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ABSTRACT 

The achievement and maintenance of a high level of safety in the siting, design, construction, 

commissioning, operation and decommissioning of nuclear facilities, and in the closure of waste disposal 

facilities, requires a sound legal and governmental infrastructure, including a regulatory body with well-

defined responsibilities and functions. The ISRAEL Atomic Energy Commission (IAEC) is committed to 

safe operation of its two nuclear Research Reactors (RRs) by implementing comprehensive safety practices 

such as the International Atomic Energy Agency (IAEA) Safety Standards and Technical Guides. These 

standards are studied, validated and adopted by the Nuclear Licensing and Safety Office (NLSO), the 

professional Regulatory Authority of the IAEC nuclear facilities. Following practices of regulatory bodies 

worldwide, the Research Reactor Section (RRS) of the NLSO has three basic functions: a) to develop and 

enact appropriate and clear safety requirements; b) to review, assess and verify compliance with these 

requirements; and c) in the event of departure from the license conditions, malpractice or wrongdoing by the 

operating organization (OO) under oversight, to revoke the operating license. The presentation refers to the 

principles of maintaining independent regulatory decision along with an overview of various regulatory 

activities of RRS/NLSO. These activities include the performance of the review and assessment (R&A) 

processes, such as: 1) the bases for process; 2) the verification of the safety analysis; 3) the regulatory 

inspection; 4) the records and documentation etc...         Most of these practices were recently presented and 

evaluated by an IAEA Integrated Nuclear Safety Assessment of Research Reactors (INSARR) mission held 

in Israel from 7 to 11 July 2013. The purpose of the audit was to conduct a peer-review of the safety of the 

IRR-1 Pool type Research Reactor, located in the Soreq Nuclear Research Center (SNRC). Regardless the 

acknowledged successful review process, it is a permanent commitment of the NLSO to maintain and 

continuously improve nuclear facilities safety, and to assure public credibility.  

 

INTRODUCTION 

The ISRAEL Atomic Energy Commission (IAEC) is committed to safe operation of its two nuclear 

Research Reactors (RRs) by implementing comprehensive safety practices such as IAEA Safety Standards 

and Technical Guides [1]. These standards are studied, validated and adopted by the NLSO, the professional 

Regulatory Authority of the IAEC nuclear facilities. The Research Reactor section (RRS) of the NLSO has 

three basic regulatory functions: a) to develop and enact appropriate and clear safety requirements; b) to 

review, assess and verify compliance with these requirements; and c) in the event of departure from the 

license conditions or wrongdoing by the operating organization (OO) under oversight, to revoke the 

operating license. The present paper includes five chapters, where the first chapter includes the introduction, 

Chapter 2 construes the principles of maintaining independent regulatory decisions by following the IAEA 

guidance [2] and Chapter 3 explains the Review and Assessment (R&A) process, as the most important 

practice by the RRS/NLSO. Chapter 4 is addressing a recent external monitoring process of the RRS/NLSO 

activities, evaluated by an IAEA multinational expert mission review team (INSARR) carried out in the 
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IRR-1 Soreq-Nuclear Research Center (SNRC) Pool type reactor, and Chapter 5 includes the summary and 

some conclusions. 

 

Regulatory Decision Making 

In order to ensure independence in exercising the basic regulatory functions, there must be an effective 

separation between the regulatory body and the promoters of utilization and operation of the Research 

Reactors [2]. Nevertheless, at the same time, the NLSO must function within the national system of laws 

and under budget constraints. Key features of independence in regulatory decision making include: a) 

existence of appropriate mechanisms for external professional dialogue and consultations with the licensees; 

b) decisions taken on the basis of science and proven technology and relevant experience, accompanied by 

clear explanations of the reasoning underpinning the decisions; c) consistency and predictability, in relation 

to clear safety objectives and related technical criteria; d) transparency and traceability; and e) sufficient 

competence to ensure that decisions are firmly based on science and proven technology and relevant 

experience.  

 

Review and Assessment Process 

The R&A process is a critical appraisal, of information submitted by the operator to demonstrate the safety 

of the facility, undertaken by the RRS/NLSO,  in order to enable the regulatory body to make a decision or 

series of decisions on the acceptability of the facility in terms of safety. The process consists of examining 

the operator’s documents submissions on all aspects relating to the safety of the facility. It includes 

consideration of both normal operation and failures, and events, including human errors, which have the 

potential for causing the exposure of workers or the public or radiological hazards to the environment. 

Considering the bases for R&A, at all stages of the authorization process, the RRS/NLSO must have a clear 

understanding of the safety requirements that are used in the R&A. These requirements, communicated to 

the operator for guidance in preparing its documentation, must specify safety goals for levels of performance 

in the protection to be achieved. The RRS/NLSO may develop the safety requirements itself or it may adopt 

requirements that have been developed and issued by regulatory bodies in other States. The safety 

requirements must cover, among other things: a) prevention of faults rather than mitigation of their 

consequences;  b) application of the principle of defense in depth; c) meeting the single failure criterion as 

well as redundancy, diversity and separation for safety related systems;    d) preference for a “fail safe” 

passive system over an active or operator based system, for prevention and protection; e) criteria relating 

human–machine interface; f) dose limits and dose constraints (both occupational and public), amount of 

discharges to the environment and ALARA considerations; g) criteria for assessing radiological risks to 

workers and the public;     i) minimization and management of waste generated and  j) emergency 

preparedness. In formulating the content and structure of the requirements to be used in its review and 

assessment process, the RRS/NLSO considers a broad range of sources, including:(a) national laws and 

regulations; (b) advice obtained from consultants;  (c) standards and guidance on nuclear physics and 

engineering, radiation, transport and radioactive waste safety as well as information issued by national and 

international organizations; (d) requirements and experience in other relevant industries; (e) technical results 

and experience from research and development. As so, the safety analysis must be as complete as possible, 

and one of the main tasks of the R&A is to confirm its completeness. Moreover, a basic objective of R&A is 

to determine whether the operator’s submissions demonstrate that the facility complies throughout its 

lifetime with the safety objectives stipulated or approved by the regulatory body. Furthermore, the 

management of the R&A process is an important part of the process. The management of R&A has to 

include responsibility for: a) planning and directing the R&A process; (b) preparing the procedures to be 

followed in accordance with the overall quality management program; (c) coordinating all information 

exchange between the regulatory body and the operator; (d) keeping logs and records for all documents sent 

or received;                 (e) monitoring the progress of documents submitted by the operator and the progress 

of the R&A process against the tentative program agreed by the operator and the RRS/NLSO;         (f) 

making the necessary arrangements whenever different disciplines of the regulatory body need to combine 

their expertise to make a decision in a timely manner; (g) making arrangements for co-ordination between 



R&A activities and inspection activities, as appropriate; (h) making arrangements for liaison with 

consultants and dedicated public advisory committees as appropriate;  (i) collating and disseminating the 

overall findings of the regulatory body following the completion of the R&A process; (k) planning for 

public committee consultation during the review process, as appropriate; Through the R&A, the regulatory 

body employs a plan to provide assurance that all topics significant to safety will be covered. This plan 

includes a series of steps that the RRS/NLSO will follow for all aspects and topics covered by the 

submission in order to identify those items for which applicable safety objectives and requirements have 

been met and those for which they have not. In practice, the scope and depth of the R&A will depend on 

several factors such as novelty, complexity, previous history, the experience of the operator and the 

associated risk. For regulatory efficiency, the findings of the preliminary review are prioritized on the basis 

of their potential implication for the overall safety assessment of the facility and associated hold points in 

the authorization process. For regulatory effectiveness, the R&A efforts are usually focused more on those 

aspects design or operation which involve untested (innovative) features. For the most important 

submissions by the operator (such as the safety analysis report) the RRS/NLSO is performing an acceptance 

review of the documentation. As a result of this review, an application or submission that is deficient in 

certain areas may be returned to the operator for correction and resubmittal. A major feature of the 

operator’s submission will be its analysis of normal and fault conditions. It is imperative that the safety of a 

facility is based on sound engineering and good management, and safety analysis is a confirmation of the 

adequacy of these and not a substitute for them. As so, the value of safety analysis is in extending 

knowledge and understanding of the facility and process and in identifying shortcomings in areas in which 

safety can be improved. In the case that the RRS/NLSO may find that there are aspects of regulated facilities 

which are insufficiently understood. This may apply to existing or to future facilities. These aspects may 

involve, among other things, modelling techniques and processes or fault progression. Therefore, the 

RRS/NLSO may encourage the operator to carry out the necessary research and development work to 

extend understanding of safety related issues. Rarely, the regulatory body may decide to initiate research 

and development work where it considers that there is a need for additional studies beyond those undertaken 

by the operator. There may also be situations in which the regulatory body requires independent research 

and development work so that it can apply suitable critical considerations in its review and assessment. In all 

cases, scheduling of submission is considered necessary for the R&A process so as to facilitate the process 

and to minimize delays in the granting of any necessary authorizations. In scheduling the R&A program, the 

RRS/NLSO considers the fact that the information initially submitted by the operator may be incomplete. In 

such cases, it will take time to obtain adequate information so that R&A in full can be initiated. Considering 

the organization and technical resources for R&A, the number of consultants used by the section and the 

interaction with the dedicated public advisory committees, has to reflect the number and the size, the nature 

and type of its activity. In this regards, the RRS/NLSO is in a temporary shortage of manpower that will be 

addressed soon. Finally, the RRS/NLSO and the operator established formal relations based on 

independence and mutual respect, through proper channels of communication, and the operator, with its 

responsibility for the safety of the facility, is the only organization among those involved in the 

manufacture, construction, installation, operation and safety analysis of the facility with direct relations with 

the RRS/NLSO. In all the stages of the authorization process, the operator and the RRS/NLSO continue to 

hold meetings and discuss topics such as the bases for proposed changes to discuss matters under 

consideration. Written records are kept of such meetings, and of any decisions or agreements reached. 

 

Monitoring Processes 

The regulatory body has to ensure that the findings and decisions of the review and assessment process are 

subjected to a suitable process of peer review conforming to the national practices of the State and the 

overall quality assurance system of the regulatory body. Recently, the activity of the RRS/NLSO was 

audited through an International Atomic Energy Agency (IAEA) Integrated Nuclear Safety Assessment of 

Research Reactors (INSARR), held in Israel from 7 to 11 July 2013. The purpose of the mission was to 

conduct a peer-review of the safety of the IRR-1 Reactor, located in SNRC. The mission included IAEA 

safety experts as well as international experts in the field of nuclear safety from five countries, and covers 

all safety areas of research reactors. Key review areas include design, safety analysis, operational limits and 



conditions, Regulatory Supervision and Licensing Process, reactor operation and maintenance, ageing 

management, radiation protection and waste management, and experiments and modifications. The team 

noted the strengthening of the national regulatory system to enhance independence and the efforts of the 

operator to enhance reactor safety, and recommended that the RRS/NLSO "should establish a human 

resource plan to maintain its technical expertise." 

 

SUMMARY AND CONCLUSIONS 

The paper contains an overview of the regulatory activities of the Research Reactors section of the NLSO, 

with special emphasize on the Review and Assessment process of the operator's submissions. These 

practices were structured during the last decade, and were proved to be efficient. Nevertheless, it is a 

commitment of the NLSO to maintain and continuously improve nuclear facilities safety, in order to assure 

public credibility. 
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