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Abstract. In 1993 the Governement of Armenia made a decision to restart Armenian Nuclear Power Plant (ANPP) which was shutdown in 1989. Shortly after that decision Armenian Nuclear Regulatory Authority (ANRA) was established. Absence of local technical support and limited international support created difficulties for new established ANAR during its activities on regulating ANPP modernization process and issuing authorization for restart. Necessity to establish TSO occurred at this stage. By initiative of ANRA a small TSO was established in 2002 with limited staff called Nuclear and Radiation Safety Centre (NRSC). This paper briefly describes the establishment, development and the current activities and problems of NRSC. 
1. Introduction
Shutdown of both units of Armenian Nuclear Power Plant (ANPP) in 1989 and breakdown of Soviet Union in 1991 brought to the significant cut-down of funding and closedown of all scientific institutions providing technical support to ANPP. Many specialists in nuclear energy field left Armenia with the purpose to find job outside. Only few of them succeeded in this sense. 

In 1993 the Government of Armenia made a decision to restart ANPP. Precondition was to enhance a safety level and continue comprehensive safety upgrading after restart of ANPP Unit 2. The new established ANRA faced difficulties implementing regulatory oversight during ANPP restart activities because of small staff and absence of local technical support. Manly IAEA and US NRC were providing support to ANRA at the initial stage after establishment of ANRA. Afterwards EU started also to provide ANRA with essential support through TACIS projects. The necessity to establish its own local TSO occurred at this stage. However only in 2002 it was possible to establish a small TSO.  

Nuclear and Radiation Safety Centre (NRSC) is the technical support organization of Armenian Nuclear Regulatory Authority (ANRA). It was established in 2002 by the Government of Armenia by initiative of ANRA. NRSC is non governmental organization and not funded by Government. The main mission of NRSC is provision of technical support to ANRA  in support of authorization process, emergency response center operation, establishment of regulatory control over radiation sources and information support.

2. Development of  Safety analysing capabilities
Initially only 5 specialists were working for the organization. Their competence was in the field of thermal hydraulics modeling and calculations and seismic safety. Many specialists simply refused an invitation to join the company. They have doubts that NRSC will survive.

However NRSC survived and not only: it expanded the field of its activities and made essential steps toward further development. 

NRSC developed organizational structure commensurate with the nature of activities it performs. Currently 26 specialists are employed by NRSC. There are many young specialist right after university in NRSC’s staff. Two main directions of NRSC are nuclear safety and radiation safety. And two support directions: IT and administrative. 
The current structure of NRSC is presented on FIG 1. 
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FIG 1. The structure of NRSC

In nuclear safety direction several groups are included: thermal hydraulic, PSA, neutronic, structural/mechanical integrity. In radiation safety direction the following groups are included: radiation safety and protection of sources, decommissioning, physical protection and safeguards and emergency response.
Thermal hydraulic group is using modern safety analysis tools like RELAP and MELCOR for analyzing ANPP safety level. Computational models were developed for analysis of ANPP. Several applications of the developed models are:  sensitivity analysis of LOCA 200 mm,
analysis of steam line rupture accident  for  ANPP Unit 2, analysis of primary side feed and bleed operation for ANPP Unit 2.

Seismic safety and structural/mechanical integrity group are also using computational tools for modeling and analyzing of ANPP safety. Particularly the following activities are done:  site seismic response analyses taking into account geotechnical uncertainties, floor response spectra generation, soil capacity evaluation, extreme wind and snow impact assessment for ANPP ventilation stack and reactor building roof.
Neutronic group has the following achievements: development of hexagonal model of VVER-440 fuel assemblies for the development of the core model based on PARCS, VVER-440 fuel assembly model development for criticality safety and burn up credit analysis by KENO-VI. The following tools are in the use: OIGEN-S, KENO-VI, PARCS-RELAP, TRITON, SCALE. 
Probabilistic safety assessment group actively participated in PSA level 1 study for ANPP Unit 2, internal fire-induced initiating events and external initiating events (excluding seismic-induced initiating events) study. 
Radiation safety and protection group together with IT group are providing support to ANRA for establishment of regulatory control over radiation sources, particularly Radiation sources Database were development and data entering is finished, radiation sources Licensing procedures were drafted.
Emergency response group together with t/h group were developed emergency response procedures for operation of the emergency response centre and prognoses of source terms.
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FIG 2. Primary side nodalization scheme of ANPP Unit 2. 
ANRA is in the process of establishment of an regulatory information system which includes the following modules: NUCMAD (nuclear materials), RASOD (radiation sources), OCUDOS (occupational doses) and the Technical Library. Of these RASOD has been developed by NRSC.  RASOD provides a capability of storing essential information on the radiation sources in Armenia, tracking disposition of the radiation sources and generators over their lifetime, maintaining an accurate inventory, recording any changes, and providing a recoverable history of all transactions. 
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FIG. 3. One of the pages in RASOD system.
3. Current issues

Relations of NRSC with ANRA are based on annual contracts. Unfortunately at the current stage ANRA has limited funds for contracts and can not cover all it’s needs. This shortage is covered partially by support projects funded by EU and US NRC. NRSC is involved in the mentioned projects performing particular tasks as a subcontractor of western TSOs. Till now NRSC has worked also for ANPP. This is one of current issues related to NRSC status. Although the mission statement is the provision of technical support to the regulator however luck of funds that are necessary to maintain the expertise level achieved and development of new expertise capabilities require more funds that are available from ANRA related projects.  
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FIG. Annual turnover of NRSC.

NRSC has chosen the strategy of continuous development and is doing its best to go ahead. It is realizable only if qualified specialists are available.

Lack of qualified specialists is the main problem NRSC faces from very beginning of its activities. This is delaying the process of safety analyses capabilities development.  In most cases NRSC hasn’t any way-out but to prepare specialists by itself. It’s a bit of risk for NRSC as preparation of specialists is the process requiring not only time and efforts but also financial sources. NRSC receives no funding for this purpose from ANRA and has to use its own recourses which are limited. This is one area where an international cooperation within a network of TSO’s can be very useful. This problem refers not only to preparation of new specialists but also to professional development of existing staff.
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