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Abstract. The Egyptian Nuclear law No. 7 was issued in 2010.  According to this law the Egyptian Nuclear and Radiological Regulatory Authority (ENRRA) was established as an independent regulatory body, reporting directly to the prime minister and having the responsibility of all regulatory functions for nuclear and radiation  facilities, activities and practices (with the exception of x-ray for medical applications) as well as nuclear safeguards and security. Previously the regulatory functions were conducted since 1984 through the National Centre for Nuclear Safety and Radiation Control (NCNSRC) which was one of the 4 centres of the Egyptian Atomic Energy Authority (EAEA). This Centre had a more or less a research nature, and the regulatory functions were carried out through specialized committees. The new independent Regulatory Body established an organizational structure including specialized sectors addressing the main regulatory functions in addition to the research and development activities. The research staff members are the main competent personnel and have actually the main expertise which can be considered as an internal Technical Supporting Organization (TSO), while the other regulatory sectors are now in the phase of building its personnel. The challenge now is first: to direct the research more toward regulatory research and second: to get the best use of the competence acquired in to fulfil the regulatory responsibilities of the ENRRA. The nuclear safety experience was mainly in the field of research reactors and the radiation sources as well as safeguards. Egypt is now embarking on nuclear power plants for electricity generation. Therefore it is of outmost importance to raise the competence of its regulatory and research personnel in order to be able to conduct its regulatory responsibilities. This is done through self assessment, a Systematic Approach to Training (SAT), contacts with several regulatory bodies and technical supporting organizations (TSOs) both locally and externally as well as knowledge networks. Many technical cooperation and research projects are implemented with the International Atomic Energy Agency, with workshops , training fellowships and scientific visits and   many experts have been consulted on several occasions. Egypt is a member of IAEA Steering Committee of the Human Resources for Regulatory Bodies. The ENRRA is involved in review and assessment work for site permit and environmental impact of the nuclear power plant to be constructed at El-Dabba Site.  For this purpose it may be necessary to get the help of external TSOs and some external experts. ENRRA is following the IAEA guidance in choosing external experts in order to get an independent and reliable advice, taking into consideration that the final decision responsibility lies with the regulatory body.

1. Introduction

The nuclear activities in Egypt started as early as 1955 when the Atomic Energy Commission was established. The nuclear activities and the open radioactive sources were regulated before 2010 through the EAEA. The sealed sources were regulated through the Ministry of Health (MOH). Since 1984 the regulatory functions were achieved by the NCNSRC, one of the 4 centres of the EAEA. Currently Egypt has 2 research reactors. Egypt declared its intention to start a nuclear energy program. The need for a nuclear law and the establishment of an independent regulatory body was realized. The nuclear law no.7 was issued in March 2010 [1] and its executive regulation in October 2011 [2]. The Egyptian Nuclear and Radiological Regulatory Authority (ENRRA) was established as an independent regulatory body reporting to the prime minister. The Board of ENRRA is appointed by a presidential decree, and the first board was appointed in March 2002 [3].
2. ENRRA Functions and Organisational Structure
The main functions of ENRRA are the following: development of regulations, review and assessment, inspection and enforcement, authorization, nuclear safeguards and security, radiation monitoring, as well as research and development. The main facilities and activities   currently regulated are: 2 research reactors, a fuel fabrication facility, a radioisotope production facility, a cyclotron, 2 gamma irradiation facilities, an electron beam accelerator, as well as radiation activities involving open and sealed sources with the exception of x-ray equipment for medical applications, which is the responsibility of the MOH. In order to carry out these functions the organisational structure was developed (see FIG 1). The regulatory functions indicated above are to be undertaken by the relevant sectors e.g. the Nuclear Installations Safety Sector contains several units namely:

1. Review and Assessment and Licensing of:
  - Nuclear Research and Power Reactors. 

  - Nuclear Fuel Cycle Installations. 
2. Inspection and Enforcement and Regulations of:
  - Nuclear Research and Power Reactors.
  - Nuclear Fuel Cycle Installations.
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FIG. 1 ENRRA Organizational Structure
The Nuclear and Radiological Research Activities consist of 3 Divisions with 9 research Departments as follows:
Nuclear Installations Research Division:

   -  Nuclear Engineering Safety Research Department.

   -  Operations and Human Safety Research Department.

      -  Nuclear Fuel Cycles Safety research Department.
Siting and Environmental & Radiation Protection Research Division:

· Siting and Environmental Research Department.

· Radiation Safety Research Department.

· Radiation Protection Research Department.

Regulations and Nuclear& Radiological Research Division:

· Nuclear Safeguards and Physical Protection Research Department.

· Nuclear Law Research Department.

· Quality Assurance Research Department.

3.  Competence of ENRRA
Human Resource Development (HRD) is one of the 19 IAEA milestones in all the 3 phases [4]. The Research Staff members of ENRRA with the acquired experience since 1984 have undertaken research and development work in the field of radiological and nuclear safety and are still taking the role of an internal TSO. However after declaring the Egyptian intention to start a nuclear power program it is necessary to reorganise ENRRA in such a way to increase the competence of its human resource (HR) to cope with the its new responsibilities. The regulatory functions are still undertaken through committees which are mainly composed of the Research personnel. It is known that technical competence of the regulatory body both personal and organisational is very important to assure its independence. For this purpose it is also important that all elements of capacity building, as defined by the IAEA are included, these are education and training, HRD, knowledge management as well as knowledge networks [5]. Although different degrees of competence exists through the long experience of the Research staff, however there is a need to systematically assess the competence of ENRRA to undertake its functions efficiently and to reach sound regulatory decisions. After this assessment is made according to the Systematic Assessment of Regulatory Competence Needs (SARCoN) methodology [6]  and the IAEA 4 quadrant competence model [7, 8] the competence gap analysis will be done and a SAT will be followed.
3. Reorganization of ENRRA

The need to assign responsibilities to different regulatory units will require reorganizing and activating the regulatory structure of ENRRA. An effort has already started to systematically assess the existing competences of the internal TSO with the assistance of line managers and the advisory committee. Only after assessing the existing Knowledge, Skills and Attitudes (KSAs) for the required regulatory tasks, and according to a detailed job description, recruitment of new staff members will be sought. A graded approach will be used according to the priorities of the requested tasks to get the best utilization of the staff of the research staff to fill the competence gaps.
4. International Cooperation
Egypt recognised the importance of international cooperation as a means for raising the competence of the Regulatory Body. As a matter of fact this started as early as 1983 when the regulatory activities started. The relation with the IAEA was and is still one of the very important means of technology transfer since the mid sixties. The Regulatory body adopts the IAEA regulatory requirements and guides as well those of the vendor country as the basis of Egyptian regulations. Technical cooperation and coordinated research projects especially in strengthening the Regulatory Infrastructure of ENRRA with different workshops, fellowships, scientific visits and workshops (e.g. the recent workshop on assistance to ENRRA for HRD Plan preparation, 22-26 June 2014, Cairo) have participated in raising the competence of its staff. Also a strong relation is maintained with regulatory bodies and TSOs in some countries like USA, France, Germany, South Korea and Spain.
5. External Expertise

Although it is important for a regulatory body to have core competences to undertake its regulatory functions in an efficient way, it is sometimes necessary to have the assistance of TSOs especially new comer countries embarking into nuclear energy programs. This can be done after a systematic assessment of the functions, tasks and existing competences, and if a gap analysis reveals a need for external expert support. ENRRA is now in the process of review and assessment for a site evaluation report for an application of a site permit for El-Dabaa site. Also there is a review and assessment task for an environmental impact report which is a prerequisite document for a site permit. After the tender is issued for constructing a nuclear power plant and the bidding process is complete, a preliminary safety analysis report (PSAR) in support for a construction permit application will be submitted to ENRRA. Therefore it may be necessary to get the support of local and external expertise to support the ENRRA technical staff for review and assessment work. As a matter of fact some efforts in this regard has been initiated and a technical prequalification international tender was issued in 2009 and a short list of bidders was selected. However the process was not completed. It is recommended that a new consultancy tender to be issued again according to modified terms of reference which reflects the real areas of expertise needed according to the required tasks and the results of the competence gap analysis. In addition to review and assessment, some other regulatory functions may need consultancy service like developing of regulations and training of inspectors. A tender may be issued for consultancy in 3 phases: a site permit and environmental impact assessment phase and the second one for construction permit phase, and the third phase for commissioning and operation phase. However as tendering process may take some time, it may be helpful to adopt a parallel approach of asking for a separate expert service for specific regulatory tasks where local competence is non existing or  its level is insufficient for a sound regulatory decisions or a second expert opinion is required. Needless to say that it is important to include in the terms of reference for TSO support that on the job training of local ENRRA staff should be included. ENRRA realises that the regulatory decisions are the responsibility of the regulator. Therefore it is important that the staff of ENRRA should have sufficient competence to deal with the consultants and to be a knowledgeable customer. The guidance of the IAEA [9] is useful for selecting external competent experts for ENRRA and avoiding conflict of interest.
6. Conclusion 
Egypt is one of the embarking countries into nuclear energy for electricity generation to cope with the increasing demand of energy. An independent Regulatory body (ENRRA) was recently established according to the Egyptian nuclear law. The real independence of ENRRA  and its internal TSO is reflected in its technical competence to undertake sound regulatory decisions. Every effort is made to raise the competence of ENRRA human resource.  A systematic competence gap analysis is followed according to the IAEA quadrant approach and SARCoN model. The competence gaps are being addressed through reorganization of the regulatory body staff, education and training, knowledge management and knowledge networks, utilizing the competences and experience of its research personnel as an internal TSO, international cooperation with the IAEA, regulatory bodies and TSOs of experienced countries as well as experts and consultancy services.  
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