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Executive Summary 

The necessity of considering ageing effects in nuclear power plants/research reactors has already 
been recognised in Germany at an early stage. As a consequence, aspects of ageing have been 
taken into account in the design of German nuclear power plants. These include, for example, the 
careful and appropriate design, manufacturing and commissioning of the plants, including their 
components and systems, as well as the high quality of the materials used.  

Structures, systems and components (SSCs) are monitored for possible ageing effects within the 
framework of in-service inspections, maintenance and servicing measures. Possible problems are 
identified in advance and preventive measures are taken in due time. By means of evaluating na-
tional and international operating experience, findings from nuclear installations worldwide are con-
tinuously incorporated into the measures to control ageing effects at the nuclear power plants. In 
addition, the state of the art in science and technology is evaluated on a regular basis for each 
plant in order to be able to take into account new findings on ageing where necessary, and thus to 
be able to continuously maintain or improve the safety level of the plants. 

Within the framework of the nuclear rules and regulations, which provide the assessment criteria 
for the work of the nuclear supervisory authorities in Germany, a specific standard on ageing man-
agement in nuclear power plants was developed. This safety standard of the Nuclear Safety 
Standards Commission (KTA) specifies requirements for ageing management that encompass the 
technical and organisational measures for an early detection of ageing phenomena relevant for the 
safety of a nuclear power plant and maintenance of the required quality of the SSCs. The German 
nuclear rules and regulations are regularly updated, also on the basis of international standards 
and findings. 

The operators have set up integrated management systems at the nuclear power plants, which al-
so take into account findings on ageing effects. This ensures that ageing management is integrat-
ed into the operational processes and that all information required for safe operation is available. 
The German operators discuss the topic of ageing effects and exchange information and experi-
ence in their own working groups and expert committees.  

The knowledge required for effective ageing management is summarised in a knowledge base and 
regularly updated so that the identification of safety-related degradation mechanisms is ensured 
and appropriate measures are derived.  

The German nuclear power plants are continuously adapted to the state of the art in science and 
technology as regards ageing management. The annual evaluation of the results of the ageing 
management programme for German nuclear power plants confirms the effectiveness of ageing 
management in German nuclear power plants. The practised procedure in the context of the age-
ing management programme described in the following ensures that for German nuclear power 
plants and research reactors the high level of safety during operation is maintained. 
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Preamble 

Article 8e (2) of Council Directive 2014/87/Euratom amending Directive 2009/71/Euratom estab-
lishing a community framework for the nuclear safety of nuclear installations stipulates that all 
Member States of the European Union shall ensure that a national assessment is performed and 
that, according to Article 8e (3), arrangements are in place to allow for a so-called topical peer re-
view to start in 2017, and for subsequent topical peer reviews to take place at least every six years 
thereafter. The first peer review will be carried out in several steps, based on a specific technical 
topic related to nuclear safety of the relevant nuclear installation.  

 Member States of the EU shall perform a national self-assessment, based on a specific topic 
related to nuclear safety of the relevant nuclear installations on their territory and prepare a na-
tional report. 

 All other Member States, and the European Commission as observer, are invited to peer re-
view the national self-assessments. 

 Follow-up measures are agreed if necessary.  

The relevant results will then be published. 

Through the European Nuclear Safety Regulators Group (ENSREG), the Member States of the Eu-
ropean Union have selected the topic of “ageing management” for the first peer review. This is to 
be carried out for all nuclear power plants that will be operating on 31 December 2017 as well as 
research reactors with a power equal to 1 MWth or more. In addition to general aspects of ageing 
management, the assessment report also has to address specific topics. These are 

 electrical cables,  

 concealed pipework, 

 reactor pressure vessels, and 

 concrete containment structures. 

To ensure the most uniform structure possible of all national reports, WENRA developed the tech-
nical specification for the peer review at the request of ENSREG /WEN 16/. 

Structure and contents of the German national assessment report are based on the technical spec-
ification /WEN 16/. It applies to the following nuclear power plants (from north to south) 

 Brokdorf nuclear power plant, 

 Emsland nuclear power plant, 

 Grohnde nuclear power plant, 

 Philippsburg nuclear power plant, Unit 2, 

 Neckarwestheim nuclear power plant, Unit 2, 

 Isar nuclear power plant, Unit 2, 

 Gundremmingen nuclear power plant, Unit B and C, 

as well as to the research reactors Heinz Maier-Leibnitz research neutron source (FRM II) of the 
Technical University of Munich, the Berlin experimental reactor II (BER II) and – on a voluntary ba-
sis - the Mainz research reactor (FRMZ). 
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1 General information 

1.1 Nuclear installations identification 

In Germany, there are currently eight nuclear power plants in power operation at seven sites. Six 
are pressurised water reactors (PWRs), three of which are of the Konvoi type and three of con-
struction line 3. Two power plants are boiling water reactors (BWRs) of construction line 72. Ta-
ble 1-1 presents the key data of the nuclear power plants. As defined in the Atomic Energy Act 
(AtG), the authorisation for power operation of the Gundremmingen nuclear power plant, Unit B, 
will expire on 31 December 2017. This means that it would formally no longer belong to the nuclear 
power plants to be considered in the peer review. Due to the identical design with the 
Gundremmingen C nuclear power plant, it was decided to include this nuclear power plant in the 
report. The shut down nuclear power plants as well as the nuclear power plants which are already 
being dismantled are not the subject of this report. 

Table 1-1 Nuclear power plants in operation 

Nuclear power plant in 
operation 

Site 

a) Licensee 
b) Manufacturer 
c) Major shareholder 

Type 
Power output 
(gross capacity) 
MWe 

Construc-
tion line 

a) Date of first partial 
licence 

b) First criticality 
c) Shutdown date acc. 

to AtG  

1 Neckarwestheim 2 
(GKN II)  

Neckarwestheim  
Baden-Württemberg 

a) EnBW Kernkraft (EnKK) 

b) KWU  

c)  EnKK 100%  

PWR 
1400 

4 
Konvoi 

a) 09.11.1982  

b) 29.12.1988 

c) 31.12.2022 

2 Philippsburg 2 
(KKP 2)  

Philippsburg  
Baden-Württemberg 

a) EnBW Kernkraft (EnKK) 

b) KWU  

c)  EnKK 100% 

PWR 
1468 

3 a) 06.07.1977 

b) 13.12.1984 

c) 31.12.2019 

3 Isar 2 (KKI 2)  

Essenbach  
Bavaria 

a) PreussenElektra  

b) KWU  

c)  PreussenElektra 75%, 
Stadtwerke München 25% 

PWR 
1485 

4 
Konvoi 

a) 12.07.1982  

b) 15.01.1988 

c) 31.12.2022 

4 Gundremmingen B 
(KRB B)  

Gundremmingen  
Bavaria 

a) Kernkraftwerk 
Gundremmingen 

b) KWU  

c)  RWE 75%,  
PreussenElektra 25% 

BWR 
1344 

72 a) 16.07.1976  

b) 09.03.1984 

c) 31.12.2017 

5 Gundremmingen C 
(KRB C)  

Gundremmingen  
Bavaria 

a) Kernkraftwerk 
Gundremmingen  

b) KWU  

c) RWE 75%,  
PreussenElektra 25% 

BWR 
1344 

72 a) 16.07.1976  

b) 26.10.1984 

c) 31.12.2021 

6 Grohnde (KWG)  

Grohnde  
Lower Saxony 

a) PreussenElektra 

b) KWU  

c)  PreussenElektra 83.3%, 
Stadtwerke Bielefeld 16.7% 

PWR 
1430 

3 a) 08.06.1976 

b) 01.09.1984 

c) 31.12.2021 

7 Emsland (KKE)  

Lingen  
Lower Saxony 

a) Kernkraftwerke Lippe-Ems  

b) KWU  

c)  RWE 87.5%, 
PreussenElektra 12.5% 

PWR 
1400 

4 
Konvoi 

a) 04.08.1982  

b) 14.04.1988 

c) 31.12.2022 

8 Brokdorf (KBR)  

Brokdorf  
Schleswig-Holstein 

a) PreussenElektra 

b) KWU  

c)  PreussenElektra 80%,  
VENE 20% 

PWR 
1480 

3 a) 25.10.1976  

b) 08.10.1986 

c) 31.12.2021 
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Figure 1-1 Nuclear power plant sites in Germany 

Germany will terminate the use of nuclear energy to generate electricity by the end of 2022. Ac-
cording to AtG §7(1), no further licences will be issued for the construction of nuclear power plants. 
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In Germany, seven research reactors are operated with a thermal power between 100 mW and 
20 MW (see Table 1-2). The licensees are public or state-sponsored universities or research cen-
tres. Three of these reactors with a thermal power between 100 kW and 20 MW are operated as 
neutron sources for research. The other four research reactors are training reactors with a thermal 
power of 100 mW (SUR, Siemens research reactor designed for training purposes) and 2 W, re-
spectively (AKR-2, training reactor of the TU Dresden), for the purpose of practical training in the 
fields of reactor physics and radiation protection at the universities of Furtwangen, Stuttgart, Ulm 
and the TU Dresden.  

According to the technical specification /WEN 16/, only research reactors with a power equal to 
1 MWth or more have to be considered for the peer reviews and thus the national assessment re-
port. The research reactor of the Johannes Gutenberg University Mainz participates on a voluntary 
basis. 

Table 1-2 Research reactors in operation 

Research reactor 

Site 
Licensee 

Reactor type 
thermal power [MWth] 
th. n-flux [cm

-2
s

-1
] 

First  
criticality 

1 SUR-FW 

Furtwangen 

Baden-Württemberg 

Hochschule Furtwangen SUR-100 

1·10
-7

  

610
6
 

28.06.1973 

2 SUR-S 

Stuttgart 

Baden-Württemberg 

Universität Stuttgart 

Institut für Kernenergetik und Energiesysteme 

SUR-100 

1·10
-7

 

6·10
6
 

24.08.1964 

3 SUR-U 

Ulm 

Baden-Württemberg 

Hochschule Ulm 

Labor für Strahlenmesstechnik und Reaktor-
technik 

SUR-100 

1·10
-7

  

510
6
 

01.12.1965 

4 FRM II 

Garching 

Bavaria 

Freistaat Bayern, Staatsministerium für Bildung 
und Kultur, Wissenschaft und Kunst, Techni-
sche Universität München 

Swimming pool/ 
compact core 

20  

810
14

 

02.03.2004 

5 BER II 

Berlin 

Helmholtz-Zentrum Berlin für Materialien und 
Energie GmbH (HZB) 

Swimming pool/MTR 

10 

110
14

 

09.12.1973 

6 FRMZ 

Mainz 

Rhineland-Palatinate 

Universität Mainz 

Institut für Kernchemie 

Swimming pool/ 
TRIGA Mark II 

0.1 

410
12

 

03.08.1965 

7 AKR-2 

Dresden 

Saxony 

Technische Universität Dresden 

Institut für Energietechnik 

SUR-type 

2·10
-6

  

310
7
 

22.03.2005 




































































































































































































































