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EXECUTIVE SUMMARY

At the request of the Government of Switzerland, an international team of senior safety experts met
representatives of the Swiss Federal Nuclear Safety Inspectorate (ENSI), from 18 to 29 October 2021 to conduc
an Integrated Regulatory Review Service (IRRfission as part of its second IRRS cycle as recommended by
the IRRS guidelines. The review took place at the headquarters of ENSI in Brugg AG.

The purpose of this peer review was to review the Swiss governmental, legal and regulatory framework for
nuclear and radiation safety within the competence of ENSI against IAEA safety standards as the international
benchmark for safety. The mission was also used to exchange information and experience betweendhm IRRS
members and the Swiss counterparts iratieas covered by the IRRS and the national regulatory implications of
the COVID-19 pandemic in Switzerland.

The IRRSteam consisted of 17 senior regulatory experts from 15 IAEA Member States, 2 IAEA staff members
and 1 IAEA administrative assistant. TheRi®team reviewed the following areas: responsibilities and functions

of the government; the global nuclear safety regime; responsibilities and functions of the regulatory body; the
management system of the regulatory body; the activities and procesdes regtlatory body including
authorization, review and assessment, inspection, enforcement, development and content of regulations anc
guides, emergency preparedness and response. The edsewmcludedhe optional review area on interface

with nuclearsecurity. Facilities, activities and exposure situations covered all those regulated by EN$ignclud
nuclear power plants, a research reactor, radiation source applications in nuclear facilities, waste managemen
facilities, decommissioning, transport oddioactive material, occupational and public exposure in nuclear
facilities. Medical exposure was out of scope. Existing exposure situations were out of scope except for specific
situations that were encountered in nuclear facilities (mainly radon exepaisworkplaces). The IRRS mission
included discussion of two policy issues: Counterfeit, Fraudulent, and Suspect Items (CFSI); and Regulatory
Implications of Pandemic Situations.

The IRRSteam conducted interviews and discussions with the staff of BWShbers of thdRRS team also
observed regulatory activities at an operating nuclear power plant and at a nuclear power plant under
decommissioning, a research reactor, and radioactive waste management facilities. The visits included
discussions with managent and staff of facilitieddeetings with the Federal Department of the Environment,
Transport, Energy and Communications (DETEC), the ENSI Board, the Swiss Federal Department of Foreign
Affairs (FDFA), the Swiss Federal Office of Ener@HOB, the Swss Federal Office of Public Health (FOPH),

the Swiss Federal Office of Civil Protection (FOCP), the Swiss Nuclear Safety Commission (NSC), the Swiss
Accident Insurance Fund (SUVA), the Swiss National Cooperative for the Disposal of Radioactive Waste
(NAGRA), representatives from the Leibstadt Nuclear Power Plant and the Gosgen Nuclear Power Plant, as well
as members from the NGO ASwiss Energy Foundationo

In preparation for the IRRS mission, ENSI conducted asssdéssment and prepaegegreliminary action plan
to address areas that were identified for improvement. The results of tressedtment and supporting
documentation were provided to titRSteam as advance reference material for the mission.

The IRRSteam acknowledged the outstanding efforts of the participating authorities, including ENSI, to engage
in this extensive international peer review. The participation by the above organisations endBR&$team

to develop a broad understanding of theutapry framework resulting in recommendations and suggestions that
should benefit nuclear and radiation safety for all in Switzerland.

Switzerland has a comprehensive and robust regulatory framework for nuclear and radiation safety covering
facilities ard activities regulated by ENSI. ENSI is considered a mature and competent regulator with a high level
of independence which ensures it is able to fulfil its statutory obligations without undue influence.

The IRRSteam identified twa@oodpractices irthe area of safety culture. ENSI has continuously developed and
improved its internal safety culture. In addition, ENSI promotes safety culture of licensees through holding
periodic dialogues in format of focus groups with the senior leadership teanmefetyctcalture specialists of the

NPP licenseesThese are considered an effective tool for proactively engaging senior management of NPP
operators to promote sedfvareness of their impact as leaders on the safety culture of their organizations.

The IRRSteam also identified a number of areas of good performance evidenced by the policies, the regulatory
framework, as well as the regulatory and operational activities implemented by the Swiss authorities, including:

1 Role of ENSI to implement the regulatorglicy and the associated requirements for continued safety
improvement at nuclear power plants;



91 Anticipated dialogue and collaboration among all Federal and Cantonal authorities involved in the
licensing process of nuclear facilities;

1 The periodicpersonalecur ity background tests for ENSIO&6s
of impartiality.

In the spirit of continuous improvement, the IRRS mission report includes a number of recommendations and
suggestions to improve the Swiss nuclear reguatdrastructure and regulatory practices on matters of nuclear
and radiation safety.

The IRRSteam considers that the main challenge in Switzerland is maintaining and building competence of the
parties that have responsibilitiésr safety, particularlyin the Swiss context of phasing out nuclear power.
Switzerland needs to build and maintain expertise in the amd longterm perspective to ensure continued
safety of the operating nuclear facilities, decommissioning of nuclear facilities and safietgl afidposal for
radioactive wastelhe Government of Switzerland should evaluate the expertise needs and establish actions to
fulfil them.

In addition, the IRR$eamconcluded the following issues are representative of those which, if addressed by the
Government and ENS$hould further enhance the overall effectiveness of the regulatory system:

Government

9 to set up legal provisions thalsoallow prosecution of a licensee instead of an individual;

9 to establish a binding obligation for the authoripadties to inform the public about safety relevant
occurrences associated with the operation of their facilities;

1 to ensure that all nuclear facilities will be subject to periodic safety reviews in accordance with a graded
approach.

1 to update itsenforcement procedures for clarifying the role of inspectors in the enforcement process,
including in relation to immediate corrective actions inspectors are authorized to take.

Additionally, the IRRSteami denti fi ed areas for iomprocesses, nmekaeepingi n
regulatory guides updated and in line with the IAEA Safety Standards, and in the management system.

The IRRSteamhighlighted the extended full support and cooperation in the regulatory, technical, and policy
issues by all partiein a very open, transparent drahk manner, throughout the mission.

This IRRS initial mission was conducted as part of the second IRRS cycle of Switzerland. Inviting international
peer reviews is considered a sign of openness, transparency and cominbhitngentinuous improvement.
However, like in previous missions, this mission had a reduced scope since the Swiss regulatory infrastructure
for safety of radiation facilities and activities has not been included. Switzerland is encouraged to invite an IRR
follow up mission with an extended scope in order to review the areas not covered by this mission.



l. INTRODUCTION

At the request of the Government of Switzerland, an international team of senior safety experts met
representatives of the Swiss Federal HaciSafety Inspectorate (ENSI), from 18 to 29 October 2021 to conduct
an Integrated Regulatory Review Service (IRRS) mission. The review mission was formally requested by the
Government of Switzerland in April 2019. It took place at the headquarters ofiERigg AG.

The purpose of this mission was to review the Swiss governmental, legal and regulatory framework for nuclear
and radiation safety within the competence of ENSI. Therefore, the mission did not include a comprehensive
review of the nationalegulatory infrastructure for radiation safety of Switzerland.

A preparatorymeetingwas conducted virtually from 3 to 4 March 2021 to discuss the purpose, objectives and
detailed preparations of the review in connection with facilities and activities regulated by ENSI and their related
safety aspects and to agree upon the scope of R® mRssion.

The IRRSeamconsisted of 17 senior regulatory experts from 15 IAEA Member States, two IAEA staff members
and one IAEA Administrative Assistant. THRRSteam was led by Mr. Petteri Tiippana from Finland who was
assisted by Ms. Isabel Villanug from Spain as the Deputy Team Leader, and coordinated by MRa&en

Jubin as the IAEA Team Coordinator, and Mr Jovica Bosnjak as the Deputy Team Coordinator. ThealRRS
reviewed the following areas: responsibilities and functions of the governiimegipbal nuclear safety regime;
responsibilities and functions of the regulatory body; the management system of the regulatory body; the activities
and processes of the regulatory body including authorization, review and assessment, inspectiongahforcem
development and content of regulations and guides, emergency preparedness and response. The review include
also the optional review area on interfa@dth nuclear security. Facilities, activities and exposure situations

wi t hi n E N Sihcduded mudlearrpenerglants, a research reactor, radiation source applications in nuclear
facilities, waste management facilities, decommissioning, transport of radioactive material, planned occupational
and public exposure situations for nuclear facilitiesisting exposure situations were out of scope except for
specific situations that were encountered in nuclear facilities (mainly radon exposure at workplaces). Medical
exposure was out of scope. The IRRS mission was also used to evaluate and disatssntieregulatory
implications of the COVIB19 pandemic in Switzerland. In addition, two policy issues were discussed:
Regulatory Implications of Pandemic Situations; basisons Learned and International Developments related to

the Management dfounteréit, Fraudulent, and Suspect ltems (CFSI).

ENSI conducted a seffssessment in preparation for the mission and prepared a preliminary action plan. The
resul ts o-hsseBshént ahd suma@ting documentation were provided to thetdRRSs Advance
Reference Material (ARM) for the mission in August 2021. During the mission the 1&$performed a
systematic review of all topics within the agreed scope through review of the Swiss ARM, conduct of interviews
with management and staff from ENSI andedirobservation of ENSI oversight activities at regulated facilities.
Meetings with theENSI Board, the Swis&ederal Department of the Environment, Transport, Energy and
Communications (DETEC), the Swiss Federal Department of Foreign Affairs (FDFA)wite FRederal Office

of Energy 6FOB, the Swiss Federal Office of Public HealthOPH), the Swiss Federal Office of Civil
Protection FOCB, the Swiss Nuclear Safety Commission (NSC), the Swiss Accident Insurance Fund (SUVA),
the Swiss National Cooperatifer the Disposal of Radioactive Waste (NAGRA), representatives from the
Lei bstadt Nuclear Power Plant and the G°sgen Nucl e
Energy Foundationo were also organized.

All through the mission the IRRSteame cei ved excell ent supportsnommd of¢f
management andaff.



Il OBJECTIVE AND SCOPE

The purpose of this IRRS mission was to review Switzedagadliation and nuclear safety governmental, legal

and regulatory framework and acties within the competence of ENSI against the relevant IAEA safety
standards to report dhe effectiveness of the regulatory system and to exchange information and experience in
the areas covered by the IRRS. The agreed scope of this IRRS review iratltaiatities and activities regulated

by ENSI. The mission did not include a comprehensive review of the national regulatory infrastructure for
radiation safety of Switzerland, amongst others, medical exposure was not included in the scope. leis expect
that this IRRS mission will facilitate improvements in regulatory infrastructure in Switzerland and other Member
States, utilising the knowledge gained and experiences shared between ENSI and IRRS reviewers and the
evaluation of the Swiss legislativecaregulatory framework for nuclear safety, including its good practices.

The key objectives of this mission were to enhance the national legal, governmental and regulatory framework
for nuclear and radiation safety, and national arrangements for emepgepayedness and response, within the
competence areas of ENSI through:

a. providing an opportunity for continuous improvement of the national regulatory body through an
integrated process of selfsessment and review;

b. providing the host country (regulatolyody and governmental authorities) with a review of its
regulatory technical and policy issues;

c. providing the host country (regulatory body and governmental authorities) with an objective
evaluation of its regulatory infrastructure with respect to |IAEftyastandards;

d. promoting the sharing of experience and exchange of lessons learned among senior regulators;

e. providing key staff in the host country with an opportunity to discuss regulatory practices with IRRS
teammembers who have experierinether regulatory practices in the same field;

f. providing the host country with recommendations sungigestions for improvement;

g. providing other Member States with information regarding good practices identified in the course of
the review;

h. providing reviewers from Member States and IAEA staff with opportunities to observe different

approaches to regutay oversight and to broaden knowledge in their own field (mutual learning

process);

contributing to the harmonization of regulatory approaches among Member States;

promoting the application of IAEA Safety Requirements;

k. providing feedback on the use angbigation of IAEA Safety Standards;

I. providing feedback on the regulatory implications of pandemic situations.

—_—



Il. BASIS FOR THE REVIEW

A) PREPARATORY WORK AND IAEA REVIEW TEAM

At the request of the Government of Switzerland, a preparatory meeting fotehgeated Regulatory Review
Service (IRRS) was conducted from 3 to 4 March 2021. The preparatory meeting was carried out by the appointec
Team Leader Mr Petteri Tiippana, the Deputy Team Leader Ms Isabel Villanueva, and the IRR&3AEA
representatives, MJeanRené Jubin, the IAEA Coordinator, and Ms. Vasiliki Kamendgo, the Deputy
Coordinator.

The IRRS mission preparatory team had discussions regarding regulatory programmes and policy issues with the
senior management of ENSI represented by Mr MarazKknann, Director General, and other senior
management and staff. It was agreed that the regulatory framework with respect to the following facilities and
activities would be reviewed during the IRRS mission in terms of compliance with the applicablesdfdfA
requirements and compatibility with the respective safety guides:

1 Nuclear power plants;

1 Researcheactos,

1 Waste management facilities;

9 Radiation sources application in nuclear facilities;
1 Decommissioning;

1 Transport of radioactive materials;

9 Occupdional radiation protection;

1 Public andenvironmental exposure control;

1 Waste management;

1 Selected policy issues.

As it was agreed, the IRRS mission was also used to exchange between thealR&® ENSI experiences on
the regulatory implications of the pandemic situations, including in relation to business continuity.

Mr Marc Kenzelmann, Director General of ENSkegented the national context and legal and regulatory
framework in Switzerland, and Ms Annatina Mi#ére r ma n ~ , Head of ENSI &ds 1 nte
the SeltAssessment Process implemented by ENSI and the main results to date. IAEA stafégitbeciiRRS
principles, process and methodology. This was followed by a discussion on the tentative work plan for the
implementation of the IRRS in Switzerland from 18 to 29 October 2021.

The proposed composition of the IRR&mM was discussed. Logistidacluding meeting and workplaces,
counterparts and Liaison Officer identification, proposed site visits, lodging and transportation arrangements were
also addressed.

The Swiss Liaison Officer for the IRRS mission was confirmed as Ms Annatina MEgienana

ENSI provided the IAEA with the Advance Reference Material (ARM) for the review in August 2021. In
preparation for the mission, the IABAammembers reviewed the ARM and provided their initial impressions
to the IAEA Team Coordinator prior to the comrmoement of the IRRS mission.

B) REFERENCESFOR THE REVIEW

The relevant IAEA safety standards and the Code of Conduct on the Safety and Security of Radioactive Sources
were used as review criteria. The complete list of IAEA publications used as the refdgrités mission is
provided in Appendix VIII.

C) CONDUCT OF THE REVIEW

The initial IRRSteamme et i ng t ook place on 17 October 2021 at
Team Leader and the IRRS IAEA Team Coordinator. Discussions encompassed the general overview, the scop
and specific issues of the mission, clarified the bases for ti@vewd the background, context and objectives

of the IRRS programme. The understanding of the methodology for review was reinforced. The agenda for the
mission was presented to the team. As required by the IRRS Guidelines, the reviewers presentégltheir in
impressions of the ARM and highlighted significant issues to be addressed during the mission.



The host Liaison Officer was present at the initial IRB&nmeeting in accordance with the IRRS Guidelines,
and presented logistical arrangements plarfioethe mission.

The IRRS entrance meeting was held on Monday 18 October 2021, with the participation of the Members of the
ENSI Boar d, and ENSI 6s s e nweltome addaessavgpe dedivered by Nalc st
Kenzelmann, Director General of EN&hd Mr Andreas Abegg, President of the ENSI Board. Opening remarks
were made by Mr Petteri Tiippana. Mr Marc Kenzelmann gave an overview of the Swiss context and an overview
of theself-assessmenuith cross cutting and main conclusions. Then, the k@sstad key aspects of the mission
werereviewedby Mr JearRené Jubin, IAEA Coordinator.

During the IRRS mission, a review was conducted for all review areas within the agreed scope with the objective
of providing Switzerland and ENSI with recommendati@msl suggestions for improvement and where
appropriate, identifying good practgd he review was conducted through meetings, interviews and discussions,
visits to facilities and direct observations regarding the national legal, governmental and re@alatework

for safety.

The IRRSteamperformed its review according to the mission programme given in Appendix II.

The IRRS exit meeting was held on Friday 29 October 2021. The opening remarks at the exit meeting were
presented by Marc Kenzelmann and eviallowed by the presentation of the results of the mission by the IRRS
Team Leader Mr Petteri Tiippana. Closing remarks were made by MsHajdak Bradford, IAEA, Director,

Division of Nuclear Installation Safety.

An IAEA press release was issued atebmpletion of the mission.



1. RESPONSIBILITIES AND FUNCTIONS OF THE GOVERNMENT

1.1. NATIONAL POLICY AND STRATEGY FOR SAFETY

Switzerland has a wetlefined legislative and regulatory framework for nuclear safety and protection against
ionizing radiation. The policy and strategy are codified by diffefenis of parliament.

The Federal Constitution of the Swiss Confederatiortlaadederal Acts establish the regulatory framework for
the safety of facilities and activities, radiation protection, safe transport of radioactive material, safe management
of radioactive waste, decommissioning and emergency planning.

The Nuclear Energict (NEA) regulates the peaceful use of nuclear energy and applies to nucleangotzis,

facilities and radioactive waste that is generated in Switzerland. It states the basic principles of nuclear safety,
defines the licensing procedure, general rasftilities of the licensee, regulations on decommissioning and
disposal of radioactive waste and sanctions. In addition, the NEA designates the Swiss Federal Nuclear Safety
Inspectorate (ENSI) as thegulatoryauthority for nuclear safety and security.

The Radiological Protection Act (RPA) applies to all activities, installations, events and situations that may
involve an ionizing radiation hazard. It states the fundamental principles of radiation protection, the licensing
obligations for the handlingfaradioactive substances, and the provisions for protecting persons who are
occupationally exposed to radiation and for the general population, for permanently monitoring the environment
and for protecting the population in the event of increased raditpdgivels.

All significant provisions that establish binding legal rules must be enacted in the form of a federal Act. However,
the parliament has, to some extent, the competence to delegate its legislative powers to the executive branche
The governmen (Federal Council) or ministries (Departments) may issue ordinances containing detailed
regulations. Some of the IAEA Safety Fundamentals are considered also by the Nuclear Energy Ordinance (NEO)
and the Radiological Protection Ordinance (RPO). MoretiveM\NEO also contains provisions on periodic safety
review (Art. 34), on demonstrating safety for letegm operations (Art. 34a), on aging management (Art. 35)

and on monitoring the state of the art in science and technology and the operating explerieB6gdnd thus
further solidifies the operatorsd obligation to c«
and, in particular, an obligation to bafiknuclear facilities (Art. 22 para. 2 let. g of the NEA).

The Swiss nationaolicy broadly aligns with IAEA fundamental safety principles and the governmental, legal
and regulatory framework faruclear safety, radiation protection ametlearsecurityis established and applied.

The NEA includes the requirement for the licengse&llow the experience and the state of art in science and
technology. NEA and NEO set also various legal provisions relating to the promotion of research and
development (especially Art. 86 NEA and Art. 77 NEO), as well as for the education andjtodipgrsonnel in

the areas afafety and security afuclear facilities However, these provisions are discretional. TRIRS team

found that thdong-term building and maintaining of competence in nuclear s&fetyconcern for Switzerland
Maintenanceof competencies of all parties having responsibilities in the area of nuclear safety should be an
essenti al el ement -tefm cammimer® o \sadety hespeaally &ansidermgitige country is
phasing out its nuclear power programme and thigqad environment is not particularly favourable to nuclear
technologies (for details, see chapter 1.8).

The responsibility for safety lies with the operator (Art. 22 NEA). Art. 5(1) NEA requires the operator to set up

a suitable organisation with quadifl personnel and to foster a strong safety awareness. ENSI influences the
operatorsé safety culture through its oversight P
oversight practice with thiétle i Ov er si ght of SafretlynsC@uwlltlwrte oinrs ONu CTlhe
safety culture is and how it is accessible, and it lays down the characteristics of a good safety culture, the oversigh
of safety culture and the safety culture of ENSI (more details in chapters 4 and 7).

InSwit zer |l and, the graded approach principle is assoi
in the Swiss Federal Constitution. The national policy and strategy for safety as reflected in the laws regulating
nuclear energy and radiatiomopection contain provisions related to a graded approach. The legislation takes
account of the risks associated with a facility or activity when defining licensing procedures and specifying the
obligations of the licence holder (Art. 12(3), 22(2)(e), @&ANArt. 8 RPO).



1.2. ESTABLISHMENT OF A FRAMEWORK FOR SAFETY

The competence for nuclear safety and radiation protection rests within the Swiss Confederation. This
competence encompasses legislation and implementation.

The basic provisions of the legistat governing nuclear safety and radiation protection are set out by the
parliament (federal Acts) while regulations are enacted by the Federal Council or Departments (ordinances). In
addition, ENSI issues guidelines either in its responsibility as sgoeyvauthority or based on a mandate in an
ordinance. Guidelines are support documents and represent the fourth level of Swiss legislative and regulatory
framework. They formalise the implementation of legal requirements and facilitate uniformity of iempéeion
practices.

The competent authorities are designated by the federal legislation. Implementing authorities of the NEA are
mainly:

9 The Federal Council and the Department of the Environment, Transport, Energy and Communications)
I DETEC (licencing adutority for nuclear facilities),

1 The SwissFederal Office of Energy SFOE(licencing authority for the handling of nuclear material,
licences for the export and mediation of technology including safeguards, also drafting of licences issued
by the Federal Council and the DETEC),

1 ENSI(regulatoryauthority for nuclear safety aseécurity).

For nuclear facilitieghe duties are split between the Federal Council and DETEC on the one hand and ENSI on
the other hand; the Federal Council and DETEC formally grant the licences, whereas ENSI provides the technical
expertise (by deliveripan experbpinion in the form of a safety evaluaticeport). Once the licence is granted,

ENSI supervises the licence holder and issues permits. Permits must always be granted in the frame of an existin
licence. Permits enable thegulatoryauthorities to verify that conditions specified in the licence and relevant
legal and regulatory requirements are met during the construction and commissioning process (Art. 75 of the
NEO). Permits are also required for modifications of existing facilities whenficatthns do not deviate
significantly from the licence but may have an influence on nuclear safety or security (Art. 65 para. 3 of the
NEA). In addition, ENSI is responsible for inspection and enforcement to ensueeitiesd oper at or s
their responsility to operate their facilities safely. ENSI has also the power to issue orders on necessary and
reasonable measures aimed at preserving or impravclgar safety, radiation protection and security

If the NEAdoes not have a specific provisjghenthe provisions ofthe Radiological Protection Agenerally
apply, which regulate radiation protection and apply to all facilities and activities, incltiiisg related tthe
use of nuclear energy.

Implementing authorities of the RPA are:

1 the &ovementioned authorities in the field of nuclear energy (licences under the NEA also cover
radiation protection, ENSI supervises nuclear facilities with respect to radiation protection and, to a
limited extent, also grants licences under the RPA);

i for other situations, activities and facilities that may involve an ionising radiation hazard, the licensing
authority is the Swiss Federal Office of Public HeaR®PH). Supervision is conducted by tR©®PH
for medicine and research applications and by thesSNational Accident Insurance Fund (SUVA) for
industrial applications.

The ENSI Act of 22 June 2007 (ENSIG) establishes ENSI and stipulates organisational principles, tasks and
responsibilities of ENSI, the bodies of ENSI, financing and budget, indepandéBNSI and accountability of
the ENSI Board to the Federal Council.

The safety principles for nuclear safety and radiation protection are embedded both in nuclear safety legislation
and regulation (Art. 1, Art. 4(2), Art. 30(3) NEA and Chapter 2 NE@)) ia radiation protection legislation and
regulation (Art. 1, Art. 9, Art. 10, Art. 17 RPA and Chapter 2 RPO).

NEA (Art. 2 and 3) and RPA (Art. 2) identify facilities and activities that are included within the scope of the
framework for safety and thewesponding authorization system. According to the graded approach different
authorities grant different licences or permits for nuclear facilities and activities.



Because of the political decision to phase out nuclear power, Art. 12a of the NEA grdigbgranting of a

general licence for a new nuclear power plant. The procedure for granting the general licemcledorfacilities

is regulated in Art. 42 ffof the NEA. The general licence is granted by the Swiss Federal Council and differs
fomal t he other | icences because aft er-makihgegroassthatr t s ¢
requires approval of the licence by the Parliament as wellas bgtionapublic vote. The procedure for granting

the construction licence fowclear facilitiesand licences for geological investigations is regulated in Art. 49 of

the NEA. The procedure for granting the operating licencantictear facilities for the decommissioning of
nuclear facilitiesand the closure of deep geological repositories is set in Aft68Df the NEA. Involvement of
different federal and cantonal authorities and of the public is prescribed for all licences and orders set by NEA.

Following Art. 22(1) of the NEA, thdicence holder is responsible for the safety of the installation and its
operation. Art. 66 of the NEA regulates the transfer of a licence.

The NEA and the RPA form the legal basis for the regulatory review and assessment. The general requirement:
for thesafety review ohuclear facilitiesare covered by the NEA, the NEO, the RPA and the RPO. Chapter 4 of
the NEA defines the general scope of safety analysis and verifications required to be performed by the licensee:
over the lifetime of a nuclear facilitfhese requirements are defined in more detail in Chapter 4 of the NEO.

According to Swiss legal system ENSI cannot issue ordinances as this power is given only to the Federal Council
and Departments. However, ENSI as a federal authority has the possibdieating a legislative initiative if

there is a need for adoption or change of law or ordinance. In all cases when a draft law or ordinance affects
nuclear safety, ENSI would be formally invited to take part ingbeslativeprocedure (Art. 2 ENSIG)

The NEA and RPO contain provisions on inspection and enforcement and all regulatory decisions can be appeale
to the Federal Administrative Court.

The legislation governing nuclear energy, radiation protection and civil protection contains provigaodsge
emergency preparedness and response. In addition to nuclear safety, the NEA also governs nuclear security (Ar
5(3) NEA). ENSI coordinatethe safety anchuclearsecurity interfacénternally as theegulatoryauthority for

both (see chapter 11rfdetails). The NEA as well as the RPA have provisions on offences and corresponding
penalties.

The various Swiss authorities with responsibilities for nuclear safety, security, safeguards and radiation protection
have well assigned responsibilities by lamd coordinate their work regularly (for details on interfaces between
DETEC, ENSI and other authorities involved in licensing procedure, see Section 1.8).

1.3. ESTABLISHMENT OF A REGULATORY BODY AND ITS INDEPENDENCE

ENSI is an institution under the piblaw and is legally, institutionally, politically, and financially independent.
ENSI performs itgegulatorywork autonomously and independently as specified in Article 18 of the ENSIG.
This prevents the Federal Council or any other administrative déytfrom interfering in theegulatoryactivities

of ENSI. Legal disagreements are to be treated only by the Courts.

The ENSI G prescribes organisational principles, t
functions and responsibilitie$inancing and budget, independence of ENSI and its relations to the Federal
Council.

In addition, the legislation stipulates the duties and powers otthdatoryauthorities (Art. 72 of the Nuclear
Energy Act) and ensures that sufficient financial nseare available (Art. 83 of the Nuclear Energy Act). This
article provides that ENSI is mainly (95%) financed through fees charged to the applicants and licence holders.
Further, the Swiss Confederation provides resources for ENSI research activitiesngpetgates ENSI for the
services ordered.

ENSI has its own budget which is not subject to the restrictions usually applied to authorities of the federal
administration (e.g. it is not bound by the HR plans and requirements of the federal governmengnj&ypsSI

great flexibility, andit is equipped with the financial means to make available the competences and resources
required to fulfil its statutory obligations.

The legal provisions prevent ENSI from being unduly pressured by any political circunsstaneeonomic
conditions or by government departments, authorized parties, or other organizations. Regarding nuclear safety
and security ENSI is tasked (Art. 73 NEO) with the review of applications for licences and the technical
assessment of projects pumsit to Art. 4963 NEA. The access to the highest levels of government is guaranteed
via the ENSI Board that reports directly to the Federal Council. ENSI has not been attributed responsibilities that
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might compromise or conflict with the responsibility fegulating the safety amuiclearsecurity of nuclear
facilities and activities.

Based on Art. 6 of the ENSI Act the Federal Council approved the Personnel Rules of the Swiss Federal Nuclear
Safety Inspectorate (ENSI Personnel Rules). They contain rules on personnel policy and on personnel promotior
and development. According to ArtoBthe ENSI Personnel Rules, ENSI has to take suitable measures to recruit
and keep suitable personnel, and to develop and maintain the necessary competence and skills of staff. ENSI i
autonomous in implementation of its human resource management.

The RRS team considers the establishment of ENSI by the law and providing it with the high level of
independence and adequate resources to fulfil its statutory obligation without interference from government
authorities as a good performance.

The ENSI Code foConduct prohibits ENSI staff to act or to behave in their professional and private life in a
manner that could generate the appearance of a con
management prior to taking up a subsidiarywégti regardless of whether the activity is lucrative or not. Further,

the IRRS team consideisa good performance that ENSI staff must periodically undergo personal security
background tests that could reveal any possible lack of impartiality.

Based orNEA Art. 70 and 71, there are two federal bodies with the primary mission to ensure nuclear safety and
to provide safety assessment and expert opinions to licensing authorities, namely ENSI and the Federal Nuclea
Safety Commi ssi on (thEE@)o provite aseamhd opiniorte A¢dE@IGCsuncil and to
DETEC o nsatetiN&aluaton reporfhis could lead to potentially conflicting technical positions of ENSI

and NSC in licensing procedures where the Federal Council or DETEC matpmesdlve the conflict without

the necessary expert knowledge. Moreover, this could create a conflict of interest in safety decisions since DETEC
has both regulatory functions as a licensing authority ajgharal energy supply promotion.

In this regardthe Federal Council and the Swiss parliament reassessed the licensing system of the NEA (Postulate
12.3131 of 12 March 2012). In the final report from 2019, they both concluded that the system of nuclear
oversight, enshrined in the NEA, reflects the fiacities of the Swiss system of government and the concept of
plan approval procedures in all infrastructure legislation. The system of checks and balances is embedded in
Swiss legal system and the division of roles prevents concentration of powendebdgislation and case law
provide sufficient basis for making correct safbtssed decisions in nuclear safety, based on the judgement of
the Federal Supreme Court of Switzerland of 28 March 2013, which provided an obligatory legal interpretation
of roles of different authorities involved in licensing amdjulatoryprocedures.

According to the judgment of the Federal Supreme Court, the operating licence is the responsibility of the
licensing authority (DETEC), but the review of the submitted projegsri®rmed by theegulatoryauthorities
(ENSI). These have the status of a legal body of experts and the dec#diorg authorityand appealcoutts
may only deviate from assessments arrived adcticby EN
the Federal Supreme Codrts j udgement makes it wvirtually i mpossi
ENSI 6s safety evaluation report for extraneous r eas

Furthermore, ENSI and NSC are both expert bodies in accordance with the judbammemie established a
Memor andum of understanding to define the way NSC
making process. According to this protocol, ENSI prepares a draft safety assessment and sends it to NSC fol
review. The expert dissgion between ENSI and NSC would in principle be as long as needed for a consensus
to be found. If no consensus is reached, two opinions would be s8RQR According to Art.62.b of the
Government and Administration Organisation AFOEwould start dormalized settlement of the differences

to reach an agreement.

The IRRS team was informed that due to Supreme Court ridingacticeneither SFOE as an authority
responsible for drafting the licence nor DETEC as licencing authwititgeviate fromEMS | 6 s s af ety as
or licensing conditions as proposed by ENSEOE who leads the licensing procedure, may reformulate
conditions from the legal point of view butill not interfere with the substance of ENSI's proposed safety
conditions. The IRRS &n was informed that for complex proceduresirgerinstitutionalmonitoring grouof

all relevant federal and cantonal authorities is established (for example, in a case of the Muhleberg NPP
decommissioning procedure sualmonitoring groupwas established two years before the formal start of the
procedure). The purpose of thenitoring grougs to collaboraten order to clarify open questions concerning

the procedureand to avoid possible conflict between conditions of different authsritie the Muhleberg

decommissioning procedu&FOEincluded all conditions proposed by different authorities in the draftr.
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The draftorderwith all conditions is finally reviewed from the General Secretariat of DETEC from the legal
point of view befoe being signed and issued.

The judgement of the Federal Supreme Court also assessed the relationship between licersijndptorg
procedures. In the licensing procedure, the licensing authority (DETEC) assesses (with advice from the competen
authorties) whether the prerequisites for a licence are met at the time of licensing. Ongoing supervision must
guarantee that safety continues to be guaranteed throughout the entire operating period and that, where
appropriate, it is improved by subsequent bittitky measures. Theegulatoryauthority (ENSI) has competence

for issuing orders to implement specified backfitting measures and to issue permits to amend the operation licence
for activities that may influence safety but do not deviate significantiy tiee operating licence. If the change
deviates substantially from the operating licence, as for example in the c#se @newal of thevater
concessions of Beznau NPP, an amendment to the licence is required and the same procedure as for granting tl
licence must be applied. The IRRS team was informed that in pragiem@tion licence amendmestmncerning

nuclear safetyare not common and would be needwedinly for major modifications that would require an
environmental impact assessment (for exanmgp@wer upgrade of the NPP). The IRRS team was informed that

all safety modificationso upgrae NPPs after the Fukushima accidents were backfitting measures and authorized
by permits.

As described above, DETEC is the licensing authority in Switzelilarghse of construction and operating
licences for nucledacilitiess DETECO6s r ol es a n dtheuss sfputleasendrgy tould creates r ¢
undue pressure or constraint on nuclear safety with regards to licensing decisions. Howeveymibet jotithe

Federal Supreme Court as well as the concept of transparency and involvement of the public and different
stakeholders in the licensing process ensures that decisioaerning nuclear safeip different licensing
procedures are basedsoleln  ENSI 6s safety assessment and therefo
pressure or constraint on nuclear safety. In addition, licensing decisions for new NPPs are not expected under th
currentlegislationimplementingthe decision to phasmit the nuclear power programe.

14. RESPONSIBILITY FOR SAFETY AND COMPLIANCE WITH REGULATIONS

Art. 22 of the NEA states that the licence holder is responsible for the safety of the installation and its operation.
The responsibility for safetyemains with the operator all the time. The operator can delegate tasks, but not the
prime responsibility for safety (Art. 30(1)(i) of the NEO).

Art. 11 of the RPA states that anyone who handles or is responsible for a radioactive source must takiees meas
necessary to ensure compliance with the dose limits.

With regard to radioactive waste, the NEA states that anyone who operates or decommissions a nuclear
installation is obliged to safely manage all radioactive waste arising from that instadigtieir own cost (Art.
31).

Applications for a licence for the transport as well as for the import, export or transit of radioactive waste must
be submitted jointly by the consignor, the consignee, the carrier and the transport organiser (Art. SEhREO).
SFOEis in charge of grantiy the licence based on the safety and security assessment byAEN®Inse holders

the consignor, the consignee, the carrier and the transport orgaeigaintly responsible with regardnoclear

safety and security as well emliological protectin (Art. 101 RPO).

Art. 72 of the NEA defines the duties and powersegfulatoryauthorities. It states tha¢gulatoryauthorities
shall order all necessary and reasonable measures aimed at preserving nuclear safety and security.

In addition, Art. 73 othe NEA states the obligation for the licensees to provedelatoryauthorities with any
type of information necessary to check the compliance with the regulatory requirements and grant access to the
facilities toregulatoryauthorities.

The NEA statethat precautionary measures must be taken that contribute towards an additional reduction of risk
insofar as they are appropriate (Art. 4(3)(b)). This principle includes the obligation to continuously improve safety
during the entire lifetime of a facility~or instance, the holder of an operating licence:shall

1 take measures to ensure that the installation is kept in good condition,

9 carry out followup inspections andystematic safety anguclearsecurityevaluations throughout the

operating lifetime oftie installation,
1 inthe case of NPPs, carry out a comprehensive periodic safety review,
1 periodically report to theegulatoryauthorities about the condition and operation of the installation,
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91 backfit the nuclear installation to the necessary extenttligin keeping with operational experience
and the current state of backfitting technology,

1 monitor scientific and technological developments and compare operating experience and findings with
those of other installations.

The provisions of the NEA on ¢hresponsibility of the licence holder for the safety of the installation and its
operation implies that having an authorization doe
asthey havedhe obligation to continuously improve safélyring the entire lifetime of a facility.

The IRRS team considers that the Swiss legal system adequately stipulates requirements for the prime
responsibility for safety and compliance with regulations.

15. COORDINATION OF AUTHORITIES WITH RESPONSIBILITIES FOR SAFETY WITHIN
THE REGULATORY FRAMEWORK

According to Art. 14 to 16 of the Ordinance on the Organisation of the government and the administration (SR
172.010.1), the federal authorities are obliged to collaborate. They have a compeebiligation to cooperate

with the other federal authorities interested in or concerned by a topic or business, they have to assure the
involvement of the interested or concerned authorities in the decis&ing process and they also have to
include thecantons and other parties (towns, communities) responsible for the execution and implementation of
the relevant topics and businesses.

Radiation protection regulation has fixed different general provisions for the coordination of the different
regulatoryauthorities in the radiation protection domain:

i The regulatory authorities shall coordinate enforcement and resolve any uncertainties regarding
responsibility with regard to supervision by mutual agreement. They shall meet regularly for this purpose.
(Art. 184(5) RPO).

1 Theregulatoryauthorities shall make the required documents available to the licensing authorities at any
time upon request (Art. 185(2) RPO).

1 The regulatoryauthorities may, by mutual agreement, commission research projects conceening th
effects of radiation and radiological protection or participate in such projects.

The IRRS team considers that the various Swiss authorities with responsibilities for nuclear safety, security,
safeguards and radiation protection have well assigned bjbities by law and coordinate their work regularly.

1.6 SYSTEM FOR PROTECTIVE ACTIONS TO REDUCE EXISTING OR UNREGULATED
RADIATION RISKS

For reducing undue radiation risks associated with natural or artificial unregulated sources or with contamination
from past activities or events, Switzerland has a system in place to identify such situations and to establish
protective actions, including regulatory actions.

The legislation on protection against ionising radiation defines existing exposure situatitims prikciples to

be adopted for establishing protective actions. It sets requirements on existing exposure situations to manage
radiological legacies, radon, naturally occurring radioactive material aneddaomgcontamination following an
emergency, i.e

1 Radiological legacies are regulated by Art. 149 to 154 of the RPO,;

1 Radon is regulated by Art. 155 to 167 of the RPO; a reference and threshold values are set in Art. 155
(public) and 156 (occupational) respectively. The Swiss Federal Council adopRatitre Action Plan
20212030 to support the practical implementation of the provisions of the RPO over the next decade;

1 Naturally occurring radioactive material (NORM) is regulated by Art. 168 to 170 of the RPO;

1 With regard to longerm contamination following an emergency, B@PHhas to prepare the losigrm
federal and cantonal measures for the management of effects after the transition from an emergency
exposure situation to an existing exposure situation (&1 RPO) in accordance with the decision of
the Swiss Federal Council that orders such transition (Art. 141 RPO).
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The system of licensing for operation of facilities or for handling of nuclear or radioactive material helps prepare
in advance to prevemnindue radiation risks associated with unregulated sources (of natural and artificial origin)
and contamination from activities or events.

Art. 104 of the RPO defines provisions to detect and regain control of orphan sources. The practical
implementation ofthis article is part of the national Action Plan 282IP5 to strengthen the radiological security

and safetyf radioactive materiah Switzerland (Radiss). If there is an increased likelihood of orphan radioactive
materials being encountered in recyttamaterials or wastes, the enterprises concerned are required, when
managing or preparing these materials or wastes for export, to inspect them for the presence of orphan radioactiv
materials using appropriate screening procedures and, if such madegialstected, to secure the recyclable
materials or wastes at an appropriate location.

17. PROVISIONS FOR THE DECOMMISSIONING OF FACILITIES AND THE MANAGEMENT
OF RADIOACTIVE WASTE AND OF SPENT FUEL

The NEA provides comprehensive regulation of all aspects of radioactive waste management. According to Art.
30 of NEA, radioactive waste arising in Switzerland must be managed and disposed of in Switzerland. All the
producers of radioactive waste are ragble for its safe management and disposal and have to bear the costs.

The responsibility for conditioning and interim storage of radioactive wasterfuahear facilitiegemains with

the operators. The Swiss Confederation has taken over the resjigrisibihe collection, conditioning, storage

and disposal of radioactive waste generated by the use of radioisotopes in medicine, industry and research. Th
producers of this kind of radioactive waste are charged a fee for this service.

All radioactive wate is to undergo final disposal in repositories situated in suitable geological formations. The
producers of radioactive waste, i.e., theclear facilitie oper at ors and t he Swiss (
from medicine, industry and research) hawerfed the National Cooperative for the Disposal of Radioactive
Waste (Nagra), which is responsible for the disposal of all kinds of radioactive waste.

Art. 32 of the NEA sets requirements for the preparation and periodical review of the waste management
programme every five years, which must include also a financial plan up to the time at winicti¢ae facilities
will be taken out of operation.

The latest waste management programme was prepared by Nagra in 2016, a new versienliittesl by the
end of2021.

In order to strengémthe minimization criteria of RW production the Federal Council approved a revision of the
RPO and\NEO to regulate the decay storage up to 30 years of VLLW.

The NEAand Art. 5 NEO (Sectoral Plapyescribe a threstep praess for the site selection of the disposal of
radioactive waste in deep geological formations:

1. Identification of suitable siting regions,
2. ldentification of potential repository sites
3. The approval of the selected sites by the Federal CoamttiParliamet at the end of stage 3

The process for granting the construction licence is regulated in Art. 15 and in Art. 49 of the NEA and the rules
for the granting of the operating licence are set in Arts. 19 and 37 of the same Act.

The site selection procesSgctorial Plan) for a repository for high level waste (HLW) and one for low and
intermediate level waste {ILW) started in 2008A repository that combines HLW andILW is also possible.
The Sectorial Plan for the national radioactive waste disposaitepes is safety baseftage 2was completed

in 2018and the Sectoral Plan is currently in the last of the thtages. Th@rocesontinues to bepen and
transparent providing opportunity to all involved stakeholders and to address all possitle espeected to
the siting of disposal facilities.

The IRRS team considers the achieved progress and a wide public participation in the site selection process as
good performance.

The next step in the process will be Hreouncement of Nagra in 20@8ardingfor which site(s) they plan to
hand in the general licensEhe option to use only one site to store all waste is still open. The application of
Nagra is envisaged in 2024 while issue of the general licence for the disposal site selectionad ex@é80.

The decision to grant a general licence is subjeat twpiionalnational referendum.
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Operation is foreseen in 2050 for théllW and in 2060 for HLW disposal facility.

During the licensing process for the general liceil2@242030), an international peer review on the
implementation of the National Waste Management Programme could be requested to strengthen the process, t
support the regulatory body assessment and to increase the public confidence during the licesssitpagrant

the general licence.

Concerning the spent fuel management, about 1200 tons of spentvadleea reprocessed the UK and in

France. All the radioactive waste arising from reprocessing has been returned to Switzerland. Spent fuel and
radioactive waste returned from reprocessing is stored in the dry storage building at Beznau NPP (only
reprocessing waste) and in the Central Interim Storage Facility of Zwilag. The 2018 Amendment to NEA prohibits
further export of the spent fuel for reprodags|n addition, a spent fuel wet storage facility is operating at Gosgen
NPP.

Immediate dismantling is the preferred strategy for decommissioning. However, as indicated in the Guideline
ENSIG17, a deferred dismantling may also be acceptable withisutfficstification.

The Muhleberg NPP is in decommissionidgsmantling phasestarted in September 2020 in accordance with
Decommissioning Order granted in 2018 (more details in chapter 5.6).

Furthermore, there are currently four research reactorsrendmall waste treatment facility in different stages
of decommissioning. Four of these five facilities are located at Paul Scherrer Institute (PSI), and the fifth at the
University of Basetompleted decommissioning and is awaitiognal discharge fromhe NEA

According to Chapter 7 of the NEA, funds have been established to ensure the availability of sufficient financial
resources for the decommissioning and for the disposal of radioactive waste and spent fuel. The Ordinance on the
Decommissioning andVaste Management Funds for Nuclear Facilities defines the allocation of financial
resources to cover the costs for the decommissioning and for the final management of radioactive waste and sper
fuel. A recalculation of the costs is undertaken every fearybased upon updated technical plans.

18. COMPETENCE FOR SAFETY

Currently, Switzerland offers higfuality opportunities for professional scientific and engineering education and
training. It also has institutions playing an important rolerdeearch. Nevertheless, most of the activities
regarding education, training or research are mainly initiated and financed by the nuclear industry. This reflects
that the responsibility for this matter is largely delegated to the industry as the proétates to the promotion

of research; education and training (especially Art. 86 of the NEA and Art. 77 of the Nuclear Energy Ordinance)
are only discretionary. There is no clearly defined binding obligation of the government to promote research,
educatimm and training. Also, due to the pressure to cut public spending the available financial resources are
limited.

In addition, the political decision to phase out from nuclear energy will not support further competence
development in nuclear safety or inrattting new people into this area. After the decision to phase out, the
political awareness for the importance of building and maintaining competence in the nuclear field has
diminished, and the issue has become a matter of serious concern.

The IRRSteamobserved some practical consequences of the reduction of qualified experts in some areas. For
example, following the shutdown of the German nuclear fleet, NPP operators in Switzerland noted a reduction in
the number of trained and qualified Radiation Reted@ (RP) technicians available in Switzerland. The IRRS
team was informed that many foreign experts, especially from Germany, are contracted by Swiss stikeholder
many areas of nuclear and radiation safety. As a result of the lack of RP technisiaa$\BP operators turned

to outside contract companies to hire and train RP technicians and thus created two separate groups of RI
technicians receiving different pay rates while performing essentially the same job functions. ENSI expressed
concern tadhelRRSteamthat the pay inequity had a negative impact on safety culture.

There is no general obligation for the parties with responsibilities for nuclear and radiation safety to take measures
for building and maintaining competences. However, the pari@dved in ensuring safety make efforts for
building and maintaining competences on a voluntary basis.

In recent years (2017 to 202BNSI allocated on average approximately 5.4 million Swiss Francs per year for
regulatory safety researchhe Energy Research Masterplan of the Federal GovernmentZI24 developed

by the Federal Energy Research Commission (CORE) and approved by the Government sets the importance of
maintaining knowhow in the nuclear energy field, both for the safety of theratjmg NPPs and for
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decommissioning, dismantling and letegm radioactive waste management. Some progress has been achieved
in the area of education by r et ai nwonmgversitteETH Zudch e a r
and EPF Lausanr{@int progranme, in association with the Paul Scherrer Institute).

Although there are some measures taken in Switzerland in the area of nuclear energy research, the governmel
has not holistically evaluated the needs for building and maintaining the mmopeon nuclear safety of all
different parties having responsibilities for nuclear and radiation safety, and particularly in the context of the
long-term operation perspective. An overarching strategy should be developed by the government for
implementirg a national policy including inputs from all relevant stakeholders such as the Government, Cantons,
ENSI, Research Institutes and Universities, and the representatives from the nuclear industry.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r 1v:Astof taday, Switzerland has not systematically evaluated the needs for building and maintaining con
in the nuclear field and, as a result, there is no overarching strategy to fulfil those needs. It remains a major cla
ensure that suffient means are provided for building and maintaining the necessary competences, due to a
environment not particularly favourable to nuclear issues and in light of the pressure from cuts in public spending.

BASIGBSR Partlpa(&Resvu2atEfNatt h aotnal policy anc

express a long term commitment to safety.
(1) the governmentos intent. The stratlagynathiad
I n the national policy and strategy, accol

(d) The need and provision for human and 1
BASIGSR PartlHedWRervemeat efihehgover nmemtovs s

2) building and maintaining the competence of
of facilities and activities. o
BASIGSR PartlfdanM®Re2.a3tdeffAst lmant essenti al podle
3) and strategy for safety, the necessary p
sufficient number of suitably qualified ai

Recommendatei cGo:ver nment shoul dbeiviadiumg ean d
competence of the parties that have resport
in the -heam, amikdInorfgture. I't should then
fulfil those needs.

R1

19. PROVISION OF TECHNICAL SERVICES

According to the provisions of the Radiation Protection Act, Swiss federal offices are mainly in charge of
providing technical services relating to safety such as environmental monitoring, and equipment calibration.

Further anyone wishing to operate a personal dosimetry laboratory must obtain official approval. The personal
dosimetry laboratory may be run by the operator of a nuclear facility or an external contractor-7ArRB®
regulate the requirements, the approwvalcpdure, duties and obligations of personal dosimetry services. A
Central Dose Registry is maintained by E@PH

Based on Art. 17 of the Radiation Protection Act, environmental monitoring of radioactivity is mainly performed
by the FOPH while ENSI moitors ionizing radiation and radioactivity in the vicinity of nuclear facilities.
Cantons monitor radioactivity in foodstuffs and in consumer products of daily use (Art. 191(4) of RPO).

Calibration of equipment is performed by the Swiss Federal Offibéetrology or by a body recognised by this
authority. The Ordinance on Measuring Instruments for lonising Radiation states requirements regarding
calibration and verification of equipment used in the field of ionising radiation.

110. SUMMARY

Switzerland ha a welldefined legislative and regulatory framework for nuclear and radiation safety

Maintenance of competence in nuclear safety for all parties having responsibilities on this matter should be
essential element of the Government to expresstemy canmitment to safety. After evaluating the needs for
building and maintaining competence of all involved stakeholders in the nuclear fiet8othernment should
establish the appropriate national strategy to fulfil those needs.
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ENSI isestablished by the ENSI Act as an independent regulatory authority for nuclear safety and security and
is provided with adequate resources to fulfil its statutory obligation without interference from government
authorities, which is considered by the IRRSm as a good performance.

The ENSI Code of Conduct prevents conflict of intef@sENSI staff and ENSI staff must periodically undergo
personal security background tests, that could indicate a possible lack of impartiality, which is considered by the
IRRS team as a good performance.

The Swiss | egal system ensures that decisions in
assessment and therefore practically eliminate the risk on any undue pressure or constraint on nuclear safety.

The IRRSteam considers the achieved progress and a wide public participation in the site selection process for
the disposal of radioactive waste in deep geological formations as a good performance. Switzerland is encourage
to invite an international peer reviem the implementation of the National Waste Management Programme to
further strengthen the process.
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2. THE GLOBAL SAFETY REGIME

2.1. INTERNATIONAL OBLIGATIONS AND ARRANGEMENTS FOR INTERNATIONAL
COOPERATION

Switzerlandis signatory ofvariousinternational conventions, treaties and agreemiertitse fieldof safety and
nuclearsecurity In the area of multilateral cooperation, Switzerland is a contracting party of quite a number of
conventionsincluding the Conventioon Nuclear Safetf{CNS), the Joint Convention on the Safety of Spent

Fuel Management and on the Safety of Radioactive Waste Management (Joint Convention), the Convention on
Early Notification of a Nuclear Accident, the Convention on Assistance in the Case of a Nuclear Accident or
Radiological Emergency, the Convention on the Physical Protection of Nuclear Materials (CPPNM) and its
Amendment (CPPNM/A). Among these conventions, ER&ds the Swiss delegatidnghe CNS,andthe Joint
ConventionIn the field of CNPPNM/A FDFA, SFCE and ENSI, have shared responsibilities and contributions.
SFOEis in the leading role for nuclear policies of Switzerland and those are being implemented through the main
organisations, e.g. IAEA and Nuclear Energy Agency NIBAhe area of bilateral operation, Switzerland has
developed and maintains numerous relationships with other coumtdlesling e.g.bilateral commissions with
Germany, ltaly, France and Austran nuclear safety matters and emergency preparedoess bilateral
agreement withhe USA on the exchange of information in nuclear safety research.

The Code of Conduct on the Safety and Security of Radioactive Sources is implemented in Switzerland primarily
through the provisions in the Radiation Protection Act (RPA), the Radiatmrdidon Ordinance (RPO) and
related ordinances. The Code of Conduct on the Safety of Research Reactors is also implemented primarily in the
Nuclear Energy Act (NEA) and the Nuclear Energy Ordinance (NEO).

Switzerland participates in more than 70 inteai commissions and working groupstbé OECD/NEA,

IAEA, WENRA and other institutions and ENSI represents Switzerland irelabantcommissions related to
international nuclear safety and security. In addition, ENSI participats IAEA nuclear safty and security
standards committees. The IAEA Safety Standards as well as the WENRA Safety Reference Levels (SRLs) are
reflected in the Swiss nuclear safety |l egislation

Regarding international peer review activitiE®Sl regularlyprovides experts to serve in various international
peer reviews such as IRRS, ARTEMIS and IPPAS. Furthermore, EN&Jally required tdost international
review missionsperiodically ENSI also participated voluntarily in the Edtress testsral the EU topical peer
reviews

ENSI dispatched a permanent member of its staff to the Swiss Mission for the International Organisations in
Vienna and sends employees to regulatory bodies of other countries for learninggiarposerdane with its
personnel exchange policy. ENSI i ns pespttect s onsgulas
which are conducted in other countries. Similarly, ENSI organizes-ursgsctions in Switzerland with the
participation of foreigrinspectors as observers.

After the Fukushimdaiichi accident, ENSI createthe section for international affairs. Based on a senior
management policy decision, ENSI became very active in cooperating with the European and the international
community. ENStevotes a lot offfort to international cooperation because it is benefiors@nhancing nuclear

safety radiation protection anduclearsecurityin Switzerland This active participation in and contribution to
international cooperation is continurgh d ENSI1 6s efforts to realize and
to be a commendable good performance.

ENSI has a AStrategy for I nternational Cooperatio
soon. It lays down the aims, mearaes and responsibilities within ENSI for international cooperation in nuclear
safety and security. This strategy <contributes t
However, there is a concern that the political decision to phats8wiss nuclear power may have a negative
effectonENS|1 6 s current positive attitude to internatio

of nuclear power generation which woul d cotechnicdl but e
staff necessary for theafety andhuclearsecurity of existing nuclear power reactors, could be an area of such
concern. In this context,thed i cy of ENSI 6s senior management for
efforts for coordimtion by the section for international affairs and contributions by technical staff are expected
to maintain this good performance in the area of international cooperation.
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2.2. SHARING OF OPERATING EXPERIENCE AND REGULATORY EXPERIENCE

ENSI is collecting perational and regulatory experience (OEF) through various international frameworks and
disseminates its own OEF to other countries internationally. Thus, ENSI participates in the Incident Reporting
System forNuclear facilitiesof the IAEA, the European Clearinghougbe KWU Regulators Group, working
groups ofthe OECD NEA/CNRA and has bilateral contacts with other regulatory bodies, especially with the
neighbouring countries.

TheNE A, NEO and ENSI 6s r e g uiementsforeven notifidatidng. NEA &nd INBC: | u
also require various obligations of the license holders, such as establishing an interdisciplinary group that
investigates events, defines corrective actions and follows their implementation, reviewing eremdtiah
available through different channels, keeping track of advances in science and technology, reporting insights
gained from the reviews to ENSI in certain intervals and so on.

As part of its management system, ENSI estaldish@ocess of event iestigation that includes the independent
assessment and classification of all reported national events by an ENSI team of experts from different fields.
Furthermore, ENSI reviews information on international events as well as insights from safety r&éssaroh.

cases, ENSI prepares reports on its examination and response actions. However, the IRRS team identified the
ENSI 6s management system guidance on updating ENS
consideration of relevant internaial experience as a criterion for revising the guidelines (see chapter 6 for
details).

ENSI periodically conducts meetings with license holders to discuss the #werdscurred at their facilities
and present ENSI 6s as s e gppomumityofeshose meetingseENEI\staned thee resulliss i 1
of its review and analyses on the international OEF as well as insight from safety research and development.

23. SUMMARY

Switzerland is very active in cooperation at the international level, batetzilly and multilaterally. Thus,
Switzerland is a signatory of nuclear related conventions, and it actively participates in various bilateral and
multilateral international cooperation initiatives. ENSI represents Switzerland in nuclear safety aitg secur
related activities and through those activities, collects and shares relevant OEF.

ENSI has a process in its management system to collect and review domestic and international OEF and reflect
the outcomes from the review in its regulatory actions asdappropriate, in requirements to the licensees.
However, the IRRS team identified an area for improvement related to the use of international operating
experience triggering revision of the ENSI guidelines.

ENSI participatesactively in international agperation, and contriblgdo various international agreements. The
IRRSteamconsiders this as a good performance.
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3. RESPONSIBILITIES AND FUNCTIONS OF THE REGULATORY BODY

3.1 ORGANIZATIONAL STRUCTURE OF THE REGULATORY BODY AND ALLOCATION OF
RESOURCES

ENSI is an independent authority constituted under ENSI Act. It is subordinate to the Federal Council and is
supervised by the ENSI Board. The election, composition, independence and duties of the ENSI Board are
governed by the ENSI Ordinance.eTENSI Board consists of up to 7 members elected by the Federal Council.
The ENSI Board focuses on strategic objectives, ac
regulatorydecisions nor has the legal authority to overnegulatoryd e ci si ons taken by th
management.

ENSI itself is managed by ENSI 6s Executive Board.
The members are elected by the ENSI Boar d.ulebfhe t ¢
organisation. ENSI is structured into six different divisions with clearly assigned tasks and duties.

Within the federal administration ENSI is linked to the Federal Department of the Environment, Transport,
Energy and Communications (DETEC). Thiklis relevant to locate ENSI within the administrative structure.
With regard to ENSI &6s regul atory duties and respor
DETEC does not have the authority or the possibility to overturn theseatescor the authority to instruct ENSI.

Due to this provision, there is no conflict of interest observableq and responsibilities between ENSI and
DETEC are further discussed in Chapter 1.3 in this report).

ENSI is funded mostly by fees paid by tleehse holders. Based on the ENSI Act, ENSI can charge all necessary
fees to applicants and | icensees. The rest of E NS
compensation for the services ordered). from answering questions from thebliry parliamentary inquiries

and to fund regulatory research activities.

In 2016 ENSI did a comprehensive systematic analysis of the manpower requirements planning and the allocatior
of resources. To evaluate the essential skills properly ENSI took ¢otmuat the number of activities and
facilities, the tasks and duties of ENSI and ot hei
assessment procedure. The allocation of resources and the underlying strateggvahmted in 2019.

ENSI uses a set of performance indicators to measure the effective fulfilment of its statutory obligations. These
indicators cover four fields of activity: management, assessment of facilities, surveillance of operations and
support. The indicators wereauated by the executive board, the results were presented to the staff and the
ENSI Board. According to the results the allocation of staff and finances can be reassessed and as needed revise

The IRRSteamwas informed that ENSI has considered a gragguioach in the process of allocating resources.
The use of a graded approach is described general/l
Assessment. In practise the graded approach is reflected in the organisational struettate @esion with a

large amount of resources for NgPHN the requirements in the regulations and guides (Guidei&-G02 for

NPP versus GuidelinENSFG2 3 f or ot her f aci | i and pedomarce dhspéctionsE NS |
(depeneént on therisk of the facility).

The IRRSteamconcludes that due to its position within the federal administration and the legal framework as it
is stated in the ENSI Act and ENSI Ordinance, ENSI is institutionally, financially and politically independent.
WithnENSI 6 s procedure according to the allocation of
way.

3.2. EFFECTIVE INDEPENDENCE IN THE PERFORMANCE OF REGULATORY FUNCTIONS

Due to its position within the administration and the legal framewotkdta the ENSI Act and the ENSI
ordinance ENSI is independent in its decision making. ENSI is functionally separated from entities having
responsibilities or interests that could unduly influence its decision makitlgpugh ENSI is administratively

under DETEC, the IRR$amconcluded that this administrative link doescammpromisE NS 1 6 s i ndepel
and is therefore adequately separated from authorities that are responsible for the energy policy (DETEC) anad
from federal licensees (PSI, EPFL).

The conditions for interactions with authorized parfi@sexample during the assessmenr e s peci fi ed
management system. Necessary technical discussions are allowed but have to be formally documented.
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ENSI has the authority to intervene according to the NEA. ENSI can order all necessary and reasonable measure
aimed at preservinguclear safety and security. In the case of immediate safety or radiokbgesENSI may
mandate all necessary measures even if they deviate from the issued license or order.

ENSI has the discretion to manage its overall budget and to allocataitsiéil resources to its various regulatory
activities according to its need. ENShiinaged according to business management principkesnity obliged
to respect basic administrative requirements.

There are several procedures in place to preseeviatibgrity of the staff within ENSI. It is the responsibility of
ENSI 6s section heads to make their staff aware of
during training activities of E N Sdoridsct with imciplestaodr s .
instructions associated with conflicts of interest that may arise in connection with ENSI activities. The code of
conduct is an annex to all employment contracts for ENSI staff and therefore mandatory for the staff. In addition,
there is the oversight of ENSIOs activities by the
core processes.

The IRRSteamconcludes that ENSI is effectively independent in performing its regulatory functions.

3.3  STAFFING AND COMPET ENCE OF THE REGULATORY BODY

There have not been any significant changes i n ENS
number of employees is nearly unchanged. The allocation of employees in the 6 divisions has not been
substantiallychanged.

The ENSI Executive Board evaluates the ENSI staffing situation continuously within their periodic meetings.
Thedtaffing situation is an agenda item for each meeting of the executive board. Twice per year there is a detailed
evaluation of the affing situation during the conferences of the executive board.

The current staffing levels and competencies are mainly based on a detailed evaluatioowtanri2d16 and
re-evaluated in 2019. For these evaluations all divisions assessed theig stiaf@tion in detail based on actual
situations and tasks and duties at the time. They also considered predictable future developments and challenge
Based on the preparatory work of the divisions the executive board took a final decision.

In the fieldof staffing and maintaining competence ENSI is facing several challenges mainly due to the political
discussions to phase out the nuclear power programme in Switzerland. In order to achieve its goals ENSI has
clearly recognized that it relies on the knedde, competence and commitment of its employees. ENSI therefore
developed in 2019 a comprehensive Human Resources (HR) Strategy to face the related challenges. This stratec
was discussed with the ENSI Board and implemented accordingly. The HR Strategyaco ns ENSI 6 s p
strategy and related sub processes for recruitment, new employee introduction, employee qualification, staff
development, regulations for leaving the company and the annual planning and year end procedures.

To underline this stragyy with more concrete activities, ENSI developed the Personnel Development Concept.
This concept was discussed with the ENSI Board and has been implemented. Within this concept the tasks an
responsibilities for employees, managers and the executive dreactbarly addressed and described. According

to the concept the Executive Board determines strategically the relevant competence requirement for the
performance mandate and the overarching goastobe for
promoted, adjusts them if necessary and breaks them down to the relevant staff groups. In addition to this strategi
process, the basis for determining the individual training and development needs is provided by the target
agreement, performancp@aisal and promotion discussions between line managers and employees.

There are several parts of the Personnel Development Concept to be highlighted:

1 Development Centres: programme available for employees with potential for the nexpdartens;
9 Parallel positions: ensuring the transfer of expertise;

91 Leadership training: Leadership courses and leadership circles;

9 Transfer of practical experience: specials trainings.

ENSI has a detailed catalogue of competencies required for diffeq@et @ositions. The evaluation of further
education of staff members is based on this catalogue and the individual needs of staff members. The educatiol
programme for individual staff members is a mandatory part of the annual target agreement disdinssions.
education programme is agreed by the supervisor and staff member.
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In 2020 an internal groufiTraining Concept on nuclear technology issues ragdlatorylawo was launched.

The aim of the training concept is to ensure a uniform level of knowledge for the supervision of nuclear safety of
Swiss nuclear facilities. The training shall be conducted mostly by ENSI staff. External training may be included

if availableand better suited than achievable by ENSI staff. The concept shall specify the topics of necessary
training units, training goals, time budget, periodicity of repetition, target audience, and the ENSI section

responsible for training of the specified togi

A main training concept outlining the general framework as well as specific topics and more detailed concepts
are currently drafted.

The training concept is a first step towards a comprehensive knowledge transfer and managemenmirogram
nuclear tehnology issues and regulatory la®herefore, ENSI management decided that a broad knowledge
management project shall be launched. It shall include:

1 development of the aforementioned training concept on nuclear issuaea@ndtorylaw and of
correspondig training material;

1 development of a section dedicated to specific training concepts and training material;

development of a training concept for general competences such as leadership and, project managemen

1 systemization of exchange of experienceamirdifferent sources (e.g. projects and international
exchanges) and distribution of corresponding insights;

9 establishment of informal channels of knowledge transfer for implicit knowledge (knowledge not easily
documented in written / sketched form);

1 compilation of explicit knowledge (documented knowledge) including efficient query possibilities, data
security and correctness, responsibilities for data correctness.

=

The corresponding knowledge management project plan is scheduled to be submitted to EN&hararfag
approval before end of 2021.

The IRRSteami nt er vi ewed the chairperson of ENSI 6s st aff
employees of ENSI and consists of six members, with all EN&dions represented. The staff committee has
periodic meetings with the Director General of ENSI. The chairperson stated that thigamls apen and trustful
relationship between the staff committee, thenanResources Department and the Director General of ENSI.
Furthermore, it was stated thaetktaff committee was involved in the process of developing the Personnel
Development Concept and before implementation the staff committee gave a written statemdendoutiee

Board of ENSI. Within this statement the staff committee gave a favourapileion for the personnel
development concept.

The IRRSteamconcludes that ENSI has identified in a traceable way the required number of personnel and
competencies to fulfil their regulatory functions. Currently ENSI has an adequate humber of persdithel a
competencies needed. The IRR&m considers that the Personnel Development Concept as prepared and
implemented is a good performance. The Personnel Development Concept seems both comprehensive and th
contents of the concept reasonable to the IRRS

3.4. LIAISON WITH ADVISORY BODIES AND SUPPORT ORGANIZATIONS

According to NEA, ENSI can sign contracts with external experts for support in relation to its oversight activities.
ENSI can use external experts if there is not enough in house knowtadtgmal resources to deal with a topic.
There is a related procedure in the Management system to be followed by contracting experts. Within this
procedure there are two main criteria listed to ensure that ENSI concludes only contracts with indexeerdent e
devoid of conflict of interests:

1 Experts must not work in a segment of an organisation which is overseen by ENSI,
1 Experts must not assess parts or systems of a nuclear installation, which is designed, built or assessed b
themselves on behalf of snvised entities.

However, these criteria do not rul e out in all c a:

authorized parties, e.g. research contracts or consulting. ThetdRRBherefore suggests to revise the set of
criteria toensure that only independent experts devoid of conflicts on interests are contracted.

22



The most relevant expert organizations contracted by ENSI wer@atlieScherrer InstitutéPSl), the Swiss
Association for Technical Inspections aBdgineering companies. Other contracts have been established with
engineering, research and academic institutions as well as with competent individuals. Mainly steiviield
engineering, seismic hazard assessment, deterministic safety analysis, igtimbsdiety analysis and accident
management are covered. The total amount of contracted experts in the last three years wapaBooy&rs
annually. I n relation to the amount of ENSI staff
can take the position as an intelligent customer.

With respecto the relationship between ENSI and the PSI, the IRR&identified two possible conflicts of
interest. The first one lies with the fact that PSI provides also NPPs operators with textippeat. This could

l ead to a situation where ENSI would ask PSI&6s opi
advised the operator and so the analysis would not be independent. Because of theyeadtquetract between

ENSI and P§ PSl is obliged to ask permission from ENSI before contracting with NPP operators. The second
potential conflict lies in the nature of the relationship between ENSI and PSI: regulatorguibdyized party

and client supplierConsderingthe size of te country this issue seems difficult to fully avoid. Nevertheless,
ENSI should remain vigilartn this issue.

The IRRSteamconcludes that ENSI has the ability to contract external support organizations as needed. ENSI
has the internal competence neededdt as an intelligent customer. The relationship of ENSI towards the
installed advisory bodies is described clearly and
topics independently.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Observ@aheooriteria used in ENSI&s procedure for con
relations between the contracted experts and the supervised entitigsseagch contracts or consulting.

BASIGSR PArRtevpharlg. 4. 20fiArsrtaantgeesmetnitast s hal |

there is no conflict of interest for thos
Q) servitcleiss ild not possible domestically, ¢t
from organizations in other States or, as
which have no such conflicts of interest.
s Sugge:EtNiS8moul d consider revising the set
to ensure that only independent experts di

The federal government has instaltae commissions to provide a second opinion foclear safety matters:

1 Nuclear Safety Commission (NSC);
1 Expert Group on Radioactive Waste Disposal (EGT).

Further the Commission for Radiological Protection and Monitoring of Radioactivity (CRP) provides advice on
topics related to radiation protection.

TheNSC advises the Swiss Federal Counci | and DETE
evaluation report and on a voluntary basis on ENSI Guidelines. ENSI can ask for a NSC position on specific
topics. The relationship between ENSI and the NSC retatedfety evaluations is described in a memorandum

of understanding to define the manner in which NSC
In the case that there are different positions from ENSI and NSC, it was stated to thieedRR®m ENSI,
DETEC,SFOEand NSC that DETEC3FOEwill first ask for additional consultations between ENSI and NSC.

It was demonstrated to the IRR&mfor a single case that this procedure was applied. In case consultations
would still end up in diffent positions, DETEC wouldeedtor e s pect ENSI 6s positi on
ruling (see chapter 1.3).

The relationship between ENSI and the EGT is regulated in the sectoral plan procedure for deep geological waste
repositories. EGT supports ENSI andyides comments on geological and constructional issues.

3.5. LIAISON BETWEEN THE REGULATORY BODY AND AUTHORIZED PARTIES

One main basis for the relationship between the regulatory body and the authorized parties is described in the
ENSI process Inspection/Operation surveillance. According to this process, ENSI holds regular meetings on
different levels with the authorized npi@s. During these meetings, current nuclear safety issues, possible
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problems in the relationship between ENSI and the authorized party can be addressed at an early stage, discuss:
and solved, as applicable. The preparation and documentation of theseysnfslow a given structure. In
addition, expert di scussions with the | icensees on
is to discuss and solve issues when possible at working level. Otherwise, the issue goes up to ahigher lev

ENSI hasdesignateahonresidentsite inspectos or coordinatorgor each nuclear facilityTheseinspectorand
coordinatorsplay an important rolas a key contadh the formal but also informal communication with the
authorized party.

There are also more formal interactions between ENSI and the authorized parties, such as:

9 the notification of decisions from ENSI;

9 consultation process preparing decisions and guigl

9 verification and assessment of tlethorized partigscomplance with the legal and regulatory
requirements.

For al | of these for mal interactions there are d
regulatory decisions are documenitedormal letters and reports. For each decision the regulatory basis is stated

in the letter or report. Because of the detailed discussions before issuing the letter there is generally no explanatiol
necessary. If there is exceptionally a need for suaxplanation ENSI organizes a meeting.

The IRRSteammet representatives from authorized parties (NPP). This meeting provided an opportunity to the
IRRS review team to discuss the interactions of authorized parties with ENSI, including their comments on
ENSI1 6s activities and decisions.

The IRRSteamconcludes that the relationship between ENSI and the authorized parties seeRramnd; lmpen
and transparent. The policy of ENSI to discuss safety relevant issues in detail in an open constructive atmospher
with the authorized parties improves the effective

3.6. STABILITY AND CONSISTENCY OF REGULATORY CONTROL

The ENSI regulatory process is a formal process with several different instruments that are used to ensure tha
theprocess is implemented consistently and with management control.

ENSI 6s decision making process is wel/l defined anoc
consists of acts, ordinances, guidelines and technical standards such asThisrbasis is public unless its
content is confidential for security reasons.

For all of ENSI 6s decisions, the basis for this d
dual control for documents issued to the authorized parsryHetter with regulatory decisions has to be signed

by the person who is responsible for the correctness of the content and a person responsible for the consequenc
of the document. In many cases, one of the signatories must be a division head kctioe General of ENSI.

The dual control of documents improves quality and correctness and prevents subjectivity.

To ensure that the regulatory control is stable and consistent ENSI uses the procedures and processes of i
management systems and managemeeatv i e ws . ENSI 6s executive manage
reviews of the staff performance. In addition, ENSI is supervised by the ENSI Board.

The IRRSteamconcludes that the concurrence of these processes provides a high level of consigtency in
decision making and ensure the stability and consi
3.7. SAFETY RELATED RECORDS

Swiss legal provisions and ENSI guidelines specify the requirements for recording and archiving documentation
regarding construction droperation of nuclear facilitiesegulatoryactivities, occupational doses and inventories
of radioactive sources, waste and spent fuel.

The provisions define in detail which data have to be recorded by which organisation FBEIRE,SFOEand
operatorsjpnd for how long the records have to be archived.

Related to the safety of facilities and activities the NEO obliges the licensee to document the operation of the
installation on the basis of records fixed in Annex 3 of the NEGideline ENSFG09 contais detailed
requirements related to Annex 3. The licensee is obliged to archive the documentation until completion of the

24



decommissioning or until closure of the installation. All documentation baistndedover to ENSI or DETEC
after the decommissioniray after closure of the installation.

ENSI has installed a clear procedure for the reporting of events. Based on the requirements within NEA and NEO,
the GuidelineENSI-B03 specifies the details of the reporting procedure including the notification df erah
findings, the classification and the timing for the reporting, Loss of sources and release of radioactivity are also
addressed in this guideline. ENSI validates the no
system. If the inident classification is INES>2 the notification will be forwarded to IAEA as required in the
RPO.

There is a general obligation in the NEA requiring owners of nuclear material to monitor their inventories of
nuclear materials, maintain records and reporthe relevantegulatoryauthorities on a periodic basis. This
obligation is also valid fothelicensee of a deep geological waste repository. In addition, the NEA keeps records
of nuclear materials and radioactive wastes in Smustear facilities

Several articles of the NEO define additional reporting obligations of the licensee. GuideN8¢802 and
ENSIBO03 provide detailed guidance on these obligations.

The RPO requires the licensing authority to maintain a Central Dose Registry and arrymfidense holders
and of the higkactivity sealed sources in their possession.

The IRRSteamconcludes that in principle there are sufficient provisions in the Swiss regulatory framework in
place to ensure that adequate records and inventories teléttedsafety of facilities and activities are established
and maintained. Nevertheless, the IRB&nidentified one area for improvement in the area of decommissioning
(Section % of the report).

3.8. COMMUNICATION AND CONSULTATION WITH INTERESTED PARTIES

According to the NEA and the NEO, ENSI must regularly inform the public about the conditionshattear

facilities and about matters related to nuclear goods and radioactive waste, as well as about special events
Furthermore, ENSInforms the public in the case of special events and findings that do not fall under these
conditions.

To fulfil these legal obligations ENSI has implemented a communication strategy defining main objectives and
main communication activities. Within theatiegy ENSI has considered a broad variety of external stakeholders.

ENSI 6s main communication tools are:

T ENSI 6s website as | eading tool;

1 Annual reports (Regulatory Oversight Rep&tadiation Protection RepofResearch and Operational
Experience Report);

9 Additional reports (current topics or decisions on nuclear safety);

1 Events and meetings with representatives of municipalities, cantons, NGO, NPP operators and authorities
(Technical Forum on Nuclear Power Plants, Technical Safety Forum).

Furthermore, thé&ENSI Board addresses a yearly Business Report to the Federal Government to discharge its
duties. The report is then published.

I'n addition, ENSI uses fAflanking communication t
announcing new websiteed r i but i ons and providing information
Al so, ENSI publishes a new series ANumber of the
tasks.

ENSI has a crisis communication concept, prepared workstguctions, checklists for various types of esis
telephone lists and practised procedures. An emergency exercise is held annuatyaeall facilities The
Communication Section of ENSI takes part in these exercises and evaluates the corgspomaianications
work of the nuclear power plants.

The ENSI Board has commissioned ENSI to reviewadaptthe current communication strategy. The first step

of this review was interviews with representatives of the various stakeholder groups and spsnsaeet
interviews. This work was done in cooperation with a market research institute. The most important indications
from this survey were:
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Low level of awareness of ENSI as an organization;

Intact trust in Swiss authorities;

Potential for cross medisgse of information and communication channels; and

1 The fact that the more someone knows about ENSI, the greater their interest in ENSI becomes.

= =4 =9

ENSI is currently evaluating the results in detail and preparing a new communications strategy.

TheIRRSteamconcl udes that ENSI has a comprehensive comn
go beyond the | egal requirements and are proacti v
customer oriented and include detailed dialogue garigmted goals, messages and activities for the different
stakeholder groups. Implementing this strategy will further impitsveffectiveness as a regulatory body. The
IRRSteamc onsi ders ENSI 6s activities as atngealongthipmathf or m

The IRRSteamhad a meeting with representatives fraftocal NonGovernmental Organization (NGO). This
meeting provided an opportunity to the IRR&mMto discuss the interactions of ENSI with an interested party,
including in reldéion to the information provided by ENSI and meetings held in order for the NGO to express its
concerns and discuss its opinions.

In case there are special occurrences at the nuclear facilities, the Swiss regulatory framework sets obligations tc
inform thepublic only to ENSI, but there is no obligation for the authorized parties to inform the public in such
cases. ENSI has identified this point in their sel§essment as an area for improvement.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v @he Bvdss regulatory framework sets obligations to inform the public only to ENSI, but there is no ob
for the authorized parties to inform the public about safety relevant occurrences

BASIGSR P4gqrRtevharlyg. st4ato&iEl htehatut hori zed part
about the possible radiation risks (arisirtr

Q) a very | ow probability of occurrynacre)t hae sc
activity. This obligation shall be specifi
aut horization or by other | egal means. 0

R? Recommendaei @owvernment should imeduwldat amy
for the authorized party to inform the put

3.9 SUMMARY

The IRRSeamconcludes that due to the regulations in the ENSI Act and ENSI Ordinance, ENSI is institutionally,
financially and politically independent.

Currently ENSI has an adequate number of personnel and the competencies needed. The process for how tf
Personnel Bvelopment Concept was prepared and implemented is considered as a good performance by the
IRRS team. The Personnel Development Concept is comprehensive and effective for managing the human
resourcs and competens®f ENSI.

ENSI has the ability to mandageternal support organizations as needed, based on its internal competence,
can act as an intelligent customer. The relationship of ENSI towards the established advisory bodies is describec
clearly and does not c¢ ompnddecide®resaf&yN&dvantstopiesbindepandently.t o

The relationship between ENSI and the authorized partfeank, open and transparent. The policy of ENSI to
discuss safety relevant issues in detail in an open and constructive atmosphere withaheeduparties
i mproves the effectiveness of ENSIO&s oversight.

The ENSI regulatory process is a formal process with several different instruments that are used to ensure tha
the process is implemented consistently and with management control. Thetd&R8oncludes that the
concurrence of these processes provides a high level of consistency in the decision making and ensure the stabilit
and consistency of ENSI&6s regulatory control

In principle there are sufficient provisions in the Swiss regulat@méwork in place to ensure that adequate
records and inventories related to the safety of facilities and activities are established and maintained (see
suggestion related to decommissioning in chapter 9).
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ENSI has developed and implements a compreheasvenmu ni cati on strategy. ENSI
go beyond the legal requirements and are proactive. ImplementingdENSY communication strategy will
further improve its effectiveness as a regulatory body. The IRB®c onsi der s EMNSadgosd act
performance and encourages ENSI to continue along this path.

The IRRSteami denti fi ed two areas for i mprovement rel at e
one more principal topic related to the missing legal requirement forreagitigrarties to communicate directly
to the public about safety related events in their facilities.
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4. MANAGEMENT OF THE REGULATORY BODY

4.1  RESPONSIBILITY AND LEADERSHIP FOR SAFETY

The leadership and managerial commitment to safety has beedenwahstrated by ENSI. The key document
for the management system is the yearly performanc
Boar d. This agreement includes strategic goals b
Oversigh 6 and the ENSI&6s Mission Statement decl aring
by the line managers on a regular basis in the frame of divisional and executive meetings.

The managemerdystem assigns responsibilities for th#erent tasks and provides guidance on good attitudes
and behaviourThe overall responsibility for implementation and monitoring of the effectiveness of management
system is assigned to the Chief Quality Officer of ENSI and the responsibility for tedopiment and

i mprovement of the main processes are assignldad t o
responsibility and commitment of managers at all levels with regards to the implementation of management
system was evident frorhe welldefined and documented strateggsals, plans and policies of ENSI.

Various policy documents and projects were established by ENSI which clearly demonstrate its leadership for
and commitment to safety by its senior management, including setiitg) defining individual and institutional
expectations and encouraging a questioning and learning attitude.

4.2  RESPONSIBILITY FOR INTEGRATION OF SAFETY INTO THE MANAGEMENT SYSTEM

The Organizational structure of ENSI and their core, support and managanmessses and responsibilities of
the individuals are well defined in the management system and are in line with the organizational goals and
objectives.

The Management System includes all kinds of activities including cultural aspects, safety nueafivironment

as well as legal requiremenis an integrated manneks a general rule, every decision is reviewed by either the

line manager or an expert. In some fields there are specific subprocesses, e.g., decision making or conductin
organizationathanges. They apply whenever decisions are significant for safety.

ENSI 6s Mission Statement i s s of &ckvitieS. Miaesbase rstratdgy fouthee n t «
i mpl ementation of the Mission St atichmoedfimes theifumdamdntal A1 |
safety functions to be met and the overriding safety goals. The major goals to be achieved are defined in a four
year cycle by the ENSI Board and documented in the Performance Mandate. Based on this mandate, a yearh

PerformanceAgr e e me nt bet ween the ENSI Board and ENSI &s
corresponding indicators) for one year. ENSI 6s EX
made with regard to the goals set. If necessary, correxatti@ans are defined by the ENSI Board in collaboration

with ENSId&s Executive Board. The entire process i s

The fundamentals of the Alntegrated Oversighhdd cor
as a consequence, the system is fully aligned with the organizational safetyTheaManagement System
includes all kind of activities including culturalspects, safety amuliclearsecurity aspects, quality, health,
environment as well as legalgp@rementsn an integrated manner

4.3. THE MANAGEMENT SYSTEM

ENSI has established and implemented a presgsated Management System, which is certified according to
ISO 9001:2015It comprisesenvironmentamanagemenéaccording to ISO 14002015 andhealth and safety
managemenaccording tdSO 450012018 both without a certificatiorBeside this, ENSI features a laboratory
for radiation measuremenvhich is accredited according to 1ISO 17G2Z8BL7. In addition, ENSI isaccredited
according to 1® 17020:2012 agninspection bodyor radiation protection, radiation measurement and transport
of radioactive material§ he system is assessed in a regular basis and continuously improved.

The management system of EN&dscribeghe organizational striiere and core, support and management
processes and responsibilities of the individuals in line with the organizational goals and objectives. ENSI
implemens its organizational changes by means of undertaking a project. The project description describes th
entire process, steps to be taken and the questions to be considered till the effectiveness of the change is assess

A very systematic and organized internal decisitaking process is applied for the decisions having a major
impact on nuclear safetylinvolving all relevant staff members. The system for internal audits is well established
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through which all the processes are audited at least once in every five years and extesateaatko
periodically conducted by concerned organizations.

ENSI olserves the principles of proportionality (reasonableness) and expediency (appropriateness) in its activities
to fulfil the requirement of the applicatonafjr aded appr oach. ENSI 6s Managen
into account the safety significamaisk and complexity of the underlying activities of each process.

Al | t he ENSI &s Management System documents are st
application call ed n prgoessriantedaccess th @l ManpgernentiSysters doeuments a s
to all staff member s. The rules for preparing,

Management System are documented. The process owners are responsible for the control om#éresdocu
assigned to their process. There are rules for different document types. High level documents, e.g., main proces
descriptions, have to be approved by a delegate of
or being replaced, are stal in the archive for a period of at least 3 years.

The management system of ENSIwell documentedand has been developed and is applied using a graded
approach.

44, MANAGEMENT OF RESOURCES

ENSI has a human resource strategy that includes the magrigeinmdividual competencies and performance.
According to this strategy, ENSI has the goal to be an attractive employer and to use efficient processes for
recruiting staff in a timely manner. ENSI systematically plans its future need for qualifiedasthfit
systematically monitors key figures such as employee turnover and absence from work.

ENSI launchedeveral initiatives (such asnew recruitmentoncept training and succession plannjrig 2020

which takeresource and competence requirements into accéumroject fiTraining Concept on nuclear
technology issues and regulatory awas launchedn the same year (see alSection3.3). Currently, the
competence requirement for leadership for all manageraeals| are defined in the competence catal@muek
additionally in the job specifications of leading staff, and the requirements with regard to technical and personal
competencies of all members of the staff are defined in the individual job specific®memsirements of
competence are also discussed in the annual review process between line managers and employees. Training a
professional development are considered through organizisgruice training courses, seminars; postgraduate
studies or courses; oac hi ng; i ndividual devel opment progr ams
Development Concept.

Although many instruments are operational and several projects have been completed or are in progress, it wa
observed that there is currently no sysatic approach providing an overall view of staff competencies at ENSI

or a corresponding tool for this which provides the necessary information for concise succession planning or
personnel development programm&NSI considers that the determination of necessary resources and
competences is one of its managerial challenges. ENSI has identified this issue as an area for improvement in th
selfassessment report submitted to the IR&8nas ARM. The IRRSeamsupps t s ENSI 6s obser
encourages ENSb establish the means which provide more and overall information of current competences of
staff in order to systematically assess possible gaps to take further actions and to sustain the desired level o
competace

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v Althaugh many instruments are operational and several projects have been completed or are in progre:
observed that there is currently no systematic approach providing an overall of staff competencies at ENSI or
corresponding tool for this which provides the necessary information for concise succession planning or pu
development programmes.

BASI GSR PaRéqguwi r emsdmtt e §iSetnhiaotr managemenmn imi
Q) competences and resources necessary to ca

provide them.oOo

BASIGSR P4drRte viarlag s4t.alt3effA tphatcess s
(2) mai nt anec etshseary competence and sk

knowl edge management 0.

®) BASIGS A Dar a .6t 2beil hehaompetences required
ful fil its functions should be identified
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

on the regulatory bodyés function andamnrdoa
necessitated by substantial <changes

Sugge:ENISbnshould consider establishing a ¢
2 t@assess possible gapandattia&eeufsamddmeri hadt
competodnade staff

45. MANAGEMENT OF PROCESSESAND ACTIVITIES

The current system is process oriented and consists of 26 main processes arranged in four process grouf
including assessment of facilities, surveillancepérations, management processes and support processes. The
former two groups made part of core processes and represent the main activities of ENSI to fulfil the mandate
given by the legislation. Process activities are carried out according to proceggtidasand further applicable
documents. All documents are available to all employees through an electronic tool on a central server (Squirrel).

ENSI 6s Management System reflects qualification al
with external experts for support in relation to its oversight activiliesording to its management system, ENSI

only concludes contracts with independent experts, subject to the conditions that the contracting experts must no
work in a segment of an agisation which is overseen by ENSI and that the experts must not assess parts or
systems of a nuclear installation, which were designed, built or assessed by themselves on behalf of supervise
entities. These criteria do not rule out any other businésarei ons bet ween ENSI &6s ex
entities, e.g., research contracts or consulting (see sugges@attion3.4). Any expertadvice is internally
reviewed according to ENSI&és quality management sy

4.6. CULTURE FOR SAFETY

The senior management of ENSI describes Safety Culture by integrating its organizational culture with its
regulatory oversight of safety culture of the iSswnuclear facilities Specific topical issues including safety
aspects are presented to all/l interested staff meml
about ten times per year. Individual training and development plans sugplimetinanagers in fostering safety
culture.

ENSI explicitly refrains from drawing a distinctidoetween safety analclearsecurity culture in itsegulatory
activities, although it does consider the specific requirementaifdearsecurity and safetyrhe themes of safety
andnuclears ecur ity are dealt with under the generic ter
the regulatoryaut hor i tyo, ENSI uses the term fAovefthe ght
organizational glture of theregulatoryauthority that relate to the exercise of its core mission, i.e., in the case of
ENSI, the oversight of Swisaiclear facilities

ENSI launched a broagased process designed to scrutinize and improve its safety culRG#2inThelarge

scale project involved all of the ENSI employees, and it was completed three years later in 2014 in three phases
the first two phases being the assessment phases and the third one was dedieatdfitgtionof actions for
improvement in the $aty culture of the organization. The findings obtained were converted into measures, which
were implemented in the years to come.

Some key steps taken by ENSI to strengthen its safety culture are as follows:

1 In order to achieve a common understandinthefkey safety culture aspects within the organization,

safety culture is explicitly addressed in the
culture issues such as regulatory basis, oversight practices, communication, improvementiand decis
making.

1 Fostering a strong safety culture is one of the tasks of all line managers and its implementation is
discussed with the line managers in the annual performance reviews as well as in the reviews of the
individual goals of each employee on a periodic basis.

1 ENSI encourages its staff to adhere to cultural values and focus on their ability to work together

constructively.
1T Personal accountability of ENSI empl oyees is
St atement , ENSI 6 s Co eérsonmelfRegGlatiand.u c t and ENSI o6s P
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v BNSIconducted a multi phased approach to developing its organizational safety culture along with its O
Culture using an interactive and iterative approawith the ENSI staff. Upon completion, the project was impleme
through diverse means, including lectures, training courses, feedback training, aneflsetion activities, to achieve bol
broad and indepth communication with the staff. Even thotlighproject as such is over, the identified processes remain
and continue to influence ENSI&6s performance in the

BASIGSR P&Rretqu2 r £4e att efflSetnh @atr management sh

() assessmeadership for safety and of safety
BASIGSR Pogratr az 6 a9 efSetnlh@tr management-asétass

o) | eadership for safety and oforsgaaf reitzya tciuo ntaul
functions in the organization. -89 & 9% meaAan:
recogni zed experts in the assessment of | «
Good PrmBEaNM3lidcse actiardsesowdtfhanegati onal =«

GP1 were found remarkable for effective devel
safety in the organizati on.

4.7. MEASUREMENT, ASSESSMENT AND IMPROVEMENT

ENSI monitors and assesses the effectiveness of its Management System by means of various instruments
Processes are monitored by the process owners through performance indicators. In addition, Management Systel
documents are periodically reviewed in thanfiework of internal and external audits. Internal audits follow a
yearly audit plan and are performed by internal auditors. External audits are carried out regularly by an external
organisation which certifieENSI's Management System to ISH001. The sytem as a whole is reviewed yearly

in the framework of the Management Review to che
Furthermore, the management system is reviewed by the Executive Board yearly to make sure it is in line with
goals and talefine preventive or corrective actions whenever the conditions for work change. Finally, an external
organisation (SQS Audit) regularly reviews the Management System (ISO 9001 certification).

48. SUMMARY

ENSI has established and implemented an integjramagemensystem which clearly lays down processes,

roles, responsibilities, procedures, measurable goals, strategies, plans and objectives. The management system
regularly reviewed, adapted and i mp esystendhowened ladke i s
a systematic competence development framework. ENSI management is aware of this fact and has been workin
on a plan to fulfil the longerm competence needs by achieving and sustaining the required level of competence

i n ENSloykes. e mp

ENSI efforts of establishing and continuously improving the culture of safety in the organization and the culture
for oversight of theuthorizedoariesis commendable and, therefore, can be regardedasd practice

31



5. AUTHORIZATION

5.1. GENERIC ISSUES

The requirements governing the authorisation process associated with nuclear and radiation safety are establishe
by the Nuclear Energy Act (NEA) of March 21, 2003 and the Radiological Protection Act (RPA) of March 22,
1991, adopted by the Federal Assembly of the Swiss Confederation. The Swiss Federal Council is authorised tc
regulate the authorisation procedure through secondary legislation instruments, including the Nuclear Energy
Ordinance (NEO) of December 10, 200tlahe Radiological Protection Ordinance (RPO) of April 26, 2017.

The NEA and RPA require authorizations for all nuclear facilities and associated activities. The authorisation
process encompasses all the stages of the lifetime of the nuclear fac#itjestimg, construction, operation and
decommissioning or closure in case of a deep geological waste repository. Requirements and @aatvitidor
subject to mandatory licensing and for exemptioos the mandatory authorisation and supervisegime are
includedfor examplén theRPQ Requirements for exemption from the mandatory authorisation are also included
in NEO Art. 61.

The legal system of Switzerland requires that several governmental bodies, predominantly part of the executive
power, @rticipate in the authorisation process, e.g. the Federal Council, the Federal Department of Environment,
Transport, Energy and Communications (DETEC), the Fedgffade of Energy SFOB. At the same time,
through NEO Art. 73, ENSI is legally empowereddgiew the documents submitted in the authorisation process.
The expertise of ENSI covers all aspects of the authorisation framework except those related to environmental
impact evaluationspatial planning requiremenfsreservation of cultural heritaged the prescribed insurance

cover in accordance with the Nuclear Energy Liability.Act

The Nuclear Energy Act provides for granting four types of authorisations covering nuclear rsadésgy
security and radiation protection: licences (a general deeecoveringamong othersghe stage of siting,
construction and operating licence), orders, permits and licemcagerating personnig nuclear facilities.

The authorisation procedure is the same irrespective of the type of the nuclear facility (degr Rower Plant
(NPP), research reactor, radioactive waste facility, fuel storage facility or disposal facility), but is implemented
in accordance with a graded approach.

According to Art. 12 of NEA, anyone intending to construct or operate a nucleatfact y must obt ai
|l icenced by the Swiss Feder al Council, except for
Al ow hazard potential 0.

The general licence is associated with the decision of the state to construct a NpEcificaike. The decision

making includes not only technical considerations, but also a significant political component. As a result, the
decision making involves the Federal Council and also the Federal Assembly of the state, which is authorised to
endose the decision of the Federal Council. The procedure for the issuance of a general licence includes broac
civil society engagement and debates through sol | e d cofispltatiod i c Such a deci si on
subject to gopular vote eferendun

The construction and operating licences are granted by DETEC using approximately the same procedure. The lis
of the documentation to be submitted by the applicant together with the construction and operational licence
application is specified in an appexdif NEO. Thus, an application for a construction licence includes, amongst
others: a safety analysis report (SAR), an environmental impact assessment report, a report on compliance witt
the spatial planning requirements and a decommissioning plan asarotdeep geological waste repositories a
project for the monitoring period and a plan for closure. The application for an operating licence should be
supported by a demonstration of compliance with the provisions established in the general licetee and t
construction licence, and with the relevant nuclear safety and security requirefné&imsl Safety Analysis

Report and the relevant technical documentation necessary for the operation, e.g., technical specifications, in
service inspection programe, ageing monitoring programme, security report, are also required.

As part of the authorisation procedure, DETEC and the Swiss Federal Council are empowered to issue orders
imposing duties to the licen$mlders related tepecific activities such as decomsianing of a nuclear facility
or closure of deep geological waste repository.

As an integral part of the authorisatimfsiuclear facilities and activitiepermits are issued by ENSI within the
framework of the existing licences and decommissioning/closure orders. The grounds for the issuance of such
permits are established directly in the legislation or in the conditions attached to a licence or joettivees
order. Thus, the licence or order conditions can specify the commissioning steps of a nuclear installation or
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specific decommissioning activities where permits are required. In addition, permits are issued by ENSI for
safetyrelated modificationshiat do not deviate significantly from the respective license or order.

AccordingtoNE A Ar t .doaRdNEQ Axt) 33,fihe license holders must carry out a systematic safety and
security assessment, including the impact of the modifications to thedatistal The risk assessment must
incorporate an upo-date plant specific probabilistic safety analysis (PSA).

The conduct of Periodic Safety Reviews (PSRs) is p
holders of an operating licencarfa NPP are obliged to carry out a comprehensive periodic safety review (PSR)
every 10 years. Gener al guidance in the conduct o
Safety Reviews for Nucl ear P o egalrequrdmanhthas PSR showdde e r
performed for the other nuclear facilities, such as facilities for management of radioactive waste and research
reactors.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Observation: Accordingto the legadl r a mewor k ( Ar t . 22 (2) p. fled of the
Energy Ordinance) the holders of an operating licence are obliged to carry out comprehensive periodic safety revie
for nuclear power plants every 10 years. Thisr@o legal requirement that a PSR shall be required for the other nu
facilities, such as facilities for management of radioactive waste and research reactors.

BASIGSR PgrRtevgarlg st a8 el htehdtr equencsyafatt ywh

shall be updated is related to the radiat
to which changes are made to the facility
Q) updated in thevpewiodrcisdfetuy at predefir
requirements. Continuation of operation o
being able to demonstrate in thtingasesgasir
regul atory body, that the safety measures
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accordance with the r epgeurlfaotrommeyd rtehgruoi urgehnoeuntt
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the facility i s c¢ammiascsd oorndeadn caen dwi d phe rsaat fee
analysis and operational l imits and condi
BASIGSRK RequirsemaneTh&haotper at or shall car
3) and shall i mpl ement anye sraefgeutlyatup gyr abdoedsy rf
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facility. o
Recommen diahtei oGaver nment shoul d establ inaukl
R3 facilities wildl be subject to periodic sa

graded approach.

52.  AUTHORIZATION OF NUCLEAR POWER PLANTS
The system of granting authorizations described above applies in its entirety tdPthe NP

According to NEA, the general licence specifies the license holder, the location and purpose of the installation,
brief outline of the project and the maximum permissible exposure to radiation for people in the vicinity of the
installation. The operitg licence specifies the licence holder, the permitted reactor thermal output or capacity
of the installation, the limits for release of radioactive substances into the environment, the measures for
environmental surveillance, the safety, security, anergency measures to be taken by the licence holder during
the operation of the installation, and the activities that require a permit from ENSI prior to commencement of
operation.

The content of the licenses is very general in nature and respectivéietises are subject to amendment in
only very limited cases. In practice the licenses are quite static and the authorisation process for the operationa
period of the NPPs is implemented through the permits issued by ENSI within its capacitggasatwy
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authority. The legal basis for the issuance of permits is different from that of licences, but the content of the
permits is required to be in compliance with the licences and regulatory requirements.

According to Article 21 (2) of NEA, there is a possibility that the validity of the operating licence can be limited
to a specific period of time, but in practice the licenses for the operation of the NPPs are issued without a time
limit, which requires sstematic control by ENSI. The licence holders are obliged to carry out inspections and
systematic safety reviews, periodic safety reviews, -kengn operation reviews and security evaluations
throughout the entire service life of the facilities. ENSI egis the safety analyses and assessment using an
integrated oversight approach.

After the Fukushima Daiichi accident, the Swiss Government issued a ban on granting general licences for new
NPPs. According to Art. 12a of the NEA in force since January 28&8yranting of general licenses for new

NPPs is prohibited. Consequently, the authorisation procedure described above could be implemented now only
for nuclear facilities other than NPPs.

For existing NPPs, Art. 106 of NEA stipulates that the nucleadlitiee requiring a general licence which are
already in operation may continue to be operated as long as no changes are made that require an amendment
the general licence in accordance with NEA Art. 65 (1). According to this article an amendmenjerichead

licence is required

1 for a change in the purpose or scope of activities of a nuclear installation that requires a general licence
(excluding decommissioning or closure);

9 for a comprehensive upgrading of a NPP in ordeidaificantly extend its ervice life,in particular by
replacingthe reactor vessel.

In practice, so long as the results of the PSR continue to demonstrate safe ojieisatiatikely thattherewill
beaneed to amend the licences of the NPPs.

In summary, the legdtamework for authorization of NPPs is in line with the IAEA requirements.

53. AUTHORIZATION OF RESEARCH REACTORS

In the Swiss legislation, the authorization process is the same, in principle, for any nuclear facility. There is only
one operating researaleactor in Switzerland which is a zepower research react¢CROCUS at EPF
Lausanne)

The Swiss authorization process cover all stages of the life cycle of a research reactor adeg§6iR21 site
evaluation, design, construction, commissioning,erafion, including utilization and modification,
decommissioning, clearance from regulatory control.

The general requirements for the content of the licensing application are established in NEO Art. 23 (general
licence), Art. 27 (construction licence), tAR8 (operation licence) and Art. 45 (decommissioning order) as
applicable for research reactors. According to Art. 20 of the NEA, the operation licence and the construction
licence can be granted simultaneously if a final judgment on the safe opefadidacdity can be made at the

same time.

The application documents submitted by the licence holder are subject to review and assessment by ENSI with
the support of external experts, if necessary. Specific requirements for the content of applicati@ntso@sm

well as certain aspects of safety, are defined in legislation and relevant guidelines, in accordance with a gradec
approach.

Art. 25 of the Ordinance on the Requirements for the Personnel of Nuclear Installations (VAPK) states that in
research radors, individual licences are required for reactor operators, reactor technicians, and reactor physicists.
These licences are granted by the licence holder of the nuclear facility. ENSI reviews the list of competences and
training programme of applicantsand directly participates in an examination process. Each licence requires
written consent from ENSI to be issued.

The permits required from ENSVithin the frameworkof the construction licence (Art. 17 of the NE&je
specified in Art. 26 of the NE@r construction of structures, systems and componetittsn theframework of
the operating licenc@rt. 21 of the NEA) in Art. 8 of the NEOfor stages of staitip prior to commencement of
operation of the facility; and in Art. 40 of the NEO fapdifications.
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Overall, the licensing process for research reactors is in accordance with IAEA safety standards. Hmmever, t
is no legal requirement that a periodic safety review shall be required for the research (seet®&Seam
recommendatiom Section5.1).

54. AUTHORIZATION OF RADIOACTIVE WASTE MANAGEMENT FACILITIES

In the Swiss legislation, the authorization process is the same for any nuclear facility, including deep geological
waste repositories.

According to Art. 54 of NEO radioactivwaste must be conditioned as quickly as possiblagonly ENSI
approved procedures. Waste products must be suitable for transport storage and disposal in the future dee
geological repository. For the assessment of the latter ENSlitetiesccount thetatementf Nagra, the Agency

for radioactive and spent fuel disposal.

With reference to deep geological waste repositories, as indicated in para. 1.7 of this Report, Nagra will submit
an application for a general licence by 2024.

The documents that mus¢ submitted in the application for a general licence are described in Articles 23 and 62
of NEO. Additional requirements for deep geological waste repositories are provided by GuMNHRE03,
recently updated in 202

Art. 37-41 of NEA and Art63-72 of NEO contain special provisions for deep geological waste repositories and
includes requirements for construction, operation, a monitoring period and final closure. After the final closure,
the licensee must submit documentation of the undergrtagiity as built, filled and closed to the relevant
Federal Department in accordance with Art. 71 of NEO.

Overall, the licensing process faaste management facilitiés in accordance with IAEA safety standarbis.

the guideline ENS(GO08, a systematia$ety assessment report for storage facilities is requested every 10 years.
However, there is no legal requirement that a periodic safety review shall be requinest®rmanagement
facilities (see IRRSeamrecommendation in Section 5.1).

55. AUTHORIZATION OF RADIATION SOURCES FACILITIES AND ACTIVITIES

The operating license for nuclear facilities is issued by DETEC under NEA and covers activities involving
handling of radiation sources necessary for or arising from the operation of the faclégrsuch as nuclear

fuel, startup sources or material contaminated with fission or activation products. It follows by RPO that such
sources and activities do not need an additional license according to the RPA. Activities with radiation sources,
notcovered by the operating licence or by the decommissioning order under NEA, require a licence according to
RPA issued by ENSI. ENSI for instance issues licenses for the harmdliraglioactive material (sources),
operation of X/gammaay equipment, commest production of radionuclides as well as the export (shipment)
and/or import (receipt) and transport of radioactive materials (no nuclear material, no waste) from and to nuclear
facilities. Such licences are limited to a period of ten years maxjraftenwhich a renewal is necessary

ENSI 6s responsibilities thus may entail regul atory

Non-destructive materials testing with-tdy or gamma sources;

Use of radiation sources for level measurements;

Functiondtest and calibration of measuring instruments with radiation sources;
Use of thoriated welding electrodes;

Baggage screening, explosives analysisgB);

Delegation of own staff as occupationally exposed in other facilities;

Training of employees withpen or sealed radiation sources;

Production of radioisotopes for medical or industrial purposes;

Operation of XRF equipment ¢kay fluorescence analysis).
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Licences for the use of radiation sources outside a particular facility, e.g. radiography sources are issued by the
FOPH If a radiography source is used in a nuclear facility, ENSI accepts the licence isst@BBgnd fully
relies on the judgments alddamade by=OPH This issue is further discusseddaction6.9 in the report.

According to RPO, the licensee shall maintain a register over radioactive sources and radiation generators in theil
possession. Each nuclear facility has such a register aedussted to send updated information to ENSI on a
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yearly basis. The FOPH is the responsible body for the national register for high activity sealed sources, which
also includes the high activity radioactive sources at the nuclear facilities. Curre@lyd&és not have access

to the national register, but there are plans to grant ENSI such access oxi@kmewd basisFOPHand ENSI

apply the classification system for sealed radioactive sources in accordance with IAEA GSR Part 3 Schedule 2
and RSG-1.9. ENSI also include sources below the criteria for high activity sources in the register when
appropriatdrom a safety point of view.

There are legal provisions for clearance of radioactive materials in NEO and the RPO. ENSI provides detailed
requiremert in the guidelineENSB 04 (A Cl earance of Controlled and S
Mandatory Licensing and Supervisiono). FOPHasdthgui de
SUVA and is in line with the requirements in IAEA GSR3 Appendix 1 schedule 1.

The RRSteamconcludes that the provisions for authorisation of radioactive sources and radiation generators in
Switzerland are in line with the IAEA standards.

56. AUTHORIZATION OF DECOM MISSIONING ACTIVITIES

Articles 26 though 29 of NEA and Articles 41, 42 and 45 through 49 of NEO provide the requiremeats for
Decommissioning Order fanuclear facilities NEA Article 27 requires the owner of a nuclear installation to
submit the final decommissioning plan to the relevamgetent authorities. The plan is then reviewed by ENSI

in coordination withSFOE SFOHN, FOPH SECO, SUVA and relevant cantonal authorities. A public
consultation is also conducted according to Art. 53 of NEA. The Federal Department of the Environment,
Transport, Energy and Communications (DETEC) will issue the decommissioning order as theylmethgirity

per Article 28 of NEA and Article 46 of NEO and may include licence conditions to be fulfilled by the applicant.

In October 2013, the energy company BKW Energy Ltd decided to shut down Muhleberg NPP by the end of
2019. To ensure that there Wde a decommissioning order in place when they ceased operation, BKW
submitted the decommissioning plan for review in December 2015. Based on the assessments of ENSI and othe
competent authorities, DETEC issued the decommissioning order in June 2018b&ig NPP is the first NPP

to enter decommissioning in Switzerland.

Before Muhleberg NPP applied for decommissioning, an -insitutional monitoring groupwas created
including all Federal and Cantonal Authorities that would be involved in the ligepsbcess. All the technical
andlegal aspectsas well as communication withe public were discussed and clarified during 2014 and 2015.

Muhleberg NPP ended operation in December 2019. After a transition period, it was declared in permanent shut
downin September 2020. Upon this declaration, the decommissioning order became effective, and the operating
license expired. Decommissioning activities including dismantling and decontamination have commenced and
are scheduled to be completed in 208t whichtime a seconarderincluding the conventional demolition of
buildingswill be necessary to complete the decommissioning prdneg2634 Given the relatively short ten

year expected duration of activities, an additional review of the decommissioning plahexpected to be
needed, unless significant changes occur at the site.

The IRRSteam visited Muhleberg NPP accompanied by staff from ENSI. During the visit, the NPP staff
presented the main steps carried out from the initial application for the degsioning order to the present
status of activities at site. During the site visit, the IR&8nobserved effective communications between ENSI
and the decommissioning organization. The IR&8nalso met with representatives of the NPP and discussed
therelationship between the site management and the regulators.

The IRRSteamconcluded that the anticipated dialogue and collaboration among all the Federal and Cantonal
authorities involved in the decommissioning licensing process is a good performarxcdelped all the
institutions expedite the licensing process, including the ENSI review and assessment, which was concluded in
just two anda half years.

5.7. AUTHORIZATION OF TRANSPORT

ENSI is the competent authority in Switzerland for issuing approvals according to para. 802 of the IAEA
Transport Regulations SSRas described in Art. 2 of the Federal Act on the Swiss Federal Nuclear Safety
Inspectorate (ENSIG), in conjunction with tldangerous goods transport regulations in Switzerland (e.g.
Ordinance for the Transport of Dangerous Goods by road (SDR), Art. 25(3)). ENSI approvals are mainly package
design approvals and some shipment approvals, including shipments under special antuid¢si has issued

3 to 4 approvals per year over the last 3 years which include package design approvals of Tyde ,BAW),
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and -B(U)F according to para. 802(a)(v) and (vi), approval of fissile excepted material according to para.
802(a)(iii) and pecial arrangement approval and shipment approval according to para. 802(b) and (cbof SSR

ENSI 6s management system provides procedures for
approval certificates. For package design approvals, Bi&lally uses the validation procedure in compliance
with para. 840 of SSIB. Structure and content of ENSI approval certificates are consistent with the applicable
requirements of SSRB.

In addition to approvals under SSRENSI also issues licenses foe transport of radioactive material from and

to nuclear facilities in accordance with RPO, art. 11(2)(d), except transport of radioactive waste and nuclear
material for whichSFOEissues licenses relying on the technical expertise of ENSI. ENSI takeppficable
provisions of the IAEA Transport Regulations S6kto account during the authorization procedure.

The authorization of transport based on the approvals issued by ENSI, as described above, is in compliance witl
the requirements of the TranspBRegulations SSI8.

58. AUTHORIZATION ISSUES FOROCCUPATIONAL EXPOSURE

Swiss regulations apply the concept of exposure situations recommended by ICRP and IAEA and occupational
exposure as well as occupationally exposed persons are defined in thésgoreguPursuant to Art. 9 RPO; the
depl oyment of occupationally exposed persons at or
subject to mandatory licensing.

Apart from certairdistinct situations, occupationally exposed persons arelly defined asa) persons who

in the course of their occupational activities or training may incur exposure which exceeds a dose limit for
members of the public; or b) persons who at their workplace are subject to radon exposure and may thereby
accunulate an effective dose of more than 10 mSv per year.

In order to obtain an operating licence for a nuclear facility the applicant must:

9 appoint radiation protection experts, technicians and controllers who require recognized radiation
protection training;

provide technical, organizational and personal radiation protection measures;

monitor workplaces and occupational exposure;

appoint an approved dosimetry service provider; and

establish a radiation protection prograe(RPP) to limit and optimize occupatial exposure, following

the guideline for Operational Documentation as a general description of the organization and
management of radiation protection in a nuclear facility.

= =4 =4 =4

The operating licence for a nuclear facility as well as other authorizatiorsdiation sources activities cover
all occupational exposures from sources and activities that are necessary for operation of the facility or that
originate from it.

Hence, under the RPAgr nuclear facilitiesENSI for instance issues licenses for tlamdiing of radioactive
material (sources), operation of X/gamnag equipment, commercial production of radionuclides as well as the
export (shipment) and/or import (receipt) and transport of radioactive materials (no nuclear material, no waste)
from and to nuclearatilities. Otherwise, the FOPH is the licensing autholiyN S| 6 s r esponsi bi l
entail regulatory core functions with respect to activities sughaan in the bullet list in Section 5.5

In addition, under the RPA, ENSI also issues licenseshfe delegation of personnel. If a licensee employs
occupationally exposed persons at another facility in Switzerland or abroad, an additional licence is required. For
this purpose, the licensee (or applicant) has to appoint a radiation protectionvelxpdras to ensure compliance

with the annual dose limits by controlling the prior individual dose hisiod/setting appropriate slequotas

The FOPH is the licensing authority for the deployment of personnel inghitg companies.

Occupational exmure of emergency personnel is regulated under the RPA and RPO, which includes
requirements on effective measures for the protection of emergency workers, resources, instructions and training
as well as reference levels, as prerequisites for obtainingaimdaining authorization.

Finally, ENSI is responsible for the authorization of occupational exposure to radon at workplaces in nuclear
facilities. As a consequence of the revision of the RPO and the dosimetry ordinance, nuclear facilities with radon
prore workplaces must ensure that measurements are conducted and fiérineceelevel of 1,000 Bg/m3 is
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exceeded, the annual radmated effective dose to exposed workers must be determined. If the effective dose
to a person at the workplace exceeds 10/g€av, the worker is considered to be occupationally exposed and is
consequently subject to personal dosimetry, while the licensee is subject to a mandatoryMieasgees must

first be taken to reduce tldfectivedose (RPO Art. 167, Para. 2). Onlyeaftheeffectivedose of the person is

still above 10 mSv/year despite the measures, the person is considered as occupationally exposed (RPO Art. 16
para. 3) and must be dosionitored.

In summary, the legal framework for authorization of occupatioxabgure is based on both the NEA, NEO,

RPA and RPO as well &0PHdirectives such as the Federal Ordinance for the Prevention of Accidents and
Occupational Diseasesand ENSI guidelines such as the ENMB1L 2 on fiRadi ation Pr ot
Installation s 6 an@0 EN&h A Operati onal Documentati ono.

The IRRSteamconcludes that ENSI effectively complies with the requirements on authorization of occupational
exposure.

59. AUTHORIZATION ISSUES FORPUBLIC EXPOSURE

According to the Swiseegulations, the concept of exposure situations as per IAEA Safety Standards including
public exposure as per defined in the regulations. The dose limits for the public are stated in RPO and are in
accordance with the IAEA standards. In RPO specific lianigsprescribed for direct radiation and for activity
concentrations in air and water in the vicinity of the nuclear facility. Discharge limits are set in the operational
licence according to the NEA for nuclear facilities or in the DETEC's decommissiamiegfor facilities under
decommissioning. For installations with both nuclear andmarear facilitiessuch as the PSI, the discharge

limits are set in an order jointly issued by ENSI &@PH The discharge limits are based on the nuclear specific
dose constraint provided by ENSI for each nuclear facility. The dose constraint is set in nuclear facility specific
regulations issued by ENSI ARegul ation for the r
radioactivity and direct radiatoninh e envi r onment of facility Xo.

It follows by Art.191 in the RPO thdOPH s responsible for the monitoring of ionizing radiation and the
radioactivity in the environment and ENSI is responsible for additionally monitor ionising radiation and
radioactivty in the vicinity of nuclear facilities.

This regulation defines the source related environmental monitoring in the vicinity of the facility and the specific
measurements to be performed by the facility, ERSIPH and other laboratories. The licenseedsponsible

for monitoring the emissions from the facility, however according to the regulation ENSI as @Pakakes

control samples as part of their inspections for comparison.

The legal framework for authorization of public exposure is basédE# NEO, RPA and RPO and a number
of ENSI guidelines and regulations issued under an ENSI order and is well in line with IAEA safety standards.

510. SUMMARY

The Swiss legislation on nuclear energy and radiation protection requires authorizationsucleall facilities

and activities unless explicitly exempted on the basis of their safety significance. On primary legislation level the
legal requirements for the authorization process are established in Switzerland by the NEA and the RPA. The
secondaryegislation level consists of ordinances, the most important of which are the NEO and the RPO. The
legal basis covers the whole life cycle of the nuclear facilities and activities. The authorization regime is well
structured and ensures transparency andistency in the decision making.

The IRRS team concludehat the anticipated dialogue and collaboration among all the Federal and Cantonal
authorities involved in the decommissioning licensing process is a good performance.

For further enhancement of s&f, the IRRSeamrecommends the Government to establish provisions to ensure
that all nuclear facilities will be subject to periodic safety reviews at predefined intervals, in accordance with a
graded approach.
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6. REVIEW AND ASSESSMENT
6.1  GENERIC ISSUES

6.1.1. MANAGEMENT OF REVIEW AND ASSESSMENT

The Swiss legal framework for nuclear safety designates ENSI as the organization responsible for the regulatory
review and assessmentrafclear facilitiesand activities. ENSI performs regulatoryessight of nuclear power

plants, research reactors, transport of nuclear material, decommissioning and radioactive waste management, us
of radioactive sources and other activities, which support the licensing and permitting process.

The national legistion, acts, ordinances, guidelines authorisation basis and authorisation conditions state the
requirements for performing regulatory review and assessment. The regulatory requirements are applied in a
graded manner commensurate with the risk of the fadaitiactivity.

ENSI 6s management system defines t he r-elgtadaspectsiny r e
all stages throughout the lifetime oticlear facilitiesand regulated activities. The management system also
includes associatedrgredures and supporting electronic tools that enable a systematic and comprehensive
conduct of review and assessments.

ENSI verifies that the licensees implement systematic safety reviews, periodic safety reviews (PSB)nlong
operation reviews and sarity evaluations throughout the entire service life of the installation. ENSI performs a
systematic assessment of event analyses, inspection results, operator licensing reviewsjisatetydata and
information in the periodic licensee reports onaamual basis, as part of an integrated oversight approach for
assessing nuclear safetymfclear facilities

The IRRSteamconcludes that ENSI has effectively established and implemented its management processes on
regulatory review and assessment.

6.1.2. ORGANIZATION AND TECHNICAL RESOURCES FOR REVIEW AND ASSESSMENT

ENSI employs approximately 150 staff membétsre thanl00 of those employees perform technical functions
including the conduct of regulatory review and assessment, and inspection activities across four departments.
ENSI specialists cover seventeen technical areas including, Civil Engineering, Electricakeingin
Mechanical Engineering, Decommissioning, System Engineering, Site Inspection, Deterministic Analysis,
Human & Organization Factors, PSA & Accident Management, Reactor Core, Occupational Radiation
Protection, Nuclear & Cyber Security, Accident Cansence & Emergency Preparedness, Radiation
Measurement, Transport & Predisposal, Geology, and Disposal & Analysis. Each area has specific core
competence requirements in order to execute the tasks within their areas of responsibility.

ENSI developed andhaintains a comprehensive training programme for building and maintaining the required
staff competencies. ENSI leverages academic institutions, learning centres, research and development, and or
thejob training as mechanisms for implementing their trajnprogramme. ENSI iunchinga knowledge
management project that systematically covers all the technical areas related to the performance of regulatory
review and assessment.

ENSI has contracts and agreements with external technical support orgasif&8@) and experts in order to

obtain external technical supports as necessary to support its regulatory functions when there are not sufficien
competence or resources within the organization.
independent and periodic evaluation of performance and independence within the contracts for external providers
to prevent conflict of interest.

The IRRSeamconducedyvisits andnterviews on issues related to facilities and activities, as well as occupational
and public exposur&he IRRS teamconcluded frontontent and examples giveniiterviews with licensees,

ENSI inspectors and ENSI senior staff that ENSI could further improve the training of its staff in order to apply
a more consistent gradeghproachin the review and assessment of #diAP nuclear facilitiesSuch training
should especially focus on the practical application of recent updates ofgahdSlines and publication of the

new ENSIG23 for the purpose of better addressing the graded approaciclear facilities other than NPPs.

The application of proportionality is explicitly established in ENSI's permitting process, and theG2RISI
guideline was recently published for nbi*P in order to take the graded approach into account
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES
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6.1.3. BASES FOR REVIEW AND ASSESSMENT

The legislation and regulatory framework farclear facilitiesand activities are well established in Switzerland.
The Nuclear Energy Act, the Nuclear Energy Ordinance, the Radiological Protection Act, the Radiological
Protection Ordinance and associated ENSI guidelines establish the main legal basis for regulatergnd
assessment.

ENSI has issuedpproximately40 regulatory guidelines to enable the implementation of regulatory requirements
which cover all aspects of the lifetime oficlear facilitiesand activities, i.e. siting, design, construction,
commissiming, operation, decommissioning, closure, nuclear waste management, transport, disposal, radiation
protection and emergency preparedness.

The IRRSteamconcludes that ENSI has effectively established its bases for regulatory review and assessment.

6.1.4. PERFORMANCE OF REVIEW AND ASSESSMENT

ENSI verifies the completeness of the safety assessment applications, as well as their compliance with regulatory
requirements. The licensee is required to perform independent verification of any safety analysiegdijor
external experts, prior to submitting the assessment to ENSI for regulatory review and assessment.

ENSI performs theegulatory reviewising a variety of mechanisms including employing the support of external
experts. ENSI engages in technical meggi and multiple interactions with the licensees in order to discuss
applications. ENSI performs confirmatory calculations and analyses to verify the adequacy of submissions that
have a significant impact on safety. ENSI may perform inspections of nietddres in order to verify specific
assumptions in the plant models.

The performance of regulatory review and assessme
implementation of the process is monitored and evaluated througgssesmenteternal independent audits

and international peer reviews. ENSI also monitors regulatory reviews and assessment performed by externa
TSOs or experts.

The IRRSteamconcludes that ENSI has effectively monitored and evaluated the performance of regulator
review and assessment.
6.2. REVIEW AND ASSESSMENT FOR NUCLEAR POWER PLANTS

ENSI performs regulatory oversight of the three operating nuclear power plants (NPP) in Switzerland based on
the existing regulations, ENSI Guidelines and management procediN®s.eriews activities conducted by the
licensees, such as maintenancesarvice inspection and functional testing, systematic safety assessments, ageing
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management, modifications or backfitting of components and plant documents that are importaty, tarshf
periodic safety reviews (PSR). Licensees of NPPs conduct PSRs every ten years and include additional
demonstrations of safety for long term operation (LTO) beyond the fourth operating decade.

The NEO requires the NPPs to implement DeterministiieteStatus Analysis (DSSA), which focus on
protection against design basis accidents and selected beyond design basis accidents. The licensee mu
demonstrate that the relevant plant and -amecific parameters remain within safe limits and comply wvaigh t
required technical criteria as wel!l as the indivi
includes DBA analyses using appropriate computer codes an®ENSI plant modelso independentlyerify

[ i c e asesamerd

The NEO requires the development and use of estdlpe PSA for all relevant operating modes in NPPs. All
NPPs have been performing plapecific Level 1 and Level 2 studies, including internal and external events
(e.g. fire, flooding, earthquakes, amtfrcrashes and high winds), and update their PSAs every 10 years as part
of the PSR. At least once every five years, PSA models are updated to reflect plant modifications and the
availability of additional reliabilitydata.Additional updates of the PSAearequired, if plant modifications have

a significant impact on the risk or relevant hazard assumptions (like earthquake) cEMNGesnplements
regulatory review using its own independent and péaetcific PSA models.

Operating NPPs have implemengaghificant safety improvements based on safety evaluation as well as national
and international experiences, such as the Fukushima Daiichi accident, aiud-8tatart practices. The term
ifistate of the art of b a c k f Witate ithat @ll backfittingnmedsores that are a s
technologically feasible and appropriate must be considarédmplemented

For significant backfitting and modifications, the licensees are required to submit appropriate safety analyses and
related documention in support of permit applications in four steps: concept, design, installation and operation.
The following evidence are required before any such permit can be granted: the suitability of manufacturing
process and of the assembly and commissioningegees, compliance with safety limits, details of the dedicated
startup tests as required, procedure for periodic inspections and audits, and finally probabilistic evaluation in
respect of the impact dhe risk according to the plargpecific PSA(e.g. plant core damage frequencyhis

evidence airmto ensure that each modification or backfitting measure conforms to previously approved safety
requirements, and the relevant safety margins and operational limits are maintained.

The IRRSeamdiscussed witlENSIaboutregulatory policy and requirements on continuous safety improvement
in Switzerland. The IRR&amwas provided with informatiodemonstrating that ENSI promotesntinuous
safety improvements at NPPEhe IRRSteamvisited Beznau NPP accompanied by staff from ENSI. During a
plant walkdown the most important backfits performethampasivere presented’he IRRSteamconsiders th

role of ENSI to implement the regulatory policy and the associated requiremargsaasperformance.

The IRRSteamconcludes that ENSI is effectively complying with the requirements for regulatory review and
assessment of nuclear power plants.

6.3 REVIEW AND ASSESSMENT FOR RESEARCH REACTORS

There is only one operating research react8wiizerland, which is a zef@ower research react@ihe CROCUS
at EPALausannés a nuclear facility with a very low hazard potenéialdemonstrated by safety analysis

ENSI 6s review and assessment process is the same f

ENSI acknowledges that safety review and assessments are performed in a graded approach that is commensure
with the magnitude of the possible radiatiosks arising from the facility or activity, during the operational
phasePeriodic safety reviews are not required for research redotthie Swiss legislatigras recommended by
IAEASSR3 fASafety of Research Reactorso (Requirement

Swiss legisldon require the systematic safety assessments afwalear facilitiesincluding research reactors,
according to Art. 22 of the NEA, and Art. 33 of the NEO. Specific requirements for the content of the assessments,
as well as certain aspects of safarg defined in legislation and relevant guidelines, in accordance with a graded
approach.

Articles 37 of the NEO requires that licence holders submit an annual report to ENSI, for the purpose of assessing
the status and operation of the installation, Witiontains a summary and an assessment of operations and safety,
operating state of the installation, sitdated changes, organisational structure and personnel, radiation
protection, radioactive waste management, radiological situation and findingsiis@rvation of current state
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of the art in science and technology. It contains results of systematic safety assessments and reports on the stat
of pending matters with ENSI, events and findd ngs,
content of the annual report are defined in guideline EBISI2 A Per i odi ¢ Reporting by
Systematic assessment of the research reactor, which is performed by the licensee in accordance with the Art 2
of NEA, Art. 33 of NEO is caied out individually in each topical area. The annual report incladgesnmary

of all key areassuch as: modifications, events, ¢dowever,i doesndt provide an over
topics in an integrated mannee¢ IRRSeamrecommendtion in Section 5.1).

Based on duties of competent authorities, defined in the Art. 72 of the NEA, ENSI evaluates applications and
makes assessments on compliance with safety requirements and regulatory guidelines using the results of th
evaluation in fture regulatory activities, particular in planning and conducting inspections. ENSI has the
capability to involve external experts for the regulatory review and assessment process of research reactor bu
does not exercise this option in practice. ENSull/fstaffed with its own qualified personnel for review and
assessment of research reactor.

The IRRSteamconcludes that ENS$ compliant with the requirements for review and assessment of research
reactors

6.4. REVIEW AND ASSESSMENT FOR WASTE MANAGEMEN T FACILITIES

All conditioning, storage and disposal facilities are regulated as nuclear facilities. The NEA and the corresponding
NEO require the owners of all nuclear facilities to review and assess the safety of these facilities systematically
and reguldy under the supervision of ENSI. The operational spent fuel pools (SFP) placed at thitelNRIRe
regulated under the NP&lgensing conditions.

ENSI Guideline GO9 fAOperational Documentationdo pr
predisposal facilities during the specified operation phases. According to ENSh&@&ntent and detail of the

safety report for predisposal fadéis shall be based on IAEA Safety Standard &Shile for interim storage
facilities (including spent fuel in dry storage) the WENRA Waste and $pehBtorage Safety Reference Levels
should be used.

Periodic safety reviews every 10 years is formaltyuieed by NEA for NPPs. No similar requirements are given
in the legislation fonuclear facilitiether than NP® In the ENSI Guideline G08, a systematic safety assessment
report for storage facilities is requested every 10 years. (See IRRS team rectatimnen the Chapter 5)1

For a disposal facility, a safety assessment addressing the period after closuteriiosgfety) is required at

each licensing step. ENSI Guideline GO3 provides the requirements otetamgafety for the design and
plannirg of disposal facilities, and compliance to these requirements needs to be verified as part of ENSI
regulatory reviews.

The IRRSteamconcludes that ENSI is complying with the requirements for regulatory review and assessment
of waste management facilities

6.5. REVIEW AND ASSESSMENT FOR RADIATION SOURCE SFACILITIES AND ACTIVITIES

The licencing process under NEA for nuclear facilities comprises review and assessment atseaitetg with

radiation sources necessary twrarising from the operation @he nuclear facility. For nuclear facilities, the
discharge limits specified in the operational licence is based on the source related dose constraint laid down in
ENSFG15 (ARadi ati on prnodeardacilitiedn . o bljheec t @ svtemsdirbifitasriD8 d d
mSv/year for a representative person and are imposed in order to protect the general public. The licences do nc
set dose constraints for the public to facilitate the optimisation of protection for the public. ENSI has established
a targetvalue for the discharges based on good practices used in similar facilities based on UNSCEAR data.

Further activities with radiation sources that are not covered by the NEA licence require a licence under the RPA
(see Chapter 5Applications for grantingr renewing RPA licences must be submitted to ENSI including the
necessary documents.

Regulatory reviews and assessments, of the relevant information concerning radiation sources andattivities
covered by the NEA licencare conducted for all stage$ the lifetime of a nuclear installation based on the
Swiss radiation protection legislation.
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6.6. REVIEW AND ASSESSMENT FOR DECOMMISSIONING ACTIVITIES

According to the Swiss legislation, the owner of a nuclear installation is obligegdonmission its facility (Art.
26 NEA) and shall submit the final decommissioning plan no later than two years after the final shutdown
(guideline ENSIG17).

However, in the case of thleberg NPP, BKV, the owner otheNPP, submitted thignal decommissining plan
for review in December 2015, 4 years before the end of operation in order to ensure that there wegkllige a
bindingdecommissioning order in place when they ceéassveroperationin 2019

Immediate dismantling is the preferred strategy decommissioning, however, as indicated in the ENSI
Guideline G17, a deferred dismantling may also be acceptable, provided that there is justification in the
decommissioning application.

The application documents are reviewed by ENSI and the Guidelile GAE De c ommi ssi oni ng
I nstallationso pr ovi de dinaladecbommissioaingrplangincluding a safety analysis t
report for each phase of the decommissioning process.

A PSR is foreseen only in the case of deferred dismantling.

The IRRSteamconcludes that ENSI is complying with the requirements for regulatory review and assessment
of decommissioning activities.

6.7. REVIEW AND ASSESSMENT FOR TRANSPORT

In order to prepare the evaluation report as basis for an approval, ENSiseamnd assesses applications for
approvals to check regulatory compliance of appl i
available regarding the procedures and the requirements for such reviews and assessments for package desi
approvals awell as shipment approvals. If necessary, external support is acquired, consistent with the conditions
as outlined in the ENSI management system, for particular activities including shielding analysis, thermal
analysis, and for inspecting and reviewimgnufacturing of packaginggeneral quality assurance aspects and

the qualification of specific materials. The results of the review and assessments are finally documented in an
evaluation report, for which appropriate templates are used as specified in the management system.

Regading the review and assessment of applications for package designs it was found that not all areas are
covered by specific internal guidelines. While such a specific internal guideline exists to review and assess
criticality safety, specific guidance doest exist for the areas of mechanical, thermal and radiation safety, which
are of equivalent safety significance. This leads to the suggéstiow.

According to para. 308 of SSR it is required that the relevant competent authority shall arrangerfodipe
assessments of the radiation doses to persons involved in transport activities of radioactive material to ensure the
the system of protection and safety complies with the IAEA Basic Safety Standards. It was found that ENSI has
not arranged such ase assessment so far. Based on a graded approach, this is currently acceptable due to the
relatively smal/l number and specific types of tr
assessment may arise in the future if the transport praxishange due to increasing numbers and/or locally
concentrated shipments of radioactive material (e.g. transports in conjunction with increased decommissioning
activities or locally concentrated transports to a central waste repository).

The review of tragport regulations and related guides is integrated into the overall system of ENSI for review
and revision of regulations and guides based on EI
the IAEA regarding the IAEA Transport Regulatid®SR6 and its related Safety Guides.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v BENSI hasnimplemented internal guidance on procedures for review and assessment of package desi
also include specific guidance for the revieamd assessment of criticality safety of package design but not for revie
assessment of mechanical, thermal and radiation safety of the package design.

BASIGSEG 3 par asta.tedlhtehatgul atory bodgushkdan
its own staff on the procedures to be fol
objectives to be met. I nternal gui dance o
provided, as necessary.o

(1)
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASITSSG-1. 5 parsga.ateid/rrleaspecti ve of which or

assessment, the assessor should be aware c
give very careful consisdegmagt ihoorwetveeramyp sas
af fect:

2) a The effective containment of the radio
b) The effective control of any radiation
¢c) Maintenance of a subcritical condition
d Thedequate dissipation of heat generat

Sugge:EtNiSdn shoul d consider revising its in

A package desiguwisddmceda nfcdudtehe assessment o

safety together with the existing guidanc:t

6.8. REVIEW AND ASSESSMENT FOR OCCUPATIONAL EXPOSURE

The regulatory framework faegulatory review and assessment for occupational exposure is defined in the NEA,
NEO, RPA, RPO and ENSI Guidelines. ENSI reviews the Radiation Protection Pnog(RMP) as part of the
documents necessary to support the application for an operatingeliaadsverifies the implementation of
procedures and provision defined in the RPP by evaluation of relevant reports from the licanseéy
inspections.

For the special cases of planned annual outages, ENSI reviews the resulting occupational expdstresand
exceed target dose values, the licensee must provide an explanation for the cause and propose measures f
improvement for ENSI to review as well.

ENSI inspects and regularly reviews the monitoring programmes and approved dosimetry serifiesstheer
compliance of an authorized (or notified) activity, including the deviation from dose target values by inspection
and by evaluation of relevant reports from the licensee, as well as the transferred individual dose data for
plausibility before thg are transmitted to the Central Dose Registry.

The IRRSteamconcludes that ENSI is complying with the requirements for regulatory review and assessment
of occupational exposure.

6.9. REVIEW AND ASSESSMENT FOR PUBLIC EXPOSURE

For nuclear facilities, thdischarge limits specified in the operational licence are based on the source related dose
constraint laid down in ENSI guidelines. The licensees are obliged to optimise the radiation protection for the
public according to the RPO as well as ENSI guidslinene licensees monitor their radioactive discharges
according to the NEA, NEO, RPO and these requirements are specified in a nuclear facility specific order
"Regulation for the release of radioactive substances and the monitoring of radioactivityeahdadiation to

the environment for facility X".

The radiation dose to the public for planned exposure situations is calculated using a methodology prescribed in
ENSI guidelines. The methodology being used seems to be very simple and conservatideebuldt represent

the stateof art concerning methodologies used for this purpose. It needs to be revised taking into account new
technical knowledge and improvements, new parametarh as dose conversation factors, transfer factors or
changes in expose pathways. ENSI has identified the issue and initiated a revision two years ago, with limited
progress. It is important for public trust that the methods used to calculate radiation doses to the public are basec
on the latest technical and scientificokviedge.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v @reimethodology for the calculation of the radiation dose to the public for planned exposure sit
according to ENSI514 guideline does not take into account curechnical and scientific knowledge and is not upde
due to changes in parameters or conditions that could affect the exposure of members of the public.

BASIGSR Part 3spateafhtebmO.ver nment or tlse¢ al
(1) the responsibilities of registrants and |
relation to the application of requirement
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIGSSR Part 3.spat @®RIghza@rants and | icense
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S5 met hodol ogy for calculation of the radiat
assessment of the dose to the public for p

6.10. SUMMARY

The legal basis and management processes for the Swiss regulatory review and assessment of nuclear facilitie
and activities have been well establisheNSI is fully committed to performing comprehensive and systematic
review and assessment which meets the expectations of the IAEA safety standards for regulatory review and
assessment, and support licensing, certification and compliance verificatipaaoghe regulatory oversight
programme.

The IRRSteamidentified some opportunities for improvement in areas suéhMsS Ipdliges and procedures

for applying a graded approach for the core regulatory processes pertainingN®Raruclear facilitig, the

internal guidance for review and assessment of mechanical, thermal and radiation safety of the package desigr
the methodology for the calculation of radiation doses to the public taking into account new technical knowledge
and improvements.

The IRRSteamconsiders the role of ENSI to implement the regulatory policy and the associated requirements
for continued safety improvemeat NPPsas a good performance.
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7. INSPECTION

7.1 GENERIC ISSUES

According to the Nuclear Energy Act (SR 732.1) [NEA], Art. 72, para. Ireielatoryauthorities shall ensure
that licence holders meet their obligations in accordance with the provisions of the Act. Articles 72 and 73 of the
NEA empower ENSI to monitahe compliance with legislation and regulatory requirements using inspections.

The NEA further gives ENSI inspectors the right to enter all sites of nuclear facilities, buildings and installations
without prior notification and inspect all relevant adtes and records. ENSI maintains a qualified and competent
staff of inspectors who perform both planned and reactive inspections in all nuclear facilities using a graded
approach and in different phases of the lifetime of a nuclear facility. ENSI ingpseat&n cover the transport of
nuclear materials.

Inspection methods applied by ENSI include examination and evaluation of procedures, records and
documentation, surveillance and interviewing of personnel, as well as the possibility to take samgdsiand p
measurements. The results of ENSI&s inspections ar
in inspection reports. The majority of ENSI staff members are inspectors (76) that perform about 450 to 500
inspections per year. Severdlthese inspections are performed by mdiiciplinary teams, covering different
areas of competences. I nspections are an i mportant

ENSI collaborates with other authorities in the areas of common intéfestexample, there is collaboration

with the occupational health and chemical safety authorities to exchange information and findings on these areas
at nuclear power plants. iemorandum of understanding has been signed with SUVA concerning inspection for
conventional risks. Because the cantonal organizations in Switzerland are responsible for fire protection, ENSI
inspections on fire protection are normally conducted in cooperation with the cantons. In the area of safeguards
the responsible authority ibé Federal Office of Energy, which also conducts inspections in the area. ENSI
inspections in the areas of transport of radioactive materials involve broad cooperatie@RHhSUVA and

local and federal security organizations. In addition to ENSI, thissSAssociation of Technical Inspections
(SVTI) department of nuclear inspectorate inspects the manufacturing, installation and maintenance of safety
relevant components. Tasks of SVTI are defined in ENSI guidelines. ENSI oversees the activities and
perfamance of SVTI by regular reporting, meetings and by following the correspondence between SVTI and the
licensees.

Palicy Issue: Counterfeit, Fraudulent, and Suspect Items (CFSI)

Swiss legislation requires the use of verified high quality processes, materials and techniques in nuclear power
plants. Vendors, suppliers and nuclear power plants must verify the quality of items procured for performing
safetyrelated functions. Verifideon activities include extensive inspections of an item's critical physical
characteristics and the associated performance testing. These activities aim to confirm, with reasonable assuranc
that items will perform their intended safety functions asireqUENSI evaluates CFSI occurrences to determine
whether there are any implications on the Swiss nuclear power plants. ENSI commissions a technical support
organization (TSO) to monitor the construction of safgfgsified mechanical components and dtrtes.
However, ENSI recognizes the need to further improve the systematic monitoring by third parties for other
components, such as electrical equipment, spare parts and small components.

The host country expressed interest in having focused discussidine following topics:

9 Current regulatory instruments for proactively detecting and preventing CFSI cases;
1 IRRS team members experience with CFSI cases.

The policy discussion highlighted the following key items:

1 Several countries emphasized the impurtaof strengthening the regulatory requirements applicable to
the procurement of safetglated components including by a systematic reporting to the regulatory body
for CFSI occurrences;

1 Regulatory bodies should implement a strong inspection programitnis @rea that should include the
review of CFSI related procedures and documentation, as well as routine and targeted inspections of
licensee activities;

1 Regulatory bodies should improve the knowledge and skills of the inspectors regarding the ingpection
suppliers and manufactures, including the development of competencies in the assessment of quality
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assurance programmes. A regulatory body may also choose to contract external inspection organizations
that have the specific competence required forstigating CFSI issues;

1 Regulatory bodies should implement arrangements for sharing relevant CFSI information collected from
the licensees, detected during regulatory inspections, and received from the international community;

1 Regulatory bodies should imphent approaches for collecting and investigating alerts from whistle
blowers;

1 Some countries developed CFSI classification levels for the installation of items, in accordance with the
associated hazard level, in order to determine the appropriate snceikxel;

1 Several countries emphasized the importance for regulatory bodies and licensees of being vigilant on
CFSI matter.

7.2  INSPECTION OF NUCLEAR POWER PLANTS

The inspection process for nuclear power plants includes planning and preparatiomspdioions, conduct

and reporting of inspections, and allocation of responsibilities for the inspection process. The preparation,
execution, reporting and follow up activities of inspections are guided by the ENSI management system described
in HPBO0260, iwrluding Inspection Planning (IAU9000), Inspection Preparation (IAU9001), Conducting
Inspections (IAU9002), Inspection Reports (IAU9003), and Team Inspections (IAU9004). Inspections are based
on the Basic Inspection Programme (BIP) and are conducted bigligténspectors as well as site inspectors,

who are generalists and perform mainly unannounced inspections focused on normal plant operation and safety
related outage activities. All inspectors are trained to do inspections, and inspectors recriitedafee 2009

have gone through a formal qualification.

About half of ENSI inspectors received their initial qualification twelve or more years ago. To mitigate the loss
of institutional knowledge that would result if a large number of experiencedastedfto depart over a short
period of time, the ENSI Board recently decided to allow expanding the turnover period for inspectors from
periods of one year to periods from two to three years to allow for additional knowledge transfer to maintain a
sufficiert pool of competent inspection staff. The IRRS team considers this a good performance for maintaining
competences of inspection staff, as also described in Section 3.3 of this report. However, ENSI still faces a
challenge in recruiting caused by the redhrctin nuclear talent pool available resulting from the decision to
phase out of nuclear power in Switzerland (see Recommendation in Section 1.8 of this report).

I nspection findings at NPPS are used agdnthesyptamate t o
safety assessment, the performance of the plant as well as the operator organisation is assessed within tr
frameworkof defence in depth. Annually ENSI performs a holistic assessment of the performance of each nuclear
power plant to indrm the development of the next year of inspections at each facility, using a graded approach.
In addition to the planned inspections assigned from the BIP during the annual assessment, ENSI also perform:
reactive inspections to gather additional informatbout events or conditions at NPPs. The decision of whether

to perform a reactive inspection and the resources to devote to the effort is not controlled by a documented proces
in ENSI 6s management system and is conducted on ar

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v When BNSI:becomes aware of events or conditions at a nuclear facility that may warrant a reactive in:
to gather additional information, the determination for the timing and levedsifurces for the reactive inspection is me
based on professional judgement.

BASIGBSR ParRievRedyi r e ma ratt el8ntsipaetct i ons of f
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BASIGSAEG 3 par.a St @2WRIsadthiame i nspections, by
initiated by the regulatory body in respor

2 t 0o assescsanictes, stihgeniifmpl i cati ons for safet-y
established, graded approach to respondin
appropriate | evel of resources for use in
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S6 approach f or-maske nign fdeacithiecormppropriate 1| e
speci al circumstances.
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In 2012, ENSI initiated a projectto assesh e saf ety cul ture within their
Culture, 0o which was based on the recognition that
influence the culture of the regulated organizations. The goal of thefpngs to create an ongoing reflection
process within ENSI about its own safety culture and how it could provide a role model for the regulated
organizations as a positive motivation for safety responsibégywell as how it impacts the regulated
organiat i ons 6 safety and safety cul t ur eThid difortasdesdribetd h e
further in Section 4.6 of this report. In parallel, ENSI developeéport explaining its understanding of safety
cultureandits oversight appro#cto safety culture as an instrument for transparency towards the licensees as
well as for promoting a common understanding within ENSI itsetfdevelopng further its approacko both
overseeand strengthen the safety cultures of the regulated organizdE N S loversight approach cfafety

cultureis based on the assumption teafety culturec annot be fAmeasuredo in the
rather can only be fAappr &N doesmomiake ovarallgudgarertaterments e w e
about thesafety cultureof the licensees as a whole

The Human Organisational Factors section of ENSidisa dialogue on safety culture with the senior leadership
teamsand safety culture specialisithe NPP licensees every threeyearpasr t of ENSI 6s ov e
culture at nuclear facilities. The dialog ifogus groupstyle facilitated discussion on an aspect of safety culture,

with the intention of promoting an awareness among the senior leaders of their demonstrates! tattvards

safety culture and the potential impacts to the members of the organizations they lead. ENSI has received positive
feedback from NPP licensees about the-sléction gained through tHecus groups&nd therelated exchange

on safety culture gies within their organisation

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v Bvery three years the ENSI Human Fact@iganization holdsa dialogue on safety culture with the sen
leadership teams and safety culture specialists of the NPP licerid@sfocus groups a facilitated discussion of a top
related to safety culture, with the intention of promoting-aelareness amonthe senior leaders of their demonstratt
attitudes towards safety culture and the resulting potential impacts to the members of the organizations they lead.

BASIGSSR Part 1 (Rev 1) ReTluée rgaoneant nrhe rstt ad e
(1) prime responsibility for safety to the pe
shall confer on the regulatory body the a
with stipulated r eguwlsattor ydernmeogusitrreanhieen tssu,c he

Good PrTalcda iszaaflett wrcau s arreceugpfsect i ve t ool for
GP2 seni or management of NRPwapemasDraf ttoheirmon
safety culture of their organizations.

7.3 INSPECTION OF RESEARCH REACTORS

The process described in Section o2fuclear power plants is implemented to the applicable extent for research
reactors. Utilizing the BIP, ENSI establishes annual inspection programmestaclalr facilitiesincluding

research reactors. ENSI has nominated facility inspectors f@robseactors who conduct inspections based on

the results of regulatory review and assessment of licensee reports (e.g., observations from previous inspection:s
SAR, annual safety assessment report, assessment of modifications, event reports) to repareeavith
applicable regulations.

The inspection process for research reactors typically involves inspectors from the Transportation and Predisposa
Section of ENST which is the lead organization for oversight of research redctord the Reactord@e Section.
Inspectors from other ENSI departments may also be involved depending on the planned inspection topics.

Consistent with a graded approach, the number of inspections and other oversight activities performed at researc
reactors is less than thperformed at nuclear power plants due to lower risk of radioactive products to people
and the environment. In a typical year, ENSI performs two or three inspections at research reactors. The results
of these inspections are used to inform future oversigtivities.

The IRRSteamconcludes that ENSI is complying with the requirements on inspection of research reactors.
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74. INSPECTION OF WASTE MANA GEMENT FACILITIES

In accordance with a graded approach, only few percent of total ENSI inspections aesl foouradiactive

waste (RW) management facilities, including spent fuel dry interim storage facilities. This results in
approximately 1€L5 inspections per year. Focus areas for these inspections in waste management facilities are
spent fuel stored ingr c as k s, gual ity of produced waste packa
programme for packages in interim storage.

All ENSI inspectors can perform inspections of waste management facilities if their respective field of expertise
is applicable (e.g., radiation protection, management systems, RW management, engineering, etc.). For eact
facility there is an assigned facility inspector.

The IRRSteamconcludes that ENSI is complying with the requirements on inspection of waste management
facilities.

75. INSPECTION OF RADIATION SOURCES FACILITIES AND ACTIVITIES

Inspection of radiation sourcesraiclear facilties s i ncl uded i n ENSI 6s accredi
nuclear facilitiesand is carried out each fifth year accordingths prograrme. Many of the specialised
inspections conducted by ENSI also include review of the protection and safety concerning radiation sources as
part of the inspection activity. There are detailed checklists available for the inspection of radiatizes to

support such inspections. In a typical year the control of radiation sources and activities are fully encompassed
by about 30 different inspections.

In addition, the use of mobile sources used by external workers (e.g., radiography sounteajeniienced by
FOPHbut used within a nuclear facility fall under the supervision and control of ENSI.

The IRRSteamconcludes that ENSI is complying with the requirements on inspection of radiation sources,
facilities and activities.

76. INSPECTION OF DECOMMISSIONING ACTIVITIES

ENSI created a decommissioning section withrentlya total of four staff members (planned to be five people
by 2022) to focusn decommissionindicensing proce®s and inspectionsOne of the staff members is the
assigned site inspectfor Mihleberg NPP, which is the only NPP in decommissioning stage.

The preparation, execution, reporting and follow up activities of inspections are indicated in the ENSI
management systems. Inspection programmesuolear facilites in decommissioning, given the permanent
changes in these installations, is not included in ENSI Basic Inspection Programme. The decommissioning
inspection programme is established annually using a graded approach and according to the plannedfactivities
the installations

Because a lot of the preparatory measures for decommissioning and-opetonal activities at Mihleberg

were performed during the transition period (from December 2019 end of operation to September 2020 permanent
shut down) andluring this first period of dismantling activities under the decommissioning order (see para. 5.6
of Module 5), 105 inspections have been performed by ENSI. These inspections were often performed by
multidisciplinary ENSI inspection teams from different &INDepartments, covering different topics (e.g.,
radiation protection, civil engineering, RW management, electric systemssaie) as with external authorities

in the area of occupational safety and health

The IRRSteamconcludes that ENSI is comjifg with the requirements on inspection of decommissioning
activities.

7.7. INSPECTION OF TRANSPORT

Transport related inspections are performed by Etd8lf and the technical expert organisation SVTI on behalf

of ENSIwithin its responsibility over tragsport of radioactive material to and from the nuclear facilities, at the
nuclear facility sites, before the transport takes place or after its arrival. There are programmed and, if appropriate,
reactive inspections. Inspections are usually announcedaasilgl utnannounced due to the skerm planning

of transport activities and the need to obtain a permit from ENSI for shipment activities. Transport inspections
cover:

9 consignment and reception of packages;
1 handling, loading and storage of packages withcilities;
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1 preparation and maintenance of documentation;
9 procedures related to the transport of radioactive matariell
1 manufacturing of packagisg

Additional inspections related to the transport of radioactive material are performed by:

1 FOPHand SUVA in facilities and companies within the industrial, medical and research area;
9 Cantonal police on public roads;

9 Border police for international transport;

9 Other competent authorities on cargo activities at the airports, on inland waterway\aag. rail

Because many authorities are performing inspections related to the transport of radioactive material, an annual
meeting takes place to exchange inspection results and to ensure compliance assurance.

After each inspection, results asemmunicated to the inspected organisation to enable feedback and comments
are recorded. Finally, ENSI issues a comprehensive inspection report to the inspected organisation. Findings ar
forwarded to the overall ENSI enforcement process.

ENSI inspectorsdr the transport of radioactive material have specific training before they are apdeartexf.

the training is a oneveek course at the level of a safety advisor for the transport of class 7 makeriakpectors

need to passthiree houexam at tk end of the course to be appointed as ENSI transport inspextditonal

internal trainings as well as attendeigransport inspections at each nuclear facility are nece&suguse ENSI

is an officially certified inspection body for the transpairtlass 7 material, there are annual training courses for
appointed inspectors reflecting inspection experiences and addressing specific subjects to support their daily
work.

Procedures and checklists for tr amaggementsystems pheset i o
checkilists are related to inspection activities on marking and labelling of packages, transport documents, radiation
categories and limits for dose rates and contamination. Checklists for other inspection areas with equivalent
sigrificance like maintenance of packages, loading and unloading operations as well as audits of consignors,
carriers and consignees are not part of the management system. Guidance for such checklists is provided in TS
G-1.5 (paras. 4.74.74 and 493)andene mor e speci fic and in consistenc
I nspection Guide, Issue 1, February 20150, publ i sh
Transport of Radioactive Material (EACA). The IRR&m suggests to review anabvise the inspection
instructions of ENSI such that all relevant inspection areas are covered in consistency-@&ith5rénd other

related international guidelines, such as the EACA Compliance Inspection Guide.

Consistent with the requirement of pa882 in SSR6, ENSI inspects radiation protection programmes (RPP) for
carriers. As an example, an RPP of a carrier was provided which was fully consistent with the elements of an
RPP as outlined in F6&-1.3. ENSI is encouraged to use this example as foagtse inspection of RPPs of other
carriers in a consistent manner.

Regarding radiation protection programmes for nuclear facilities in its function as a consignor or consignee for
transport it was found that documents on procedures and activities m@agceonsigning and receiving of
packages are in place which do also address the elements of a radiation protection programme as outlined in TS
G-1.3. As an administrative matter, ENSI should request the nuclear facilities to bundle such RPP relevant
docunents directly or by reference to them into a s
Programmeo.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s er v ENSI lmas implemented inspection checklists for transport whictioatessing on marking and labelling ¢
packages, transport documents, radiation categories and limits for dose rate and contamination. Other areas
maintenance of packages, loading and unloading operations, as well as audits of the consignomammnsignee whicl
include inspection activities as described in paras. 472 of TSG-1.5 for consignors and carriers are not covered.

BASI GS4 3, par a.t aB e#&iRé&ghualtat or y i nspection
(1) independenthechhaudthoomzed party and the st
confidence that the authorized party is ir
by the regulatory body. €o
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES
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738. INSPECTION OF OCCUPATIONAL EXPOSURE

Inspections concerning occupational exposure are closely integrated in ENSI's programme for inspection of
radiation sources, facilities, and activities. Inspections of these activities comprise the review of radiation
protection plans, including determination of occupatpecific protection measures and monitoring, as well as

the verification of how protection measures and monitoring are implemented. Inspections of occupational
exposure cover the efficiency and optiniga of radiation protection measures as well as the adequacy of
monitoring provisions.

For the inspection of dosimetry service providers, ENSI assigrexi@nnal competentservice (Institut de
Radiophysique [IRA], University of Lausanne) to review thpraped dosimetry service providers of registrants

and licensees. This review has to be done every five years in accordance with Article 67 of the RPO, as part of ¢
joint inspection by an IRA expert and EN®I order tomaintain the recognition of the dostny service.
Additionally, ENSI regularly inspects the dosimetry monitoring programmes and dosimetry services of nuclear
facilities. ENSI furthermore inspects the dose data reported from licensee and dosimetry services as well as the
recording and repdrtg of licensee and dosimetry services (document IAU9215).

Although ENSI is not the responsible regulatory authority with respect to exposure from rzatiatadn ENSI

is the responsible authority with respect to occupational exposure to radon irr fiaciéses. Following a
screening of nuclear facilities, two research reactor facilities required installation of ventilation systems as
mitigating measures to ensure radon levels are kept below the reference value. In 2021, ENSI will conduct so
called bcused inspections in all three NPPs to ensure compliance with occupational exposure controls for radon
as decided at the annual ENSI integrated oversight meeting.

The IRRSteamconcludes that ENSI is complying with the requirements on inspection of dicawgd@xposure.

7.9. INSPECTION OF PUBLIC EXPOSURE

Inspections concerning public exposareintegrated in ENSI’s overarching programme for inspections. Specific
inspections on releases of radioactive substances are performed every three months years, according to th
progranme

The nuclear facility specific regulations issued by ENSI for thmgiermonitoring programme contains control

of samples, e.g., of air filters in the exhaust stack and environmental samples in the vicinity of the facility.
According to the programe, ENSI together with thEOPHtake samples and compare their measuriagli®

The results are documented in ENSI inspection reports. There ardefieéd trigger levels for when specific
actions have to be taken as a result of the environmental measurements.

The IRRSteamconcludes that ENSI is complying with the requirements on inspection of public radiation
exposure.
710. SUMMARY

The IRRSteamconsiders that the inspection process as described in the ENSI management system is being
followed for nuclear facilities, traport, and the protection of exposed workers, the public and the environment
during the use afadioactive materials.

ENSI organises safety cultufecus groupdgor the licensees every three years with the intention of promoting
safety culture awarenesmang the senior leaders. The IRR&mconsiders thesi®cus groupss an effective
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tool for proactively engaging the senior management of NPP operators to promatesselfiess of their impact
as leaders on the safety culture of their organizations.ig hmsidered a Good Practice.

The ENSI Board recently decided to allow expanding the turnover period for inspectors from periods of one year
to periods from two to three years to allow for additional knowledge transfer to maintain a sufficient pool of
competent inspection staff. The IRR&mMconsiders this a good performance for maintaining competences of
inspection staff.

The IRRSteamencourages ENSI to consider developing a set of documented criteria to aid in determining the
timing and resources appropriate for reactive inspections, and to consider revising its insp&ctiotiors for
transport to be in compliance with applicalvispection activities, such as described inG-%.5.
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8. ENFORCEMENT

8.1. ENFORCEMENT POLICY AND PROCESS

The comprehensive enforcement regime in place is legally based on articles 72 and 73 of the Nuclear Energy Ac
(NEA) that not #béregylatsyputherities shellorddr allanécessary and reasonable measures
ai med at preserving nuclear safety and securityo,
safety significance. The enforcement powers of ENSI are defined biicdé &2 of the NEA, in particular
immediate measures to be taken in case of immediate threat (para3).

To fulfil the requirements of article 184 of the Radiological Protec@aginance ENSI, FOPH and SUVA meet
twice per year for the coordination of thenforcement activities and to carry out joint inspections.

According to article 10para. 60 f t he NEA, ENSI Aimay call on third
this Act. o0 Concerning pressuri ze dteckimppectipnrassessmeatfandn u c
enforcement tasks to SVTI which is an accredited inspection body in accordance with ISO/IEC 17020. The
enforcement measures of SVTI are actually very limited, involving only informal orders on site with information
provided b ENSI. The contract frame for providing assistances requires independence and confidentiality from
SVTIL.

The enforcement power of ENSI is defined in the legislation and the right to appeal is taken into account in the
enforcement regime. ENSI does notesify in its management system the decigsimaking process for
prosecution or the interface between ENSI and the prosecutor. As licensees usually comply with the orders, ENSI
almost never faces situations such as difficulties to enter facilities for tr@pec to obtain documentation or
shutting down a facility or revocation of an authorization. This could be considered as an indicator of the
efficiency of existing enforcement measures and a culture of safety awareness among the licensees.

The Swiss legl framework does consider the prosecution of a licemsder restrictive conditions onlggmongst

othersif felonies and misdemeanours cannot be attributed to a spadifiecdual. Prosecution procedures are
therefore mostlylimited to individuals. TheNEA gives precision on fines and/or term of imprisonment for
individuals if a safety system is made inoperable either wilfully or unintentionally. Penalties imposed on the
license holder arenly anexceptionainstrument of enforcement in the Swiss lefgaimework, although article

22 para 1 of the NEA places the responsibility for the safety of the installation and its operation on the license
holder. Considering that the mistakes or errors of individuals are typically strongly linked to the work ticganiza

and conditions, the IRR®&amconsiders this position as inappropriate. Prosecution of individuals for mistakes
that were not done wilfully could dissuade individuals from reporting events or significant issues for fear of
prosecution, which would rak in problems going unrecognized and prevent learning from events. To avoid this
negative impact on safety and safety culture, the possibility of the licensee to be hold responsible and prosecute
in lieu of an individual should be introduced in the Idgamework.

A parliament postul ate concerning the issue of fju
Council is charged with determining how to introduce the just culture or positive culture of error as a general
principle in Swis law applying to aviation, health amdt h e r hi gh S evorkingigroup withr e a s
representatives of branch&ih a high hazard potentiadcluding ENSI has been formed. It willeparea report

in 2022for the Federal Council.

The IRRSteamconcludes that the Government should improve the legal framework to allow prosecution of
licensees instead of only individuals.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v @heiSwiss:legaframework only considers prosecution of individuals and not of the authorized p:
Prosecution of individuals may have negative impacts on problem identification and resolution and safety culture.

BASIGSR PdmRtevReqyi r eme¢e at elthtehatgul atory bo
(1) enforcement policy within t heorpelgiadnde almev
with regul atory requirements or with any <

BASIGGSR Pd&mRtevdarla s4t.a5t7eid htehawut hori zed part)y

2 for remedying non compliances, for perforr
ti metable and for takinregealkslhryhéeéompasvea
compliances. 0
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIGSSA 3 parastat2tEXpPeat ence in some State
3) on the authorized party rather thahidaeliyn
i mproved saf.ety performance

Recommen diahtei o@aver nment should ensurgi vtérm
i mportance ofiabkablkowscpt o $1e eaitnisotne aodf oaf .lainc

0
h
R4

8.2. ENFORCEMENT IMPLEMENTATIONS

Non-conformances and violations of regulations are identified by the ENSI inspectorghiegmnoceses
inspection, event processing, expert reports, permits anthfjsed deadline of a plant taskc. ENSI has defined
different possibilities of enforcement depending on the significance of theamapliance according to GSR Part
1 (Rev. 1)Paragraph 4.58.

Formal meetings with the managers of the entity above the licensee is sometimes carried out, but it is not
considered by ESI as an enforcement measure in spite of its admitted efficacy. ENSI can issue either informal
orders or formal orders that are in the end both binding. Formal orders can originate from an authorization process
oversight process, reported events or ngvand assessment conclusions. In most cases, this procedure is
sufficient to resolve the safety issue. It is implemented by the reviewers, the inspectors and their supervisor for
validation,andis addresse@n a very general levéh the inspedbn proces in the management system. The
inspectors are trained on the enfonemt process mainly by mentoring.

In principle, ENSI can require an authorized party to restrict or suspend the operation of specified facilities or
activities and to take any further met necessary to restore an adequate level of safety. As formal orders are
usually sufficient either to restore an adequate level of safety or to lead the authorized party to make the decision
to restrict or to suspend its own activities, ENSI has naildetin the management system this process that could
lead to a facility shutdown or a license withdrawal and the associated atahase requiremenrdse largely

already defined in Art43 and 44 NEOThe decision of enforcement or prosecution wdddnade on a case
by-case basis.

Article 72 para 3 of the NEA gives the possibility
i ssued |icense or ruling.o0 The objectives of these
be taken by the inspectors are not defined. The enforcement process must be applied whenever either a deviatic
or a noncompliance with safety requirements or conditions specified in the license is detected by ENSI, upon
inspection or after event. Durifigspections, there is a possibility to impose measures for situations that require
immediate actions. The procedures dealing with the role of the inspectors (12Uf80tion the possibility of
enforcement by the inspectors as immediate actionscanthn a reference to the enforcement procedure
(HPB0340)However,it does not giveletailedguidance orthow totake corrective action if there is an imminent
likelihood of safety significant eventsENSI has already identified these weaknesses and the revision of
enforcement and inspection procedures is in progress.

The IRRSteamconcludes that the provisisfor enforcement are included in the legal framework, but should be
described in the management system notably in the inspection and in enforcement procedures which are bein
revised.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v &he legalitamework addresses the immediate actions inspectors are authorized to take if there is an it
likelihood of safety significant events. Howewethe management system of ENSI the related proviaiensn a very genera
level

BASIGSSR PdmRtevldardad .58 at el htehatgul atory body

(1) corrective actions, including enforcing t
whemecesssarye Dnspector s, i f any, shal l be
i mmi nent | ikelihoodoof safety significant
BASIGGSR PdmRtevdarla 4. l15AiTédeamaesnagkeatent syst
(2) has three purposes:
(1) To ensure that the responsibilitiesgoasts
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

3) BASI S: GSR Part 2 RegfuRrroecmeesnste sl Oa nsdt aat cetsi vti
shall be eff eaxdhiveeMe tnhaen aogregda ntiozati onds go

BASI S: GSR Part 2 fipBaah 4pr2dc esstsatsehsaltlh abbe ¢
to ensure that requirements are met witlnl

() the necessary supporting documentation s
documentation is consistent with any exis
t hat the results of the wedpebaliveberocope
documentation. 0

BASIG®BSA 3 parata.tEBlhtehategul atory body sho
5) procedures governing the taking of enforc

gui dance

RecommenE&E&atSlomhotubkd sumgdd or cement procedul

R5 corrective actions i nspefcttohresr earies aaunt hiommi
significant events

83. SUMMARY

A comprehensive enforcement regime is in place in the legal framework. As prosecutiostlislimited to
individuals only, the IRR$eamrecommends updating the legal framework to enable prosecution of licensees
instead of individuals.

The parliamentagpt ed i n 2020 a postul ate concerning the i
ENSI has been established accordingly. It will issue a report in 2022.

ENSI 6s management system is not compl et eorciothe er ni
enforcement process, including the actions they should be authorized to take for corrective action if there is an
imminent likelihood of safety significant events. IRR&amr ec ommends devel oping E
system to address the issue.$Mas already started to work on this.
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9. REGULATIONS AND GUIDES

9.1. GENERIC ISSUES

The Swiss legislative and regulatory framework for nuclear and radiation safety includes the Federal Constitution
of the Swiss Confederation, Acts, Ordinances, and associated Guidelines. The Acts and Ordinances outline the
regulatory requirements, and tlssociated guidelines outline detailed supporting information that enables
compliance with the regulatory requirements.

The Nuclear Energy Act (NEA), the Nuclear Energy Ordinance (NEO), the Radiological Protection Act (RPA)
and the Radiological Protecti@rdinance (RPO) govern the regulation of civilian uses of nuclear materials and
facilities. The NEA and NEO establish principles and requirements, respectively, for ensuring nuclear safety and
security, and licensing nuclear facilities and activities. Rl RPO establish the basic principles and
requirements, respectively, for the radiation safety of activities, installations, events and situations that may
involve ionizing radiation hazards and establishes an emergency response organization.

The NEA defines the role of ENSI in the regulatory process and authorizes ENSI to issue guidelines. ENSI
develops guidelines in accordance with an Act and/or an Ordinance and categorizes them into the areas o
assessment of facilities, surveillance of operatioms] general requirements. ENSI guidelines contain
comprehensive information for enabling the appropriate and uniform implementation of regulatory requirements.
ENSI may accept an alternative approach for meeting the regulatory requirements if it proeidevalent or

higher level of protection and safety puclearsecurity. ENSI may also adopt internationally recognized
standards that perform the same function as a guideline.

ENSI 6s management sy slasaiptionHRBel40y ehtitled Bjulatery BasisoPcoeesss for
developing, establishing and modifying regulations and guidelines. ENSI may adopt an internationally recognized
standard in the area of protection and safetyuatearsecurity by referencing it in a guideline, referencing it

a regulatory letter, or by adopting the standard in place of a guidelineOdtBdoes not outline the process for
adopting internationally recognized standards in place of guidelines.

The Regulatory Basis Process includes a transparent consultaibespthat strives to ensure that the intent and
impact of a guideline is fully understood by all stakeholders. However, this process does not include a requirement
for consultation with interested parties on the adoption of internationally recognirethrels in place of
guidelines.

ENSI publishes a complete set of guidelines on their website in order to notify the public of the established
regulatory framework. However, the Regulatory Basis Process does not include requirements for notifying
interestedparties, including the public, when an internationally recognized standard is adopted in place of a
guideline.

For cases where ENSI adopts internationally recognized standards into the regulatory framework in place of
guidelines, ENSI should clarify whedr the practice is still applicable to the current regulatory model. If the
practice is still applicable, ENSI should update their process to provide sufficient clarity.

ENSI revises the regulatory guidelines every 10 years, or if there are relevantatiodi§ of international and
technical standards, and relevaedgulatoryoperating experience. The Regulatory Basis Process and AAU1192
entitled Specification Guideline, outlines the mechanism and criteria for revising the guidelines. However,
AAU1192 dees not include the consideration of relevant international operating experience as a criterion for
revising the guidelines.

Overall, ENSI has a we#stablished regulatory framework that enables the effective regulatory oversight of
nuclear facilities in @itzerland.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s er v AAU1L162Specification Guideline outlines the criteria for determining the need to modify regulatory guic
however, it does not include criteria for considerietpvant international operating experience and lessons learned.

BASIGSR P& Rt vReqluyi r&8mént eiReglhdtati ons and g
(1) and revised as necessary to keepetlerermantpi
safety standards and technical standards ¢
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIGBSAE 3 parat 8t éfE xtpleati ence from i mpl emen
examined and any probl edusl yor c odnisfifdiecrueldt.i e

reqguirements should also be examined in t
effects of frequent changes in regulation

o) be taka&ac duwmnto. The reasons for revising r
changes in the organization, responsibilit
gained by the regul atory bodyfinnfloemauthb
from event s, as we | | as from relevant n a
advances; and the need to i mprove or el i
ot herwise inadequate regulations. 0
Sugge:ENSbnshould consider updating the prc

S8 international operating experience as a ¢
during the annual revi ew.

Ob s e r v HRBOIGORegulatory Basis defines the process for the establishment and modification of regulations, st
and guides. ENSI may adopt an internationally recognized standard by referencing it in a guideline, referenciny
regulatory letter, or by adoptinthe standard instead of creating a guideline. HPBIO does not provide sufficient clari
regarding the adoption of a standard instead of creating a guideline, and as a result, does not specify requiremefytisép|
the public or for public consultatn.

BASIGSR Pé&ReVReqlyi redmeat el hehatgul atory boc
D parties and the public of the principles

and guides, ardudhmalilonmalkeadi tguui des avail a
BASIGSR P4qrRtevidarlg s4t.abtlefdl hteh ayjtover nment or t
establ i sh, within the | egal framewor k, prc
2) regul ations and gui des. These processes

devel opment of the regulations and gui des,
the feedback of relevant experience. 0

Recommendat icarses where ENSI adopts interr
R6 guidel i ne, ENSI should clarify the proces
facilitating consultation with interested

9.2. REGULATIONS AND GUIDES FOR NUCLEAR POWER PLANTS

The Swiss Nuclear Power Plants (NPPs) are regulated in accordance with the NEA, NEO, RPA, RPO and
associated guidelines. ENSI has established and maintains a comprehensive set of guidelines that cover key are:
such as fundamentahfety functions, defence in depth, reliability, design basis, design extension and postulated
initiating events, operational limits and conditions, personnel qualification and training, accident management,
operating procedures, maintenance, testingesilance and inspection, and monitoring and control of activities
performed by vendors, contractors and suppliers. ENSI guidelines also cover radiation protection of workers and
the public.

ENSI guidelines are routinely revised in accordance witliéseription ofthe Regulatory Basis Process, HPB
0140. The ENSI guidelin&ENSIFGO07 entitled Organization of the Nuclear Installation, specifies requirements
for the licensees' management system and is currently based on the IAEA safety stanei@s GSiAi T h e
Management System for Facilities and Activitieso.
Management for Safety, superseded the IAEA standareR-GSENSI is currently drafting a new version of
ENSIGO7 that aligns with GSR Part 2.

In addition, ENSIFGO07, outlines the requirements for procurement and intelligent customer capability. The
nuclear sector has experienced notable challenges in the area of counterfeit, fraudulent and suspect items (CFSI
GuidelineENSIGO7 refers to CFSI but doestrinclude sufficient guidance to reflect the experience gained in

the area.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Obser v &uidelmey ENSFGO7 o0Organi zation of the Nuclear I nst
licensees' management system is based on the IAEA safety standd®ds GS i The Management S
Activitieso, which has kedershper aededMMabprgé&®BBnParfbTr
activity to updateENSHGO7 to bring it in line with GSR Part 2.
ENSHIGO7 refers to licensee requirements for procurement and intelligent customer capability; however, it does no
suficient requirements taking into account the experience gained in the CFSI area.
BASIS: GSR Part 1(Rev. 1)Requirement 33 states thafiRegulations and guides shall be review
(1) and revised as necessary to kékem up to date, with dumonsideration of relevant internationi
safetystandards and technical standards and of relevant experience gained.

) BASIS: GSR Part 2in its entirety

Sugge:€EtNiSon shoul d consider gomgéket-6@QYgENGED
9 with GSR ®Safrety Requirements and to stre
management of CFSI

9.3. REGULATIONS AND GUIDES FOR RESEARCH REACTORS

The legal framework for research reactors in Switzerland is based on the NEA, NEO, RPA, RPO and a series of
ordinances. In accordance with the graded approach, there are no regulations and guidelines develope
specifically for research reactors; howevhge tegulatory requirements for research reactors are included in the
guidelines for othenuclear facilitiesENSI has the mandate to issue the necessary guidelines concerning specific
protection and safety @wclearsecurity aspects for research reactors

ENSI has established and maintains a comprehensive set of guidelineadictes! facilitiesncluding research
reactors, that covers key areas such as fundamental safety objective, fundamental safety functions, defence i
depth, design, site evalim, commissioning, operational safety, operating instructions and procedures,
operational limits and conditions (OLC), verification of safety, maintenance, calibration, testing, surveillance and
inspection, control over experimental devices and experipersonnel, competence of personnel, radiation
protection, emergency preparedness and response, radioactive waste management and decommissionin
management system, and safety andearsecurity interface.

The IRRSteamconsiders that generally, the Swilegislation complies with the requirements of IAEA SSR
iSafety of Research Reactorso, WGiIoOt7h AIOmgaeksapt 00
installationsd, which should be updeeansuedtianistsedip| vy
in Chapter 9.2 of Module 9.

94. REGULATIONS AND GUIDES FOR WASTE MANAGEMENT FACILITIES

Several ENSI Guidelines regulate radioactive waste conditioning and storage, dry interim storage of spent fuel
as well as disposal oadioactive waste and spent nuclear fuel.

The conditioning of radioactive waste requires an approval by ENSI. The requirements on the conditioning
process, the waste package type and its documentation are defined broadly in the NEO and in detail in the
Regqulatory Guideline ENSBO5 (2018).

The need to provide requirements, concerning the design of storage facilities, is identified in the ENSI IRRS
Action Plan. Therefore, ENSI developed the new guideline EBER ("Design Principles for other Nuclear
Instalations"), which entered into force in October 2021.

The operation of interim storage facilities for radioactive waste, including spent nuclear fuel, is regulated in the
new guideline ENSB17 fAOperation of I nterim Stor dReviddbaci | |
supersedes the operational chapters of former guideline-GR&I

The guideline ENSG0O5 ATransport and Storage Casks for 1Inte
and use of dugburpose casks. The licensees have applied the requirements ¥GBB$ the manufacturing
of dualpurpose casks. The revised ENSD5 entered into force in October 2021.

Furthermore, in order to address ageisgues of loaded dual purpose casks in long term dry stdEddfel
published in 2018 guidance documemin ageing management of spent fuel in dry storage/dual purpose casks.
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The specific design principles for deep geological repositories and the requirements for the safety case are
provided in Guideline ENSG0O3 fnDeep Geol ogical Repositorieso (2
address the progress in the site selecimhlicensing process of the foreseen deep geological waste repository.

95. REGULATIONS AND GUIDES FOR RADIATION SOURCES FACILITIES AND ACTIVITIES

The legal framework for radiation protection in Switzerland is based on the RPA, RPO and a series of
departnental ordinances and contains the fundamental principles of radiation protection concerning justification,
optimisation and dose limitations. TR®OPHalso issues advisory material-called directives, with relevant
provisions on occupational exposurey, instance a directive of the PA was developed in collaboration with

ENSI and SUVA with requirements for the security of hagiivity sealed sources, as well as, directive5301

on the Protection of Occupationally Exposed Pregnant Females, whigmenik relevant requirements of the
IAEA safety standards.

ENSI has the mandate to issue the necessary guidelines concerning safety and protection for radiation source
and activities in nuclear facilitieg.he guideline ENS{12 on Radiation Protection iHuclear Installations,

issued in September 2021, sets the overarching requirements related to radiation protection. Additigpias

of ENSI guidelines relevant for radiation sources and activitiegdtear facilitiesare the ENSIA08 Source term

andysis, ENSIB04 Exemption/Clearance, EN&I14 Calculation of radiation exposure in the vicinity due to
emissions of radioactive substances frontlear facilitiesand ENSIG15 Radiation protection objectives for
nuclear facilities The ENSIG14 concerninghe methodologies for assessment of radiation doses to the public
was issued in 2008 and has not been revised since. This is further developed in section 6.9 of this report.

9.6. REGULATIONS AND GUIDES FOR DECOMMISSIONING ACTIVITIES

Guideline ENSFG17 on Decommissioning ofiuclear facilities 2014, provides requirements concerning
protection and safety for the decommissioning and the application documents for decommisSigidelme
ENSIG17 contains requirements on the content of the docunantatbe delivered to the competent authority

upon reaching the final status defined in the decommissioning order (final réjmtdiional requirements on
operational documentation and records management are given in the GukENB1€09. No specific
requirements addressing the collection and retention of relevant records and reports or for preserving information
are given, notwithstanding that Art. 41 NEO, point 5, requests ENSI to specify detailed requirements in its
guidelines on documentation anctlaiving of information. It is important thduture generations can fully
understand and reconstruct the operation history as well as the decommissioning of a former nuclear installation

It was noted that, under Action 6 of the ENSI IRRS Action PEMSIG17 will be revised in order to address
the issue of the transition period. In this regard, the IRRBrecommended that ENSI guidelines should include
requirements for the collection and retention of records and reports relevant to decommissionfiog, and
preserving information about the activities that have been conducted at the site.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v &he deoommissioning regulations do not establish requirements for the collection and reterstiandsf and
reports relevant to decommissioning, and for preserving information about the activities that have been conducted ¢

BASIS: GSR Part 1(Rev. 1)para.4.63.states thatiiThe regulatory body shall make provision 1

establishing and maintaining the foll owini
1) - Records that might be necessary for the shutdown and decommissioning (or clos
facilities;0

BASIS: GSR Part6 para. 3.3. states thatiiTheresponsibilities of the regulatory body shall incluc
(é)
) - Establishing requirements for the collection and retention of records and reports reley
decommissioning, and for preserving information about the activities that have been cor
at the sie;0

Sugge:EiNiSénshould consider updating decomm
S10 the collection and retention of records
preserving information after termination ¢
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9.7.  REGULATIONS AND GUIDES FOR TRANSPORT

Switzerland has implemented the following modal transport regulations for dangerous goods which include
radioactive material (Class 7) and which are consistent with the IAEA Transport Regulaties SSR

1 Agreement concerning the International Carriage of Dangerous Goods by Road (ADR);

1 Convention concerning International Carriage by Rail (COTHpendix Ci Regulations concerning
the International Carriage of Dangerous Goods by Rail (RID);

1 European Agrement concerning the International Carriage of Dangerous Goods by Inland Waterways
(ADN);

9 Technical Instructions for the Safe Transport of Dangerous Goods by Air (lCAO

1 International Maritime Code for Dangerous Goods (IMDGde).

Based on these implentation procedures through the modal transport regulations for dangerous goods it can be
concluded that the transport regulations for radioactive material in Switzerland comply with the IAEA Transport
Regulations SS#.

The Swiss regulatory system is sugpd by several guides, such as:

1T Technical Guide nPackage Design Safety Reports
the European Association of Competent Authorities (EACA);

1 " Guidancefor the Manufacture and Use of Packagings of Radiosce Mat er i al , Edit
issued by ENSI, SUVA andOPH

9 Guidance for transport licensing process including links to relevant regulations.

Thesedocumentsare provided via ENSI website.

The abovementioned guidncefor the manufacture and use aigiaging for radioactive material has been
developed and issued by ENSI together iA@PHand SUVA. This gudanceis considered useful because it
explains and clarifies responsibilities of involved parties for manufacturing and using of packages ity a qual
assured manner in compliance with the requirements of the IAEA Transport Regulations within Switzerland. The
scope of thisdocumentincludes packages which are subject to testing and competent authority approval
(packages of Type IR, IP-3, Type A andlype B) and consequently does not apply to excepted packages and
packages of Type B for which in principle the same guidance is needed, especially because excepted packages
are used very often in practice. ENSI is encouraged to initiate revisiors dbthimentogether withFOPHand

SUVA to include excepted packages and packages of TypadRover all package types used in Switzerland.

9.8. REGULATIONS AND GUIDES FOR OCCUPATIONAL EXPOSURE

The legal framework for radiation protection in Switzadais based on the RPA, RPO and a series of
departmental ordinances applying to areas such as dosimetry, monitoring equipment, handling of radioactive
materials, training and education.

A range of ENSI 6s gui del i nes innuckear faglities.\5@me guidélines ort h e
FOPHdirectives have been drafted in collaboration among the different competent authoritiesHBRHB],
SUVA) and may be applicable on a broader range of installations and activities.

The guidelines encompasssential topics for occupational exposure, most importantly thelmadeNSI-G12

on ANRadiati on Pr ot ectissoed iniSaeptenhbar 202&heh ispartaly ineofpdradingi o n s
updated provisions from EN®15fi Radi ati on Protection Obj ectlnewes f
ENSFBO9on ADetermination and recor di ndENSHBO4dndBO®andt o p
ACl earance of contreodd emdataenrdi aslusp efrrvd s erda rad g8H8+ y | i
B04) provide further and more detailed advisory material for the implementation of safety measures for

occupationally exposed workers.

The revised RPO (2017) shows considerable alignment WA Istandards for occupational exposure and
shows a strong commitment to promoting a high level of protection and safety for exposed workers. There is
however, a potential for improvement of regulations and guides owing to the following findings, ofhwerigh
werealready pointed ouh the selfassessment
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The dose limits of GSR Part 3, Schedule Il are not entirely implemented. It appears that the dose limits
for young persons, 188 years of age do not fully comply with the GSR Part 3, schedule lIregtiect

to the limit for equivalent dose to the lens of the eye of 20 mSv in a year and the limit for the equivalent
dose to the extremities (hands and feet) or to the skin of 150 mSv in a year. The RPO should be checkec
against schedule Il with respdotdose limits for this group.

Thereareno explicit requirements for the duration of data storage for the central dose register. Hence, it
could not be verified that records of occupational exposure for each worker are maintained during and
aftertheworkr 6s wor king 1|ife, at |l east until the f ol
less than 30 years after cessation of the work

There is no explicit requirement that the licensee has to inform a female worker about the risk of health
effects br her breasfed infant due to ingestion of radioactive substances. Art. 20 RPO appears too
general.

There is no specific requirement in the regulations, stating that persons under the age of 18 years are
allowed access to a controlled area only undeersigion and only for the purpose of training for
employment. Although access should always be justified, the requirement is important as it intrinsically
implies that for this group of persons access is only justified if related to training/studiessatoithe

benefit to them.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v @he requintements of GSR Part 3 relating to the control of occupational exposure are not all addresse
regulatory framework, such as those related to:

1)

)

©)

(4)

R7

dose limits applying to young persons agedl®@pplying to the lens of the eye and to extremitie
the retention of dose records,

special arrangements for female workers breastfeeding infants

persons under 18 years of age undergoing training.

BASIS: GSR Part 3 para 3.71 states thatiThe government or the regulatory body slesliablish,
and the regulatory body shall enforce compliance with, the dose limits specified in Schedule
occupational exposureo

BASIS: GSR Part 3 para 3.104. states thatfié records of occupational exposure for each wor
are maintainedduringnd after the workerds working |
age of 75 years, and for not less than 30 years after cessation of the work in which the wor
subject to occupational exposureh

BASIS: GSR Part 3 para 3.113 states that AEmployers, in cooperation with registrants a
licensees, shall provide female workers who are liable to enter controlled areas or supervise
or who may undertake emergency duties with appropriate information on: (b) The importaac
female worker of notifying her employer as soon as possible if she suspects that she is pregi
she is breasteeding; (c) The risk of health effects for a breastfed infant due to ingestion of radic
substanceso

BASIS: GSR Part 3 para 3.116. states thatiEmployers, registrants and licensees shall ensure
persons under the age of 18 years are allowed access to a controlled area only under supervi
only for the purpose of training for employment in which they are or could lpecstdy occupationa
exposure or for the purpose of studies in

Recommendadatei otGover nmepvi sdnovkedul ati ons cor
youpgrsons-18gecterthosonredomds angpemenabk fo
breastfeeding infants and access to contrc
traiininngprder to fully i mpl emenftort hoec csuapfaetti
given in GSR Part 3.
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9.9. REGULATIONS AND GUIDES FOR PUBLIC EXPOSURE

The legal bases for the requirements concerning releaseaticdear facilitiesare outlined in the RPO and NEA.

In addition, for each facility there is a specific regulation, for the release of radioactivansgisstand the
monitoring of radioactivity and direct radiation to the environment for a facility, required by ENSI in a formal
order for the nuclear facilities. This faciligpecific regulation includes requirements on release monitoring,
describes theesponsibilities between the relevant authorities and parties concerning the surveillance of the
releases and the reporting of the licensee and the authorities. Examples of guidancegu@ite]itteeENSIG13
onfiMeasuring Il nstrument at(ENSKG13)f defining |l amongss otherlg isstiks the a t i
requirements on the measuring devices used for the emission monitoring aguiddime ENSIG14 for

iCal cul ation of radi at i oemissonspod mdicaative substaricds dronmvriuatearn i t
i nst al(ENSEG14.Nns O

9.10. SUMMARY

The Swiss legal and regulatory framework provides a comprehensive and robust foundation for the regulatory
oversight of the nuclear industry. ENSI implements and maintains a comprehensive set of guidelines that
demonstrate a high level of quality in regida for all nuclear facilities and activities.

The IRRS team observed that ENSI is fully committed to regularly updating its Regulatory Guides. ENSI actively
participates in information sharing fora, collects and systematically explores national amdtionel
experience, and ensures that information regarding

The IRRS team identified sonaeasfor improvement such as the adoption of international standards, and
modification and update of guidelinedth due consideration of relevant international experience, retention of
records and current IAEA requirements.
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10. EMERGENCY PREPAREDNESS AND RESPONSE REGULATORY ASPECTS

10.1. AUTHORITY AND RESPONSIBILITIES FOR REGULATING ON -SITE EPR OF
OPERATING ORG ANIZATIONS

ENSI has specific guidelines and Severe Accident Guidelines (SAMG) in relation to Emergency Exercises,
Emergency Preparedness and Emergency Managembiiclaar Facilities. It has recentlyupdated some of
them.

For facilities in categories | and I, appropriate arrangements are in place to establis$itarenrergency plan
to cover all the taskthat could be necessary when arsite emergency is triggered.

According toRPO the Federal Office for Civil Protéat (FOCP), together with the competent authorities and

the cantons, is responsible for preparing the national emergency response plan for nuclear or radiological
emergencies. ENStformedthe IRRSteamof havingcompleted itpart. However, he nationaemergency plan

for nuclear or radiological emergenciEmtinues to ba draft andOCPexpecs itto be issued in 2022.

Every nuclear facility has a large scope emergency exercise prograrhitie is developed in accordance with
a graded approach, and ilemented to ensure the availability and readinessafiyremergency response
organizations that warrant functions required to be performed in coordination with other organizations if required.

ENSI is informed of reportable events and inspects emergeragiss on a regular basito warrant the
operability of orsite emergency plans.

Four ENSI staff oversee the emergency preparedness and response (EPR) of nuclear facilities. Currently the
Basic Inspection Programme includes topics related to EPRhe.{jltered containment venting systems, the
operational readiness of the emergency ventilation system of the control room and emergency power supply
systems.

As latest updates to the scope of inspections, ENSI decided to add the items:

1 The process ofpdating and verification of emergency documentation,

1 The operational readiness of the onsite and offsite emergency control centres,

1 The process of warehouse management in the external emergency storage in Reithau (common
installation for allutilities where mobile equipment is stored).

Mobile equipment for emergency purposes which are located at the NPPs and at the Reithau emergency storag
ar e i ncl udeytarinspectisBribdramsne.

Inspection and evaluation of emergency exercis&P&ts are carried out calling upon the expertise of several
disciplines within ENSI. The evaluation of firefighting brigadéghe sitdies within the responsibility of the
canton where NPP is located. As responsibilities for overall EPR in Switzerlarghared at the local, the
regional and the national level, ENSI staff, with its expertise in NPP related matters, contributes to the
improvement of EPR at local, regional and national levels.

ENSI staff for EPR is also involved in international actigtie o n EPR, such as i n th
Preparedness and Response Standard Committee, bilateral working groups and in the Working Group on
Emergencies of the Heads of the European Radiation Protection Competent Authoritie$IBRGE).

ENSI is a key plagr in the national EPRetwork. For the purpose of coordination and setting the national
objectives and strategy to cope with a nuclear or radiological emergenaglear or radiological emergency
plan NREPB is requested according to RPO Art. 135. Atfaraft is availablesigned three months ago.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v @urréntlyrthere is only a draft national nuclear and radiological emergency plan. There is no establishe
map for finalizing andmplementing the national nuclear and radiological emergency plan.

BASIGSR Prgpratr a s4 ab edT htehagtover nment shall m:

anticipate, prepare for, respond to and
(1) operating organization, l ocal , regional

i nterneatéelonaThdse preparations shall i ncl u

for effectively governing the preparednes:c

63



RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

l evel so
S11 Suggedgtieoover nment esxhpoeudidt icnogn stihdee rf i nal i z
the national nucl ear and radiological emel

10.2. REGULATIONS AND GUIDES ON ON-SITE EPR OF OPERATING ORGANIZATIONS

The legal basis and guidelines ensuretthattthe operating organization izgh sufficient authority to promptly
take necessary protective actions on the site in response to a nuclear or radiological emergency that could resu
in off-site consequenceBNSI has updated or is planning to update specific-EePRed guidelines.

Licensees have an obligation to notify authorities immediately in case of any event which triggersitde on
emergency plarTheinitial notificationis made orally via phoné&ollowing NEO Annex 6,itensees anequired

to send authorities a written camhation of the initial notificationHowever, no time criteriohas been sdor

this confirmation.

It is required that licensees review appropriatély onsite emergency plan, when necessary and prior to any
change in the facility or activity that affethe existing hazard assessment. In this sense on the basis of the hazard
identified and the potential consequences of a nuclear or radiological emergency, protection strategies are
developed justified and optimized at the preparedness stage for takiegtipe actions and other response
actions effectively in a nuclear or radiological emergency to achieve the goals of emergency plan response.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v bhidensees have an obligation to notifiythorities immediately in case of any event which triggers thster
emergency plan. Thimitial notification is made orally via phone. Licensees asguired to sendauthoritiesa written
confirmation of the initial notificationHowever, there are nget time criteia for this confirmation

BASI®GSR Plapratr5d 1st at e 8 Tthreatnot i fi cati on po
el

-

Q) i mmedi ate communication by suitable, r e
arperoviding support.o
BASIGSSR Part 77 paméieédrithacilities and acti
for category |V, arrangements shall be ma
radi oleongirgahcy; (2) wupon classification, t
a coordi ngptlach n®eidd epmres ponse,; (3) to notif

(2) par a. 5.11) and to providei seafioied iremnstpoingi
notificati on, to i iltainzdt ®fdespdinsat edsart
with the protection strategy. These arr ang
warni agneeon the site, of notifyibndg3t heé. a
and of communication bé&tween response o0fr g:¢

BASIGSG-2. 1 pSar at @ filetse tchppdr at or shoul d be r ¢
éeEstablishing ongoi mgd tceononfiaf nicciaatlisgn éwi t h

Sugge £iWNiISdnshoulndodciofnysiindge rongoi ng ¢ oremsumibda
S12 critertihbenm&biytten conf i r nmaottiiofn coaft itohne oifn iat
emer genwctyhe |l i censee.

®3)

10.3. VERIFYING THE ADEQUACY OF ON -SITE EPR OF OPERATING ORGANIZATIONS

Licenseesletermine the emergency class based on Emergency Action Levels (EAL) and in accordance with the
IAEA recommendations. The classification scheme is laid out in the revised Nuclear Emergency Ordinance.
Adhering to a graded approach, EAL were introducediorify for nuclear facilities with the potential of eff

site radiological consequencekhe introduction of EAL for the zefrpower research reactor in Lausanne is
planned despite of neglidple radiological consequences

In case of an emergency, a telelevance is organiseldy the National Emergency Operation Centre (NEOC)
between ENSI, thBIEOC, the home canton of the nuclear facility and the licensee. The aim of the teleconference
is to share information on the accident or incidéing declared emergery class andlecide upn off-site
measures
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Duties and responsibilities of the licensee in an emergency are notably laid out in the Ordinance on the Protection
in case of Emergency (OPCE). In the event of an emergency, the licensees analyse the imegfedtiof its

danger to the population, they initiate suitable measures to control the incident and to limit its impact on the
workersand the population. They timely inform ENSI and NEOC. In addition, they inform cantonal bodies. ENSI
makes forecasts about the development of the accident within the plant, about the possible dispersion of the
radioactive materiain the environment, anabout the consequences of such dispersion.

The licensee determines the source term and communicates it to ENSI.

In that respect, information about evolving-site conditions, the possible upgrading or downgrading of the
prevailing emergency class, is alsmvided by the license holder within the telephone conference calls. The
information provided by the license holder emergency organization is paramountdite @ffithorities to assess
potential hazards to the environment and the population origirfatimgan accidental nuclear facility.

Hence, though no conditions, criteria or objectives are explicitly set out for the termination of an emergency on
the site, the license holder will implicitly uphold its emergency organisation as long as the rigkdioe
consequences requiring urgent protective actions is considered to persist.

In this regard, ENSI can also, order measures aimed at preserving nuclear safety and security towards the licens
holder. The documentation of data and information impbrtar event analysis is ensured requiring that the
licence holder must at all times traceably document the operation of the installation on the basis of records and
securely archive it until completion of the decommissioning or until closure of thdatistalor expiry of the
specified monitoring period. Accident instrumentation used in emergency management is required to allow
tracing and documentation of the accident progression for further analysis.

The emergency organisation-eite continuously amgses the progression of an event taking immediate measures
to avoid an extension of the event and to take at earliest those measures necessary for the management of it

Independently of the event that triggers thesite emergency plan, an event repdthviollow-up reports has to

be submitted to ENSI, hence setting the framework for the identification and initiation of actions, including to
improve emergency preparedness arrangements where appropriate. Within the context of the periodic safety
review, te license holder is further required to analyse emergency preparedness in particular with regard to past
events and assess overall-site emergency preparedness arrangements for maintaining and optimizing
emergency preparedness.

Adequate manning by quaéd personnel of the onsite emergency organisation is required for long term operation
capability. Requirements for prompt staffing are equally set forth.

The operating license is granted by DETEC if the appropriate measures for dealing with emergeadiesih
prepared and further specifies that the emergency measures to be taken by the license holder during operation
the installation constitutes an integral part of the operating license.

NEA Art. 65 specifies that modifications, which do not sigrfitly deviate from the granted license, but however
could impact on nuclear safety or security, require a permit from ENSI.

Emergency regulatioris subject to a permit if their contents are changbéanges are required to be justified in

the applicatio for such a permit. ENSI guidelines requires the license holder to analyse national and international
operational experience and outline the insights and derived measures for its own facility. This includes insights
affecting onsite emergency preparedragsangements. ENSI is responsible for enforcing requirements set out in

in the legislation and the subsequent guidelines issued.

ENSI may contribute to the formulation process of lgign protective actions. It may contribute by setting up
the technicabasis for long term actions, namely by:

1 Providing upto-date maps of potentially contaminated areas, to be confirmed through sampling and
measurements

9 Providing resources to the measurement and sampling organjzation

1 Providing radiation protection expise to the BSTB

The ENSI's emergency organization consists of:

9 A director of operations;
1 A chief of staff;
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1 A standby engineer on duty;

1 Ajournal keeper;

T ENSFTask Force fAiReactor Safetyo;

1 ENSFTask Force nRadiation Protectiono;
1 ENSFTask Forcieomd;nf or mat

1 ENSFTask Force filnfrastructureo;

T ENSFTask Force #fASpecial functionso.

Every employee of ENSI is part of the emergency organization and carries out the tasks and functions assigned
The assignment of ENSI staff within the emergency organization takes into account as much as possible the
individual competence and experience.

The performance of the emergency organization staff is tegtéehst once a yealuring Plant Emergency
Exerci ses organi sed at andhireall Generdl Eraergen@xersides thking place n 6 s
biennialy.

10.4. ROLES OF THE REGULATORY BODY IN A NUCLEAR OR RADIOLOGICAL
EMERGENCY

According to Ordinance of Protection in the Case of an Emergency (OPCE) ENSI maintamsatinnternal
emergency organization and a stdrydemergency service (stabg engineer on duty) and opermit network

of automatic dose rate monitors in the vicinity of NPPs. In a nuclear or radiological emergency, ENSI is
responsible for:

1. Informing the NEOC immediately about events in Swigslear facilities

2. Assessing the measures taken by the operatorthefuclear facilitiesand monitoring their
implementation,

3. Making predictions about the development of the accident within the plant, about the possible dispersion
of the radioactivity in the environment, and about the consequences of such dispersion,

4. Advising the Swiss Federal Office for Civil ProtectidfQCP and the Federal Civil Protection Crisis
Management Board (BSTB) in ordering protective measures for the population,

5. Rating the event according to the International Nuclear Events Scale (INES)IAEA.

In the event of a crisis, the emergency organisation makes use of the crisis communication concept, preparec
working instructions, checklists for various types of crisis, telephone lists, prepared language rules (German,
French, Italian and Englitand practised proceduresn AnspectedPlant EmergencyExercise is held annually

at all nuclear facilities On the one hand, the Communication Section takes part in these exercises and, on the
other, evaluates the corresponding communications work ofiibkear power plants. The ENSI emergency
organisation is integrated into the national emergency organisation. Every two years, the Federal Office for Civil
Protection conducts @eneral Emergenaogxercise in which a nuclear power plant, the site cantencantons,

villages and th&ational Emergency Operations Centre and ENSI participate.

ENSI has an emergency Response Centre at Brugg. The alternate emergency centre in Schlieren is operation:
since the beginning of August 2021 and can be activatedrangince then. The activation process yet needs to

be reflected in the emergency management documentation. This is being taken care within the ongoing revision
of the emergency preparedness process.

Within the national measurement and sampling organisabiSl provides mobile measurement capability
ENSImay issue orders to the licensee to preserve nuclear safety and security or in case of an imminent dange
order measures deviating from the granted license. To comply with its duties, ENSI uses ammngsothe
JRODOS atmospheric dispersion calculation system, plant data (ANPA) forwarded by the facility (only NPPs)
and its network of dose rate monitors (MADUK) in the vicinity of the nuclear facilities.

Being a member of the BSTB, ENSI has the duties asgansibilities set out of the corresponding VBSTB
ordinance: to coordinate with other actors involved in the emergency management and to contribute to prepare
the document basis for decisions to be taken by the Swiss Federal Council.

The NEOC notifies ahinforms the IAEA and neighbouring states in accordance with the relevant agreements in
this area. ENSI supports the NEOC in the notification process with recommendations and technical data on the
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situation and developments at the NPP. The informatiohbub w i n an emergency 1 S &
Management System, as well as in an agreement between the Federal Department of Defence, Civil Protectior
and Sport (DDPS), DETEC, the Federal Chancellery, the cantons of Solothurn, Aargau, Bern andsteslicen

of nuclear facilities (NPPO6s incl. ZWI LAG and PSI)

In an emergency, ENSI informs NEOC on technical matters concerning the plant, the assessment of the conditions
at the site, the probable evolution of the conditions at the site and radiological forecasts for the event. The
preparation of longerm protectie actions lies within the responsibility of the BSTB and the federal offices
represented therein. The main offices involved will be F#PH the Swiss Federal Office for Agriculture
(FOAG) and the=OCPalong with the NEOC and the sampling and measurearganization.

10.5. SUMMARY

The authority and responsibilities of ENSE clearly defineth Swisslegal framework with regard to regulating

the onsite emergency arrangements of the operating organizations and verifying the compliance itthe on
emagency arrangements of operating organizations with the regulatory requirements. Coordination amongst
organizations with relevant authority and responsibilities in regulating EPR of operating organizations is ensured.

ENSI hasadequatelyllocated resourseand an organizational structure to fulfil its responsibilities in regulating

the EPR of the licensees. ENSI also applies graded approach in regulating EPR. ENSI issues guidelines
addressing the requirements and guidance for emergency arrangementaitanbplace by the licensees of
nuclear facilities and activities that could necessitate emergency response actions. Authority is given and
responsibilities are assigned to the licensees to promptly decide on and take necessary mitigatory and protectivi
adions onsite in a nuclear or radiological emergency. To ensure timely and reliable notifications from the
licensees in case of an emergency, the IREEnsuggests ENSI to establisitime criterion forthe written
confirmation of the initialnotification Mechanisms are in place to ensure that licensees review and, as
appropriate, revise their emergency arrangements. ENSI has established various means and carries out inspectio
to verify the adequacy of onsite EPR of licensees prior to commencemestatiapand throughout the lifetime

of the facility or activity. ENSI is given the authority to enforce and foligwcorrective actions in relation to

onsite EPR of licensees. The integration ofsite emergency arrangements of licensees with thosteviant

off-site response organizations and with other plans is ensured. Switzerland has clearly assigned the roles i
response to any nuclear or radiological emergency. For further enhancement of national emergency arrangement:
the IRRSteam suggests th&sovernment to expedite the finalisation and implementation of the national
emergency plan for nuclear or radiological emergencies.

ENSI has established internal preparedness arrangements to fulfil its role in emergency response-In its self
assessment ENS has identified areas for i mprovement r1 el ¢
documents for modi fications to nuclear install ati
training programme in EPRNThe RREMSIUPP o Mmer-agshisseftso 1s @
results.
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11. INTERFACE WITH NUCLEAR SECURITY

111. LEGAL BASIS

Switzerland isasignatory tahe Treaty on NotProliferation of Nuclear Weapons (NPT) and Convention on the
Physical Protection oNuclear Material (CPPNM) and its Amended Convention on Physical Protection of
Nuclear Material (CPPNM/A).

In 2003 the basis for a regulation covering both safety mntiearsecurity was introduced in NEA. In 2009,
ENSI was separated fro®FOEby the enforcement of the Federal Act on the Swiss Federal Nuclear Safety
Inspectorate and the supervision of safety andearsecurity was assigned to ENSI. The responsibility for
nudear safeguards still remained wittsfOE(role and responsibilities defined in Art. 72 of NEA and Art. 6 of
NEO).

NEA is the principal act establishing overall duties and responsibilities with regard to security of nuclear material
and facilities and NEQ@ontains detailed provisions. Requirements for safetynaistbarsecurity are specified

in article4 and5 of NEA and both safety amdiclearsecurity requirements are required to be fulfilled. In addition,

a number of other acts and ordinances covaifipaspects of nuclear security.

SFOEis the federal authority for the implementation of safeguards based on Art. 6 of NEOtaddf the
Safeguards Ordinanciés duties and powers are described in Art. 72 of NIBA in the Safeguards Ordinance

Theresponsibilities for the integration of respoffisee capabilities in case ofuclearsecurityrelated incidents
are assigned to the license holder and the details are described in Art. 19 of the Swiss Ordinance on Securit)
Guards of Nuclear Installations

The Swiss legislation defines the legal basis and role of individual authorities for safgdgarsecurity and
safeguards and the interface among the concerned authorities are established.

11.2. REGULATORY OVERSIGHT ACTIVIT IES

Requirements for safety andclearsecurity measures are specified in Art. 5 of NEA and both safetyuahebr
security requirements must be met. This is refl ecHt
in ENSI guidelines. Some ENSI geiihes consider both safety andclearsecurity related topics and some
guidelines are specific tuclearsecurity because they contain sensitive matters. ENSI intends to consider safety
and nuclearsecurity in one guideline whenever possible in ordeeffectively address the safesgcurity
interface. During the IRRS SeMssessment, ENSI identified a need to add provisions for systematic security
assessments required in Art. 33 NEO to an ENSI guideline as an area for improvement, which is reflected in
ENSI 6s 2021 | RRS Action Pl an.

After its establishment, ENSI is the onmlggulatoryauthority for nuclear safety and security at nuclear facilities
and coordination between the two aspects can be conducted internally. If conflicts between safetjeand
security requirements arise, a solution that adequately considers both safaiglaaecurity needs is pursued
through acasby-case analysis following the procedure for
System (HPBOl1OfATransactior& ProjectManage ment2h Chapt er

Both safety andwclears ecur ity requirements are addressed in
Management System, but they are described individually without referring to the interface between them. The
considerabn of safety andhuclearsecurity requirements are properly dealt with by ENSI during its review and
assessment process and once a potential conflict between safetyckratsecurity is identified. ENSI has a
process to address the issue. However,owitlexplicit recognition of the interface between safety rannadear
security, potential interference between safetyrardearsecurity might be overlooked. ENSI acknowledge the
necessity to address the interface between safetguantelarsecurity in arintegrated manner and now consider

to refer it explicitly in its management documents.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Ob s e r v Rothisadety anduclearsecurity requirements are addressed in the Swiss legislation and ref|
in ENSI &s Management Sy st enuclear3ebuety requireraentd ae peoperlyalex
with by ENSI during its review and assessment process and once ditt behfeen safety antliclearsecurity
is identified, ENSI has a process to address the issue. The interface between safatfemndecurity should
be well documented in the ENSI&s management eas
security measures do not compromise safety and safety measures do not compromise nuclear security
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIGSSR P& Rtvplarla).s t2at4ddiSatf eaty measures and
Q) shall be desi gnedi mtnedg ri artpd de meanrt reedr isno atnh at
compromi se safety and safety measures do 1

Sugge:ElNiSénshould consider ensuring that t
document ednaigne metnd mayg stem to identify pot
security measures do not compromi se safet
security.
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11.3. INTERFACE AMONG AUTHORITIES

A number of acts and ordinances compkiagious provisions in order to ensure coordination and cooperation
among the authorities (e.g. obligation to provide administrative assistance or provisions to settle conflicts
regarding jurisdiction in administrative proceedings). Such coordination apéiation take place based on the
Government and Administrative Organization Ordinance, which requires cooperation between the administrative
units and participation of concerned administrative units.

Arrangements for the interfaces between safety andjsafés are essentially established between the nuclear
security section at ENSI and the safeguards secti8fr@€Eat regular bilateral meetings. The-called Group

of Nuclear Partners (GNP) also conduct meetings at regular intervals with all goveratheritias involved in

nuclear security. The GNP comprise experts from various governmental organizations on a federal level, with the
objective of comprehensive sharing of relevant information about their activities and topical knowledge, in order
for all involved institutions to maintain updated knowledge and coordination.

On the other hand, the liaison between ENSI and law enforcement agencies is specified in chapter 9 of NEA, but
it only covers criminal provisions. Article 72 of NEA stipulates relatigps to the police and to the customs
authorities, but it is also limited to their supports ifovestigation and enforcemerRRegarding the interface
between safety anduclearsecurity, there are no particular arrangements to facilitate the communiaation
coordination between ENSI ammblice forces.In order to facilitate closer communication and coordination,
ENSI 6s management system could preferably address

11.4. SUMMARY

The NEA establishes theverall duties and responsibilities with regard to nuclear security whereas a number of
other acts and ordinances cover the more specific aspects.sBfaty andhuclearsecurity requirements are
addressed in the Swiss | Magaganer $ysterm Supervidionofenficlear safety d
and security are united in ENSI and the interface to safeguards under the responsifiDEwfas established
when ENSIG came into force.

ENSI should consider ensuring that the interface between safetyualegrsecurity is well documented in its
management system to identify potential conflict, warranting that nuclear security measures do not compromise
safety and safety measures do rmhpromise nuclear security.

The Swiss federal legislation clearly defines the duties and responsibilities of the authorities having
responsibilities for safety and nuclear security and it also contains various provisions in order to ensure
coordination andcooperation among the authorities. For further facilitation of close communication and
coordination regarding the interface between safetyraradears e cur i t y , ENSI 6s manag e
preferably address liaison with law enforcemagncies.
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12. REGULATORY IMPLICATIONS OF PANDEMIC SITUATIONS

12.1 GOVERNMENTAL AND LEGAL FRAMEWORK FOR SAFETY

The Swiss Federal Council declared in Switzerlandfartraordinary situatiomand introduced emergency
measures on 16 March 2020, based orsthiss Epidemics Act. The CowvitP Act (Federal Act on the Statutory
Principles for Federal Council Ordinances on Combating the €dipidemic) was promulgated by the Swiss
Parliament on 25 September 2020. The CA@dAct provides provisions on meassin@lating to the justice

system and procedural law, allowing the Swiss Federal Council to issue provisions to suspend, extend or restore
statutory or official limitation periods and deadlines on civil and administrative matters.

The Covid19 Act providedalso the legal basis allowing the Swiss Federal Council to maintain the emergency
measures that were still necessary to manage the -@Oviebidemic.In addition, the Federal Council
promulgated a number of Ordinances on combatie€ovid-19 pandemién:

- Measures to Combat the Coronavirus (COMI®);

- Measures during the Special Situation to combat the CaMIEpidemic;

- The Proximity Tracing System for the S&eV-2 coronavirus;

- Measures for public events ioiter-cantonal significance in connection witie covid 19 epidemic
- Measures to Combat the Coronavirus (COMI®) in International Passenger Transport.

However,except the healthare related measurdlese Ordinances do not include any special measures for
critical infrastructure, such agshose related to nuclear and radiation safety.

12.2 REGULATORY FRAMEWORK

According to theRisk Managemerrocedur§ HPB0070) aworking group composeaf members of the ENSI

Boar d, the Executive boar dvasaset dp tdsbeSthebrisks periogidallyama n a g e
identified measures to ensure tleaitical business functiongere maintained.Then, a pandemic plan was
developed and implemented to face the pandemic situation. Inter alia, this plan provitiearioimum level

of personneto be presertit ENSI premises.

ENSI took severaheasuresto protectt s empl oyeesd health depending in
(e.g., wearing a mask, social distancing, hygiene measures, keeping a contactdimgl controls at the
entrancg. Information from the Director General to the staff was given through video conferencing.

ENSI changed neither its genecafjanisational structuneor the allocation of resources within its organization
during the pandemic situation. The number afstf pr esent at ENSI 6s premises
on the different phases of the pandemic situation
physically present ainetime. To ensure the business continuity, one person piors&vas required to work at

the office, who acted as the contact person for the staff working from hdrase Was no reduction of staff
resulting from the pandemic situation.

Working from home was possible and was even encouraged, depending on tmei@aitdation. Actually, the
IT-infrastructure was strengthened to facilitate the teleworking before the pandemic, in late 2019 when the
possibility of working at home was officially introduced. So, ENSI had already some expérigeaion to

the televorking. Before the pandemic, around 20% of ENSI staff were already working fronmomoanéarregular

basis Some improvements were further made shortly after the lockdown started, including the installation of
several electronic communication toaofacilitating further the work from home. Through a secure internet
connection, the ENSIO&6s emplalpnpesi caveoassaoadr ¢i & ed
servers. I n this regard, mor e t h asrlecddhieodocuments,Mr8ilalb s
new incoming files and documents are digitalized systematically. The electronic signature is not yet available at
ENSI and there were basically no changes into the deamsaiing processes.

12.3 REGULATORY FUNCTIONS

As descibed below, here were naignificantchanges in performing regulatory functions resulting from the
pandemic The stability andconsistency of the regulatory control were not affected. This is mainly due to the
ENSI regulatory processes which are formal processes with several different instruments that are used to ensur
that they are implemented consistently and with manageraetibt
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Regulatory decisions that need formal signed documents were issued and the regulatory authorization activities
were not affecteddowever ENSIdid nothave at the time of the mission thassibility of electronicagignature

Protectionmeasures were also taken in the authorized parties which in the NPPs were mostly supervised by
SUVA and FOPH Some measures, such as the minimum staffing levels and the specific regulations were
formally approved by ENSI. The nuclear reactor must be shwhdf the number of staff fall below a required
threshold.There had been no critical shortage of personnel in the facilities given the border control measures
alwaysallowed persons to enter Switzerland for woglated reasons. However, some NPPs shed®utages

due to limited availability of external personnel. In all NPPs, the scope of tests and maintenance work was
reduced, and neassential plant modifications were postpongdvertheless, all critical works and tests were
carried out in all NPP atll times. ENSI reviews théNPPoutage plans and monitors the work activities.

There were no delays negulatoryreview and assessment of documents and applicafitisis why neither
postponement of the implementation of the routine licensing regamdatay in the fulfilment of conditions of
the authorisations have been reportedrmal regulatory decisions, e.g. permitgere granted during the
pandemic

The ENSIG6s inspection programme was not c iahle ged
workforce was more limited for NPP outage, the licensees requested to postponeseseevadeinspections

and maintenance activities. These requests were reviewed and approved by ENSI; these postponed activities wel
implemented one year latefhe access to the nuclear facilities was not limited. ENSI performesiteon
regulatory inspections throughout the pandemic, but the number of the staff participating to the inspections was
reduced to a minimum. Additionally, during the lockdown, there avg®stponement of nearctivity-bound
inspections and no team inspections. To comperfsatthis, ENSI conducted a limited number of remote
inspections.

Special additional rules and health measures were put in place for inspectors, who also followed the Covid
protocols in place at each site. The relatively close proximity of nuclear facilities to the ENSI office in Brugg
provided the ability to safely traV for reactive inspections as needed through use of personal vehicles. The
environmental monitoring and monitoring of discharges, includinginmeasurements and collecting of
samples was uninterrupted.

In the area of transport, problems appeared thighinspection of manufacturing of packaging which takes place

in the USA. Experts from Switzerland had to postpone their regulatory visits but introduced instead remote
controlled activities from Switzerland by using video transmissions and video cadgrEgether with USA
experts at the manufacturing siféhere was certainly a delay but overall the experience was very positive with
the use of such remote regulatory procedures. ENSI may continue to use them in the future, where appropriate.

ENS | 6 s unicatiommand consultation activities were not significantly affected: most regular amat ad
meetings were performed virtually (e.g., with authorised parties, advisory bodies and support organizations).
Exchange of documents was not affeched! mostly @ne in an electronic wayeNSI noted that during the
unusual circumstances, the number of requests from the public was lower than usual but the number of request
from governmental offices was higher.

Internal training where physical presenagas mandatoy, were suspended. All other training activities for
maintaining competencies wecenductedon-line. ENSI also performed accreditation of personnel partly via
video conferencing.

During the pandemic, ENSI kept in touch with its essential technical esmproviders and confirmed that they
continued performing all their essential activities.

ENSI performed all its essential regulatory functions during the pandemic. No specific issues of safety
significance were raise@&NSI identified a list of challengeand future work based on the experience so far.
Some of these are

Prepare transitison to Anor mal situation?o
Develop further protective measures for n@ccinated staff

Update pandemic plan

Check further internal processes for revision

Study the estaishment of remote inspections (legal, technjcal)

Update readiness for ERReasures &NSI and at national level

=A =4 =4 4 -8 4
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1 Measures for improving teamwork and enhancing resilience and mental health of its staff.

12.4 EMERGENCY PREPAREDNESS AND RESPONSE

Overall, ENSI did not diminish its level of readiness to face any emergencies. Howaarple of measures
were taken to avoid theontagionspreading, such as the use of the emergency bunker limited only to real
emergency situation®nly one emergency exercig@s cancelledOn the other hand, there was no delay for the
review of events in nuclear facilities

At the emergency preparedness and response of the licensees, the emergency exercises were carried out accord
toENSIB11 AEmergency Exercisesod guideline but in ada
minimum acceptabld. h e | i coeumentat@s ahd ndeasures to guarantee effective emergency preparedness
and response under pandemic circumstances was submitted to and reviewed by ENSI.

12.5 OVERVIEW AND MAIN CONCLUSIONS OF THE POLICY DISCUSSION

Regulatory bodies and competent authoritie$ated a number of measures to maintain the delivery of their
statutory regulatory functions and to contribute to the safe operation of facilities and conduct of activities, during
the COVID19 pandemic. In order to contribute to the experience sharidgexchange of lessons learned
between the IRR&amand ENSI, a policy discussion was held on the Regulatory Implications of Pandemic
Situations. The discussions focussed on the conduct of remote regulatory inspections and participation to the
emergencyreparedness and response remotely.

The main experiences and overall conclusions drawn from the discussion were:
- Several countries reviewed their legal framework to ensure there was an appropriate basis to

conduct remote inspections. In tha@seintries, no restrictions were identified to conduct such
inspections;

- The regulatory bodies had to adjust their inspection programme, and have conducted a number of
inspections remotely or according to a hybrid format, i.e., inspections conducteceincere$
inspectors, usually resident or site inspectors, with a remote participation of other inspectors or
regulatory experts;

- The preservation of the confidentiality of information when inspecting remotely is a challenge
which deserves special attentidfhen inspectors cannot get remote access of relevant data and
documents, physical inspections have to be conducted;

- A full response to an emergency situation in a remote format is challenging. However, some
regulatory bodies consider that a hybrid appihdac emergency responses is feasible;

- The importance to prepare a business continuity contingency plan addressing different types of
threats, was highlighted as well as the need to ensure the IT environment provides for effective
remote work.
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