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Abstract. The concept of knowledge management is widely accepted in nuclear industry, particularly in nuclear energy related areas. With the increasing demand of human capacity for nuclear security, it is well recognized that nuclear knowledge management will play more important role in enhancing human resources development in the filed of nuclear security. This article discussed the status and challenges faced by nuclear security related competent authorities, stakeholders and TSOs. It also discussed the roles and functions of nuclear knowledge management in enhancing nuclear security capacity. Some mechanisms for enhancing the role of nuclear education and training in developing human capacity for nuclear security were discussed.

1. Introduction
The International Ministerial Conference on Nuclear Power in the 21st Century concluded that, for many countries, nuclear power was a proven, clean, safe, and economical technology that would play an increasingly important role in improving energy security, reducing the impact of volatile fossil fuel prices and mitigating climate change. Based on the IAEA document ‘International Status and Prospects for Nuclear Power 2014’, there are currently 435 operational nuclear power reactors in 30 countries and 72 are under construction in 15 countries. The IAEA’s high projection of global nuclear power capacity will reach 699GWe by 2030, which is 327GWe more than that in 2013. Based on the revised nuclear power program, China will have 58GWe nuclear power capacity in operation and 30GWe under construction by 2020. It is expected that by 2030 the nuclear power capacity in operation in China will be more than tripled than that in 2020. With more and more nuclear power reactors in operation, more nuclear materials in use, processing, storage as well as in transportation, the possibility of illicit acquisition, illicit trafficking of nuclear and other radioactive materials and the sabotage of nuclear facilities had significantly increased.

2. Challenges
Effective and secure management of nuclear facilities requires suitably qualified personnel. An important element of human resources management is the management of knowledge that individuals need as part of their qualification and competence requirements for assigned tasks. The required knowledge will be needed and further developed by several generations of the workforce during the lifetime of nuclear facilities and nuclear program. As the nuclear security workforce ages and retires, the number of suitably qualified and experienced personnel will decline and the knowledge they possess could be lost.
The Chinese government has been attaching great importance to nuclear security. Since 1950s, China has exercised strict control over nuclear material. An effective management system was gradually formed. No serious nuclear security event had ever happened during the past decades. However, with the development of nuclear program, the demand for qualified nuclear security personnel is growing faster than the man power supply.

According to results of some investigations made by different organizations, both domestic and international, including World Institute for Nuclear Security (WINS), the overall situation of nuclear security personnel is getting more concerned with the retirement of well trained personnel and the lack of adequately organized knowledge transfer and knowledge management, as well as insufficient education and training capability for new staff.
3. Mechanisms
In order to sustain and enhance the capability and sufficient number of suitably qualified nuclear security personnel, national competent authorities, stakeholders and TSOs must jointly work together to establish the related mechanism, at national and facility level. Apart from national mechanism, the International Atomic Energy Agency (IAEA), as the only one inter-governmental organization in nuclear field, should play a leading role in facilitating international cooperation, in terms of nuclear security personnel education and training.

Since there is currently no university worldwide which provides an academic program that covers all aspects of nuclear security as defined by the IAEA. The IAEA has taken the lead and has developed an educational program in nuclear security, together with academics and experts from Member States, providing guidance for a Master of Science (M.Sc.) in Nuclear Security program to assist Member States in adapting such program in the future. This academic program will be welcome by and benefit to Member States, particularly for developing countries or newcomer countries.

Member States could also participate in the IAEA sponsored International Nuclear Security Education Network (INSEN) Working Groups. Through Exchange of Information and Development of Material for Nuclear Security Education, Faculty Development and Cooperation among Educational Institutions, and the Promotion of Nuclear Security Education, to enhance national and global nuclear security by developing, sharing and promoting excellence in nuclear security education and training.

The other way to sustain and enhance competence of nuclear security personnel could be to make use of the WINS online Certification Program. The WINS Academy could provide individuals with management accountability for nuclear security with opportunities to become professionally certified, by an well known international non-government organization. By offering the first online certification program for nuclear security personnel, the WINS certification program is aimed to catalyze professional development, knowledge exchange and leadership innovation in nuclear security management. Ultimately, the program will lead to growing levels of competence in a way that is demonstrable and sustainable, thereby improving worldwide leadership and effectiveness in the implementation and regulation of nuclear security.

Conclusion
Knowledge management should address each area of nuclear program –– from design through construction, commissioning, operation and decommissioning or closure of nuclear facilities. It is vital not only for operating, design and construction companies, but also for regulatory bodies and TSOs, and for countries with mature nuclear programs as well as for newcomer countries.
Knowledge loss is an ongoing threat, but it is exacerbated by aging workforce and inadequate knowledge transfer and management processes. Increasing interest in knowledge management programs at Member State level underlines a growing recognition that actions must be taken right now, in order to minimize or avoid the loss of critical knowledge.

The IAEA nuclear knowledge management activities could assist Member States in transferring and preserving nuclear security related knowledge, exchanging information, establishing and supporting cooperative networks, and training the next generation of nuclear security experts. These activities in assisting Member States in the preservation and enhancement of nuclear security knowledge and in facilitating international collaboration have already been recognized by Member States and in the IAEA General Conference Resolutions.

However, many of these programs are still in their start-up phase and heavily rely on government and academic support. In many cases, years of support will be required before the benefits are realized. In the meantime, nuclear security may be at risk.



