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10 Years of Phasing Out  Nuclear  Power, 
10 Years of Decommissioning, 
 Dismantling and Transformation  – 
How the Nuclear Power Segment of EnBW  
Has Successfully Reinvented Itself

Jörg Michels

Introduction The tenth anniversary of the reactor accident in Fukushima and the unexpected shutting down of 
nuclear power plants in Germany was an occasion for reflection, for the management of the EnBW nuclear power 
 segment as well: on the time ten years ago, on the changes initiated back then, and on everything which has been 
achieved in the meantime right up to today. From this general perspective, the results make us proud in hindsight. 
Who  would have thought at that time that the nuclear power segment of EnBW would achieve such a complete 
 transformation in these ten years?

1 One of sixteen partly sovereign federated states of Germany

The tsunami which hit the Japanese 
coast on March 11, 2011, caused 
 immense suffering. It sparked global 
consternation and will remain a pain
ful memory not only for the people 
in  Japan. The impact on the power 
plants at the Fukushima Daiichi site 
 provoked international discussions on 
the peaceful use of nuclear energy. 
March 11, 2011, ultimately became a 
decisive date for the nuclear power 
sector in Germany, and for EnBW.

What was the situation at EnBW 
Kernkraft GmbH just before these 
events? In the fall of 2010, the  German 
federal government had taken the 
 political decision to extend the 
 operating period for four of the five 
EnBW plants, and enshrined it in law. 
Our plans and preparatory work were 
subsequently directed toward this 
 extension. At the same time, the 
 decommissioning and dismantling 
work on one of our plants – the 
Obrigheim nuclear power plant 
(KWO) – had been underway since 
2008. With the remaining four plants, 
we generated around 35 billion kilo
watt hours of electricity per year – this 
corresponded to about half the 
 demand in BadenWürttemberg1. The 
“Units 2” in Philippsburg (KKP) and 
Neckarwestheim (GKN) re peatedly 
made the global Top Ten of power 
generation. We employed around 
1,800 people. Our whole thinking and 
all our activity were  directed toward 
safety and the pro fessional implemen
tation of regular procedures, we saw 
ourselves as a guarantor for the secu
rity of supply.

And today? The signs in the 
 sta tistics have been reversed. Four of 

our plants are meanwhile being 
 decommissioned and dismantled. 
And one – Unit 2 in Neckar westheim – 
will only generate power until the end 
of 2022 at the latest. Its output still 
corresponds to around one sixth of the 
demand in Baden- Württemberg – 
around 11 billion kilowatt hours per 
year. Our staff  numbers have shrunk 
to around 1,500. A new development 
is that our pronounced concern for 
safety is now accom panied by a fur
ther, supplementary expertise: the 
flexible and professional execution of 
complex tasks which are always new 
and result from the requirements 
 imposed on the decommissioning and 
dismantling projects at all sites. Our 
staff are well aware that we as a team 
have become Germany’s number one 
for decommissioning and dis mantling, 
and are now experts in the manage
ment of  major projects. – This is a 
steep  development for an operator 
that  until then was tweaked to re-
peated routines and regularity.

This development started with the 
acknowledgement back in spring 2011 
that the use of nuclear energy in 
 Germany was finally over and done 
with as a consequence of the events in 
Fukushima. This realization meant we 
were able to set course for the future 
early and unreservedly, and embark 
on a completely new direction. Our 
 attitude was and is clear: We will 
 accept the nuclear power phaseout 
and expedite the decommissioning 
and dismantling of the nuclear power 
 power plants, with no ifs or buts! 

We started work immediately on 
a  decommissioning strategy for all 
 EnBW nuclear power plants, which we 

were able to conclude in the middle of 
2012. The key points of our strategy 
are the direct, safe decommissioning 
and dismantling of all our plants, a 
 holistic approach to the licensing pro
cedures, and giving due consideration 
to the logistics, waste treatment, 
 disposal, i.e., planning right through 
to the end of the process chain. One 
linchpin of the strategy was moreover 
that we used our own, specialist staff 
for the decommissioning and dis
mantling right from the start. This 
 allowed us to rapidly provide secure 
prospects and achieve the changes of 
the past ten years together with our 
own staff. Our appreciation for both 
existing and new know-how moti-
vated our staff to acquire new,  exciting 
skills which  facilitate the manage
ment of major projects. It was impor
tant for our  company culture as well 
that we  decided against enforced 
redun dancies in our strategy at an 
 early stage, and concluded a works 
agreement with the employees’ 
represen tatives on safeguarding jobs. 
The  necessary adjustments to staffing 
numbers were done mainly by making 
use of the demographic change and 
partial retirement schemes.

Everyone who is involved with the 
deconstruction and decommissioning 
and dismantling of nuclear power 
plants knows how long it takes until a 
license is granted and thus until the 
actual start of the decommissioning 
and dismantling work. Extensive 
 preparatory work is required for the 
submission of the application alone, 
since in Germany the concept for the 
complete decommissioning and dis
mantling of a plant must be included 
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with the application, among other 
things. In addition to the one to two 
years it takes to prepare an applica
tion, there will be another three to 
four years for the actual licensing 
 procedure. It was thus all the more 
 important to us to take into considera
tion all the plants to be dismantled 
and to lose no time during this long 
stretch by having a strategy which is as 
efficient as possible. The licensing 
procedures usually always involve 
 formal public participation, but our 
strategic considerations of 2011/2012 
also  included plans for open and 
dialog oriented communication, quite 
independent of our formal obliga
tions. In the localities where our 
 power plants are sited, the decommis
sioning and dismantling was not a 
topic on everybody’s lips, so we in-
vested a great deal in information and 
education: What does decommis-
sioning and dismantling actually 
mean? We are therefore putting our 
faith in a transparent process and 
frank dis cussion with the public, with 
officials such as local mayors and local 
 councilors, as well as NGOs.

The rigorous implementation of 
our decommissioning and dis mantling 
strategy has proved its worth so far. 
Several facts speak in its favor:

 p All five nuclear power plants 
owned by EnBW are formally inte
grated into the decommissioning 
und dismantling process.

 p For four of our five plants (KWO, 
GKN I, KKP 1, KKP 2), the whole 
decommissioning and dismantling 
program has already been fully 
 approved within the legal frame
work of the Atomic Energy Act. 
 Only the decommissioning and 
 dismantling license for GKN II is 
still outstanding, but its licensing 
procedure is already far advanced. 
We therefore expect to be the first 
operator in Germany to have re
ceived decommissioning and dis
mantling license for all its blocks.

 p GKN I was the first German 
“ moratorium plant” to go into de
commissioning and dismantling, 
and at the same time the first 
where decommissioning and dis
mantling with fuel elements still in 
the plant was approved.

 p KKP 2 was the first plant whose 
 decommissioning and dismantling 
was approved in a single full 
 license, and where the license was 
obtained before the plant was 
switched off. Shutdown and 
 dismantling could therefore start 
almost without a postoperation 
phase.

 p Given the number of licenses 
 necessary, we were able to increase 
efficiency: While four licenses were 
needed for the KWO, the number 
decreased to two for the “Units 1” 
in Neckarwestheim and Philipps
burg, and finally to one for the 
“Units 2”.

 p As a “sideline”, we undertook the 
first castor transport on a German 
inland waterway and were the first 
to use blasting demolition to 
 demolish the cooling towers at a 
nuclear plant site in Germany.

 p At the same time, and this is just as 
important, we have ensured safe 
and economic power generation at 
KKP 2 (until the end of 2019) and 
GKN II.

Before I return to the decommis
sioning and dismantling, I would like 
to first describe our two special pro
jects “castor transport” and “cooling 
tower demolition”, because they 
 illustrate how we have evolved further 
to  become a project expert.

CASTOR transports  
on the River Neckar
The idea to move the Obrigheim fuel 
elements to Neckarwestheim came as 
a result of the overall considerations 
which we conducted from 2011 
 onwards. In Obrigheim – where dis
mantling had been underway since 
2008 – there were still 342 spent fuel 
elements in a wet storage facility. This 
storage facility would have obstructed 
the further decommissioning and 
 dismantling in Obrigheim. To avoid 
having to construct a separate, new, 
intermediate storage facility for the 
fuel elements in Obrigheim, we had 
decided to package the fuel elements 
in castor casks and transfer them by 
ship to the interim storage facility at 
Neckarwestheim. There was still 
 sufficient space here – because of the 
nuclear phase-out in Germany.

The route along the river had 
 several key advantages. Since the 

power plants in Obrigheim and 
 Neckarwestheim are both located 
 directly beside the river, only short 
distances were involved in the loading 
and unloading. In addition, trans
porting things by ship has very little 
impact on private transport. 

After four years of planning, the 
time came: After comprehensive 
 functionality tests in Neckarwest
heim, in Obrigheim, and on the 
 River  Neckar, 2017 saw us transfer 
three castor casks in each of five 
 castor  transports from Obrigheim to 
 Neckarwestheim. The 50 kilometers 
along the river from Obrigheim to 
Neckarwestheim took around eleven 
hours per trip. All 15 CASTOR casks 
 arrived safely in Neckarwestheim, 
and were moved into the appropriate 
interim storage facility.

Apart from ensuring that the 
 transfer was safe at all times, we 
 considered the transparent com
munication with the 19 neighboring 
municipalities, the residents, and the 
media to be particularly important 
in  this project. The comprehensive 
 information, which we had provided 
in advance and communicated at a 
great many events, ultimately had 
a  beneficial effect on the smooth 
 execution of the transports: In 
 contrast to earlier castor transports 
in  Germany, everything went peace
fully. In fact, we even received a lot 
of positive  feedback from mayors and 
politicians about our operation.

Overall, the way was then clear 
for  the further deconstruction and 
decom missioning in Obrigheim. The 
building in which the fuel  elements 
had previously been stored could then 
be directly included in the decom
missioning and dismantling.

Blast demolition of the 
Philippsburg cooling towers
Our most spectacular project based on 
its visual impact was the blast demo
lition of the Philippsburg cooling 

 | Figure 1 
Castor transports on the River Neckar.
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towers. Many still remember the 
 images from May 14, 2020: After four 
years of intense project work, we 
 demolished the two towers containing 
a total of 65,000 tonnes of concrete in 
only 25 seconds. In procedures which 
sometimes lasted several years, we 
had had to prove to various  authorities 
and the BadenWürttemberg Ministry 
of the Environment, in particular, that 
a blast demolition was fundamentally 
feasible on our site, and could not lead 
to any nonpermissible impacts on our 
installations and the environment.

Despite the more difficult con-
ditions caused by the coronavirus 
 pandemic, the cooling tower demo
lition was an absolutely successful 
project for us, because the demolition 
was carried out to benefit the transi
tion to renewable energy and should 
not be simply delayed because of the 
coronavirus pandemic. This demo
lition was necessary to make space for 
a converter, which is required to make 
electricity generated from renewable 
sources in the North usable here in 
Southern Germany. Work on building 
this converter started several months 
ago – after the towers had been 
 successfully demolished. A real mile
stone for the transition to renewable 
energy.

To prevent large crowds of people 
gathering, we had agreed with the 

police and the surrounding muni
cipalities not to publicize the date of 
the blasting demolition in advance. 
We dealt with these general stipula
tions as well as possible, however, and 
provided comprehensive information 
on our project before the blasting took 
place. We arranged several telephone 
conferences for the press, distributed 
around 75,000 leaflets to local 
 residents, published a website with all 
relevant information, and coordi
nated everything very closely with the 
adjacent municipalities. In addition, 
we decided to film and photograph 
the whole blast demolition with 
21 cameras of our own. We then made 
this material available to the public 
and the media directly after the blast.

Since we received large numbers of 
inquiries after the blast demolition 
from people who wanted to have a 
memento, we also organized the 
 distribution of fragments in com
pliance with coronavirus legislation, 
and around 1,200 fragments in total 
were collected from us as mementoes. 

Both projects – the castor transport 
on the River Neckar and the demo-
lition of the cooling towers – were 
courageous, and not every external 
observer thought it would be feasible 
at the beginning. The fact that we 
were able to successfully execute them 
showed all our staff that we do not 
have to shy away from any challenge.

Decommissioning status 
in Obrigheim
But now to our decommissioning and 
dismantling projects. I would like to 
start here with our decommissioning 
and dismantling pioneer – the 
Obrigheim nuclear power plant – 
where decommissioning began back 
in 2008 and whose decommissioning 
and dismantling is planned to be 
 completed in accordance with the 
Atomic Energy Act by the middle of 
the 2020s. In Obrigheim, the turbine 
building was the first venue for the 

dismantling work. Turbines, genera
tors, condensers, and numerous 
 vessels and pipes were removed a long 
time ago so that the turbine building 
became an empty shell at an early 
stage, which we use today as a storage 
facility. 

The same pretty much applies to 
the reactor building. The steam 
 generators, each weighing around 
160  tonnes, and the reactor pressure 
vessel weighing around 135 tonnes, 
have been removed, as have the bio
logical shield and further concrete 
structures. Wire saws have been used 
to cut up a total of 3,800 tonnes of 
concrete into more than 200 indivi
dual blocks. We succeeded in finishing 
this work in 2019. Very recently, we 
finished dismantling the massive 
 reactor building crane, and can now 
fully concentrate on the measurement 
and decontamination of the buildings. 
We are already casting our gaze 
 toward the day we are no longer 
 subject to the Atomic Energy Act.

Decommissioning status 
in Neckarwestheim
At the Neckarwestheim site, the 
 decommissioning and dismantling of 
Unit I (GKN I) has been ongoing since 
February 2017. In spring 2017, we 
 began by cutting up the main  coolant 
pipes and separated them from the re
actor pressure vessel. We used a 
 special pipe cutting machine for this, 
which practically milled itself through 
the pipes step by step. The main 
 coolant pumps, which are  meanwhile 
all dismantled, were also in this area. 
We also started work early on the 
 reactor pressure vessel. We flooded 
the basin above it so as to be able to 
dismantle the internals of the vessel 
under water by remote  control. Tried 
and tested techniques such as circular 
saws or bolt assembly and gripping 
tools were used here. This work meant 
we removed a large proportion of the 
radioactivity present in the plant at 

 | Figure 2 
Blast demolition of the Philippsburg cooling towers.

 | Figure 3 
Empty turbine building at KWO.

 | Figure 4 
Empty reactor building at KWO.
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the time. In 2021, we will cut free the 
reactor pressure  vessel and start to 
dismantle it. From our point of view, it 
is remarkable that we  are able to 
 tackle this step in  Neckarwestheim 
only four years after starting the 
 decommissioning and dismantling – 
in Obrigheim it was around eight 
years before we could start. This 
shows the advances we have made in 
know-how and  efficiency.

In 2020, we dismantled the three 
steam generators – each weighing 
around 290 tonnes, and thus the 
 largest and heaviest components in 
the reactor building – and lifted them 
from their original installation 
 position with the aid of the building 
crane, before moving them out. This 
was precision work which our experts 
had planned and prepared in advance 
right down to the last detail. Apart 
from the abovementioned reactor 
pressure vessel, the building is now 
largely emptied of all components.

At GKN I, the decommissioning 
and dismantling in the turbine 
 building, which used to have two 
 separate turbine installations, is 
 ongoing in parallel. The key major 
components are also already dis
mantled. They include the heaviest 
single component which has to be 

dealt with during the whole decom
missioning and dismantling of this 
plant – a generator stator weighing 
around 440 tonnes. We used a crane 
to lift it from where it was mounted, 
took it to the pier at GKN with the aid 
of a special truck, and transported it 
away along the River Neckar. 

Decommissioning status 
in Philippsburg
Philippsburg is currently charac
terized by the fact that two nuclear 
power plants are being decommis
sioned there in parallel: KKP 1 since 
2017 and KKP 2 since 2020. Similar to 
Neckarwestheim, the work at KKP 1 
initially focused on the reactor 
 pressure vessel. One of the first things 
we did was to cut up the head of the 
reactor pressure vessel with a wire 
saw. We then started dismantling the 
reactor pressure vessel internals. As 
in  Neckarwestheim, we carried out 
this operation largely  under water and 
with tools which were remotely 
 operated from stages. The next step 
was to start dismantling the con
tainment vessel which surrounds the 
reactor pressure vessel. We began by 
removing the outer steel containment 
and then started to cut up the con
crete, which is more than  one meter 

thick in places, with the aid of a wire 
saw so that we   finished with several 
hundred  individual blocks. We always 
compare this with cutting the top off a 
boiled egg, and then gradu ally remov
ing the shell piece by piece.

In parallel, we have already made 
great progress with the turbine 
 building of Unit 1. We have already 
dismantled the generator which 
weighs around 650 tonnes in total 
 together with all the individual 
 components. Our next step was to 
open up a further key element of the 
turbine building, namely the turbines. 
To this end, we had to saw up the 
 cover hoods into lots of small pieces 
and remove them. 

In Unit 2, we were able to start the 
initial work almost as soon as it was 
shutdown. Here as well – as with the 
other pressurized water reactors – the 
preparations included the successful 
decontamination of the primary 
 circuit. Afterwards, we started to cut 
through the main coolant pipes, and 
were able to complete this work in 
spring 2021. We thus again created 
the conditions for the next big step 
in  the decommissioning and dis-
mantling, i.e., the dismantling of the 
installations of the reactor pressure 
vessel.

 | Figure 5 
Steam Generator Replacement in GKN I.

 | Figure 7 
Dismantling the Containment Vessel in KKP 1.

 | Figure 6 
Reactor Coolant Pump Replacement in GKN I.

 | Figure 8 
Generator Replacement in KKP 1.
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Commissioning of the 
 residual waste treatment and 
interim storage infrastructure
As mentioned in the introduction, 
we  already considered the complete 
decommissioning und dismantling 
process chain in our decommissioning 
strategy in 2011, i.e., not only the 
 dismantling work but also the topics 
of logistics, residual waste treatment, 
and disposal. How to subsequently 
deal with the material which has been 
removed is a challenge which must 
not be under estimated. We realized at 
an early stage that the processing of 
the resi dual material cannot only 
be  derived from the stipulations of 
the  Closed Substance Cycle Waste 
Manage ment Act, it also has to make 
sense overall. 

We therefore decided early on to 
construct a residual waste treatment 
facility in both Philippsburg and 
 Neckarwestheim. Even when only a 
small part of all the material from a 
power plant ends up in waste treat
ment, this proportion still amounts to 
a few ten thousand tonnes of material. 
With these centers, we can not only 
reduce the volume of  radioactive 
waste but also return as many 
 materials as possible into the material 
life cycle – just as the Closed  Substance 
Cycle Waste Management Act intends. 
Simultaneously, we thus also  decouple 
the decom missioning and dismantling 
from the disposal, and minimize 
 deconstructionrelated transports.

We constructed each residual 
waste treatment facility together with 
a site waste material storage facility 
for low to intermediate level radio
active waste products in one go. Last 
year, we transferred both these to 
the  federal BGZ Gesellschaft für 
 Zwischenlagerung mbH2 in ac
cordance with the reorganization of 
responsibilities stipulated in the Act 
on the Reorganization of Respon
sibility in Nuclear Waste Manage
ment.

We started the approval procedure 
necessary for the construction and 
 operation of the residual waste 
 treatment facilities in 2014. Having 
 received the construction approvals, 
construction started in 2016, and at  
 
 
 
 
 
 

2 The mandate of BGZ Gesellschaft für Zwischenlagerung mbH (Company for Interim Storage) is derived from the Act on the Reorganisation of Responsibility in Nuclear 
Waste Management. The responsibilities for the decommissioning and dismantling of nuclear power plants and for the disposal of radioactive waste in Germany  
were redefined at the end of 2016: This Act states that the operators of nuclear power plants are responsible for decommissioning and dismantling, as well as for the 
proper packaging of radioactive waste. The implementation and financing of interim and final storage is the responsibility of the Federal Government.

the beginning of 2021, the “hot” com
missioning of the installations was 
completed so that the residual waste 
treatment has meanwhile been able to 
start. Overall, the construction and 
operation of the residual waste treat
ment facilities, and the two waste ma
terial storage facilities as well, are ma
jor investments in our decommission
ing and dismantling infra structure, 
which ensure efficient and sustainable 
decommissioning and  dismantling at 
EnBW.

Interim summary
Looking back, we therefore consider 
the outcome of the past ten years to be 
very positive and feel that the new 
 direction we embarked on in 2011  – 
after the political decision to phase 
out nuclear power generation in 
 Germany – was the right decision. We 
are glad we put our faith in our own, 
experienced staff, because this turned 
out to be one of the factors in our 
 success. The transparency of the 
 decisions we made and the progress 
we achieved ensured that everyone 
involved could follow our thinking 
and was motivated to work with us. 
The realization that we can success
fully manage complex major projects 
has enabled us to give our staff 
 prospects for the future above and 
 beyond the day on which the last 
 decommissioning and dismantling 
work is completed.

But all this is merely an interim 
 result. In the years ahead, we expect 
our residual waste treatment will 
 really get going. We will finish the 
 decommissioning and dismantling at 
Obrigheim within the framework of 
the Atomic Energy Act in the middle 
of  the decade. We will continually 
adapt our inhouse organization to 
milestones we have achieved, e.g., 
 after the shutdown of Unit II in 
 Neckarwestheim toward the end of 
2022. We definitely want to keep our 
promise to complete the nuclear 
 decommissioning and dismantling of 
our nuclear power plants within one 
generation. And we will continue to 
work safely and responsibly – 
 accompanied by open and transparent 
communication.
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