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1. [image: image3.emf]Introduction 

Education and training play an essential role to ensuring that experts and competent authority are well prepared and qualified to analyses national nuclear security system needs, to prevent and combat the threat of sabotage or the use of nuclear and radioactive material for malicious acts, and to prepare effective response measures to nuclear security events. All competent authorities and operators involved in nuclear security need to ensure the policy and strategy preparing well to continue education and training to sustaining nuclear security and detection system, the technologies and procedures are developing very fast with the introduction of new equipment and techniques. At the same time they are, continuous loss of qualified personnel due to retirement, aging workforce carrier development, and administrative changes negatively affect the countries’ capabilities to carry out nuclear security responsibility, this objective can be reached through comprehensive nuclear security regime, design it by good, and sustain approach.  Developing human rescores for those whom responsible for applying requirements for physical protection, detection, response and all nuclear security regimes or other competent authority responsible for national nuclear security is crucial. 
It is important to understand that why we need to develop the competence of HR to make the country secure through an effective and sustained nuclear security system The aim of this paper was to examine the importance of human resource in nuclear security and mainly focus on nuclear security detection architecture, Review regulatory frame work and Nuclear Security Education, and Training in Sudan, the Role of Nuclear Security Support Centers and  identifying the competence needs for an effective nuclear security regime and detection architecture.
2. Regulatory Framework in nuclear security 
Sudan  has developed a comprehensive regulatory framework to control the security of nuclear material, other radioactive material, associated facilities and activities. Sudan has adopted the nuclear law in 2017 the law covers safety, security and safeguards. 

Sudanese Nuclear and Radiological Regulatory Authority (SNRRA) is the national competent authority for the management, regulation, and supervision in the fields of nuclear energy, nuclear technology, radiological, nuclear safety, radiation protection safeguard and nuclear security. 
SNRRA is coordinate with many stakeholders regarding to HRD, The nuclear law state that the regulator should, co-operate with all relevant governmental or non-governmental corporations in regards to health, safety, environmental protection, security and transport of nuclear and radioactive materials
The regulations on Security of Radioactive Material 2019 obliged the licensee should prepare qualified HR.  Article (10) of regulation  state that” Operators shall ensure that all personnel on whom security depends are appropriately trained and qualified so that they understand their responsibilities and can perform their duties with appropriate judgment and according to defined procedures. They shall be periodically retrained or re-qualified as may be appropriate” 
3. National coordination in nuclear security 
SNRRA has extensive collaboration with other competent authorities in Sudan and in particular with those involved in nuclear security, such as customs, national police, intelligence agency and the general secretariat for civil protection.  A National Nuclear Security Committee established in 2003 the committee consists of representatives from many organizations and competent authority but the committee is no longer active; another committee formed by Secretary General SNRRA an executive committee on nuclear security, which coordinates the implementation of the INSSP and strengthening of the national nuclear security regime. The executive committee would act as a technical arm of the National Committee on Nuclear Security, SNRRA has signed Memoranda of Understanding (MOU) with customs in import and export control of nuclear material and radioactive sources, Customs is responsible for security at national borders against threats to the health, safety and security, and for the protection of the country environmental, economic and trade interests. in 2017 the an Integrated Nuclear Security Support Plan (INSSP) are approved to identify actions required for developing the national nuclear Security regime effectively many relevant entities cooperated to implementing the planapproved, and updated, with an implementation plan to cover the period 2018–2020. The plan covers Legal and Regulatory Framework, Threat and Risk Assessment, Physical Protection Regime, Detection, Response, and Sustaining Nuclear Security Regim Sudan.
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Process of Developing INSSP to Sudan
4. Role of Nuclear Security Support Centers

Sudan established with collaboration with IAEA the Nuclear Security Support Centers to develop National human resource program in the area of nuclear security and to develop and maintain technical and scientific support capabilities in nuclear security .and to provide nuclear security training, provision of technical advice and education to nuclear security ‘competent authorities including designers and users of physical protection systems, front-line officers, first  responders and emergency response personnel, intelligence and law enforcement authorities ,trainers, nuclear
[image: image4.emf]SNRRA develops Nuclear Security Detection Laboratory to train the regulator and another stakeholder.  Many training courses have been conducted in nuclear security detection to front line officer. And also SNRRA used to organize Seminars, training courses and national workshops. A mobile expert support team (MEST) has been establishing to respond to any suspected radioactive material to characterize the material in the field and to perform detailed laboratory analysis to material. 
SNRRA is working to develop Systematic Approach to Training (SAT) for the establishment of quality, reliable and effective training in nuclear security. The SAT relies on determining the exact training needs via an analysis based on business performance needs. The most important of these benefits is ensuring both the quality and relevance of education and training in nuclear security   Development of SAT training programme requires the involvement of many originations.
   
Process of    Developing Systematic Approach to Training (SAT)
5. Nuclear Security Education, and Training in Sudan 
It is important to provide the necessary professional training for maintaining the competence of a sufficient number of suitably qualified and experienced staff in nuclear security. HRD depend on many components which are important to meet in order to develop personnel in nuclear security for the better functioning of a given the competent authority are the following disrobe the components on HRD in nuclear security in Sudan. 

Education in Nuclear Security

IAEA has develops Model Academic Curriculum in Nuclear Security is considered as a resource to facilitate the development by national authorities of a comprehensive national nuclear security human resource development programme with the purpose of developing and maintaining relevant knowledge and skills, and sustaining qualified personnel dealing with current or future nuclear security challenges in Sudan no specific education in security, there are many  nuclear education program ,the Department of Nuclear Engineering at the University of Sudan University of Sciences and Technology (SUST) began graduated in October 2014, the first university offering BSc in nuclear engineering education in the country. The Sudan Academy of Sciences (SAS) offers three relevant Master degree programs are locally available under the Sudan Academy for Sciences these are Medical Physics, Radiation Protection and Nuclear Science.
Training in Nuclear Security 
Another part of HRD training is a fundamental mechanism through which personnel acquire and maintain the skills and knowledge needed to perform a job to defined standards. Training is instrumental in developing and sustaining competence.
There is also different training and a course in conducted by Sudan atomic energy commission (SAEC) at radiation safety institute (RSI) Apart from the academic and research initiatives, another important area of focus is training initiatives. Mainly organizes training programs, seminars, and workshops are conducted.
Sudan has Technical Cooperation projects with the IAEA, Several staff receiving MSc and PhD in nuclear engineering in China, Republic of Korea, Bulgaria and Egypt; annually many trainings are with collaboration with IAEA in nuclear security conducted.  
Sudan also has established a national team supported by an international consultant finalized HRD master plan including the regulatory body. The HRD plan  objective for the first NPP is to develop indigenous resources who would undertake key responsibility with the owner organization, the operator organization, the regulatory authority and other technical supporting organization such as SAEC, educational institutions and research centers, 

6. Conclusions 
Sudan is committed to developing nuclear security detection architecture to make sure that nuclear and other radioactive material is secure and protected by effective coordination with the regulatory body and other competent authority and international coordination, and developing legal and regulatory infrastructures in nuclear security, Border control and detection system are important part should give attention and cooperation to develop police and customs  to prevent illicit traffic and movement of illegal nuclear material and more effort is need in devolving HRD in nuclear security. 
7. Recommendations
· Developing and implement a national human resources strategy in nuclear security 
· Identifying the necessary required competence and capability are needed in nuclear security. 
· Detailed technical information to be used as reference material should also be available at the training facilities 

· Establish a network of contact points as part of an overall coordination and control mechanism; between competent authorities. 
· Review the status of the higher education system and discuss the need for specific curriculum on nuclear security. Increased coordination and cooperation is required, to strengthening and sustaining the framework of nuclear security.
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