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ABSTRACT 

 

Routine reviews of NPP operation (including reviews of plant modifications, operating 

experience, plant management) and special reviews following safety significant events are the primary 

means for ensuring safety. As an additional and complementary tool, systematic safety reassessments, 

termed periodic safety reviews (PSR), have been initiated to assess the cumulative effects of plant ageing 

and plant modifications, operating experience and technical enhancements. At the time being, PSR is 

already part of the regulatory system in many countries, though the scope and content of PSR, the manner 

of its implementation and the regulatory activities relevant to PSR vary depending on national 

regulations. This was the reason to revise and update the existing Safety Guide taking into account IAEA 

Member States experiences proposing an approach to evaluate 14 safety factors within PSR. In this paper 

main emphasis is given to the safety factors related to the safety area “plant” which address plant design, 

actual condition of structures, systems and components, equipment qualification and ageing. Some 

countries performing PSR follow their own approach, e.g., Germany whose approach is briefly described. 

 

INTRODUCTION 

 

Nuclear power plants (NPP) are throughout their operating lives subject to a process of 

continuous safety reviews by the regulators. Special safety reviews are also conducted following events of 

safety significance and special supervisory issues (“acting” supervision of focal issues regarding current 

and safety related topics as, e.g., fire protection, ageing, or safety management).  

These routine or specific safety reviews are generally not comprehensive and do not always take 

into account improvements in national and international safety standards and operating practices, the 

cumulative effects of plant ageing, modifications, the feedback of operating experience, and 

developments in science and technology. 

The role of periodic safety reviews (PSR), performed approximately every 10 years, is both 

additional and complementary to the above processes. Therefore, PSR takes note of results of previous or 

ongoing review activities, including routine regulatory or NPP assessments and reviews. It is stated in 

(IAEA 2011) that systematic safety assessments of the plant, in accordance with the regulatory 

requirements, shall be performed by the operating organization throughout the plant’s operating lifetime, 

taking into account operating experience and significant new safety related information from all relevant 

sources.  

To support the application of the PSR tool, a Safety Guide has already been issued by the 

International Atomic Energy Agency (IAEA) in 1994 which has been revised in 2003 (IAEA 2003). The 

revised Safety Guide was sound, but IAEA Member States’ experience showed that additional 

recommendations should be provided on: 

� Follow-up PSR (i.e. 2nd, 3rd, etc.), 

� Use of PSR as a tool or the results as an input in assessing long  term operation, 



 

22
nd
 Conference on Structural Mechanics in Reactor Technology 

San Francisco, California, USA - August 18-23, 2013 

Division VIII 

� Modified safety factor to address management systems and safety culture, 

� More detailed description on global assessment. 

The general scope and principles of a PSR remain valid for all PSRs carried out during the 

lifetime of a NPP. However, there may be substantial differences between the results of the first and the 

following PSRs at the NPP or when the PSR is used for assessing life time extension (long term 

operation) of a NPP. 

In the case of a first PSR for a NPP built to earlier standards, experience has shown that for a 

large number of NPPs, with poor or limited documentation, the design bases had to be recovered, the 

design documentation completed and updated in accordance with the actual configuration and a proper 

safety justification had to be provided.  

For some plants, with modern configuration management and traceable safety assessment, the 

first PSR has been used to confirm the design basis as well as safety and hazard analysis as documented. 

The second and subsequent PSRs take into consideration the results of the already existing PSRs and the 

implementation of the corrective actions previously identified. These PSRs must still evaluate the design, 

in particular relevant modifications implemented since the last PSR.  

Furthermore, as already addressed, the PSR is now being used by some Member States to support 

the decision on licensing renewal or the PSR results provide a basis for the regulatory decision regarding 

extension of the operational lifetime of a NPP.  

In the latter case, the PSR may include the following additional features: 

� Broader focus of the long term operations process including, for example, reviews of time 

limiting ageing analysis, 

� Systematic approach identifying systems, structures and components within the scope of a 

long term operation process, 

� Engineering evaluation using defined acceptance criteria, 

� Re-evaluation of the radiological impact on the environment. 

The precise approach taken by each Member State depends on the national legal context and the 

defined role of PSR in their respective regulatory process. In most cases guidelines are either provided by 

the regulator or provided by the licensee and discussed/agreed with the regulator prior to commencing the 

PSR.  

Also the Western European Nuclear Regulators’ Association (WENRA) established, within their 

process to harmonize nuclear safety in the European countries, so-called safety issues with a set of safety 

reference levels; one safety issue is periodic safety review (WENRA 2008), taking into account the 

general recommendations of (IAEA 2003).  

The aim of a PSR according to (WENRA 2008) is to  

� confirm that the plant remains safe as originally intended, 

� establish exact plant status with respect to ageing and wear out, 

� justify the current safety level of the plant by comparison with current international standards 

and assessment techniques, 

� demonstrate that adequate arrangements are in place to maintain safety, 

� propose improvements to reach or maintain a high level of safety. 

Currently, this safety issue is under discussion at WENRA for potential amendments with respect 

to the lessons learned from the Fukushima accident. 

In contrast to other safety review approaches, PSR is a comprehensive, integrated assessment 

which provides a complete picture of the plant safety status at a fixed point in time (snapshot). The PSR 

approach allows trends analysis, e.g. resulting from inspections, over the operating period since the last 

PSR. It also provides a basis for the evaluation of the expected safety level of the plant up to the next 

PSR.  

A general time scheme of a PSR is shown in Figure 1. In this context, PSR can be or is used as an 

input for licensing renewal and long term operation of NPPs. 
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Figure 1. General time scheme for a PSR. 

 

IAEA GUIDANCE TO PERFORM PSR AND INTERNATIONAL EXPERIENCES 

 

Safety Guide NS-G-2.10 (IAEA 2003) identifies 14 safety factors which, if properly reviewed, 

should meet the objective of a PSR. Although the safety factors are considered to be sufficient and 

suitable, specific needs of an IAEA member state may require some variation in the set of safety factors.  

The PSR in Japan covers the operator safety activities at nuclear installations in operation and 

follows in general the idea of safety factors. Nevertheless it does not cover the design review which has 

been found to be one of the main safety factors in the PSR of the Eastern European countries. Moreover, 

concerning the probabilistic safety assessment (PSA), the PSR guideline issued in Japan mentions it is 

desirable that this assessment be conducted by the licensees of reactor operation on a voluntary basis 

(NISA 2011).  

Notwithstanding any variation, achieving the objective of the PSR is fundamental and should not 

be compromised. Therefore, it is recommended that agreement is reached between the licensee and the 

regulator on the safety factors to be used and what their review will entail prior to the start of the review 

of safety factors. This includes an agreement on the list of current international safety standards and 

practices to be considered in the review as well as the type of documentation being expected. 

The safety factors are grouped into five subject areas as shown in Table 1 to facilitate the review. 

This table contains the headings of the safety factors as described in the recently issued updated Safety 

Guide on PSR for NPPs (IAEA 2013).  

 

Table 1: List of safety factors grouped into five safety areas. 

 

SAFETY AREA SAFETY FACTORS 

Plant - Plant design 
- Actual condition of structures, systems 

and components  important to safety 

- Equipment qualification 

- Ageing 

Safety analysis - Deterministic safety analysis 

- Probabilistic safety assessment 

- Hazard analysis 

Performance and feedback of 

experience 

- Safety performance 

- Use of experience from other plants and 

research findings 

Management - Organization, the management system 

and safety culture 

- Procedures 
- Human factors 

- Emergency planning 

Environment - Radiological impact on the environment 
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Moreover, a clearer structure has been chosen for the description of each safety factor by 

providing objectives, tasks, scope and methodology as well as separately information on inputs and 

outputs of the safety factor assessment which are relevant for other safety factors. 

In the following, the four safety factors relating to the safety area plant which address plant 

design, actual condition of structures, systems and components (SSCs), equipment qualification and 

ageing are discussed in more detail. 

The objective of the review of plant design is to determine the adequacy of the design of the NPP 

and its documentation by assessment against the current licensing basis and national and international 

standards, requirements and practices. This should include an examination of: the degree of independence 

of the levels of defence in depth, the adequacy of delivery of preventive and mitigating safety functions, 

redundancy, separation and diversity of SSCs important to safety as well as the defence in depth in the 

design of structures (e.g., review of fuel integrity, cooling circuit and containment building).  

Where the plant has undergone a significant number of modifications over its lifetime or in the 

period since the last PSR, the cumulative effects of all modifications on the design should be examined 

(e.g. review of the loading on electrical supplies or post trip cooling demands on water supplies).  

The objective of the review of the actual condition of SSCs is to determine the actual condition of 

SSCs important to safety and to consider whether they are capable and adequate to meet design 

requirements at least until the next PSR. In addition, the review should verify that the condition of SSCs 

important to safety is properly documented, as well as reviewing the on-going maintenance, surveillance 

and in-service inspection programmes, as applicable.  

The actual condition of the SSCs important to the safety of the NPP should be reviewed using 

knowledge of any existing or anticipated ageing processes or of obsolescence of plant systems and 

equipment, modification history and operating history. The implications of changes to design standards 

since the plant was designed or since the last PSR should be examined during the review of plant 

condition.  

After determining the actual condition of the SSCs important to safety, each SSC should be 

assessed against the current or updated design basis to confirm that design basis assumptions have not 

been significantly challenged and will remain so until the next PSR.  

The objective of the review of equipment qualification is to determine whether plant equipment 

important to safety has been properly qualified (including for environmental conditions) and that this 

qualification is being maintained through an adequate programme of maintenance, inspection and testing 

that provides confidence in the delivery of safety functions until at least the next PSR.  

The review of equipment qualification should include an assessment of the effectiveness of the 

plant’s equipment qualification programme. This programme should ensure that plant equipment 

(including cables) is capable of fulfilling its safety functions for the period until at least the next PSR. The 

review should also cover the requirements for performing safety functions while subject to the 

environmental conditions that could exist during both normal and predicted accident conditions.  These 

should include seismic conditions, vibration, temperature, pressure, jet impingement, electromagnetic 

interference, irradiation, corrosive atmosphere and humidity, fire (e.g. hydrogen fire) and combinations 

thereof and other anticipated events.  

The review of equipment qualification should also consider the effects of ageing degradation of 

equipment during service and possible changes in environmental conditions during normal operation and 

predicted accident conditions since the programme was devised. Plant equipment should be classified, 

designed, manufactured and qualified according to its importance to safety on the basis of relevant safety 

requirements and standards. At a minimum, PSR should verify that the standards and requirements in use 

for equipment qualification at the plant remain valid.  

The objective of the review of ageing is to determine whether ageing aspects affecting SSCs 

important to safety are being effectively managed and whether an effective ageing management 

programme is in place so that all required safety functions will be delivered for the design lifetime of the 

plant and, if it is proposed, for long term operation. The review should assess whether a systematic, 

effective and comprehensive ageing management programme is in place, all relevant ageing degradation 
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mechanisms are identified, and the models used to predict the evolution and advancement of ageing 

degradation are properly supported in accordance with current accepted practices pertaining to ageing 

degradation, adequate measures are taken to monitor and control ageing processes, the ageing 

management programme will ensure continued safe operation for at least the period until the next PSR. 

As one can see from the safety area “plant” described above, the grouping is based on strong 

linkages and interfaces between safety factors within each group. Therefore, the review of the entire 

safety factors within a group should take account of these linkages. Moreover, they should not be carried 

out totally independent of each other. As a typical example Equipment Qualification and Ageing has to be 

mentioned. In some cases topics are overlapping and can be dealt with in different safety factors (e.g. 

actual plant conditions, equipment qualification and ageing). However, the topics should be addressed 

only in one safety factor and referenced in the other one. This is, in particular, necessary if the reports on 

the single safety factors are submitted separately to the regulator and the whole information on all safety 

factors is still not available. 

In addition, the results of one safety factor assessment may serve as input for another (safety 

performance is an input for deterministic and probabilistic safety analysis). Ultimately, it is the 

assessment of the individual safety factors, taking into account their interaction, which provides the global 

view needed for the overall assessment of NPP safety. 

It should be noted, that not all Member States review all of the safety factors within their PSR. 

Some licensees have addressed some safety factors or parts of safety factors under other legal or license 

instruments. However, the guidelines and safety factors presented in (IAEA 2003) provide a useful check. 

For each safety factor a review of the effectiveness of the associated programs should be 

performed. This could include the review of the results of various previous audits, peer reviews and self-

assessments. 

On completion of all individual safety factor reviews, the licensee performs an overall assessment 

of plant safety taking into account all findings, corrective actions, and plant strengths identified by the 

PSR. Each safety factor report and its results are reviewed and compared to the other safety factor reports 

to identify any duplication and to resolve any inconsistencies. 

Findings from the review of individual safety factors may indicate that plant safety level is 

acceptable; however, a global assessment of safety at the plant should be carried out to review their 

interaction with other safety factors (it is possible that a deviation in one safety factor can be compensated 

for by strength in another safety factor). 

From the development of a consolidated list of findings it may be possible to group similar 

findings with a view to optimizing corrective actions. 

Other supporting information that may be considered for the review includes: 

� Regulatory requirements and PSR scope and methodology documents, 

� Regulator feedback for previously submitted PSR documents, 

� Regulatory issues identified prior to or during the PSR, 

� Reference material for the above reports. 

By considering the safety factor issues in their entirety, the global assessment can identify issues 

which when considered in isolation, may appear acceptable but when taken together may prove to be 

unacceptable. In some cases a number of issues which require a common corrective action/safety 

enhancement to resolve them may be combined in the global assessment. 

A key activity of the global assessment is to screen issues according to their safety significance in 

order to prioritize implementation of the corrective actions/safety enhancement program. In some 

Member States these issues are prioritized prior to the global assessment and then reviewed during the 

global assessment. It is important that the global assessment provides an overall conclusion on the risk 

associated with continued operation, taking into account committed actions and dispositions for issues for 

which there is no corrective action. 

At the time being, PSR is already part of the regulatory system in many countries, though the 

scope and content of PSR, the manner of its implementation and the regulatory activities relevant to PSR 
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vary depending on national regulations. All countries belonging to the European Union require PSR as 

well as many countries in Asia and South-America. PSRs are usually performed every ten years.  

One example of applying the PSR tool is the procedure in Hungary (Berg et al. 2012). This 

country has strictly applied the IAEA recommendation using the safety factor approach with 11 safety 

factors for the first PSR and with 14 safety factors according to (IAEA 2003) for the second PSR. The 

PSR of the first two units was performed between 1995 and 1997. At that time the PSR was performed to 

provide the regulatory basis for the renewal of the permanent operational license. The operational licenses 

were extended till the end of 2008. The PSR of the second twin units was prepared in 1998-1999, in 

accordance with a new regulation. The operational license of Units 3 and 4 was extended until the year of 

2010.  

Others IAEA Member States have developed their own approach and issued respective PSR 

regulations and guidance documents such as Germany as described below and United Kingdom (see 

IAEA 2010 and ONR 2011). The development of these own approaches results from the fact that both 

countries started already very early after the Chernobyl accident their activities to perform a 

comprehensive review.  

Canada was the first country applying the PSR tool (calling it integrated safety review) for 

evaluating the lifetime extension of a NPP (CNSC 2008). The overall conclusion is that the methodology 

and scope are identical but some topics (e.g. ageing) would be paid a higher attention and that additional 

time for the review might be necessary. These aspects are picked up in (FORO 2011) applying the safety 

factor approach.  

To date only Russia and the U.S. have not yet implemented PSR as part of their current 

regulatory framework. Russia discusses to introduce this concept for new build NPPs.  

 

GERMAN APPROACH FOR PERIODIC SAFETY REVIEWS 

 

The following PSR objectives of NPPs have been identified: 

� Response to the question of whether the plant under consideration has a sufficient safety 

standard, also in its future operation, 

� Assessing the safety of a plant on the basis of the current plant condition and on the advances 

in science and technology, 

� Weighting deviations from requirements according to the relevant level of defense in depth, 

� Taking into account backfittings that are in the process of being implemented; especially for 

the beyond-design basis area, 

� Assessing the balance of the design through a PSA with up-to-date methods. 
The PSR supplements the permanent monitoring of NPPs within the framework of state oversight 

and the PSR elaborating and assessing process is usually running about three to four years. If the PSR 

shows the necessity to perform specific in-depth investigations which needed a longer time to be 

completed, these results are assessed in the routine oversight activities. 

For performance and contents of a PSR in Germany, guidelines (BMU 1997, 1998) and 

supplementing technical documents have been issued. For PSA, a revised guideline and corresponding 

technical documents have been elaborated broadening the application area to external hazards and Level 2 

PSA for full power operation. The hierarchy of the German PSR documents is shown in Figure 2. 

As a result of the German decision to phase out of nuclear energy until 2022, only two or three 

PSRs remain to be performed in Germany. Therefore, the process for updating the PSR guidelines will no 

longer occur. Regarding probabilistic safety assessment it is planned to provide a supplementary technical 

document for probabilistic safety analysis, in particular with respect to human reliability, external 

hazards, low power and shut down Level 1 PSA and some aspects of Level 2 PSA, in particular release 

categories of radionuclides to take into account experiences with the existing documents and further 

developments on international level. 

In (IAEA 2013) it is stated that a review of the physical security of NPPs is generally not 

included in PSR and that the effectiveness of security arrangements to prevent unauthorized actions which 
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could jeopardize nuclear safety should be reviewed periodically by the appropriate national authorities. 

However, as depicted in Figure 2, physical protection/security is also assessed within the German PSR. 

Investigations concerning level 3 incidents constitute the central point of the PSR, i.e. focusing on 

whether the enveloping incidents can be controlled by available preventive measures with sufficient 

effectiveness and reliability. The review of safety installations is to be based on valid documents and 

verifications. When assessing deviations from the safety goal oriented requirements described below, the 

weighting in particular is to be performed by taking into account the relevant level of defense in depth. 

The licensees have to take the following steps to prepare the PSR:  

1. Brief plant description 

2. Safety status analysis (SSA) 

3. Probabilistic safety analysis (PSA) 

4. Analysis on physical protection 

5. Assessment of results. 

 

Guide
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Figure 2. Hierarchy of German PSR documents. 

 

The brief plant description intends to provide a concise overview of the plant’s safety concept. 

The following aspects are to be taken into account in the description of the plant and all essential safety 

related structures, systems and components: 

� Configuration, 

� Arrangement, 

� Safety related function, 

� Design data, 

� Significant safety related modifications since commissioning or since the last PSR. 

More detailed system descriptions are only necessary in the brief plant description in case there 

have been any essential modifications. Additionally, the plant internal accident management measures 

that are assigned according to the safety goals should be described. Moreover, the brief plant description 

may include back fitting measures that have not yet been implemented or plant internal accident 

management measures that have been approved or are undergoing approval. 

The safety status analysis is a deterministic analysis. It is based on operating experience and 

proof-of-service and essentially covers levels 1, 2 and 3 of the defense-in-depth concept. 

The fundamental requirements relevant to safety representing a sufficient standard of safety of the 

operated NPPs are oriented towards the following safety goals: 

� Control and limitation of reactivity, 

� Limitation of radiation exposure, 
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� Cooling of fuel elements, 

� Confinement of radioactive material. 

The analysis addresses the question of whether the safety-goal oriented requirements have been 

met. This is the case whenever the mentioned safety goals are achieved at any time during the 

representative incidents by a set of safety functions. The main emphasis is put on the safety related parts 

of the plant, in particular on the behavior of systems and components in case of plant internal events. 

The evaluation of operating experience is to focus on safety aspects of normal operation, 

anticipated operational occurrences and incidents to be considered. The results are to be judged with 

regard to operating experience important to safety of plant equipment.  

Assessment of the results is to demonstrate whether the systems engineering requirements stated 

for levels 1 and 2 of the defense in-depth concept are met, and whether reliable operation with regard to 

accident prevention is ensured and can also be expected for the future. 

The PSA is to be performed with validated methods and as described in PSA guideline. Plant 

internal and external incidents and damage to structures, systems and components are to be considered if 

safety functions are required to address such events. The operating experience of the individual NPPs is to 

be acknowledged as far as possible by using plant and component specific data.  

The results of the PSA should supplement the deterministic assessment of the plant safety status 

and its operating safety as well as being used to establish the necessity and urgency of safety 

improvements. The individual assessments should be integrated into a coherent overall picture. A high 

and balanced safety level of the plant is given if 

� the deterministic safety status analysis shows that the requirements needed to satisfy the 

safety goals have been met and  

� the results of the probabilistic safety analysis demonstrate the balance of the safety concept. 

The global assessment as applied in the German approach is summarized in Figure 3. 

 

 
 

Figure 3. German approach of global assessment. 

 

The first series of German PSRs has been performed on a voluntary basis for 19 NPPs and 

completed up to the end of 2000. The PSR results did not lead to significant actions. However, typical 

measures triggered by PSR comprise changes of operational manuals, modified test strategies, further 

diversification especially of measuring devices and extended fire protection.  

The second series of PSRs for 17 NPPs is completed, required according to a revision of the 

German Atomic Energy Act in 2002. As mentioned earlier a third PSR is expected only for a few plants 

to be completed in 2016 und 2019. 
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CONCLUDING REMARKS  

 

As a complementary tool periodic safety reviews have been initiated to assess the cumulative 

effects of plant ageing and plant modifications, operating experience and technical enhancements. 

Although alternative approaches are possible the main benefit of PSR is to gain a full overview of all 

aspects regarding the safety status of the plant under consideration at a given time (snapshot). The PSR is 

now established internationally as a key regulatory instrument for maintaining nuclear safety of the NPP 

until the next PSR. 

The benefits of PSR can be briefly summarized as follows (IAEA 2010): 

� PSR can be a helpful instrument for plant license renewal depending on national legal 

framework, 

� PSR gives assurance that the plant status is acceptable regarding current safety requirements, 

� PSR is an appropriate tool for enhancing safety of the plant, 

� PSR gives further assurance that the plant is safe to continue operation until the next PSR, 

subject to implementation of the corrective actions program, 

� PSR is a valuable tool for identifying backfitting priorities, 

� PSR creates a common understanding of safety issues for both the regulatory and NPPs 

licensee staff, 

� PSR improves communications between the regulatory body and the NPPs licensee, 

� PSR is a source of public information on nuclear safety, 

� The formation of a focused PSR team, which has an overview of all nuclear safety aspects of 

the plant, creates a broader knowledge and understanding and increases the level of corporate 

cross competence on safety issues, thereby improving licensee safety culture and team spirit, 

� PSR results form a good basis for improving staff training and education programs, for 

preservation of the knowledge base and for knowledge transfer to the next generation of staff. 

However, the benefits which can be achieved by using the PSR tool strongly depend on adequate 

and comprehensive applications.  

 In August 2008, Japan issued a PSR guideline and ordered all licensees to implement PSR along 

this guideline. However, the PSR does not cover the design review and PSA is only voluntary. It is stated 

in the governmental report submitted in September 2010 (Government of Japan 2010) “that the nuclear 

installations have been designed with sufficient safety margin than that they just met the necessary design 

criteria so that backfitting has not been institutionalized”.  

This is in contradiction to the IAEA recommendations where “plant” and “safety analysis” are 

major safety areas. Moreover, the objective of the review of the safety factor “Use of experience from 

other plants and research findings” is to determine whether there is adequate feedback of relevant 

experience from other NPPs and from relevant findings of research and whether this is used to introduce 

reasonable and practicable safety improvements at the plant. In particular, new research results regarding 

earthquakes in the Pacific Ocean originated by crustal deformation which suggested the development of 

strong tensions in the Japan Trench were already available before the Fukushima accident.  

As part of the identification of lessons learned from the Fukushima accident in March 2011 it has 

been investigated if changes of the draft of the revised IAEA Safety Guide on PSR or amendments are 

necessary. The discussions showed that this draft can be published in the current version because all 

safety relevant issues are addressed in this guide. The revised Safety Guide on PSR for NPPs has just 

been issued (IAEA 2013).  

However, it has to be emphasized that PSR can only provide the expected outcome when the 

precise approach and the well structured review process are applied in due manner und when the licensee 

carefully performs the PSR and the regulatory body critically reviews the results and the proposed 

improvements. PSR process is seen as a major tool to reassess the capability of the plant design and the 

robustness of organizations to prevent severe accidents. The need for adequate PSRs and the timely 

implementation of reasonably practicable improvements should be an established requirement.  
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WENRA has underlined that the peer review of the stress tests demonstrated the positive 

contribution of periodic safety reviews as an efficient tool to maintain and improve the safety and 

robustness of plants. 

The overall benefit of PSR might also become visible by the fact that some IAEA Member States 

also apply this approach to other nuclear installations such as research reactors, fuel cycle facilities and 

defense facilities. Particularly for research reactors with higher power levels regulatory bodies in several 

countries have recently required a PSR (Kirchsteiger et al. 2005). Due to the systematic evaluation of all 

safety related technical, operational, personnel and administrative requirements, and the implementation 

of improvement measures, the safety of those facilities comply with the state of art regulations. To assist 

smaller research reactors in performing PSR it is recommended that guidance should be developed also 

for this type of nuclear installations. The first PSR for the German research reactor FRM II at Munich 

should be completed in 2014 after ten years of operation. 
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