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Abstract  

Periodic safety reviews in nuclear power plants in Germany have been performed since the end of the 
1980s as an indirect follow-up of the accident in Chernobyl and, in the meantime, are formally required by 
law. During this process the guidelines governing this review were developed in stages and reached their 
final form in 1996. Interim storage facilities and other nuclear facilities at that time were not included, so 
the guidelines were solely focused on the specific safety issues of nuclear power plants. 

Following IAEA’s recommendations, the Western European Nuclear Regulator Association (WENRA) 
introduced PSRs in its safety reference levels for storage facilities (current version in WGWD report 2.1 as 
of Feb 2011: SRLs 59 – 61). Based on these formulations, Germany improved its regulation in 2010 with a 
recommendation of the Nuclear Waste Management Commission (Entsorgungskommission, ESK), an 
expert advisory commission for the federal regulatory body BMU. 

The ESK formulated these detailed requirements in the “ESK recommendation for guides to the 
performance of periodic safety reviews for interim storage facilities for irradiated fuel elements and heat-
generating radioactive waste”.  

Before finalization of the guideline a test phase was introduced, aimed to test the new regulation in practice 
and to later include the lessons learned in the final formulation of the guideline. The two-year test phase 
started in October 2011 in which the performance of a PSR will be tested at two selected interim storage 
facilities. Currently these recommendations are discussed with interested/concerned institutions. The 
results of the test phase shall be considered for improvements of the draft and during the final preparation 
of guidelines. 

Currently the PSR for the first ISF is in an advanced stage, the second facility just started the process. 
Preliminary conclusions from the test phase show that the implementation of the draft guideline requires 
interpretation. The aim of a PSR, to be a comprehensive and systematic review of all safety issues of a 
facility, based on the current state of science and technology, with a clear description of the safety 
standards to be applied and a traceable evaluation of the facility’s current status against those standards, 
including identification and evaluation of interdependencies, is currently not completely reached. The 
current conclusion is that the guideline requires upgrades to improve this implementation process. 
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1. Experiences with PSRs in Germany up to now 

Periodic safety reviews in nuclear power plants have been performed in Germany since the early 1990s. 
Guides to the PSR requirements66 are specified since 1996 so that they are carried out uniformly 
throughout Germany.  

Generally the safety review complements the continuous monitoring under the regulatory control. The PSR 
results are submitted to the regulatory body and will be reviewed by independent experts on behalf of the 
supervisory authority. 

Safety reviews were carried out in the nuclear power plants Biblis A, Biblis B, Neckarwestheim 1, 
Brunsbüttel, Isar 1, Unterweser, Philippsburg 1, Grafenrheinfeld, Krümmel, Gundremmingen B, Grohnde, 
Gundremmingen C, Philippsburg 2, Brokdorf, Isar 2, Emsland, Neckarwestheim 2, Obrigheim and Stade 
between 1998 and 2010. 

Following the establishment of PSR in nuclear power plants those safety reviews have been introduced at 
other plants, too. The first safety review at the Gronau uranium enrichment plant was carried out in 2003. 
PSRs at the fuel fabrication plant at Lingen and for nuclear research reactors followed. 

Picture 1: Timeline of PSRs for different types of nuclear facilities 

 

 

                                                      
66  Bekanntmachung der Leitfäden zur Durchführung von Periodischen Sicherheitsüberprüfungen (PSÜ) für 

Kernkraftwerke in der Bundesrepublik Deutschland vom 18. August 1997 (BAnz. 1997, Nr. 232a), 
http://www.bfs.de/de/bfs/recht/rsh/volltext/3_BMU/3_74_1.pdf 
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Up to 2010 no PSR were so far necessary and carried out for interim storage facilities for low and 
intermediate level radioactive wastes and waste treatment plants. Medium term, the regulation is also 
planned on these facilities. 

With the ESK recommendation PSÜ-ZL67 a framework for the implementation of PSRs in interim storage 
facilities for spent fuel and high active waste is introduced. The reasons for the late introduction of PSRs 
for this type of facilities were manifold: 

Only dry storage in robust storage containers, that provide permanent safe isolation, criticality safety and 
heat transfer by means of completely passive systems, is seen as safe enough for the storage of spent fuel 
and high-active waste in Germany. 

Until 2002 only two central facilities of that type were in operation in Germany, each of those stored only 
few casks with very limited inventory. Only after the construction of several decentralized ISFs at the 
reactor sites and after the operating period of those reached several years, the necessity for PSRs grew. 

The grown waste management tasks and the time frame to be considered for the interim storage however 
lead to important arguments for a PSR: 

The number of dry storage facilities for spent fuel and/or high active waste has risen to 17 facilities since 
2002. The interim storage time will take a few decades, as a repository for those wastes will not be 
available before 2035. 

During the storage time there are both, deliberate and unintended, changes within the facility, in the 
operating organization, of the regulatory framework, in the neighborhood of the facility etc., happening, 
that promote a periodic review. It may well be that accumulated modifications, interactions, operating 
experiences in the own as well as in other storage facilities, and ageing result in unfavorable developments 
for the facility’s overall safety status. The PSR as a holistic view on the facility’s current safety status 
allows comprehensively to assess these effects for the ten-year period, to identify safety detriments and to 
improve the overall safety of the facility. 

2. Legal Framework – PSR in Interim Storage Facilities 

Following IAEA’s recommendations, WENRA introduced PSRs in its safety reference levels for storage 
facilities and improved the formulations. According to WENRA-WGWD Report (Version 2.1) these are 
the SRLs 59 – 6168: 

S-59: The licensee shall carry out at regular intervals a review of the safety of the facility (PSR). The 
review shall be made periodically, at a frequency which shall be established by the national regulatory 
framework (e. g. every ten years). 

                                                      
67  ESK recommendations for guides to the performance of periodic safety reviews for interim storage facilities for 

irradiated fuel elements and heat-generating radioactive waste (PSÜ-ZL), 2010-04-11, 

 http://www.entsorgungskommission.de/englisch/downloads/eskempfehlungesk30llberevfassung29112012e.pdf 
68 WENRA Working Group on Waste and Decommissioning (WGWD): Waste and Spent Fuel Storage Safety 

Reference Levels Report, Version 2.1, February 2011 

 http://www.wenra.org/media/filer_public/2012/08/30/wgwd_v1-2waste-and-spent-fuel-storage-safety-reference-
levels.pdf 
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S-60: The scope and methodology of the PSR shall be clearly defined and justified. The PSR shall confirm 
the compliance with the licensing requirements. It shall also identify and evaluate the safety significance of 
differences from applicable current safety standards and good practices and take into account the 
cumulative effects of changes to procedures, modifications to the facility and the operating organization, 
technical developments, operational experience accumulated and ageing of SSCs. It shall include 
consideration of the acceptance criteria for waste and spent fuel packages and unpackaged spent fuel 
elements and any deviation from these criteria during storage. 

S-61: The results of the PSR shall be documented. All reasonably practicable improvement measures shall 
be subject to an action plan. 

The requirements in 2009/71/EURATOM of 25.06.2009, Article 6 Section 2 and 3 require the member 
states to systematically check and evaluate safety and to improve safety in their nuclear facilities 
continuously. This more general formulation can be interpreted as requirement to implement periodic 
safety assessments. 

Those requirements were taken as a basis to formulate the PSR guidelines by ESK. Their specific 
requirements are: 

The PSR is to be conducted at intervals of 10 years. 

The assessment has to be based on laws, ordinances, applicable technical rules and regulations in the 
Federal Republic of Germany, operating experience and the state-of-the-art in science and technology. 

The PSR shall update the description of the facility and consider all safety-relevant changes in respect to 
e.g. modifications made to the facility, changed regulatory requirements, changes in the management 
organization. The evaluation of own and external safety-relevant operating experience in different areas 
shall be included. The accident analyses submitted must be checked under current boundary conditions. 
Also the ageing management and the safety management are to be reviewed. 

The operator has to summarize the results of the safety review for an informative overall picture. Where 
necessary, safety improvements shall be described and time information on implementation periods 
included in an action plan. 

The nuclear supervisory authority shall assess the review and confirm the safety status of the interim 
storage facility. 

As additional document addressing ageing aspects ESK has prepared a draft guideline. Like the PSR draft 
guideline, this additional document was released to be tested during the PSR process (details on the 
implementation process see below). 

3. Implementation – test phase 

As requirements for and experiences with PSRs for other facilities are quite different from those for 
storage facilities ESK and BMU decided to test the draft guideline before coming into force and to include 
the lessons learned in the test phase to improve the draft. Picture 2 illustrates an overview on this process. 
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Picture 2: PSR implementation test phase I 

 

The picture shows the involved parties and their functions during the test phase in a simplified way. The 
process was started with the draft guideline of the ESK. BMU has released the draft for application in this 
test phase. The operator performs the assessment and provides draft versions of the report. The supervising 
state agency checks the PSR for factual correctness, for compliance with the applicable standards and 
approves the action plan if necessary.  

The experts monitoring the PSR test phase shall advise the operator of the interim storage facility and 
provide recommendations. Their task is to identify lessons learned in the implementation process and to 
report those back to ESK.  

With the result of the test phase I ESK plans to finalize the PSR guideline, so that federal regulator BMU 
can finally publish the guideline (see picture 3). 

Picture 3: Planned finalization of the PSR guideline 

 

 
This two-year test phase started in October 2011. The performance of a PSR will be tested for two selected 
interim storage facilities. The two selected interim storage facilities are: 
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Transportbehälterlager Gorleben (TBL-G), a central interim storage facility mainly for heat generating 
waste from reprocessing, in operation since 199569, operator: GNS Gesellschaft für Nuklear-Service mbH, 
and 

Standortzwischenlager Lingen (SZL), a local interim storage facility for spent fuel from the nuclear power 
plant Emsland, in operation since 2002, operator: Kernkraftwerke Lippe-Ems GmbH (subsidiary company 
of RWE Power AG and E.ON Kernkraft GmbH). 

Picture 4: Left: TBL Gorleben (Source: GNS), right: Interim Storage Facility Emsland (Source: 
faz.net) 

 

 
The two selected interim storage facilities comprise the different types of interim storage facilities in 
Germany. The TBL Gorleben is the oldest interim storage facility located in Lower Saxony. It is the 
second largest storage facility in Germany. Currently 108 casks have been placed in TBL-G. The building 
concept is a forerunner to today’s WTI building concept. The SZL Lingen is one of the 12 local interim 
storage facilities in Germany, which have been built with termination of reprocessing. Currently 26% of 
the storage capacity of SZL Lingen is occupied. The SZL Lingen is a single-nave building according to 
STEAG building concept. 

The PSR test-phase started with TBL Gorleben in 2011. Draft papers from GNS have been discussed in 
May and October 2012 and the last draft was issued in April 2013. Discussion is still ongoing. The 
competent state regulatory agency will review the draft. GNS schedules the finalization of the PSR till 
September 2013.  

The PSR in SZL Lingen will be started in the second half-year 2013. So the experiences of the first PSR in 
an interim storage facility benefit the second process. 

4. PSR for TBL Gorleben – Preliminary results for improving the guideline 

While the preparation process for the first PSR for an ISF is still underway, the following preliminary 
conclusions can be drawn. 

A standard document for any nuclear facility, also part of the safety case for the facility, is the description 
of the facility. Any safety assessment has to be based on a current description of the facility and its safety 
systems, so the ESK guideline required an update to this document. The operator has chosen to remove 

                                                      
69  Year of the first cask loaded into the facility. 
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safety related parts from the description and to move those descriptions to the evaluation section of its 
report. As the descriptions alone are not a safety evaluation as to be expected in a PSR, these have to be 
associated with safety criteria and safety evaluations. As these associated parts are mostly missing, this 
lead to a predominance of descriptions rather than safety evaluations. 

The report currently misses to name the applicable safety standards, so that no clear safety evaluations can 
be made because the basis for evaluations is missing or left unclear. 

Completely missing in a systematic way is the identification of differences to current safety standards, their 
safety-related evaluation and, if necessary, the derivation of an action plan to improve the safety features of 
the facility. As this should be the major outcome of a PSR, one of the most characteristic elements is 
missing in the current draft. 

Additional improvements have been recommended. 

The identified weaknesses of the current draft should be reason enough to improve the guideline. As the 
main goals of a PSR, well-formulated in the guideline’s first sections, contrast widely with the 
implementation result, such improvements seem to be necessary to yield a higher PSR quality. The 
guideline can be extended for this purpose by processing information with a focus on the safety 
assessment. In particular, the development of an action plan should be highlighted. 

5. Conclusions 

Preliminary conclusions from the test phase show that the implementation of the draft guideline requires 
interpretation. The aim of a PSR, to be a holistic, comprehensive and systematic review of all safety issues 
of a facility, based on the current state of science and technology, with a clear description of the safety 
standards to be applied and a traceable evaluation of the facility’s current status against those standards, 
including identification and evaluation of interdependencies, is currently not completely reached. The 
current conclusion is that the guideline requires upgrades to improve this implementation process. 

The test phase also demonstrates that the view of the regulator and those of the operator differs widely. The 
philosophy of the PSR as a holistic safety check, following a 10-year operating period of the facility, was 
interpreted in a very different way. Even though intense communication was offered by the monitoring 
team, efforts to approximate the different understanding failed. 

Currently the process is still underway. Checking of the PSR report by the supervising state agency has 
still to be performed. The second PSR, for a decentralized storage, will be performed later on. From these 
experiences further changes to the process will result and improvements for the guideline will be 
recommended.  
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