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Abstract. Since 1992, the fruitful collaboration of the Russian and Western-European technical support organizations (TSOs) is being continued due to the support of the European Commission. There are two main areas of activities. The first one is more of methodological assistance and enhancing RF TSOs capabilities to support Rostekhnadzor decision making process. Experience and knowledge acquired in this area projects increase RF TSOs capabilities regarding a wide spectrum of safety related issues assessment, in particular safety analyses, reactor vessel embrittllement, application of “leak before break” concept, severe accident and accident management, fire risk evaluation, etc. The second area is focused on licensing related assessments of EC financed on site assistance projects (modernisations). This area projects promote implementation in Russia a licensing process based on a technical dialogue between operator and regulator as well contributes to transfer of Western practice in assessment of NPPs modernization. The improvement of managerial, scientific and technical capabilities of RF TSO experts may be considered as noteworthy and practical result of the TSOs cooperation. The continuation of such modality of RF and EU TSOs cooperation will be a good basis to cope with present and future challenges faced by TSOs in enhancing nuclear safety. 
1.
Introduction
Since 2004 Rostekhnadzor is a Regulatory Body of Russia in terms of “Convention on Nuclear Safety” [1]. According to tasks entrusted to Rostekhnadzor it exercises among others the following functions [2]:

· develops drafts of legal and regulatory documents,. approves and puts into effect federal standards and rules in the field of atomic energy;
· organizes safety reviews of nuclear installations, radiation sources and storage facilities with involvement of independent experts;
· organizes studies conducted by organizations under its jurisdiction to justify principles and criteria of nuclear and radiation safety, involves other research organizations, scientists and experts, including foreign ones, in conducting corresponding studies;
· organizes certification and verification of computer codes, development and maintaining of data banks by organizations under its jurisdiction for performing safety analysis of nuclear installations;
· conduct of activities on certification of equipment, products and technologies for nuclear installations, radiation sources and storage facilities.

These functions realization is designated to TSOs under Rostekhnadzor jurisdiction: Scientific and Engineering Center for Nuclear and Radiation Safety (SEC NRS) and Federal State Unitary Enterprise VO “Safety” (FSUE VO “Safety”). Organizational Chart is shown of Fig.1. 

Fig.1. General Organizational Scheme of Rostekhnadzor
2.
The start of cooperation 
In 1992 the first contact with European Commission (EC) was established by Gosatomnadzor of Russia after defining by NUSAG G-24 on behalf of G-7 the urgent measures on safety improvement in the Central and Eastern Europe and CIS:

· Development of regulation regime
· Improvement of operational safety
· Short-term technical modernization based on safety assessment 

EC Exploratory Mission was carried out in Moscow 18-23 October 1992, to provide more definite and sound basis of cooperation and assistance. The Exploratory Mission produced 42 exact recommendations [3], which formed background to EC funded projects in two directions:

(1) Methodological assistance to Regulatory Body (RB) of Russia coordinated by the international group Regulatory Assistance Management Group (RAMG). 

(2) Support of Rostekhnadzor activity rendered in collaboration of the Russian and Western-European TSOs coordinated by the Technical Safety Organization Group (TSOG).

Hence, the collaboration of the Russian and Western-European TSOs has been facilitated by EC support in the frame of the second direction of activities. 
The established cooperation was focused on the support in implementation of some of Rostekhnadzor functions (see section 1) with respect to the following aspects:
(2).1. development of federal norms and rules on nuclear and radiation safety;
(2).2. organization of  and conducting the safety review of nuclear facilities to support Rostekhnadzor decision making process
(2).3. organization and carrying out research to validate the criteria and principles of nuclear and radiation safety of specific rules and regulations and to estimate nuclear facility safety margins.

Thus, conventionally, the cooperation of EU and RF TSOs was organized in the area of methodological assistance and enhancing RF TSOs capabilities to support Rostekhnadzor decision making process , and in the area of more practical support dealing with concrete licensing related assessments of TACIS financed on site assistance projects in the Russian Federation (modernization).
3.
Overview of cooperation results 

3.1. Methodological assistance 

The transfer of Accident Analyses Codes (e.g. ATHLET, CATHARE, COCОSYS) and strength related Codes (e.g. WinLECK), as well as RF TSOs experts training in Western European countries have been provided. This activity is still undergoing more particularly on analysis of different accident scenarios such as ATWS, accidents at low power and shutdown states, accidents leading to reactor pressure vessel thermal shock. More attention is being paid to selection of representative scenarios to be analyzed. The reasonability of coupled 3D neurotics and thermal hydraulic codes application for some of accident scenarios is under consideration. 
Another group of projects has been devoted to transferring EU TSOs methodology and practices regarding a wide spectrum of safety related issues, in particular:

· safety analyses and assessment, which can be used while making a decision concerning service life extension of the “old” NPPs units;
· reactor vessel embrittllement analysis, including consideration of effects of annealing on reactor vessel strength recovery and expediency of annealing in case of service life exhausting as well consideration of measures to decrease neutron flux on reactor vessel;
· application of “leak before break” concept for NPP’s primary circuit pipelines;
· severe accident and accident management, with common development of technique for elaboration of the list of Beyond Design Basis Accidents (BDBAs), this technique serves as the basis for development of a list of representative scenarios of beyond design basis accidents, which are to be taken into account in the  development of measures and guidelines  on management of such accidents;
· fire risk evaluation with respect to analysis of effects of fire and its consequences on the reactor installation safe shut down;

· improvements of operational events classification in respect to their impact on safety, assessment of NPP unit operation safety state using the results of operational events classification and safety performance indicators analysis; etc.
Experience and knowledge acquired in the process of these projects implementation promote improvement of scientific and technical capabilities of RF TSO experts.

3.2. Support in licensing related assessments of NPPs modernization
These projects promote the implementation in Russia a licensing process based on a technical dialogue between operator and regulator through carrying out license follow-up of industrial projects aimed at NPP safety improvement. Such type of Projects was named "2+2 approach" projects. The co-called "2+2 approach" can be demonstrated by a scheme presented in Fig.2:

Fig.2. Scheme of "2+2 approach" projects
The transfer of Western practice in assessment of NPPs modernization during projects implementation contributes to enhancing RF TSOs capabilities to assess different modernizations (see Table 1). On another hand, the implementation of these projects in a number of cases has demonstrated similarity of RF-EU regulations and approaches to assessment. Thus, in a certain sense, the dialogue between EU and RF TSOs experts was a kind of Russian and Western requirements and approaches harmonization. 
Table 1.

	Modernization
	Reactor
	NPP

	Replacement of feed-water control valves
	VVER-1000
	Kalinin, Balakovo

	Replacement  of pilot valves for pressurizer safety valves
	VVER-1000
	Kalinin, Balakovo

	Replacement of safety valves on SG
	VVER-440, 1000
	Kola, Balakovo

	Installation of thermal H2 re-combiner in containment
	VVER-1000
	Kalinin

	Upgrading of plant computerized information system (CIS)
	VVER-1000
	Кalinin

	Replacement of safety related batteries
	VVER-1000
	Balakovo

	Installation of filtration equipment for inlet pumps in emergency core cooling system
	VVER-1000
	Balakovo

	Steam generator level control system
	VVER-1000
	Balakovo

	LNPP Radwaste Solidification Facility
	RBMK-1000
	LNPP, Kola

	Instrumentation and Control improvement
	VVER-1000
	Kalinin


3.3. Results – TSO situation 
Having summarized the examples of activities mentioned above it is easy to see, that they may be considered as noteworthy and practical result of the TSOs cooperation, which at the latest stages of program realization developed into the fruitful collaboration of the Russian and Western-European experts. 
To assess the achievements of the whole program in particular against recommendations of Exploratory Mission, measurable/verifiable indicators have been developed. Some of them, directly connected with TSOs activities, are presented in Table 2. 
	Table 2

№
	Name of indicator
	Progress

	Group 2.   Establishment and sequential updating of licensing process and activities

	2.3
	Technical capability and resources are sufficient to carry out reviews and assessments independently of the Utility, designers, architect engineers 
	very much improved (VMI)

	2.4
	Safety assessments of licensees facilities are carried out
	VMI

	2.5
	Regulatory body’s TSO have the necessary access to the information which is necessary for safety related investigation (data base for each NPP)
	VMI

	2.6
	The TSOs’ research means (analytical and experimental) are maintained up-to-date
	VMI

	2.7
	Existence of the interaction between the applicant/licensee and regulatory body to discuss the review findings and address the solution of safety issues.
	VMI


The TSO situation was very much improved. Therefore “strength margins” of their capabilities to fulfill designated functions are sufficient.
4.
Further needs - to withstand challenges
However, data on measurable/verifiable indicators analyses revealed some still existing gaps, for example:
Group 2.  
indicator№ 2.1.

The requirements for Safety evaluation Report (Standard Review Plan) are still not exist in Russia. 

indicators № 2.3. -2.6. 

TSOs still need increasing of it’s capabilities for providing scientific and expert support to Rostekhnadzor, e.g. the methodology on uncertainties assessment and analysis is not available.

Group 3.  indicators № 3.2, 3.3.

The regulatory document (RD) on back fitting of operation experience is not developed.

Group 5.  indicator № 5.2. 

The regulatory body aims at adaptation of risk informed regulation. 

Group 7.  indicator № 7.2. 

The regulatory document with requirements to the Accident Management Procedures at the NPP, especially with severe accidents management, is not developed.

These gaps may be recognized as needs for further activities and suggestions of themes for further cooperation as well a good basis for future overcoming of challenges. 

The theme of challenges was raised e.g. at International Conference on “Topical Issues in Nuclear Installation Safety: Continuous Improvement of Nuclear Safety in a Changing World” organized by IAEA in Beijing, China 18–22 October 2004. The Conference discussions and presentations demonstrated rather evidently, that challenges result from a Changing World and it is very clear, that 


It is possible to categorize Challenges (roughly) as follows:
	    International Challenges (I)
	Technical Challenges (T)

	National Challenges (N)
	Social Challenges (S)


As example of combined N+T+S Challenge in Russia may be considered provisions of ‘Fundamentals of the state policy in the field of nuclear and radiation safety Russian Federation until 2010 and beyond this period” formulated by President, which were published on December 4, 2003 (Pr-2196) [4], e.g. ”to increase in effectiveness of licensing activities and safety expert reviews” and “improvement of effectiveness of international cooperation in the field of nuclear and radiation safety”.
Examples of combined I+T Challenges are Multinational Design Approval Program for New NPPs [5] and IAEA initiative “Development of a Scheme for safety certification of evolutionary and innovative reactors” [6]. These are challenge to national regulations because for “approval” the NRC technical review portion of the U.S. Design Certification Process must be used and for “certification” - IAEA Safety Standards.  The necessity of national regulations harmonization with US CFR and IAEA NUSS is evident. This is also applied to global challenge – harmonization of requirements.
The lack of young specialists in the field of nuclear science and technique i.e. “ageing” of TSOs personnel     is a kind of N+S Challenge.  

The tremendous Program for Nuclear Energy Development is in place in RF, covering the next years up to 2015 [7]. TSO’s role should increase in these conditions. The provision of support to Rostekhnadzor will involve actively TSOs and be concentrated on the following important directions:
· to protect against loosing of competence and knowledge and ensure rejuvenation of staff;

· refreshment training of  staff, including more close cooperation with industrial side scientific and design organization and thus increasing ability to assess safety justifications in the main areas of the Programme :

· innovative reactors design,
· prolongation of “old” units operation,
· accounting and control of nuclear material and radwaste treatment,

· improvement of physical protection systems and means at nuclear power facilities, enhancement of their stability to sabotage and terrorist activities,
· decommissioning.

With this respect, the continuation of the established modality of RF and EU TSOs cooperation and exchange of knowledge, without any doubts, will serve a good basis to cope with present and future challenges faced by TSOs in enhancing nuclear safety.
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