/uploads/2023/07/
EWI_Policy_Brief_Die-Kraftwerksstrategie-2026.pdf
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The following subjects were covered by the extended portfolio

of this third H, workshop

\ Summary of the important fundamentals of H, combustion
and examples of the state of the artin H, combustion in gas
turbines

\ Definition of stages on the way to H, readiness and estima-
tion of the associated costs

\ Simplified consideration of a virtual 64 MW GTP for 100 %
CH, (natural gas) and 100 % H, combustion and conclusions

\ Overview of the technical requirements for H, readiness for
the sub-systems of the gas turbine plant in accordance with
the vgbe Factsheet “H2 readiness for gas turbine plants”

Relevant questions were identified and communicated in
preparation for the workshop. The approximately 30 partici-
pants discussed the questions in a lively manner, further con-
cretised the topics and received relevant input for the imple-
mentation of specific GT projects.

Successful cooperation between BDEW and
vgbe continued

“Process guideline for electricity and heat generation
based on renewable and decarbonised gases for the
transformation of gas-based generation plants”

In its “Position Paper H2-Ready” published in September 2022,
vgbe explained the technical, economic and regulatory chal-
lenges for the use of hydrogen in the energy sector. In this
paper, the association defined the term “H,-ready” and out-
lined the steps towards 100 % utilisation of hydrogen in gas
turbine plants.
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With its supplementary vgbe Factsheet: “H2 readiness for gas
turbine plants”, it was additionally shown which challenges are
involved in the energetic use of hydrogen from the perspective
of gas turbine operators.

Furthermore, in preparation of the effects of the delegated act
on existing power plants and the tendering of H,-ready power
plants within the power plant strategy, it became clear that
there is a need for the definition of precisely this technical,
regulatory and (authorisation) legal framework for the trans-
formation process towards hydrogen-capable power plants.
To this end, the joint vgbe-BDEW process guideline was creat-
ed which, in addition to the technical focus of the “vgbe Posi-
tion Paper H,-Ready”, pursues a cross-sectoral approach that
combines politics, regulation, environmental protection, secu-
rity of supply, economic efficiency and technical feasibility.

With the process guideline, both associations have succeeded
in describing the various challenges in relation to the design

of H, readiness in electricity and heat generation and outlining
the transformation process towards the increasing use of
hydrogen against the background of necessary planning,
approval and construction times.

As aresult, it was confirmed that the political, technical, regu-
latory/emission law and external factor levels have be consid-
ered jointly.



Summarised

H, readiness and the use of other fully or partially green-
house gas-neutral fuels dominated the activities of the vgbe
gas turbine community in the reporting period.

The adjustment of NO, values is also an important issue in
connection with the (co)-combustion of hydrogen and other
green gases. Due to the higher H, combustion temperature,
the European and national NO, limits have to be adjusted
accordingly.

These topics were also focussed at the gas turbine conference
held inJune 2023, where around 160 participants discussed
the latest developments in gas turbine technology and opera-
tion at expert level.
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Still great need for the exchange of experience:

Nationally on decommissioning, internationally on
operations
Now that the last three nuclear power plants in Germany have ceased operation on April 15,

2023 in accordance with the phase-out decision of June 2011, German operators are finally
focusing on the decommissioning and dismantling of their nuclear facilities.

In contrast, efficient nuclear power plants continue to be vgbe energy has responded to these different needs and di-
operated worldwide and new nuclear power plants are being vided the vgbe Technical Competence Centre “Nuclear Power”
planned and built for CO,-free generation. In France alone, into the areas of “Decommissioning” and “Operations” to meet

14 new nuclear plants are to be installed and other European the respective requirements.
countries, such as the UK and the Netherlands, will continue
to rely on nuclear energy in the future.

Technical Competence Centre “Nuclear Power” - Structure of nuclear committees at vgbhe
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Topics relating to decommissioning are dealt with in the tried
and tested manner in the German-language Steering Forum
“Decommissioning”. In order to continue the exchange of ex-
perience on operational topics, a new international committee
structure has been set up, which is open to all vgbe members
and offers a platform for exchanging information on technical
aspects of plant operation.

In addition to an international Steering Forum, initial working
groups have been set up on topics that vgbe members believe
can make a significant contribution to the safe continued
operation of nuclear power plants. Further topics are currently
being discussed to be able to offer foreign vgbe members
existing services in the field of nuclear technology as well as
possible solutions.

The reorganisation of the committees in the field of nuclear
technology also required a new financing model apart from
the changes in the committee structure. Now Technical Pro-
grammes are offered in addition to the services covered by
membership fees. These programmes include vgbe services
that are not covered by the membership fees and are offered

as solidarity programmes that are open to both German and
international members and non-members.

In the reporting period, the following services were offered in
the form of Technical Programmes:

\ Support for the “Central Reporting and Evaluation Centre”
(ZMA) database, including support for the Working Group
“Event Analysis”

\ Technical support for the Working Group “Radiation
Protection”

\ Technical support for the Working Group “Fissile Material
Monitoring”

\ Support for the “External Personnel Database” (FPDB)
\ Support for the “Quality and Product Database” (QPDB)

\ Project management for joint projects in electrical engi-
neering and instrumentation and control technology

\ Supervision of the “Research and Development Database
System” (FESY)

\ Coordination and support of standardisation work in the
DIN specialist area of nuclear technology and radiation pro-
tection

“Decommissioning timeline”
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Decommissioning timeline for nuclear facilities

Following last year’s successful kick-off event, the 2nd event of the vgbe Steering Forum
“Decommissioning” took place for plant managers from October 19 to 20, 2023 at the
Julicher Entsorgungsgesellschaft fur Nuklearanlagen (JEN) with a total of 24 participants.

The aim of this year’s event was once again an intensive exchange of experiences. JEN also presented its
dismantling projects and its plant. This year, the focus was on the workshop to identify common interests
and challenges. To this end, a “decommissioning timeline” with current site issues was developed.

Radioactive residues play an important role in the dismantling
of nuclear power plants. In accordance with legal require-
ments, such residual materials have to be recycled without
causing harm, i.e. returned to the materials cycle or disposed
of in an organised manner. While handling of these materials is
theoretically regulated by a series of principles and require-
ments, in practice the conditions for these radioactive resi-
dues and waste materials are repeatedly more difficult, which
leads to considerable cost increases.

For example, despite existing acceptance obligations for the Another problem is the loss of expertise in the industry. The
disposal of conventional residual materials in landfills, there German phase-out of nuclear energy has made it more difficult
are major acceptance problems and in many federal states, to recruit employees. Whilst experienced personnel with know-
the approval process is repeatedly hampered by delayed or how are gradually retiring, positions often cannot be filled with
halted process steps under the responsibility of the authori- qualified successors. This loss of quality is often associated with
ties and experts. delays in planning and difficulties in execution.
The increasing sensitivity to conventional pollutants such as The plant managers also discussed further topics in depth.
asbestos or PCBs also has an aggravating effect on disman- The need to share experiences is very high and the plants are
tling work. in very different phases of decommissioning and dismantling,
so an exciting workshop for plant managers will be held again
next year.

4 Common challenges were quickly identified.
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New nuclear regulations

With the end of nuclear power plant operation in Germany, the requirements for

nuclear regulations are also changing.

Against this backdrop, the responsible Nuclear Safety Standards Committee (KTA) decided in November
2019 to review all required KTA regulations in 2022 for the need for alteration and, if necessary, to revise
them until all decommissioned nuclear power plants are expected to be fuel-free in 2027.

The responsible State Committee for Nuclear Energy (LAA) has
presented a concept for the transfer of the KTA regulations,
which will still be required after 2027, into a new set of regula-
tions, which essentially regulates the responsibilities and deci-
sion-making procedures. In addition, the involvement of oper-
ators in the development of the regulations, which are to be
developed within individual specialised working groups, is
already planned. The final draft resolution will be prepared

by a federal-state working group. A coordinating body at the
Federal Office for the Safety of Nuclear Waste Management
(BASE) also exists.

German operators have already agreed to participate in the
drafting of new regulations, as experience has shown that the
benefits of a practicable set of regulations outweigh the use
of human resources during the drafting process.
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Afirst step in this direction was the preparation of a concept
paper “Proposals for the development of the new nuclear
rules and regulations for decommissioning”, in which opera-
tors advocate utilising their nuclear expertise in the same way
as for the regulatory work in the preparation of KTA rules to
Create a practical set of rules.

With a kick-off event on the KTA successor regulations on
November 3, 2023, the authorities have shown themselves
to be open to the industry’s proposals and will announce
further details shortly. It is expected that two technical
working groups will be convened soon to begin drafting the
nuclear rule(s) based on the KTA rule(s) in the form of two
pilot projects.

Probably there will be another working group to deal with

overarching issues, such as possible cut-off criteria for the
transition to the conventional regulatory framework. It will
therefore soon become clear to what extent operators will
actually be involved in the process.



More than 20,000 reports in around 40 years -
“Central Reporting and Evaluation Centre” (ZMA)

The ZMA was set up in 1984 at the request of German nuclear
power plant operators as a hub for information flows at vgbe.

Since then, all incidents that are relevant to safety, essential for availability
or of public interest have been reported to the ZMA by vgbe member companies.

The incidents are evaluated, analysed and assessed by the
vgbe Working Group “Incident Analysis” and suggestions for
improvement are developed to ensure and improve plant
safety. In addition, the incident reports are analysed in detail
by Framatome (formerly Areva or Siemens/KWU) as plant
manufacturer within the scope of an evaluation contract.

In addition to the operator reports, the ZMA regularly checks
the information and incident reports provided nationally and
internationally for their relevance to those nuclear power
plants connected to the ZMA. For example, the ZMA is the
central liaison office for German nuclear power plant opera-
tors with the World Association of Nuclear Operators (WANO)
and the German authorities.

ZMA - Central Reporting and Evaluation Centre (ZMA) of NPP

All'incidents and analyses of experience are included in the
ZMA database along with a wide range of additional informa-
tion.

In around 40 years and with over 20,000 reports, the ZMA da-
tabase has contributed to the continuous improvement of
plant safety and availability. With the shutdown of the last Ger-
man nuclear power plants in 2023, the requirements for the
ZMA have also changed. In addition to the cancellation of the
WANO membership of the German nuclear power plant oper-
ators, the evaluation contract with Framatome, which has
been in place for over 30 years, also expired at the end of
2023. From 2024, the ZMA will then be adapted to the require-
ments of decommissioned plants that are being dismantled.

International — Meldewege - National
PR :
+ London & Shanghal ZMA-Datenbank Kernkraftwerke
= Alanta Zentrale Melde- und
* Moscow Auswertestelle beim vgbe '| Framatome
*_Tokyo * Erfassung
"|'=  Auswerung vgbe
4+ = Dokumentation AG “Ereignisanalyse und Erfah-
-' Zuordni -
[wmo Centre Paris ]’ o fean
T = Bereitstellung ~I KSG/ GIS
* Austausch zu GRS-Weiler-
leitungsnachrichten Behdrden (nationale Beriche)
= |AED e + = BASE
= GRS » GRS
BASE: i e Nt e Praaren KSG:  Kraftwerks-Semulal IAEA :  Inlernaticnale Alcmenargie-Cepanisation
GRS: Arkagen- und GIS:  Gesellschal 1ir Semulalorschulung WANO: Work] Assocation of Nuckes Operaion
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The perfect synergy of the association’s activities
and power plant expertise - 1,291 times on duty

Interdisciplinary | customer- and solution-orientated | practical, focussed on
environmental and health protection, occupational and plant safety and economic efficiency
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HF 1 | 1] |
Hlﬁorway
Netherlands
14
Switzerland
—
Italy
Saudi Arabia
ThailandI

South Africa

Indonesia

Materials laboratory
] Damage analyses
I Lifetime monitoring

Chemical examinations

I Make-up water preparation
I Water-steam cycle

I Cooling cycle

Oil laboratory
I Oil management of isolation and lubrication oils

I Inhibition

Supervision of construction and assembly
I Improvement of plant safety and availability
of new plants and during inspections

Engineering consultancy
I Technical consulting with a long tradition
and a large network of experts

Seminars
I Recognising damage mechanisms
use strategies - avoid damage
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vgbe engineering consultancy

Support on repair and root cause analysis of a steam turbine rotor

A 500 MW CCGT plant, which was commissioned in 2021, experienced increasing vibrations on the turbine ND rotor
over the course of the operating period when passing through the critical speed. Around nine months after commercial
commissioning, the turbine could no longer be started up due to excessive vibrations. vgbe was commissioned to assist

with repair and supported the necessary root cause analysis.

Measures at the manufacturing plant

A previous vibration measurement carried out by the manu-
facturer indicated out-of-roundness of the rotor as the cause
of the vibrations. In the first quarter of 2023, the turbine rotor
was dismantled and sent to the manufacturer’s factory for in-
vestigation and repair.

The visual inspection revealed defective labyrinths at stages

1 to 9 of the rotor and the stator blade carrier as well as severe
rubbing marks at the blades’ labyrinths. The integrity of the
rotor material was confirmed by hardness and replica testing.
A crack in the welded joint of the rotor parts was ruled out by
ultrasonic testing.

To rule out cracks in the blade feet or the grooves as cause of
the vibrations, stages 1 to 9 were dismantled and the grooves
were checked for cracks. Roundness testing confirmed rotor
bending. The maximum out-of-roundness of the rotor was ap-
prox. 9 times above the permitted set value.
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Elimination of the out-of-roundness

The out-of-roundness was to be relieved by thermal treatment
in order to reduce possible residual stresses. The subsequent
roundness test did not show noteworthy changes of the
measured values.

The roundness was initially improved by deliberate heating of
the rotor. However, further heating cycles did not result in any
further improvement; the rotor was still not in the tolerable
roundness range.

Mathematical tests confirmed that the rotor could be balanced
despite the existing bend. It was decided to recommission the
bent rotor for the heating period 2023/24 and to install a newly
manufactured rotor in spring 2024.



vgbe expert supports root cause analysis

The fundamental improvement of plant operation is among
vgbe's core topics. “Lessons learned” and the resulting optimi-
sations are an essential part of the synergies between vgbe
Technical Services and the association.

This failure was also subjected to root cause analysis. It was
established that the maximum rotor bend was precisely
around an extraction line. Analysis of the operating data
showed that there were various problems with the drainage of
this pipe.

It had to be assumed that the damage had already occurred
during first start-up of the turbine due to the design of the
drainage system, the length of the pipe up to the non-return
valves and problems upon commissioning of dewatering.

Runout mesurements

Vielfaches des maximalen Sollwerts

1 2 3 4 5 6 7 8 9

Bei Eintreffen in der Werkstatt Messposition

-+ Nach Entspannen

“* Nach 1. Heizzyklus
-+ Nach letztem Heizzyklus

During turbine shutdown, negative pressure was created in
the steam chamber of the turbine, which drew any conden-
sate from the extraction line back into the turbine.

Temperature sensors were positioned in the guide vane carri-
ers and it was confirmed that repeated serious temperature
drops, caused by the wetting of the hot component with cold
condensate, had occurred. These “water hammers” resulted in
increased rotor bending. The extraction line and drainage were
modified before the turbine was recommissioned. Further
measures were taken (e.g. adaptation of the start-up ramp,
additional mobile vibration monitoring) to enable operation

of the bent rotor.

By the time these Highlights were finalised, the rotor was suc
cessfully in operation.

Runout measurements of the dis-
mantled rotor at the manufactur-
er's site revealed out-of-round-
nesss, which was approx. 9 times
above the permitted set value.
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vgbe pulse - Digital energy know-how
from experts for experts

“pulse” - 5 letters stand for an extensive document database that pools vgbe's
knowledge for the industry and makes it digitally available.

“vgbe pulse” - behind this inconspicuous abbreviation lies a document database that currently
contains around 750 publications with the complete set of vgbe energy rules and regulations and

the “vgbe energy journal”.

Document databases provide a central platform for organis-
ing, storing and searching for important documents. By cate-
gorising and indexing documents, they enable fast and effi-
cient access to all relevant information. This optimises access
to a wide range of publications, data and even technical draw-
ings, which increases productivity and efficiency and reduces
or avoids errors.

» pulse.vgbe.energy
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Since 2017, the vgbe pulse - publication library service
document database has offered ordinary members, plant
operators or plant owners, online access to vgbe rules. Around
450 publications, i.e. standards, guidelines, information sheets
and technical-scientific reports, can be accessed and provide
46,000 pages of expert knowledge.

The addition of the “vgbe energy journal” in 2023 supplies
further expertise and up-to-date information. At present, all
issues of the renowned trade journal are included going back
to the year 2000. In the long term, further expansion of this
database section is planned to include digitised issues from
1950 onwards.



vgbe pulse offers all the usual tools of a modern online
document database, including:

J Search function for all documents including their content
I Online view of the documents in the browser

I "Memory function” of documents and pages for later
retrieval

J 'Bookmark” function and sharing as link
J Download documents as PDF files

» pulse.vgbe.energy/public/

In 2023, vgbe pulse was expanded to include a public down-
load area. Here, vgbe offers freely available publications, such
as the free vgbe Standards of the “002" series, which also in-
cludes important explanations, definitions and notes on terms,
key figures and data in the energy industry and technology for
daily practice with reference to the “KISSY” power plant availa-
bility database. It also contains information, positions, data
and statistics from the association's work.

vgbe pulse - the online data base of vgbe
Screenshot

A DNV and vgbe project:
Reliability Indicators with KISSY
new data 2009 to 2020

Reliability Indicators with KISSY
new data 2009 to 2020

1,167 pages for plant optimisation

vgbe pulse also contains the technical publication

“Reliability indicators with KISSY new data 2009 to 2020" by
Henk Cornelis Wels, published in 2023. With 1,167 pages, this
is certainly one of the association'’s largest publications ever.
Using availability data, reliability indicators and unavailability
events, the work provides information and results to optimise
plant reliability and availability, the planning of capacity expan-
sions, optimal redundancies, maintenance, spare parts man-
agement, etc.

A DNV and vgbe project:

Reliability Indicators with KISSY new data 2009 to 2020
Hendrik Cornelis Wels' (lead author), 1,167 pages, approx.
1,000 figures, 750 tables, English, e-book (PDF),

Arnhem, The Netherlands/Essen, Germany, vgbe energy
service GmbH, Essen, 2023, ISBN: 978-3-96284-331-1
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Figures

vgbe 2023 in figures: In addition to the highlights presented,
a multitude of activities, offers and campaigns were arranged
in 2023 for our member companies and for the industry.

418 members in 33 countries

311 members from Germany 246 ordinary members (operators)
107 members from another 32 countries 144 sponsoring members
28 offiliated members
State: December 31, 2023 (universities, authorities, associations)

Installed capacity

296 Gigawatt electrical
50 Gigawatt thermal

140 committees

300 meetings
more than 2,500 experts
online and in presence
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T s 308 55Gf_nfrs?fournal The association’s trade journal is
' one of the leading international
trade journals providing information
on the generation and storage of
electricity, heat, hydrogen and
energy carriers based on it, as well

as sector coupling.

36 publications

20 vgbe/VGB-Standards 11 issues of the trade journal
5 Reports vgbe energy journal

21 vgbe events

1,722 participants from 32 countries
2 events online

8 technical exhibitions

108 exhibitors

1,291 orders, analyses and reviews

1,080 oil analyses' 21 engineering consultancy

157 in materials laboratory and 11 inhibitions of turbine oils, i.e. prepara-
water chemical examinations tion of oils through additives which

22 inthe field of supervision of avoided oil changes and saved 230,000
construction and assembly litres of turbine oil.

T lubrication oil: 625 - engine oil: 50 - fuels/fuel oil: 70 - insulation oil: 335
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Boards

vgbe Board

Executive Board \ DrGeorg \ Hubertus Altmann, \ Dr Philipp Nellessen,
Stamatelopoulos, Board Member Board Member
Chief Operating Officer Technik-Projekte, Ressort Produktion,
Sustainable Genera- Lausitz Energie Lausitz Energie
tion Infrastructure®, Kraftwerke AG, Kraftwerke AG, Lausitz
EnBW Energie Baden- Lausitz Energie Energie Bergbau AG
Wuarttemberg AG Bergbau AG
vgbe Chairman 15t Vice-chairman 15t Vice-chairman
*since March 9, 2024 vgbe Board vgbe Board

CEO & COO EnBW AG (until June 30, 2023) (since Sept. 20, 2023)

drnl oA

\ DrKarl Heinz Gruber, \ Michael Jakob Frank, \ Pedro Lopez \ Roger Miesen, \ Nikolaus Valerius,
Managing Director and Managing Director Estebaranz, Chief Executive Chief Operating
Board Member, (CEO), Uniper Chief Operating Officer, Officer,

VERBUND hydropower Technologies GmbH Officer (EVP), RWE Generation SE RWE Generation SE

companies (until Sept. 20, 2023) Uniper Kraftwerke (until Sept. 20, 2023) (since Sept. 20, 2023)
GmbH

219 Vice-chairman (since Sept. 20, 2023)

vgbe Board
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Board Members

J Tilman Bechthold,
RWE Power AG, Leiter Forschung und Entwicklung (POR)

J Dr Stefan Bockamp,
Uniper Kraftwerke GmbH,
Technische Grundsatzfragen, Neue Technologien

I Stefan Bogenberger,
Stadtwerke Minchen GmbH, Head of Renewable Energy

J Wim Broos,
ENGIE, Managing Director Cluster South -
Generation Europe BU

I Jeff Buter,
Vattenfall NL, Director Asset Management Vattenfall Heat

J Prof Nikolaus Elze,
EnBW Energie Baden-Wirttemberg AG, Head of Technology
- Business Unit Generation Portfolio Development

I Hans Gennen,
Currenta GmbH & OHG, Managing Director (COO)

I Borja Rosell Herrera,
Centrales Nucleares Almaraz Trillo

I Jan Kalina,
CEZ, a.s., Director of Renewable
and Conventional Power Division

I Jorg Michels,
EnBW Kernkraft GmbH, Chairman of the Management Board

J Dr Frank Neumann,
RWE Power AG, Leiter Werkstoffe und Analytik

I Bastian Olzem,
BDEW - Bundesverband der Energie- und Wasser-
wirtschaft e.V., Geschéftsbereichsleiter Erzeugung

I DrHansjorg Roll,
MVV Energie AG, Vorstand Technik

I Kristian Ruby,
EURELECTRIC, Secretary General

I DrRalf Schiele,
STEAG GmbH, Chief Operating Officer
Market and Technology

J Marcus Schonwélder,
Vattenfall Warme Berlin AG,
Bereichsleiter Instandhaltung Warme Berlin

I 1sabelle Senghor-Lefrancois,
EDF, Director Strategy and Development

I Harijs Teteris,
AS Latvenergo, Chief Operating Officer

I Gerard Uytdewilligen,
Grosskraftwerk Mannheim AG, Technical Director
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Boards

Steering Forums Scientific Advi
. ) ) G | A bl cientric VvISory
The Steering Forums (SF) are the highest authority eneraiAssembly Board Board
Steering Forums/Technical Competence Centres

of the five Technical Competence Centres. They ad-
vise the vgbe Board on all issues relating to elec
tricity and heat generation as well as energy stor-
age and sector coupling and provide strategic ori-
entation and additional suggestions for vgbe's
range of activities.

Wind Power

B
PtX

Future Energy
System

Nuclear Power

Hydropower
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PtX

Future Energy
System

Prof Nikolaus Elze
EnBW AG,
Stuttgart, Germany

15t Deputy:

Dr Olegs Linkevi¢s
Latvenergo AS,
Riga, Latvia

2"d Deputy:

Dr Jens Reich

Igony Solutions GmbH,
Essen, Germany

Hydropower

Dr Karl Heinz Gruber
Verbund

Hydro Power GmbH,
Wien, Austria

HE
Wind Power
Stefan Bogenberger

Stadtwerke Mlnchen,
Munchen, Germany

fa

Nuclear Power

DECOMMISSIONING:
Jorg Michels

EnBW Kernkraft GmbH,
Philippsburg, Germany

Deputy:

Michael Bongartz
PreussenElektra GmbH,
Hannover, Germany

OPERATIONS:
Borja Rosell Herrera
Centrales Nucleares
Almaraz Trillo,
Madrid, Spain

Deputy:

Wouter van Caspel
EPZ N.V.,
Vlissingen,

The Netherlands
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Thermal
Power

Dr Frank Neumann
RWE Power AG,
Essen, Germany

Deputy:

Mikko Paivarinta
Fortum Power &
Heat Oy,

Espoo, Finland
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vgbe Scientific Advisory Board

\ Dipl-Ing Tilman Bechthold,

Leiter Forschung und Entwicklung, RWE Power AG, Essen

Chairman

\ Prof Dr Klaus Gorner,
Universitdt Duisburg-Essen
Vice-chairman

\ Profor Hans-J6rg Bauer,
Universitdt Karlsruhe

|} Prof Dr Michael Beckmann,
Technische Universitat Dresden

\ Prof Dr Frank Behrendt,
Technische Universitat Berlin

\ Prof Dr Marc Oliver Bettzlge,
Universitat zu Koln

\ Prof brBernd Epple,
Technische Universitat Darmstadt

|} Prof Dr Oriol Gomis Bellmunt,

Universitat Politecnica de Catalunya (UPC), Barcelona, Spain

\ Prof Dr Markus Haider,
Technische Universitat Wien, Austria

‘ Prof Dr John Hald,

DTU Technical University of Denmark, Lyngby, Denmark

‘ Prof Dr Rene Hofmann,
Technische Universitat Wien, Austria

\ Prof Dr Frantisek Hrdlicka,
Czech Technical University in Prague, Czech Republic

\ Prof Dr Antonio Hurtado,
Technische Universitat Dresden

\ Prof Dr Filip Johnsson,
Chalmers University of Technology, Goteborg, Sweden
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|} Prof Dr Emmanouil Kakaras,

National Technical University of Athens, Greece

\ Prof Dr Alfons Kather,

Technische Universitat Hamburg-Harburg

\ Prof Dr Juha Lehtonen,

VTT Technical Research Centre of Finland Ltd, Espoo, Finland

‘ Prof Dr Hendrik Lens,

Universitat Stuttgart

\ Prof Dr Johanna Myrzik,

Universitat Bremen

\ Prof Dr Christian Rehtanz,

Technische Universitat Dortmund

\ Prof Dr Andreas Reuter,

Fraunhofer-Institut fir Windenergiesysteme IWES,
Bremerhaven

‘ Prof Dr Eleonora Riva Sanseverino,

Universita degli Studi di Palermo, Italy

\ Prof Dr Dirk Uwe Sauer,

RWTH Aachen

\ Prof Dr Glnter Scheffknecht,

Universitat Stuttgart

‘ Prof Dr Ralf Schelenz,

RWTH Aachen

‘ Prof Dr Mihael Sekavcnik,

University of Ljubljana, Slovenia

‘ Prof Dr Adam Smolinski,

Central Mining Institute (GIG), Katowice, Poland

\ profor Filippo Spertino,

Politecnico di Torino, Italy

\ Prof Dr Hartmut Spliethoff,

Technische Universitat Mlnchen

‘ Prof Dr Detlef Stolten,

Forschungszentrum Julich GmbH

|} Prof Dr Harald Weber,

Universitat Rostock



Members

New members 2023

Ordinary members
(energy plant operators or owners)

1 Alperia Greenpower,
Bozen, ltaly

I Energie France SAS,
Chalampé, France

I ss Blockheizkraftwerks-Trager- und
Betreibergesellschaft mbH Berlin,
Berlin, Germany

I con Energy Projects GmbH,
Munchen, Germany

I eneco Warmteproductie Utrecht B.V.,,
Utrecht, The Netherlands

1 Hamburger Stadtentwasserung AGR,
Hamburg, Germany

I Kerntechnische Entsorgung Karlsruhe
(KTE), Karlsruhe, Germany

vgbe energy welcomes its
new members who joined our
association in 2023.

I varvel Fusion GmbH,
MUnchen, Germany

1 Smurfit Kappa Hoya,
Hoya, Germany

I statkraft Markets GmbH
Kraftwerk Emden, Emden, Germany

1 SWN Stadtwerke Neuminster GmbH,
Neumdunster, Germany

' Verbund Green Power GmbH,
Wien, Austria

Sponsoring members
(universities, authorities, associations)

I Diefrenbacher Energy GmbH,
Bludenz, Austria

I cerma Technologist GmbH,
Sonnenbuhl, Germany

1 Metroscope SAS,
Paris, France

I <L Engineering GmbH,
Magdeburg, Germany
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Members

vgbe members

Ordinary members

\ 1 Heiz Energie GmbH,
Eberswalde, Germany

\ 3™ Deutschland GmbH,
Wuppertal, Germany

\ Abfallwirtschaftsbetrieb des Land-
kreises Neu-Ulm,
Weilenhorn, Germany

‘ Abfallwirtschaftsbetrieb Stadt Nurn-
berg, NUrnberg, Germany

\ A Liquide Industrie B.V,,
Rotterdam - Botlek, The Netherlands

\ Allessa GmbH,
Frankfurt am Main, Germany

\ Alperia Greenpower,
Bozen, Italy

| AV Abfallentsorgungsgesellschaft
des Mdrkischen Kreises mbH,
Iserlohn, Germany

\ AS Latvenergo,
Riga, Latvia

\ Aurubis AG,
Hamburg, Germany

\ AvA velsen GmbH,
Saarbrucken, Germany

\ AvkG Abfallverbrennungs- und Bi-
okompost-Gesellschaft mbH, Torn-
esch-Ahrenlohe, Germany
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\ Avea Entsorgungsbetriebe GmbH &
Co. KG, Engelskirchen, Germany

\ avG Abfallentsorungs- und
Verwertungsgesellschaft Koln mbH,
Koln, Germany

\ AVR-Afvalverwerking B.V.,
Duiven, The Netherlands

| WAe Abfallwirtschaftsgesellschaft mbH
Wuppertal, Wuppertal, Germany

\ Axpo Power AG,
Baden, Switzerland

\ Basell Polyolefine GmbH,
Wesseling, Germany

\ BasrsE,
Ludwigshafen/Rhein, Germany

\ Bayer AG,
Leverkusen, Germany

\ Bayer AG,
Bergkamen, Germany

\ Bayer AG,
Berlin, Germany

\ Berliner Stadtreinigungsbetriebe,
Berlin, Germany

\ Bernegger GmbH,
Molln, Austria

\ biotherm Hagenow GmbH,
Hagenow, Germany

| WEI Energie AG,
Bern, Switzerland

\ BMC Moerdijk B.v.,
Moerdijk, The Netherlands

\ Boehringer Ingelheim Pharma KG,
Ingelheim am Rhein, Germany

\sr Europa SE,
Lingen/Ems, Germany

\ Braunschweiger Versorgungs-
Aktiengesellschaft & Co. KG,
Braunschweig, Germany

\ Bremerhavener Entsorgungs-
gesellschaft mbH,
Bremerhaven, Germany

\sms Blockheizkraftwerks-Trager- und
Betreibergesellschaft mbH Berlin,
Berlin, Germany

| B Energie France SAS,
Chalampé, France

\ Cargill Deutschland GmbH,
Krefeld, Germany

‘ Centrales Nucleares Almaraz Trillo,
Madrid, Spain

\ cerdia Produktions GmbH,
Freiburg, Germany

\ Cezass,
Prague, Czech Republic

\ cen Europe Energy,
Paris, France

\ Colakoglu Metaluriji,
Kocaeli, Turkiye

\ Covestro Deutschiand AG,
Brunsbuttel, Germany

\ CURRENTA GmbH & Co. OHG,
Leverkusen, Germany

\ Daimler AG,
Sindelfingen, Germany

\ Deutsche Windtechnik X-Service GmbH,
Osnabrick, Germany

\ DNV GL Netherlands BV,
Arnheim, The Netherlands

\ Donausage Rumplmayr GmbH,
Enns, Austria

‘ DREWAG - Stadtwerke Dresden GmbH,
Dresden, Germany



I Dsv Nutritional Products GmbH,
Grenzach-Wyhlen, Germany

I =on Energy Solutions GmbH,
Dortmund, Germany

I ecobat Resources Stolberg GmbH,
Stolberg, Germany

' EdeAv.o.f,
Geleen, The Netherlands

I e0F Renewables Ltd.,
Edinburgh, Great Britain

I =0p Gestao da Producao de Energia
S.A,
Lissabon, Portugal

I eew Energy from Waste GmbH,
Helmstedt, Germany

I ecx Entsorgungsgesellschaft Krefeld
GmbH & Co KG, Krefeld, Germany

I cins energie in sachsen GmbH & Co. KG,
Chemnitz, Germany

' Electrabel Nederland n.v,,
Zwolle, The Netherlands

' Electricité de France SA,
Saint Denis, France

' Elektrarna Chvaletice a.s.,
Chvaletice, Czech Republic

I crew Energie Baden-Wirttemberg AG
Stuttgart, Germany

I cnBw kernkraft GmbH,
Obrigheim a.N., Germany

I cnel Green Power S.p.A,
Rom, Italy

1 enercity AG,
Hannover, Germany

I eneco Warmteproductie Utrecht B.V.,,
Utrecht, The Netherlands

) Energie AG Oberdosterreich Erzeugung
GmbH, Linz, Austria

1 Energie und Wasser Potsdam GmbH,
Potsdam, Germany

1 Energiedienst AG,
Rheinfelden, Germany

1 Energieversorgung Oberhausen AG,
Oberhausen, Germany

1 Energieversorgung Offenbach AG,
Offenbach am Main, Germany

I enertec Hameln GmbH,
Hameln, Germany

I £NGIE Deutschland GmbH,
Berlin, Germany

I enTeGanG,
Darmstadt, Germany

I envia THERM GmbH,
Bitterfeld-Wolfen, Germany

I erz,
Vlissingen, The Netherlands

I con Energy Projects GmbH,
Munchen, Germany

I crz Entsorgung + Recycling Zurich,
Zurich, Switzerland

I ess Electricity Supply Board,
Dublin, Ireland

I eskow,
Johannesburg, South Africa

’ Essent,
Eindhoven, The Netherlands

1 Essity Operations Mainz-Kostheim
GmbH, Mainz, Germany

1 Essity Operations Mannheim GmbH,
Mannheim, Germany

I cun A,
Maria Enzersdorf am Gebirge, Austria

1 Evonik Industries AG,
Marl, Germany

I £\WE ERNEUERBARE ENERGIEN GmbH,
Oldenburg, Germany

I = Entsorgungswerk fur Nuklear-
anlagen GmbH, Lubmin, Germany

1 Fiernvarme Fyn A/S,
Odense, Denmark

I Fortum Power and Heat Oy,
Fortum, Finland

I Fraunnofer Institut Umwelt-,
Sicherheits-, Energietechnik UMSICHT,
Oberhausen, Germany

1 Freudenberg & Co. KG,
Weinheim, Germany

I GoFsuez- ELECTRABEL,
Brussel, Belgium

I Geor Lang GmbH Papierfabrik,
Ettringen, Germany

’ Gemeinschaftskraftwerk Weser GmbH
& Co. oHG, Emmerthal, Germany

1 Gemeinschafts-Mull-Verbrennungsan-
lage Niederrhein GmbH, Oberhausen,
Germany

1 geoX GmbH,
Landau in der Pfalz, Germany

T GeTeC BBE GmbH,
Magdeburg, Germany

I Gt - Gemeinsames Kommunalunt-
ernehmen fUr Abfallwirtschaft, Olching,
Germany

I Gks Gemeinschaftskraftwerk Schwein-
furt GmbH, Schweinfurt, Germany

Members | vgbe Highlights 2023 | 59 '



vche

Members

\ Grace GmbH,
Worms, Germany

‘ Grosskraftwerk Mannheim AG,
Mannheim, Germany

\ Gunvor Raffinerie Ingolstadt GmbH,
Ingolstadt, Germany

\ Hamburger Energiewerke GmbH,
Hamburg, Germany

\ Hamburger Stadtentwdsserung AoR,
Hamburg, Germany

\ Heizkraftwerk Pfaffenwald der Univer-
sitat Stuttgart, Stuttgart, Germany

\ Helen Ltd.,
Helsinki, Finland

‘ Helmholtz-Zentrum Berlin flr
Materialien und Energie GmbH,
Berlin, Germany

\ Highview Enterprises Limited,
London, Great Britain

X HiM GmbH,
Biebesheim, Germany

A Hkw Heizkraftwerksgesellschaft
Cottbus mbH, Cottbus, Germany

\ Hororas,
Kopenhagen, Denmark

\ lgnis Energia S. L.,
Madrid, Spain

\ ilwerke vkw Aktiengesellschaft,
Bregenz, Austria
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| WiN=eS Manufacturing Deutschland
GmbH, Kéln, Germany

‘ InfraServ GmbH & Co Hochst KG,
Frankfurt, Germany

\ Infraserv GmbH & Co. Gendorf KG,
Burgkirchen, Germany

‘ InfraServ GmbH & Co. Wiesbaden KG,
Wiesbaden, Germany

\ iskenderun Enerji Uretim Ve Tic. AS.,
GOP/Ankara, Turkiye

\ Javno podjetje Energetika Ljubljana
d.o.o., Ljubljana, Slovenia

\ JELD-WEN Deutschland GmbH & Co.
KG, Mittweida, Germany

\ Julicher Entsorgungsgesellschaft
fur Nuklearanlagen mbH,
Jalich, Germany

\ Jungbunzlauer Ladenburg GmbH,
Ladenburg, Germany

| S Aktiengesellschaft,
Kassel, Germany

\ KAMMERER Energie GmbH,
Osnabrick, Germany

\ Karlsruher Institut fUr Technologie,
Karlsruhe, Germany

‘ KELAG-Karntner Elektrizitats-AG,
Klagenfurt, Austria

\ kemijoki oy,
Rovaniemi, Finland

‘ Kernkraftwerk Gosgen-Daniken AG,
Déaniken, Switzerland

\ Kerntechnische Entsorgung Karlsruhe
(KTE), Karlsruhe, Germany

\ KNG Kraftwerks- und Netzgesellschaft
mbH, Rostock, Germany,

\ Koehler Oberkirch GmbH,
Oberkirch, Germany

\ rafewerk Obernburg GmbH,
Obernburg, Germany

\ Kraftwerke Mainz-Wiesbaden AG,
Mainz, Germany

\ Kreis weseler Abfallgesellschaft mbH &
Co. KG, Kamp-Lintfort, Germany

\ Laborelec SA.,
Linkebeek, Belgium

\ Lausitz Energie Kraftwerke AG,
Cottbus, Germany

\ Lechwerke AG,
Augsburg, Germany

\ Lenzing AG,
Lenzing, Austria

\ Linzac,
Linz, Austria

\ Mainova AG,
Frankfurt am Main, Germany

\ Mark-E Aktiengesellschaft,
Hagen, Germany

\ Martinswerk GmbH,
Bergheim, Germany

\ Marvel Fusion GmbH,
Mdnchen, Germany

\ MHB Hamm Betriebsfuhrungs-
gesellschaft mbH, Hamm, Germany

‘ MHKW Mllheizkraftwerk Frankfurt
am Main GmbH, Frankfurt a. M,
Germany

\ MIBRAG mbH,
Zeitz, Germany

\ MIRO Mineraloelraffinerie
Oberrhein GmbH & Co. KG, Karlsruhe,
Germany



I Vv Fronnleiten GmbH,
Frohnleiten, Germany

I vondiNeusiedler GmbH,
Ulmerfeld-Hausmening, Austria

I oritz). Weig GmbH & Co. KG,
Mayen, Germany

' Mullheizkraftwerk Kassel GmbH,
Kassel, Germany

1 Mullverbrennungsanlage Bielefeld-
Herford GmbH, Bielefeld, Germany

| BV Energie AG,
Mannheim, Germany

1 NUON Energy Power, Heat & Services,

Amsterdam, The Netherlands

I Nuon Power Buggenum,
Buggenum, The Netherlands

I omco - Attarat Operation & Mainte-
nance Company, Amman, Jordan

I owv Refining & Marketing GmbH,
Wien, Austria

1 Onyx Kraftwerk Wilhelmshaven
GmbH & Co. KGaA,
Wilhelmshaven, Germany

1 Onyx Kraftwerk Zolling GmbH & Co.
KGaA, Zolling, Germany

' 0Q Chemicals GmbH,
Oberhausen, Germany

' @rsted A/S,
Fredericia, Denmark

I raim Power GmbH & Co. KG,
Worth, Germany

1 Papierfabrik Julius Schulte & Séhne
GmbH & Co. KG, Dusseldorf,
Germany

1 Perstorp Chemicals GmbH,
Arnsberg, Germany

1 Pfleiderer Baruth GmbH,
Baruth/Mark, Germany

I preusseniektra GmbH,
Hannover, Germany

1 Public Power Corporation S. A,
Athen, Greece

I rzem,
Middelburg, The Netherlands

I rOM. Arnsberg GmbH,
Arnsberg, Germany

1 Raedthuys Groep B. V. AG,
Enschede, The Netherlands

I REMONDIS Production GmbH,
Lunen, Germany

1 RheinEnergie AG,
Koln, Germany

I ROMONTA GmbH,
Seegebiet Mansfelder Land, Germany

I rwe AG,
Essen, Germany

I rwTH Aachen,
Aachen, Germany

1 Salzburg AG,
Salzburg, Austria

1 Salzgitter Flachstahl GmbH,
Salzgitter, Germany

) Sappi Austria Produktions-GmbH Co.
KG,
Gratkorn, Austria

’ Schluchseewerk AG,
Laufenburg (Baden), Germany

I sE0 societé de rour Centrale de
Vianden, Stolzemburg, Luxembourg

I smurfit Kappa Herzberg Solid Board
GmbH, Herzberg am Harz, Germany

I
I
I

Smurfit Kappa Hoya,
Hoya, Germany

Smurfit Kappa Nettingsdorf AG & Co
KG, Haid bei Ansfelden, Austria

Smurfit Kappa Zulpich Papier GmbH,
Zulpich, Germany

Solvay Chemicals GmbH,
Rheinberg, Germany

SRS EcoTherm GmbH,
Salzbergen, Germany

Stadtische Werke Energie + Warme
GmbH, Kassel, Germany

Stadtreinigung Hamburg,
Hamburg, Germany

Stadtwerke Augsburg Energie GmbH,
Augsburg, Germany

Stadtwerke Bielefeld GmbH,
Bielefeld, Germany

Stadtwerke Bochum Holding GmbH,
Bochum, Germany

Stadtwerke Duisburg AG,
Duisburg, Germany

Stadtwerke DUsseldorf AG,
DUsseldorf, Germany

Stadtwerke Flensburg GmbH,
Flensburg, Germany

Stadtwerke Leipzig GmbH,
Leipzig, Germany

Stadtwerke Munster GmbH,
Munster, Germany

Stadtwerke Rosenheim GmbH & Co. KG,
Rosenheim, Germany

Stadtwerke Rostock AG,
Rostock, Germany
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\ stadtwerke Wirzburg,
Warzburg, Germany

\ Statkraft Markets GmbH
Kraftwerk Emden, Emden, Germany

\ STEAG GmbH,
Essen, Germany

\ Sstora Enso Maxau GmbH,
Karlsruhe-Maxau, Germany

\ sudzucker AG,
Zeitz, Germany

\ sws Energie- und Wasserversorgung
Bonn/Rhein-Sieg GmbH, Bonn,
Germany

| YT Entsorgung GmbH & Co. KG,
Bremen, Germany

| Y Erzeugung AG & Co. KG,
Bremen, Germany

\ sws Verwertung MVA Bonn GmbH,
Bonn, Germany

X swM services GmbH,
Munchen, Germany

‘ SWN Stadtwerke Neumunster GmbH,
Neumunster, Germany

|} SWP Stadtwerke Pforzheim GmbH &
Co. KG, Pforzheim, Germany

\ TEAtherm GmbH,
Dinkelsbuhl, Germany

\ Technische Betriebe Solingen,
Solingen, Germany
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\ Technische Hochschule Lund,
Lund, Sweden

‘ Technische Universitat Munchen,
Garching, Germany

\ Technische Werke Ludwigshafen am
Rhein AG, Ludwigshafen, Germany

\ Teollisuuden voima Qyj,
Eurajoki, Finland

\ ThyssenKrupp Steel AG,
Duisburg, Germany

‘ TIWAG-Tiroler Wasserkraft AG,
Innsbruck, Austria

\ Total Energies Electricité et Gaz France,
Paris, France

‘ Trianel Gaskraftwerk Hamm GmbH &
Co. KG, Hamm, Germany

‘ Trianel Kohlekraftwerk Linen GmbH &
Co. KG, Lunen, Germany

‘ Twence BV,
Hengelo, The Netherlands

\ Uniper Benelux N. V.,
Rotterdam, The Netherlands

\ Uniper Kraftwerke GmbH,
Dusseldorf, Germany

\ Universitat Gottingen,
Gottingen, Germany

\ vantaan Energia Oy,
Vantaa, Finland

\ vattenfall Europe New Energy Eco-
power GmbH, Rostock, Germany

\ Vattenfall Europe Nuclear Energy
GmbH, Hamburg, Germany

\ Vattenfall Heizkraftwerk Moorburg
GmbH, Hamburg, Germany

\ Vattenfall Vindkraft AB,
Stockholm, Sweden

‘ Vattenfall Warme Berlin AG,
Berlin, Germany

\ Vattenfall wasserkraft GmbH,
Hohenwarte, Germany

\ venator Germany GmbH,
Duisburg, Germany

‘ Verbund Green Power GmbH,
Wien, Austria

\ VERBUND Hydro Power GmbH,
Wien, Austria

\ VERBUND Thermal Power GmbH &
Co. KG, Fernitz-Mellach, Austria

\ voestalpine Stahl GmbH,
Linz, Austria

X vw kraftwerk GmbH,
Wolfsburg, Germany

\ wacker Chemie AG,
Burghausen, Germany

\ wep Wdrme-, Energie- und
Prozesstechnik GmbH,
Huckelhoven, Germany

‘ WIEN ENERGIE GmbH,
Wien, Austria

‘ Windtest Grevenbroich GmbH,
Grevenbroich, Germany

\ WSW Energie & Wasser AG,
Wuppertal, Germany

\ V7L Power Services Sdn Bhd,
Kuala Lumpur, Malaysia

\ Zelistoff Psls AG,
Pols, Austria

\ Zelistoff stendal GmbH,
Arneburg, Germany



I zweckverband Abfallverwertung
Studostbayern, Burgkirchen, Germany

' Zweckverband fur Abfallwirtschaft
Sudwestthuringen, Zella-Mehlis,
Germany

I zweckverband Mullverwertung
Schwandorf, Schwandorf, Germany

I zweckverband Mullverwertungsanlage
Ingolstadt, Ingolstadt, Germany

1 Zweckverband Restmullheizkraftwerk
Boblingen, Boblingen, Germany

Keep your finger on the pulse

be informed - Digital energy know-how Up-to-date, simple and digital - our
from experts for experts

publication library service offers the
important vgbe documents

I vgbe's rules and regulations (corresponding to
ordinary membership), standards, instruction
sheets etc. as well as the "vgbe energy journal”
are available

I Convenient online view, download option
and other interactive functions

I Accessible to all employees of ordinary
members (separate agreements possible)

I Individual access according to the
Technical Competence Centres (TCC)

I Free public download area

be connected P pulse.vgbe.energy
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Sponsoring members

\ ABBAG - Division Energietechnik -
Mannheim, Germany

\ Aero Solutions SAS,
Oberhausen, Germany

\ AFRY Deutschland GmbH,
Hamburg, Germany

\ Allianz Risk Consulting GmbH,
Munchen, Germany

\ ANDRITZ AG,
Raaba/Graz, Austria

\ Andritz Hydro GmbH,
Ravensburg, Germany

\ ARCA - Regler GmbH,
Tonisvorst, Germany

\ Axa Corporate Solutions,
Koln, Germany

\ B & B-AGEMA GmbH,
Aachen, Germany

\ Bertsch Energy GmbH & Co. KG,
Bludenz, Austria

‘ Bockhold, DrJorg,
Marl, Germany

\ Bopp & Reuther Valves GmbH,
Mannheim, Germany

\ BORSIG GmbH,
Berlin, Germany

\ C.C. Jensen A/S,
Svendborg, Denmark
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i

\ Caligua AG,
Basel, Switzerland

\ camfil Power Systems AB,
Bremen, Germany

\ chubo European Group SE,
DUsseldorf, Germany

‘ Conco Industrie Service GmbH,
Magdeburg, Germany

‘ Deloro Wear Solutions GmbH,
Koblenz, Germany

\ Dieffenbacher Energy GmbH,
Bludenz, Austria

\ DMT GmbH & Co. kG,
Dortmund, Germany

‘ Dornier Power and Heat GmbH,
Vetschau, Germany

\ eBINGER Katalysatorservice GmbH &
Co. KG, Wildeshausen, Germany

\ ccol Sp.z.0.0,,
Rybnik, Poland

\ Ed. zablin AG,
Duisburg, Germany

‘ Eisenkrein-Kreksch, Ms Helena,
Beckum, Germany

\ enco Energie- und Verfahrens-Consult
GmbH, Braunschweig, Germany

\ eologix sensor technology gmbh,
Graz, Austria

\ EPLAN GmbH & Co. KG,
Monheim, Germany

\ EsiEurosio 8.V,
Purmerend, The Netherlands

\ EthosEnergy GmbH,
Mulheim, Germany

\
\

\

Eugen Arnold GmbH,
Filderstadt, Germany

Eutech Scientific Engineering GmbH,
Aachen, Germany

F & S Prozessautomation GmbH,
Dohna, Germany

Fichtner GmbH & Co. KG,
Stuttgart, Germany

Flowserve Service Center Ost,
Launa OT Gohren, Germany

Framatome GmbH,
Erlangen, Germany

FRANKE-Filter GmbH,
Bad Salzdetfurth, Germany

FWC Consulting Falko Weber,
Gutenstetten, Germany

GABO IDM mbH,
Erlangen, Germany

GE Power GmbH,
Mannheim, Germany

Georg Hagelschuer GmbH & Co. KG,
Dulmen, Germany

Germa Technologist GmbH,
Sonnenbuhl, Germany

GESTRAAG,
Bremen, Germany

GNS Gesellschaft fur
Nuklear-Service mbH, Essen, Germany

GR-Consulte. U,
Linz, Austria

GWT Gesellschaft fur Wasser- und
Warmetechnik GmbH, Leobersdorf,
Austria

HDI Risk Consulting GmbH,
Hannover, Germany



1 HDI-Gerling Industrie Versicherung AG,

Hannover, Germany

1 Heitkamp Ingenieur- und Kraftwerks-
bau GmbH, Essen, Germany

' HKS Hinxer Kraftwerkservice GmbH,
Hunxe, Germany

1 Hochtief Engineering GmbH,
Essen, Germany

1 HollyFrontier LSP Europe B.V.,
Amsterdam, The Netherlands

' HYDAC TECHNOLOGY GMBH,
Sulzbach/Saar, Germany

I HYDRO-ENGINEERING GmbH,
Mulheim/Ruhr, Germany

I i4see TECH GmbH,
Graz, Austria

I (M Fordertechnik GmbH,
Kastl, Germany

I Corporation,
Tokyo, Japan

I r Consulting Engineers Austria GmbH,

Wien, Austria

1 Ingenieurblro GABO GmbH,
Leipzig, Germany

1 Ingenieurblro Hoffmann,
Dresden, Germany

1 INNIO Jenbacher GmbH & Co OG,
Jenbach, Austria

I NP Deutschiand GmbH,
Rémerberg, Germany

I \NTEC Engineering GmbH,
Bruchsaal, Germany

I 1rs GmbH,
Mannheim, Germany

1 Japan Nus Co. Ltd,,
Tokyo, Japan

) JFAC Energy Engineering & Consulting

Unipessoal Lda, Lousada, Portugal

1 Josef Frauendienst,

I

I
I
I

Ratingen, Germany

KESSLERS.a.1.1.,
Luxemburg, Luxembourg

Dr Kohler,
Heilbronn, Germany

Konrad M & R GmbH,
Gundremmingen, Germany

Kraftanlagen Energies & Services
GmbH, Minchen, Germany

Kratzig & Partner Ingenieurgesellschaft,
Bochum, Germany

Krohne Messtechnik GmbH,
Duisburg, Germany

Kurita Europe GmbH,
Ludwigshafen, Germany

Kuttner-Martin-Technology GmbH,
Munchen, Germany

La Mont GmbH,
Berlin, Germany

Lanxess Deutschland GmbH,
Koln, Germany

MAN Energy Solutions SE,
Oberhausen, Germany

Marquard Engineering GmbH & Co. KG,
Dinslaken, Germany

Marsh GmbH,
Dusseldorf, Germany

MCBauchemie Muller GmbH & Co. KG,
Bottrop, Germany

ME-Automation Projects GmbH,
Fuldabrtck, Germany

Menger Engineering GmbH,
Leipzig, Germany

’ Meteotest AG,
Bern, Switzerland

1 Metroscope SAS,
Paris, France

T Vinimax GmbH & Co. KG,
Bad Oldesloe, Germany

I witsubishi Power Europe GmbH,
Duisburg, Germany

’ MPC Industrietechnik GmbH,
Hamm, Germany

’ MPG Mendener Prazisionsrohr GmbH,
Menden, Germany

T vuller-88M GmbH,
Planegg, Germany

1 Multigear GmbH,
Mendig, Germany

I NESTEC Nuclear Energy Safety Tech-
nology Co. Ltd., Berlin, Germany

I 08B0 Bettermann Holding GmbH &
Co. KG, Menden, Germany

I ocean Maps GmbH,
Salzburg, Austria

T oeLcHECK GmbH,
Brannenburg, Germany

I oniine Cleaning Technologies GmbH,
Haan, Germany

1 Optioil GmbH,
Cloppenburg, Germany

I oschatz Energy and Environment
GmbH, Essen, Germany

T outotec GmbH & Co. KG,
Oberursel, Germany

I rrcHEM AG,
Hinwil, Switzerland

Members | vgbe Highlights 2023 | 65 '



vche

Members

| YAV, Energoserviss.r.o.,
Kadan, Czech Republic

\ Phoenix Contact Electronics GmbH,
Bad Pyrmont, Germany

\ Polygonvatro GmbH,
Wenden-Gerlingen, Germany

‘ Preller Gesellschaft fur Leittechnik
mbH, Adelsdorf-Aisch, Germany

\ ProNovum Sp.z.0.0,
Katowice, Poland

\ Recase Regenerative Energien GmbH,

Busdorf, Germany

\ Rechtsanwaltskanzlei Geisseler,
Freiburg, Germany

\ REICON Warmetechnik und Wasser-
chemie Leipzig GmbH, Leipzig,
Germany

\ rewITEC GmbH,
Lahnau, Germany

\ REXITOC Dipl.-Ing. Andreas Rex,
Barmstedt, Germany

\ Richard Kablitz GmbH,
Lauda-Kdnigshofen, Germany

\ roDIAS GmbH,
Weinheim, Germany

\ Rolls-Royce Power Engineering plc,
Derby, Great Britain

\ Rost, Mr Markus
Ratingen, Germany
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\ SAR Elektronik GmbH,
Dingolfing, Germany

\ Schneider, Dr Klaus,
Wehr, Germany

\ Siemens Energy Global GmbH &
Co. KG, Erlangen, Germany

| B Engineering GmbH,
Magdeburg, Germany

\ Standardkessel Baumgarte GmbH,
Mulheim/Ruhr, Germany

\ standzeit GmbH,
Coesfeld, Germany

‘ Stork Technical Services GmbH,
Essen, Germany

\ sTRABAG AG,
Dusseldorf, Germany

\ sumitomo SHIFw,
Espoo, Finland

\ sweco GmbH,
Bremen, Germany

\ Taprogge Gesellschaft mbH,
Wetter/Ruhr, Germany

\ TeCartec GmbH,
Oranienburg, Germany

X Therm Service fiir Kraftwerke und
Industrie GmbH, Seevetal, Germany

\ Thinkproject BeNelLux B.V.,
BE Utrecht, The Netherlands

\ 1LrTurbo GmbH,
Zweibrlcken, Germany

\ TMS Turbomaschinenservice GmbH,
Bad Durkheim, Germany

\ ucc plakon GmbH,
Moers, Germany

\
\

\
\
\

Valmet GesmbH,
Wien, Austria

Valmet GmbH,
Leverkusen, Germany

Veltec GmbH & Co. KG,
Karlsruhe, Germany

vgbe energy service GmbH,
Essen, Germany

Voith Hydro Holding GmbH & Co. KG,
Heidenheim, Germany

VSB Service GmbH,
Dresden, Germany

Wagner GmbH,
Eschweiler, Germany

Walter Dreizler GmbH,
Spaichingen, Germany

Wartsila Deutschland GmbH,
Hamburg, Germany

Weber Kraftwerk- und Industrieservice
GmbH, Offenbach, Germany

Welland & Tuxhorn AG,
Bielefeld, Germany

Wessel GmbH,
Xanten, Germany

Winji AG,
Zurich, Switzerland

ZETCON Ingenieure GmbH,
Bochum, Germany

ZPP Ingenieure AG,
Bochum, Germany



Affiliated members

I rcr Abfallentsorgungsgesellschaft
Ruhrgebiet mbH, Herten, Germany

’ ALL-RUSSIA THERMAL ENGINEERING
INSTITUTE, Moskau, Russia

I rucoTec A,
Isernhagen, Germany

I 8Gz Geselischaft fur Zwischenlagerung
mbH, Essen, Germany

I Dansk RestproduktHandtering
A.m.b.a., Odense, Denmark

T 05 Gas- und Umwelttechnik GmbH,
Leipzig, Germany

I o7U Mechanical Engineering,
Lyngby, Denmark

1 eCl@sse.V,
Koln, Germany

' Elektroinstitut Milan Vidmar,
Ljubljana, Slovenia

I cnel SpA - HSEQ Holding,
Rom, Italy

1 Enerjisa Uretim,
Istanbul, Turkiye

1 Europaische Kommission,
Eggenstein-Leopoldshafen, Germany

' Fraunhofer-Institut fur Werkstoff-
technik IWM, Freiburg, Germany

I (CEMENERG - Institut fur Forschung
und Modernisierung der Energiew-
irtschaft, Bukarest, Romania

I institut fur Energie- und Wettbe-
werbsrecht in der kommunalen
Wirtschaft e.V.,, Berlin, Germany

1 Japan Coal Energy Center,
Tokyo Minato-ku, Japan

1 KSG Kraftwerks-Simulator-Gesellschaft
mbH, Essen, Germany

I «ws Energy Knowledge eG,
Essen, Germany

I vira Stuttgart,
Stuttgart, Germany

’ MuM Muller und Medenbach GmbH,
Gladbeck, Germany

I NORCE Nuclear Energy Safety
Technology Co. Ltd., Bergen, Norway

’ SP Technical Research,
Boras, Sweden

T Technische Universitat Darmstadt,
Darmstadt, Germany

I The Government Implementing Agency
ENERGY AUTHORITY, Ulaanbaatar,
Mongolia

’ TUV AUSTRIA SERVICES GmbH,
Wien, Austria

I T0vNord Systems GmbH & Co. KG,
Hamburg, Germany

’ TUV Rheinland Industrie Service GmbH,
Koln, Germany

I 70V sUD Industrie Service GmbH,
Munchen, Germany

I T0v Technische Uberwachung Hessen
GmbH, Darmstadt, Germany

1 TUV Thiringene.V,,
Erfurt, Germany

I T0v-verbande.v,
Berlin, Germany

I vAis verband far Anlagentechnik und
IndustrieService eV, Dusseldorf,
Germany

Members | vgbe Highlights 2023 | 67 '



vche

Events

Imprint be connected
Publisher Meet the stakeholders from your industry
vgbe energy e.V. at vgbe events and exhibitions and

Deilbachtal 173 | 45257 Essen | Germany benefit from the vgbe expert knowledge

Editor of our international member companies.

Sabine Kuhlmann

Design
EYE AD - Agentur fUr Kreatives | Essen | Germany

vehe vibe vebe

Picture credits
Adobe Stock
Pixabay

vgbe energy e.V.

\ 68 | vgbe Highlights 2023 | Imprint



Congress

vgbe Congress
September 11/12, 2024, Potsdam

Stilllegung - Riickbau -
Zukuinftige Nutzung!

Conference with technical exhibition
June 25/26, 2024, Voerde

Conferences

River Management and Ecology
vgbe/VOU Expert Event
March 21/22, 2024, Salzburg (A)

DIHKW, Energieversorgung
Deutschlands - Chancen und
Risiken 2024

Conference with technical exhibition
April 16/17, 2024,
Garmisch-Partenkirchen

KELI 2024 - Electrical Engineering,
Instrumentation & Control and
Information Technology in

the Energy Supply

Conference with technical exhibition
May 14 to 16, 2024, Bonn

Digitalisation in Hydropower
vgbe/Uniper Expert Event
October 10/11, 2024, near Munchen

Chemistry Conference
Conference with technical exhibition
October 22 to 24, 2024, Potsdam

Wasseraufbereitung
Seminar
March 20/21, 2024, Velbert

Flue Gas Cleaning
Workshop
May 22/23, 2024, Frankfurt

Kommunale Strom- und
Warmeerzeugung

Info day

June 20, 2024, MUnster

IT-Sicherheit fur Energieanlagen
Conference with technical exhibition
November 20/21, 2024, Hamburg

Seminars | Workshops

Kommunale Strom- und
Warmeerzeugung

Info day

January 30, 2024, Munchen

Steam Turbines and

Steam Turbine Operation
Conference with technical exhibition
May 28/29, 2024, Wurzburg

Basics der Wasserchemie
Seminar
February 20/21, 2024, online

14th Emder Workshop ,,Offshore Win-
denergieanlagen - Arbeitsmedizin”
Workshop

September 6/7, 2024, Emden

Chemie im Wasser-Dampf-Kreislauf
Seminar
November 13/14, 2024, Velbert

Immissionsschutz und
Storfallbeauftragte
Advanced training
November 26 to 28, 2024,
Hohr-Grenzhausen

State: March 2024
Subject to changes!

Further information:
https://events.vgbe.energy/events
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