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1 Introduction 

The Swiss Federal Nuclear Safety Inspectorate (ENSI) is the regulatory authority for nuclear 

safety and security of the nuclear installations in Switzerland. ENSI issues guidelines either 

in its capacity as a regulatory authority or based on a mandate established by an ordinance. 

Guidelines are support documents that formalise the implementation of legal requirements 

and facilitate uniformity of implementation practices. Furthermore, they concretise the state-

of-the art in science and technology. ENSI may allow deviations from the guidelines in indi-

vidual cases, provided that the suggested solution ensures at least an equivalent level of 

nuclear safety or security. 

2 Subject and scope 

According to Article 22, paragraph 2, letter e of the Nuclear Energy Act (732.1), the holder of 

a licence for a nuclear power plant must periodically perform a comprehensive safety review 

(Periodic Safety Review, PSR). The Nuclear Energy Ordinance (732.11) concretises the con-

tent of the PSR in Article 34. This guideline ENSI-A03 regulates the procedure and scope of 

the PSR in detail for nuclear power plants in Switzerland. The content and structure of the 

guideline is closely based on the IAEA Safety Standard SSG-25 “Periodic Safety Review for 

Nuclear Power Plants”. The WENRA Safety Reference Levels are also taken into account. 

The goal of the PSR is a complete safety assessment of the whole nuclear power plant. Ac-

cording to the Nuclear Energy Ordinance, it must be performed at least every 10 years by the 

holder of an operating licence for a nuclear power plant. The operating experience of the 

past 10 years must be assessed and compared with relevant operating experience of other 

nuclear power plants. The comprehensive review of the organisation and its management 

system and the technical and technological ageing processes for components relevant to 

safety as well as the results of deterministic and probabilistic safety analyses taking into ac-

count current hazard assumptions provide important information on the safety of the nuclear 

power plant allowing a prognosis to be determined for its future safety status. 

For an operation exceeding 40 years, this prognosis must be supplemented by special anal-

yses for long-term operation and updated at least every 10 years as part of the PSR. 

In addition, it has to be verified whether all required backfits have been made in accordance 

with the state of the art in backfitting technology and whether under consideration of the state 

of the art in science and technology additional measures must be taken to further reduce the 

hazards (Article 22, paragraph 2, letter g of the Nuclear Energy Act). 
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3 Legal basis 

This guideline implements the basic legal requirements stated in Article 34 of the Nuclear 

Energy Ordinance (732.11). 

Furthermore, this guideline is based on the following provisions: 

a. Ordinance on the Methodology and Conditions for the Assessment of the 

Criteria for Provisional Shutdown of Nuclear Power Plants (732.114.5) 

b. Ordinance on Hazard Assumptions and the Assessment of the Protection 

against Accidents in Nuclear Installations (732.112.2) 

4 Principles for performing a PSR 

4.1 Responsibilities 

a. The operational organisation according to Article 30 of the Nuclear Energy 

Ordinance is competent and responsible for implementing the PSR. 

b. If parts of the PSR are performed by external companies and experts, then 

the operational organisation shall be responsible for their content, quality, 

and correctness. 

4.2 Project plan and documentation 

a. The operational organisation must submit an extensive project plan to ENSI 

no later than 21 months prior to the deadline for the submission of the PSR. 

The project plan must particularly include data for the creation of the PSR: 

1. Project organisation with competencies and responsibilities 

2. Specifications for quality assurance and internal monitoring 

3. National laws, ordinances, standards and guidelines which are taken 

into account 

4. International standards, regulations, reports and foreign rules which 

are taken into account 

5. Review period 

6. Detailed table of contents 

b. The design, type, and form of the PSR documentation to be submitted to 

ENSI must be specified and defined in the project plan. The following as-

pects must be considered: 
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1. The evidence must be transparent, understandable, free of contradic-

tions, and easily legible. 

2. The evidence must be categorised by topic and if practical, adapted 

to the structure of the present guideline. A summary overall assess-

ment of the PSR (see Section 5.9) must be made in a separate report 

intended for publication. 

3. Referenced documents must be submitted to ENSI with the PSR-

documentation. 

4. The PSR-documentation must be submitted in printed form (1 copy) 

and electronically. 

5 Content of the PSR 

5.1 Plant overview 

5.1.1 Location 

The site characteristics must be reviewed and assessed in terms of safety. The following 

aspects require particular consideration: 

a. New industrial plants and transport routes in the near vicinity 

b. New knowledge regarding meteorological conditions 

c. New knowledge regarding hydrological conditions 

d. New knowledge regarding geology and earthquakes 

e. Changes regarding population distribution as well as emergency planning 

measures 

5.1.2 Status of request fulfilment 

a. The processing status of ENSI’s requests resulting from the last PSR must 

be presented and assessed. 

b. The processing status of ENSI’s requests issued by formal orders during 

the review period must be presented and assessed. 

5.1.3 General design concept 

a. The general structure of the nuclear power plant must be presented. 
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b. The way in which the concept of defence in depth is implemented must be 

demonstrated. For each level of defence, the technical and organisational 

measures taken must be presented. 

c. The extent of independence of the prevention measures on different levels 

of defence must be presented. If individual components or component 

groups are required for multiple levels of defence, their safety significance 

must be demonstrated. 

d. The way in which the fundamental safety objectives defined in Article 1, let-

ter d of the DETEC Ordinance on Hazard Assumptions and the Assess-

ment of the Protection against Accidents in Nuclear Installations 

(732.112.2) are fulfilled must be demonstrated. For the fulfilment of each 

safety objective, the necessary specific safety objective as well as cross-

cutting measures and processes must be designated. The necessary tech-

nical systems, measures and processes must be presented for carrying out 

each specific safety function. 

e. It has to be shown to what extent the present design of the plant fulfils the 

requirements of the Swiss regulatory framework. Deviations must be as-

sessed in terms of safety. 

f. The backfitting of the nuclear power plant in accordance with the state of 

the art in backfitting technology must be demonstrated. It must also be 

demonstrated that the nuclear power plant was backfitted to the extent 

which is reasonable for further hazard reduction. Deviations from the cur-

rent state of the art in science and technology must be demonstrated and 

their safety relevance be assessed. 

5.2 Operational management and operating behaviour 

The results of the systematic safety assessments according to Article 33 of the Nuclear En-

ergy Ordinance must be considered in the assessment of the specific topics of Sections 5.2.1 

to 5.2.8. This must include a presentation and assessment of the summary results for the 

review period. 

5.2.1 Operating experience 

a. Safety indicators must be checked in terms of their suitability and com-

pleteness. The experience with the indicators recorded during the review 

period must be presented. 

b. Insights from the assessment of the indicator progression (trend analysis) 

must be presented and assessed in terms of safety. 
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c. If possible, the indicators must be assessed in comparison with indicators 

from other plants (national and international). 

d. Any weaknesses identified in the plant, in provisions, or in the operating 

process must be presented. Corrective actions are to be shown. 

5.2.2 Events 

a. The process for handling events must be reviewed and assessed in terms 

of its suitability and effectiveness. In particular it must be demonstrated how 

the human, technological, and organisational aspects and their interactions 

are taken into account. Possible optimisation possibilities must be demon-

strated. 

b. The causes of events subject to reporting, the ways in which faults were 

detected, and the impacts on the plant and its operation must be demon-

strated and assessed. 

c. Insights gained from events not subject to reporting must be presented. 

d. Accumulations of events with similar causes must be identified and as-

sessed. Preventative actions must be presented. 

e. Events from other nuclear power plants having significance for the plant 

under review must be assessed in terms of safety. Conclusions must be 

presented for the plant under review. 

5.2.3 Reactor core, fuel assemblies and control rods  

a. Experience in respect of the design, monitoring and verification of the reac-

tor core, including methods used for the design and evidence, must be pre-

sented and assessed. 

b. Key modifications in core design and fuel management strategy must be 

presented and assessed. 

c. Operating experience relating to the reactor must be presented and as-

sessed. This includes: 

1. Presentation of the nuclear, thermohydraulic, and mechanical param-

eters 

2. Core monitoring trends (e.g. distance from limits) 

3. Differences between calculated and measured values 

d. Operating experience relating to the fuel assemblies and control rods used 

must be presented and assessed. This particularly includes the description 

and assessment 
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1. of any abnormalities of or damages to the fuel assemblies or control 

rods, 

2. of the usage of test assemblies, 

3. of irradiation projects, 

4. of modifications of fuel or control assemblies and 

5. experience from the inspection programmes. 

e. Experience relating to fuel assemblies and control rods handling must be 

presented and assessed. 

f. Experience relating to fuel assemblies and control rods manufacturing must 

be presented and assessed. 

g. With regard to the storage of fuel assemblies at least the following aspects 

must be presented and assessed: 

1. Sub-criticality, including the corresponding evidence procedures and 

calculation methods 

2. Fuel-rod integrity 

3. Status of the storage racks. 

5.2.4 Radiation protection 

a. Experience relating to the processes used for radiation protection must be 

presented and assessed. Implemented improvement measures must be 

demonstrated. 

b. The existing protective and monitoring measures for meeting the require-

ments for controlled areas and the supervised area must be assessed in 

terms of condition and functionality. 

c. The experience and insights gained from the actions taken to prevent 

avoidable activation and for the reduction of radioactive substances and 

contamination must be presented and assessed. 

d. Experience and insights that led to a limitation or optimisation of worker ra-

diation exposure must be presented and assessed. The following aspects 

must be considered in particular: 

1. Comparison of the determined individual, job-related and collective 

doses with the dose planning targets defined in the annual, overhaul, 

and radiation-protection planning for the individual activities 

2. Measures related to workplaces and workers already implemented 
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3. Opportunities for improvement based on plant internal or external ex-

perience 

e. The condition, modifications, and experience relating to the radiation 

measurement equipment used for operational radiation protection, personal 

dosimetry, and monitoring of the plant must be presented. Possible weak 

points must be identified. Corrective action must be shown. 

f. At least the following information must be presented and assessed in re-

spect of the medical service: 

1. Organisation 

2. Equipment 

3. Team training 

4. Experience in the controlled area 

g. Emission monitoring and its results must be presented and assessed. This 

particularly includes the following: 

1. Comparison of the measuring methods, instrumentation and sampling 

systems with the state of the art in science and technology and global 

experience 

2. Assessment of the results regarding compliance with the discharge 

limits as specified in the operating licence and discharge regulations 

as well as with regard to the state of the art in science and technolo-

gy. 

5.2.5 Water chemistry 

a. The development of the relevant chemical and physical parameters in the 

safety-related circuits and fuel storage pools must be demonstrated and 

assessed. This may also include biological parameters on a case-by-case 

basis. 

b. Plant modifications affecting the water chemistry must be presented and 

assessed. 

c. Changes in the water chemistry of cooling circuits affecting the chemical, 

physical and in some cases, the biological parameters must be assessed. 

d. The following aspects in particular must be demonstrated and assessed for 

components used to clean radiologically contaminated water (water clean-

ing, waste-water treatment, etc.): 

1. Filters and resins used (solid filters and ion exchangers) 

2. Measures for minimising waste 
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3. Measures for minimising discharges to the environment 

e. The processes in the laboratory, including quality checks, and the laborato-

ry equipment must be presented and assessed. 

f. New insights from science and technology in the field of water chemistry 

which are or could become relevant for the plant under review must be de-

scribed and assessed. 

5.2.6 Environmental monitoring 

The environmental monitoring programme presented in the emissions regulation must be 

assessed in terms of the following aspects: 

a. The radiological sources which can lead to a release of radioactive sub-

stances must be identified. The maximum possible impacts of the release 

into the environment must be assessed. 

b. The measurement location, the sample types, and the measurement meth-

ods must be assessed with regard to their suitability for detecting the re-

lease of radioactive substances and the evaluation of their impact on the 

environment. 

c. Opportunities for improvement in the sampling and measurement plan must 

be identified and assessed. 

d. The measurement results of the environmental monitoring must be com-

pared with the results of dispersion calculations and assessed. 

5.2.7 Radioactive waste, spent fuel assemblies and transports 

a. The treatment of radioactive raw waste must be presented and assessed. 

Its accrual (solid, fluid, gaseous), the effectiveness of the applied treatment 

processes, the type and amount of material released from regulatory con-

trol, and the accumulated inventory (volume, storage, and documentation) 

must be specifically considered. 

b. The number and types of the finally treated waste packages and the expe-

rience gained from the treatment campaigns (including corrective measures 

in the case of non-conformities) must be assessed. 

c. The storage management (storage concept, capacity, acceptance criteria, 

movements of the stored items) and the results of inspections of the stored 

items and any corrective actions must be presented and assessed in re-

spect of the interim storage of finally conditioned waste. The suitability for 

transport of finally conditioned waste packages must also be assessed. 
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d. The experience with reactor waste and bulky components must be pre-

sented and assessed. In particular, their accrual, storage, documentation 

and the planned disposal concepts must be indicated. 

e. The quantity and state (integrity) of the spent fuel assemblies and the as-

sociated storage racks in the spent fuel pools must be indicated and as-

sessed. 

f. The accrual, inventory, storage and disposal concepts for the individual fuel 

rods and rod segments must be presented and assessed. 

g. The capacity, management concept, and management strategy for the 

storage pools must be presented and assessed. Statements must be made 

about the transportability of the fuel elements and the availability of suitable 

transport packages. 

h. For dry storage of spent fuel and vitrified highly active waste from repro-

cessing, the availability of suitable dual-purpose casks (DPCs for transport 

and interim storage) must be presented and assessed. This includes the 

procurement strategy for the DPCs as well as their intended period of us-

age, storage and transportability. If applicable, the storage space manage-

ment concept, the storage capacity and the surveillance and maintenance 

of the casks must be assessed for the interim storage of DPCs. 

i. The experience with inbound and outbound transport of radioactive material 

must be presented and assessed. In particular the effectiveness of the 

management process for the transport of radioactive material and experi-

ence using the transport packages used must be considered. 

5.2.8 Operating experience in comparable plants, monitoring the state of 
the art in science and technology 

a. The process for assessing the operating experience in comparable nuclear 

power plants must be presented and assessed. 

b. The experience and knowledge gained from the assessment of the operat-

ing experience in comparable nuclear power plants must be presented and 

assessed. Implemented measures in the plant under review must be de-

scribed (see Section 5.2.2 e). 

c. The process for monitoring the state of the art in science and technology 

must be presented and assessed. In particular the information sources 

which are systematically monitored and the criteria according to which in-

formation is assessed in more detail must be indicated. 
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d. Improvement measures implemented in the plant under review by reason of 

the state of the art in science and technology must be described and as-

sessed (see Section 5.1.3 f). 

5.3 Plant components important to safety 

The results of the systematic safety assessment according to Article 33 of the Nuclear Ener-

gy Ordinance must be considered in the assessment of the specific topics of Sections 5.3.1 

and 5.3.2. This must include a presentation and assessment of the summary results for the 

review period. 

5.3.1 Assessment of the design specifications of structures, systems and 
components (SSC) 

a. The classification of building structures and the component lists of the me-

chanical and electrical equipment must be reviewed for completeness and 

correctness. 

b. The correct design of the structures, systems, and components (SSC) must 

be presented and assessed. This particularly includes the following: 

1. Compliance of the actual design with the design specifications ac-

cording to qualification (conformity check) 

2. Justification of modifications of SSC-specific design specifications 

within the review period 

3. Correctness and completeness of the SSC-specific monitoring and 

checking processes, including check intervals as well as checking 

and monitoring procedures 

c. The qualification of SSCs subject to safety classification must be presented 

and assessed. This particularly includes: 

1. Up-to-dateness of the standards, checks, and calculation processes 

used for the qualification 

Changes must be presented. Their consequences must be demon-

strated. 

2. Assurance of the adequate qualification of the individual SSCs 

The process for ensuring the adequate qualification of the individual 

SSCs must be presented and assessed. In the case of modifications 

of SSCs, the manner in which their qualification is assured must be 

demonstrated. The measures for this purpose must be presented and 

assessed. 
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5.3.2 Operating experience and state of the SSCs 

a. Operating experience relating to the safety classified SSCs since the last 

PSR must be presented and assessed. For each SSC, the following as-

pects must be included: 

1. Technical modifications and replacement of components 

2. Failure behaviour of important component groups 

3. Modifications and results of maintenance programmes 

4. Results of transient monitoring 

5. Results of status and damage analyses 

b. The current state of the safety classified SSCs must be assessed on the 

basis of the operating experience, design specifications, and qualification. 

c. Measures for safe operation in the future must be demonstrated. 

d. The documentation of the safety classified SSCs must be reviewed and as-

sessed for completeness, up-to-dateness, and correctness. For each SSC, 

the following information must in particular be verified: 

1. Technical description (according to Annex 3 of the Nuclear Energy 

Ordinance) 

2. Qualification of the equipment (see Section 5.3.1) 

3. Operational limits and safety limits 

4. Periodic inspection programme 

5. Allocation to safety levels, barriers, and safety functions 

e. The operating experience and the state of the important operating systems 

must be presented and assessed. 

5.4 Ageing monitoring 

5.4.1 Ageing monitoring of structures and mechanical and electrical 
equipment which are safety-classified 

a. The ageing monitoring programme must be reviewed for completeness, up-

to-dateness, and correctness according to Guideline ENSI-B01. In particu-

lar the following aspects must be considered: 

1. Completeness of the structures and mechanical and electrical equip-

ment included in the ageing monitoring programme based on experi-

ence gained in the nuclear power plant under review and in other nu-

clear power plants 
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2. Completeness and assessment of the known ageing mechanisms 

taking into account the state of the art in science and technology and 

the global experience in nuclear power plants 

3. Effectiveness of the inspection technology, inspection volume and 

random-sampling selection 

4. Effectiveness of the ageing monitoring programme (assessment 

based on indicators and the attributes specified in Table 2 in IAEA 

Safety Standard NS-G-2.12) 

b. The current state of the ageing monitoring programme must be presented 

and assessed. This particularly includes the following: 

1. Results of the review of the ageing for the individual structures and 

the mechanical and electrical equipment 

2. Knowledge gained from the former reviews and the measures derived 

from them 

3. Knowledge specific to ageing gained from maintenance of the struc-

tures and the mechanical and electrical equipment 

4. Review and assessment of the documentation for ageing monitoring 

of the structures and the mechanical and electrical equipment for 

completeness, up-to-dateness and correctness 

c. The manner in which age-related damage progression is recorded must be 

presented taking into consideration the testing technologies used, the im-

provements planned for recognising detectable errors and the measures 

taken. 

d. A substitute or corrective strategy must be presented for SSCs which will 

reach the end of their planned service life during the next review period or 

during the extended operating period (see Section 5.8). 

5.4.2 Technological ageing monitoring 

a. Classified mechanical and electrical components and systems must be re-

viewed and assessed for technological ageing. The results must be docu-

mented. The following aspects require particular consideration: 

1. Comparison of the components and systems used with the state of 

the art in science and technology 

Deviations must be assessed in terms of safety. 

2. Availability of original manufacturer spare parts of the required quality 

3. Technical support by the manufacturer 
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4. Components and systems for which neither spare part deliveries nor 

technical support by the manufacturer is guaranteed (referred to as 

discontinued components and systems) 

5. Planning of the replacement of discontinued components and sys-

tems and the safety-related assessment of the operation up to the 

time of replacement 

6. Handling of the possible failure of discontinued components and sys-

tems 

b. The spare-parts stock of mechanical and electrical components must be 

reviewed and assessed in terms of completeness and quality. The following 

aspects require particular consideration: 

1. Completeness with regard to spare parts required for safety 

2. Comparison of the design of the spare parts with the state of the art in 

science and technology 

3. Precautions against ageing damage and its management under con-

sideration of the experience from other nuclear power plants 

5.5 Safety analyses 

5.5.1 Deterministic safety analysis 

a. The range of the accidents1 to be assessed and their categorisation must 

be reviewed and assessed in terms of completeness, up-to-dateness, and 

correctness. The following guidelines must be considered: 

1. ENSI-A01 for the technical part of the accident analyses 

2. ENSI-A05 for the hazard analyses 

3. ENSI-A08 for the source-term analyses 

4. ENSI-G14 for calculating the radiation exposure in the environment. 

b. Compliance with the radiological and technical criteria according to Art. 7 to 

11 of the UVEK ordinance on the hazard assumptions and the assessment 

of the protection against accidents in the nuclear installations must be 

demonstrated. The requirements in Section 4 of Guideline ENSI-G04 must 

be complied with for storage facilities in terms of Section 2 of Guideline 

ENSI-G04. 

                                                      
1 According to the Nuclear Energy Ordinance, “Accidents” means any condition deviating from normal operation that requires 

the intervention of a safety system. 
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c. The impact on the results of the accident analysis of the plant modifications 

and changes in the accident and emergency provisions made since the last 

PSR must be presented and assessed. 

d. The suitability of the calculation programmes used for the accident anal-

yses must be assessed according to the specifications of Section 4.3 of 

Guideline ENSI-A01. 

e. It must be demonstrated that solely operator actions for accident manage-

ment are considered for which instructions are provided in provisions and 

for which sufficient time is available. 

f. Evidence must be submitted that the design of the SSCs required for acci-

dent management provides them with safety margins adequate for accident 

conditions (e.g. pressure, temperature, moisture and radiation). 

g. Compliance with the boundary conditions in accordance with the technical 

specifications of the SSC in question must be demonstrated at least for the 

beyond design-basis accidents indicated in Section 5 of Guideline ENSI-

A01. 

h. The conformity of the applicable accident and emergency provisions with 

the assumptions in the deterministic accident analyses must be demon-

strated. 

i. The conformity of the technical specification with the assumptions in the de-

terministic accident analyses must be demonstrated. 

j. A comparison must be made with the state of the art in science and tech-

nology for performing deterministic accident analyses. Any important 

knowledge gained from this must be presented. 

5.5.2 Probabilistic Safety Analysis 

a. The Probabilistic Safety Analysis (PSA) must be updated according to the 

specifications of Guideline ENSI-A05. In particular, the up-to-dateness of 

the existing hazard analyses and the reported frequencies of occurrence 

must be checked and assessed. 

b. The impact of the essential changes in the calculation models and assump-

tions since the last PSR must be presented in summary, justified, and as-

sessed. 

c. In particular, the following knowledge must be presented when the PSA is 

updated in accordance with Guideline ENSI-A05 : 

1. Assessment of the significant plant modifications made which are rel-

evant for the PSA 
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2. Identification of possible plant improvements (including written in-

structions) as part of updating the PSA 

3. Assessment of the component-failure rates and the frequency of the 

initiating events 

d. Compliance with the criteria for assessing the protection against beyond 

design-basis accidents according to Art. 7 to 12 of the DETEC Ordinance 

on the Hazard Assumptions and the Assessment of the Protection against 

Accidents in the Nuclear Installations must be demonstrated. 

e. The following assessments must be performed according to Guideline 

ENSI-A06: 

1. Risk-related assessment of the safety level and the necessity of 

measures 

2. Assessment of the balance of risk contributions and the necessity of 

measures 

3. Risk-related assessment of the completeness and balance of the 

permissible repair times in the technical specification 

4. Identification of the components which are particularly significant in 

terms of safety from the PSA aspect 

f. The operating experience during the review period must be assessed in re-

spect of the PSA aspect. In particular the following items must be assessed 

here: 

1. Trend of the probabilistic safety indicators 

2. Risk contributions based on events and failure susceptibility of com-

ponents and systems 

3. Influence of latent faults on the risk and precautionary measures us-

ing function tests 

4. Impact of the servicing of components during power operation on the 

risk 

g. Mechanical and electrical equipment whose actual classification does not 

correspond to the target classification from a risk-related point of view ac-

cording to the requirements of Guideline ENSI-G01 must be indicated. The 

process according to which the classification was changed must be pre-

sented. 

h. The implementation of the ageing monitoring of components which are rel-

evant to safety according to Guideline ENSI-A06, but are not included in 

safety classes 1, 2, 3 or 1E, must be presented. 
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5.6 Organisation and personnel 

5.6.1 General requirements 

a. The current state and changes and developments in the organisational and 

human-resource area during the review period according to Sections 5.6.2 

and 5.6.3 must be presented and assessed. The assessment of the specific 

safety indicators according to Section 5.2.1 must be considered here. The 

requirements of Guideline ENSI-G07 must be considered in the assess-

ment. 

b. The results of the systematic safety assessment according to Art. 33 of the 

Nuclear Energy Ordinance must be considered in the assessment of the 

specific topics of Sections 5.6.2 to 5.6.3. This must include a presentation 

and assessment of the summary results for the review period. 

5.6.2 The licence holder’s organisation 

The following aspects must be described and assessed: 

a. Ownership relationships and organisational structure 

b. Functions and tasks of the organisational units which are significant for nu-

clear safety 

c. Fulfilment of the responsibility for safety, particularly the significance of nu-

clear safety for the licence holder and how the licence holder meets this re-

sponsibility 

d. Competencies and means provided to the person in charge of technical 

operation 

e. Decision-making for questions of safety and the paths of communication 

provided for it between the licence holder and the person in charge of tech-

nical operation of the nuclear installation 

f. Measures for the continuous improvement of safety and security 

5.6.3 Organisation of the nuclear power plant 

The following aspects must be described and assessed: 

a. Organisational structure, particularly responsibilities and competencies as 

well as information and communication within the organisation 

b. Functions and tasks of the organisational units, specialist groups, and in-

ternal committees which are significant for safety (in accordance with the 

internal power plant regulations) 
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c. Human and material resources of the complete organisation, the individual 

organisational units, specialist groups and internal committees 

The following must be noted here: 

1. personnel training and human resources for the various organisation-

al units, specialist groups, and committees 

2. training and advanced training of the internal and external personnel 

and assurance of the specialist knowledge in all areas relevant to 

safety 

3. contracting of external personnel and services 

4. infrastructure, work equipment, and working conditions 

d. Justification and assessment of organisational changes 

e. Completeness and suitability of the management system and experience 

with processes relevant to safety 

f. Management culture within the organisation as a whole and the individual 

organisational units 

g. Safety culture, particularly with regard to measures for raising safety 

awareness and for implementing a learning organisation 

h. Conditions ensuring that the internal and external personnel are motivated 

to forward information on their own initiative with possible relevance to 

safety to the positions or reporting systems set up for this 

i. Process or provisions for guaranteeing the completeness, suitability, lack of 

contradictions, clarity and good legibility of the specifications 

j. Process for the internal approval of provisions and changes in provisions 

Letters i and j in particular refer to operating provisions, maintenance provisions, and the 

technical specification. 

5.7 Emergency planning and emergency management 

The results of the systematic safety assessment according to Art. 33 of the Nuclear Energy 

Ordinance must be considered in the assessment of the specific topics of Sections 5.7.1 to 

5.7.5. This must include a presentation and assessment of the summary results for the re-

view period. 

5.7.1 Emergency planning and emergency preparedness 

a. Emergency planning as a process for maintaining and optimising the emer-

gency preparedness of the emergency organisation and the required tech-
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nical installations must be presented. The manner of using internal and ex-

ternal experience for optimising the emergency preparedness must be pre-

sented in particular. 

b. The status of the emergency preparedness must be described – e.g. by 

means of indicators – and assessed. 

5.7.2 Emergency organisation, emergency training and emergency exer-
cises 

a. The emergency organisation must be reviewed and assessed on the basis 

of Guideline ENSI-B12. Changes in the review period must be described 

and assessed. 

b. Training in respect of the planned emergency elements and of the emer-

gency task force for managing technical and radiological emergencies must 

be assessed with regard to scope and content. The frequency and methods 

with which emergency-specific knowledge is used in practice must be pre-

sented for the key functions (shift manager, on-call engineer, and emer-

gency manager). 

c. The essential knowledge gained from emergency exercises with and with-

out observation by the authorities and the technical and organisational ad-

aptations derived from it must be presented and assessed. The fulfilment of 

the specifications contained in Guideline ENSI-B11 must be presented and 

assessed. 

5.7.3 Emergency processes 

a. The types of emergencies according to the emergency provisions must be 

assessed with respect to completeness and practicality under consideration 

of internal and external risks. The emergency criteria of the individual types 

of emergencies and the RABE criteria must be reviewed in terms of clarity 

and completeness. An assessment must also be made as to whether the 

emergency criteria ensure the earliest possible detection of hazards. 

b. The written specifications and technical devices for identifying emergen-

cies, alerting the emergency organisation and the immediate measures 

taken after every emergency must be assessed. 

c. The written specifications and technical devices for securing, labelling, and 

evacuating the locations affected by the event must be reviewed with re-

gard to practicality and rapid feasibility. The accessibility of escape and in-

tervention routes, the suitability of gathering points, the measures for re-

cording those present and identifying the missing, and measures for pro-
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tecting the staff from the hazards of the emergency must be reviewed and 

assessed. 

5.7.4 Emergency documentation 

a. The accident and emergency provisions, including the SAMG, must be re-

viewed and assessed for validity, clarity and practicality, and the essential 

changes presented. 

b. A check must be made for steps and stopping points within the provisions 

specified in letter a, where the operating shift requires support or decisions 

from other emergency elements, as to whether these interactions can occur 

quickly enough. 

c. The accident management must be assessed on the basis of Guideline 

ENSI-B12. The following aspects must be considered: 

1. Criteria for the transition to accident management 

2. Conformity of the plant’s internal technical decision-making tools 

(SAMG) with the assumptions used in the PSA model (see Section 

5.5.2) 

3. Experience with technical decision-making tools 

4. Staff assignment concept under accident conditions 

5.7.5 Technical equipment 

a. All of the premises and technical equipment intended for use in emergency 

management must be reviewed and assessed with regard to practicality, 

environmental conditions in emergencies, protective function against health 

hazards (e.g. radiation and poisonous substances). 

b. Stationary and mobile technical devices available for accident management 

must be reviewed and assessed with respect to their appropriateness and 

practicality. The measures for reviewing and maintaining the operational 

readiness, the design of the equipment and its safe housing with protection 

against outside impacts must be included in the assessment. Externally 

stored technical devices must also be considered. 

c. The means of communication for the emergency organisation and for con-

tacting external emergency partners must be assessed with particular re-

gard to stability when external events occur, operational capability when an 

AC power loss occurs, availability and range. 

d. The emergency instrumentation and the Post Accident Sampling System 

must be reviewed and assessed according to the requirements of Guideline 
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ENSI-B12 and compared with the state of the art in science and technolo-

gy. 

e. The Safety Parameter Display System must be reviewed and assessed 

with regard to the practicality and completeness of the displays and com-

pared with the state of the art in science and technology. 

f. The experience with the ANPA system for plant parameters must be pre-

sented and assessed according to Guideline ENSI-B12. 

5.8 Safety case for long-term operation 

5.8.1 Time requirements 

a. A specific safety case for long-term operation must be provided for nuclear 

power plants expected to be operated for more than 40 years. It must be 

updated no later than after 10 years. 

b. The safety case for long-term operation must be provided for an adequate 

forecast period. 

5.8.2 State of major components 

For the case of extended service life it must be demonstrated and documented for the follow-

ing components that 

a. detailed safety analyses were performed for relevant ageing mechanisms 

and wear processes, 

b. the design limits for the major components are not exceeded and 

c. the shut-down criteria of the DETEC Ordinance on the Methods and 

Boundary Conditions for reviewing the Criteria for the Preliminary Shut-

down of Nuclear Power Plants are not fulfilled. 

Within the scope of letter a, test coverage and testability and any derived maintenance 

measures must be presented and assessed. 

5.8.2.1 Reactor pressure vessel and core structures 

a. Based on former test results, a comprehensive analysis and prognosis 

must be performed for the material state of the reactor pressure vessel 

(RPV). 

b. A safety case for brittle fracture resistance must be provided for the RPV. 

The following must be demonstrated in particular: 

1. Neutron fluence calculations 
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2. Brittleness reference temperature and upper-shelf impact energy 

c. The integrity of the RPV under special thermal-shock conditions must be 

demonstrated. The thermohydraulic boundary conditions used for this must 

be justified. 

d. The integrity of the core structures must be demonstrated for normal opera-

tion and accident conditions. 

5.8.2.2 Nuclear steam generating system 

a. Safety analyses must be performed for all lines of the nuclear steam gen-

erating system having a nominal diameter greater than 25 mm (DN > 25). 

The results of the analyses must be presented and assessed with data on 

the safety margins. The following information in particular must also be pro-

vided: 

1. Experience regarding leakage and wall-thickness degradations 

2. Results of recurring non-destructive tests 

3. Results of fatigue analyses 

b. In the case of lines with a break preclusion or leak-before-break evidence, 

this evidence must be reviewed or updated in accordance with the state of 

the art in science and technology and the available safety margins must be 

presented and assessed. 

5.8.2.3 Steel pressure shell of the containment 

a. The current state must be presented and assessed for the steel pressure 

shell. The following aspects must be discussed in particular: 

1. Results of local (penetrations) and integral leakage tests 

2. Results of specific inspections and investigations 

3. Maintenance measures 

b. Evidence of integrity must be provided for steel pressure shells. In particu-

lar, the following aspects must be considered: 

1. Presentation and assessment of the calculation models and boundary 

conditions used 

2. Assessment of the maximum permissible design pressure 

3. Maximum accident pressure for design-basis accidents 

4. Consideration of ageing and wear-related damage 
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5. Determination of the load-bearing capacity of the containment accord-

ing to Section 5.2 of Guideline ENSI-A05 

6. Discussion of severe accident sequences for which the integrity of the 

containment, including the containment pressure relief system, is 

guaranteed or no longer guaranteed 

5.8.2.4 Concrete shell of the containment 

a. The current state must be presented and assessed for the concrete shell of 

the containment. The following aspects must be considered: 

1. Results of specific inspections and investigations 

2. Maintenance measures 

b. The load-bearing capacity and the stability against external influences must 

be assessed for the concrete shell of the containment. 

5.8.3 Backfit concept 

a. The extent to which the plant meets the legal requirements of Art. 7, 8 and 

10 of the Nuclear Energy Ordinance must be demonstrated. The following 

aspects must be presented in particular: 

1. Degree of redundancy and diversity of the safety functions 

2. Functional independence and spatial separation of the safety systems 

3. Degree of automation of the safety systems 

4. Protection against external impacts 

5. Precautions against severe accidents 

b. The manner in which the deviations identified under letter a are countered 

in accordance with the latest backfitting technology and the fact that all ap-

propriate precautions have been taken for a further reduction in the hazard 

must be systematically demonstrated. 

c. An implementation schedule must be submitted for the backfits and 

measures intended by reason of letter b (also see Section 5.9.7). 

d. The expected gain in safety must be demonstrated for the planned backfits 

with the currently valid hazard assumptions using deterministic and proba-

bilistic safety analyses. The gain in safety for the planned backfits must be 

identified and assessed. 

e. Evidence must be provided that the requirements according to Art. 12 para. 

1 of the DETEC Ordinance on the Hazard Assumptions and the Assess-
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ment of the Protection against Accidents for those beyond design-basis ac-

cidents is fulfilled. 

5.8.4 Service life management 

a. A technical assessment for the long-term operation must be presented and 

assessed. This includes measures for ensuring safe operation in the areas 

of building technology, electrical and control technology, machine technolo-

gy, radiation protection and core monitoring. 

b. The intended fuel and waste management must be presented and as-

sessed. Along with the accumulation of radioactive waste, its disposal must 

also be considered, especially the treatment process, the storage capaci-

ties, and the availability of suitable packages. Spent fuel must be deemed 

as radioactive waste and also taken into account. The concept for manag-

ing storage pools must be presented and assessed. 

c. The organisation must be reviewed according to the requirements of Guide-

line ENSI-G07 with regard to the requirements of long-term operation and a 

possible final shut-down. 

5.9 Overall assessment of the PSR 

5.9.1 Assessment of the safety concept 

a. The safety concept must be presented in summary. In particular, the follow-

ing aspects must be considered: 

1. Implementation of the defence-in-depth and the barrier concept 

2. Evidence of the assurance of fundamental safety requirements 

b. The safety status of SSCs and their qualification must be presented in 

summary and assessed. 

c. Deviations in the technical design of the nuclear power plant from the cur-

rently valid rules and regulations must be demonstrated and assessed in 

terms of safety. The way in which the state of backfit technology was and 

will be implemented must be presented. 

5.9.2 Assessment of plant management and operating behaviour 

a. The following aspects must be presented in summary and assessed for the 

review period: 

1. Operating behaviour using safety indicators 

2. Events, their causes, and measures taken 
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3. Experience relating to fuel and waste management 

4. Experience relating to operational radiation protection, water chemis-

try, and environmental monitoring 

b. The ageing monitoring programme must be presented in summary and as-

sessed. The concept of monitoring technological ageing must be present-

ed. Corrective measures must be demonstrated. 

c. The plant’s own operating experience must be compared with that of other 

nuclear power plants. 

5.9.3 Assessment of the results of the safety analyses 

a. The results of the deterministic safety analyses must be presented in sum-

mary and assessed. 

b. The results of the probabilistic safety analyses, including the results of the 

hazard analyses, must be presented in summary and assessed. 

5.9.4 Assessment of the personnel and the organisation 

a. The organisation of the licence holder must be presented in summary and 

assessed. 

b. The operational organisation must be presented in summary and assessed. 

5.9.5 Assessment of emergency planning and management 

a. Experience relating to emergency preparation and preparedness must be 

presented in summary and assessed. 

b. The practicality of the emergency organisation, the emergency training and 

the emergency exercises must be presented in summary and assessed. 

c. The emergency documentation must be presented in summary and as-

sessed. 

d. The practicality and appropriateness of the technical emergency devices 

must be presented in summary and assessed. 

5.9.6 Assessment of long-term operation 

a. The results of the safety case for large components which are hard to re-

place must be presented and assessed for the extended operating period. 

b. The design concept of the nuclear power plant must be compared with the 

design requirements for new nuclear power plants and assessed under 

consideration of planned backfits. 
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c. Backfits and improvements during the extended service life which are rele-

vant for safety must be described in summary and assessed. The dates of 

implementation of the backfits and improvements must be indicated. 

d. The management of the spent fuel must be presented and assessed. 

e. It must be demonstrated that the shut-down criteria according to the DE-

TEC Ordinance on the Methods and Boundary Conditions for reviewing the 

Criteria for the Preliminary Shut-down of Nuclear Power Plants will not be 

met during the extended service life. 

5.9.7 Summary safety assessment 

a. The fact that the installation’s safety is guaranteed by reason of assess-

ments of the individual topical areas in Sections 5.1 to 5.8 above and that 

safe operation can be ensured until the next PSR and/or for the long-term 

operation must be demonstrated in summary. 

b. Implementation planning must be submitted for all plant improvements 

identified due to the results of the PSR. The improvement measures must 

be implemented as soon as possible. 

5.10 Multiple-unit installations 

In the case of multiple-unit installations, the interactions between the unit to be reviewed and 

the remaining units must be demonstrated and assessed in terms of safety for all aspects to 

be presented according to Sections 5.1 to 5.9 and as part of the PSR. 
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This guideline was approved by ENSI on 17 October 2014. 

The Director General of ENSI: signed H. Wanner 
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http://www.wenra.org/harmonisation/working-group-waste-and-decommissioning/ accessed 15 Octo-

ber 2014 
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Annex 1: Terms and definitions 

(as per the ENSI Glossary) 

Review period 

The review period generally lasts 10 years and starts on the first day following the review 

period of the prior Periodic Safety Review (PSR). 

Long-term operation 

The long-term operation includes operation beyond 40 years of exploitation up to final shut-

down of the nuclear power plant. 
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