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Abstract


Internationally, it has been recognized that there is a need to adapt the regulatory systems and regulations in the countries being faced with introduction of new nuclear technologies and application, thus posing some challenges to the regulatory framework of such countries. Nuclear regulators should not actively take in issues concerning nuclear energy policy. Their essential function is to contribute as effectively as possible to nuclear safety with the development of nuclear power reactor being pursued by the country as one of its alternative energy sources, The Bangladeshi regulatory framework and licensing philosophy had to be adapted in terms of ensuring that a credible and effective licensing process be developed and implemented for the first nuclear reactor. This paper will present the major challenges which will be faced by Bangladeshi regulator in developing and implementing such licensing process and how these will be addressed.
1. INTRODUCTION

Energy is essential for national development. Nearly every aspect of development from reducing poverty and raising living standards to improving health care, industrial and agricultural productivity — requires reliable access to modern energy resources. States may have different reasons for considering starting a nuclear power project to achieve their national energy needs, such as: lack of available indigenous energy resources, the desire to reduce dependence upon imported energy, the need to increase the diversity of energy resources and/or mitigation of carbon emission increases. 

A nuclear power programme is a major undertaking requiring careful planning, preparation and investment in a sustainable infrastructure that provides legal, regulatory, technological, human and industrial support to ensure that the nuclear material is used exclusively for peaceful purposes and in a safe and secure manner.

The start of a nuclear power plant project involves several complex and interrelated activities with long duration. The proper management of the wide scope of activities to be planned and implemented during this period represents a major challenge for the involved governmental, utility, regulatory, supplier and other supportive organizations. The main focus is to ensure that the project is implemented successfully from a commercial point of view while remaining in accordance with the appropriate engineering and quality requirements, safety standards and security guides. If a State is considering the introduction of nuclear power, then it is essential that it develops a comprehensive strategy to assess energy needs, and understand the potential role, appropriateness, viability and commitments associated with nuclear energy in the context of plans for national and socioeconomic development.
The key activities of this first phase include recognition of the obligations and commitments associated with a nuclear power programme, both at the national and international level. This includes the need to: 

· Develop a comprehensive nuclear legal framework covering all aspects of the peaceful uses of nuclear energy, i.e. safety, security, safeguards, and liability, in addition to the commercial aspects related to the use of nuclear material;
·  Establish and maintain an effective regulatory system; 

· Develop the human resources for the State organizations and also for the operating organizations required to effectively supervise and implement the nuclear programme; 

· Ensure adequate financial resources for the construction, sustained safe operation and decommissioning of the NPP, as well as radioactive waste management; 

· Develop a programme for all aspects of operation, decommissioning and radioactive waste management; 

· Manage nuclear materials for the long term; 

· Communicate in an open and transparent manner with the public and the neighbouring States about the considerations behind the introduction of nuclear power.

Government and utility funding is required to establish major components of the basic nuclear infrastructure. These may include;
National legal framework and international agreements 

(ii) Nuclear safety regulatory body and environmental regulatory authority 

(iii) Physical facilities 

(iv)  Finance/ Economics 

(v)  Human resources, education and training 

(vi) Operational practices and processes to assure safety and performance throughout the life of the facility.
To meet up electricity demand, Bangladesh Government have planned to establish of Nuclear Power Plan (NPP) in near future. Pre-site selection and site safety assessment was done long time ago. For establishment of First NPP through fulfilling aforementioned requirement and effective regulatory control by the existing regulatory authority as per international standards will be big challenges for the Regulatory Authority in the following areas;

· Develop licensing requirements for nuclear reactor and to elaborate the processes that will need to be undertaken to demonstrate compliance with these requirements by the designer and the applicant;

· Develop/adjust its internal regulatory processes to ensure a credible and effective licensing process of new reactor technology.
2. CHALLENGES THAT WILL BE FACED BY THE EXISTING REGULATORY   

    AUTHORITY

The major challenges that will be faced by the existing regulatory authority are mainly related to (a) Effective and Independent separated regulatory body and production of required legislation, rules, standards codes & guide, (b) Internal human resources capacity and (c) License application review and processes for the licensing of reactor project. 
2.1 EFFECTIVE AND INDEPENDENT REGULATORY BODY

Bangladesh has two legal instruments to regulate nuclear and radiological practices. These are stated below;

(i) Nuclear Safety and Radiation Control (NSRC) Act-1993 ( Act No. XXI of 1993) and

(ii) Nuclear Safety and Radiation Control Rules-1997 (SRO No. 205-Law/97)

In terms of this Act & Rules, license is required in a prescribed manner to be taken from Bangladesh Atomic Energy Commission (BAEC) for any ionizing radiation practices, to be carried out in Bangladesh. The NSRC Rules state the manner by which such a license has to be obtained. BAEC vide this Act is the Competent Authority for the regulatory control. The BAEC has delegated all of its powers to one of the members. In order to facilitate the implementation of NSRC Act & Rules, the BAEC has set up a division under the Name “Nuclear Safety and Radiation Control Division (NSRCD)” which is headed by a director. This division is working as a Regulator Authority in Bangladesh. Separated Nuclear Reactor related Rules, Codes, Guides etc, yet not produced.
According to IAEA recommendation, the establishment of an effective, competent and independent regulatory body should be taken into consideration the country’s existing situation with respect to regulatory control. For NPP, new draft nuclear Legislation is under way. If this Law is enacted, the Regulatory Authority will be separated from BAEC but it will be under control of the same ministry of BAEC. It is mentioned here that NPP will be established under control of BAEC.
Therefore, the Effective and Independent Regulatory Concept will be still Questionable.

2.2 HUMAN RESOURCES CAPACITY

A knowledgeable Nuclear Regulatory Body (NRB) is key to effective licensing of the nuclear plant and the timely issuing of the various permits and conducting of inspections. The laws and regulations governing the NRB must empower it with broad statutory authority and functional autonomy to carry out its functions independently of owners, operators, manufacturers and suppliers of nuclear power plants and other interested parties in both the public and private sectors. Qualified professionals to perform the major functions of regulation, assessment, enforcement, and public information dissemination and exchange should be the staff of the regulatory body. All four functions of the regulatory body are required for its proper functioning. However the scope of activities and the level of staffing of each function vary with the size of nuclear power programme.

While it is difficult to prescribe an organizational model and number of staff for a regulatory body, analysis of existing structures indicates that about 30–50 staff members would be necessary for starting the implementation of a nuclear power plant programme. As a minimum, the structure and size of the regulatory body should be sufficient for independently performing the main regulatory functions, such as authorization, review and assessment, inspection and enforcement, and development of national regulations and guides. But currently we have only 10 regulatory staffs and none have nuclear expertise knowledge in different issues related to nuclear reactor. That’s why we will have to be recruited new personnel and also it will be big challenges to make them expertise in the following areas for effective and credible control; 

· Nuclear plant design review capability 

· Nuclear and reactor physics 

· Thermal hydraulics methodologies for nuclear and process systems design 

· Piping analysis and design including thermal, seismic and water hammer 

· Electrical, control and instrumentation 

· Structural analysis and design 

· Nuclear fuel performance 

· Containment systems design including reactor building structure 

· Environmental qualification of equipment and systems 

· Probabilistic safety analysis 

· Radiation and shielding calculations and design 

· Human factors engineering principles and

· Others

 
In addition, it will be necessary to provide resources and competencies to implement some shared functions. Assistance to the nuclear safety regulator in developing the human resources capable of regulating and overseeing the safety of the plant and achieving an effective, competent and independent nuclear safety regulatory organization may be provided by the regulatory body in the country of origin of the supplier or other regulatory bodies, and complemented by the IAEA and other international organizations.

2.3  REVIEW-ASSESSMENT OF SITE  AND OPERATIONAL LICENSE 

       APPLICATION 
Bangladesh don’t have Nuclear Law, Regulations, Code of Safety of Nuclear Power Plant Design, Code of Safety of Nuclear Power Plant Operation, Waste Safety, Transport Safety etc. After new Nuclear Law is promulgated, related all Rules, Codes, Guides etc. will have to be produced or need to be adopted from other sources. 
The achievement and maintenance of a high level of safety in the siting, design, construction, commission, operation and decommissioning of a 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. Review and assessment of submission on safety from the operator of a nuclear facility are among the principal function of such a regulatory body. The review and assessment procedures are the principal criteria to achieve the following objectives for effective and credible regulatory control;
· 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
· to determine whether an operator has the ability and resources to discharge its obligations associated with any authorization granted for any stage of the lifetime of the facility

· to determine whether the site chosen is suitable for the proposed facility, account being taken of the interaction between the site and the facility and of anticipated changes to the environment of the site during the propose dperiod of commissioning and operation; and to recommend to the appropriate authorities requirements in respect of the site surroundings that may be considered necessary by the regulatory body

· before manufacture, construction, installation, commissioning, operation and decommissioning or closure; to determine whether proposals and commitments of the operator in respect of design, operation and decommissioning or post closure meet the regulatory body’s requirements and to apply any further conditions or requirements that may be considered necessary by the regulatory body

· to determine whether the operator uses an appropriate safety managements system that meets the regulatory body’s requirements

· to determine whether the operator’s personnel meet the regulatory requirements in terms of  both number and competence

·  to evaluate safety reviews performed by the operator

· to determine whether the operator’s plans and commitments in respect of the decommissioning meet the requirements of the regulatory body

· to determine whether the programme proposed by the operator for confirmation of performance is acceptable

· to determine whether any additional requirements have been fulfilled by the operator
For accountability and credibility, it is required to provide outline regarding management of review and assessment, scheduling of submission. Review and assessment need to be done in the area of Sitting, design, construction, manufacture & installation, commissioning, operation, decommissioning, closure of a waste disposal etc. Therefore to meet the above goal through credible review and assessment, our regulatory body will face the following minimum challenges;
· the first challenge will be faced to develop licensing requirements for this new type of reactor, taking cognizance of reactor operating experience, developments in international safety standards and application of these in the design of new generation of reactors 

· The next challenge will be faced to provide guidance to the applicant and the designer on the processes that will need to be undertaken to demonstrate compliance with these requirements.
3.  CONCLUSION
IAEA safety codes and guides reflect the nuclear safety experience and technology in the world. The use and acceptance of IAEA safety standards can enhance safety regulation on nuclear installations in developing countries.
National regulators should be prepared for new technologies and applications in medical and industrial areas to ensure the health and safety of occupational workers and members of the public. To do this, radiation infrastructure should be strengthened, including the training and education of regulatory staff and radiation protection personnel. Regulators should also be ready for the application of new technologies such as information technology for the enhancement of radiation protection and for the safety and security of radioactive sources. The risk informed and performance based regulatory approaches should be fully employed in order to use the regulatory resources efficiently

Bangladesh will strengthen its technical cooperation with the IAEA on implementation of safety requirements and revision of related safety standards on the basis of Bangladeshi industrial and technological conditions.
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