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Abstract. National Nuclear Safety Department is authorized by INRA (Iranian Nuclear Regulatory Authority) for issuing rules and regulation and conducting the licensing and supervisory process for nuclear facilities. The main responsibilities of the NNSD are conducted via 
five main division are, nuclear codes and standards, Nuclear Safety assessment, Authorization, Inspection & Enforcement and Technical Support. In this paper, the functions and responsibilities of TSD in enhancing nuclear safety are described. Examples of main tasks to support the Nuclear Safety assessment division regarding to technical calculations and research of safety issues in licensing documents are provided. 

1. Introduction

Utilization of Nuclear facilities such as Nuclear Power Plants (NPPs), research reactors and fuel cycle like other advanced technologies have potential hazard for public, operating personnel and the environment. Comparison of this hazard with other conventional facilities shows that nuclear facilities have caused comparatively less damage to the public. One of the reasons of low risk of nuclear facilities is considering safety of these facility as a first priority.

The nuclear facilities are designed and constructed with many provision in order to prevent the occurrences of accident in the first phase and the mitigation of probable consequences and damages in the second phase.

Design and construction of nuclear facilities up to an international level in any member state of IAEA require observation of specific number safety criteria, codes and standards and continuous supervision over all activities in all stages including sitting, design, construction, commissioning, operation and decommissioning of nuclear facilities. Safety assurance of NPPs and other nuclear facilities, minimizing their potential risks and also assurance of the existence of sufficient protections for personnel, public and the environment necessitate establishment of nuclear regulatory body based on international criteria and regulations.

On the basis of general policy of the Islamic republic of Iran, Iranian Nuclear Regulatory Authority (INRA) is authorized for regulatory control of Nuclear Facilities and radiation safety.

2. Structure of National Nuclear Safety Department
The regulatory functions of INRA for all Nuclear facilities including, NPPs, research facilities, Fuel cycle Facilities, waste disposal and Nuclear material transportation are performed by NNSD which is structural part of the INRA.
The organization chart of NNSD is shown in Fig 1, The main responsibilities of the NNSD are conducted via the following five divisions:

· Nuclear Safety Assessment

· Establishment of Regulation, Codes & Standards

· Inspection & Enforcement

· Authorization

· Technical Support

Division of Nuclear Safety Assessment is responsible for the assessment and evaluation of various submitted technical and safety documents in a number of areas including, sitting, design of safety system and components, quality assurance, technical specification and environment during design, construction, commissioning and operation of nuclear facilities.

These information must be submitted by designer, manufacture and operator of nuclear facilities upon which licenses and permits will be issued. 

Divisions of Establishment of Regulation, Codes & Standards is responsible for development of codes and standards in the fields of sitting, Emergency planning & preparedness, Radiation protection & waste management, quality assurance and etc.

Regulatory inspection and quality assurance of equipment during manufacturing, erection, commissioning and performance of different tests will be accomplished by independent inspectors.

Division of Inspection & Enforcement is responsible for fulfillment of its assignments in the following fields.
· Sitting

· Design

· Construction & manufacturing

· Commissioning, operation & decommissioning

· Fuel transportation & handling
· Local inspection (projects site)

Division of Authorization is responsible for issuance the license for specified activities such as sitting, construction commissioning and operation after approval of the licensing committee. This division performs contractors qualification registration stage of nuclear projects issuing permits for subcontractors involved in different activities in construction and commissioning and also.
Technical Support Division has the responsibility to provide technical support for regulatory activities of NNSD. The division has also the task of coordination of the on going research & development activities on nuclear safety being conducted inside and outside the department.
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3. Role and responsibilities of Technical Support Division

As, it is shown in Fig 1, The Technical Support Division consist of two main Group which are Training and R&D Group. Competence of regulatory staff is one of the pre requisites for the safety of nuclear facilities. Every regulatory body shall ensure that the proper skills and adequate levels of competencies are exist and maintained in his organization. In order to implement the requirement, the regulatory body needs to implement a group to follow the training needs for regulatory staff and implement the training program. In the NNSD the training group of TSD has this responsibility. The main functions and responsibility of training groups of TSD are as follows:

· Development of comprehensive training program for NNSD personnel 

· Implementation the training program for newcomers and NNSD staff

· Maintaining the expert qualification with development of on-going training program

· Supervision on applicants training program for operating personnel of Nuclear Facilities such as NPPs, Research Reactors and etc.
· Supervision and surveillance on examination of operating personnel at Training Centers

Regulatory research comprises of activities related to research and development and analysis, that are necessary towards obtaining deeper insights into safety issues and finally for helping to regulatory decisions.
Regulatory research has a wide area of application and is connected with at most every aspect of regulation of nuclear facilities since it provides the appreciate scientific basis for regulatory decisions, it removes or minimizes the element of subjectivity in the decision making process and there by improves the effectiveness of regulatory bodies. The decisions arrived at in this manner are reasonable and defendable.

Research and development group as a main Group of TSD conducts the following support activities:
· Development of the computer code for safety analysis and technical calculation
· Analysis of nuclear accidents

· Re evaluation of analyses performed by applicant in submitted justification documents

· Cooperation with research institute and universities

· Nuclear safety assessment (Assessment of PAS documents submitted by applicants) 

In the next section, examples of tasks performed by the groups are mentioned.
4. Examples of tasks performed by Technical support division

4.1. Reevaluation of Analyses Performed By Applicant

To support nuclear assessment division of NNSD, Technical support Division performs various analyses to evaluate correctness of information presented in safety analysis report of the facility. Examples of analyses are as follows:

Seismic Analysis of Major Components

Seismic analysis of major facility components (e.g. Class 1 components) is performed according to accepted national and international codes and standards using validated computer software. For this purpose, the head of division arranges two teams of different experts containing thermohydrulic experts, mechanical experts, and civil experts. The first team reviews the seismic characteristics of the site, the facility and the components and prepares input information for the next team. The second team performs seismic analysis typically by using finite element method.

Leak Before Break Evaluation of Major High Energy Pipelines

General Design Criteria 4 (GDC-4) of Appendix A to 10 CFR Part 50 allows the use of analyses reviewed and approved by the commission to eliminate from the design basis the dynamic effects of the pipe ruptures postulated in the standard review plan [ref to NUREG-0800].

When an applicant requests to eliminate dynamic effects of a pipe rupture from the design basis of a nuclear power plant, the division head arranges a team of fracture mechanic experts to perform individual evaluation of leak before break applicability to the requested pipeline. The team performs leak before break analysis on the pipeline by aid of SIAP (Structural Integrity Assessment Program) code developed and verified by the NNSD experts. The division head reports results of evaluation to safety assessment division for appropriate actions.

4.2. Development of Engineering Software

Another duty of the research and development group of TSD is to develop engineering software required to increase accuracy and simplify (for the staffs) the documents assessment. To accomplish the delegate duty, the research and development division has developed engineering software for fracture analysis of flawed structures. The SIAP (Structural Integrity Assessment Program) program is developed in cooperation with Amirkabir University of Technology. The program uses ASME XI, and R6 Option 1 to evaluate maximum allowable flaw in a structure. In addition, two important modules for fatigue and stress corrosion cracking life estimations are available in the program.

4.3. Cooperation with Research Institutes and Universities

In order to use state-of-the-art knowledge in assessment of nuclear facilities, this division has different cooperation with research institutes and universities. Some the achieved results regarding this cooperation are as follows:

(a) Development of SIAP software

(b) Survey on leak before break analysis methods

(c) Survey on risk based inspection methods in nuclear power plants 

(d) Comparison between western and Russian codes regarding fracture mechanics analysis of nuclear power plants
5. Conclusions
Technical support division of NNSD as a part of the regulatory body performs his duties for improving safety and supporting the other division. It has a significant role in Licensing/Regulatory process of nuclear facilities in Iran. This division helps to nuclear safety assessment division for proving the accuracy of submitted information by nuclear facilities applicant in licensing documents. It also helps to other divisions by development and implementation of training program for NNSD staff and as results preparing qualified experts in all area of regulatory functions.
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