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Actions to Enhance Stability of Operating Russian NPPs against Natural and Man-induced Effects
In March 2012, based on results of the NPP safety analyses, the operating organization Concern Rosenergoatom developed "Updated Measures to Mitigate Consequences of Beyond Design Basis Accident at NPPs", which were reviewed and approved by Rostechnadzor and endorsed by the State Corporation Rosatom.

Implementation of these measures will allow a better stability of the nuclear plants against natural and man-induced effects, including prevention of severe accidents, preclusion by engineered features of a possibility of generation of explosive hydrogen concentrations during steam-zirconium reaction, and avoidance of radioactive releases and discharges into the environment exceeding the established standards.

At present, following the instructions of the Government of the Russian Federation, Rostechnadzor monitors the implementation of these measures.
The measures to enhance the stability of the nuclear plants against natural and man-induced effects take three stages:

- short-term measures (2011-2012) have been fully implemented; 
- medium-term measures (2012-2014), and
- long-term measures (2012-2021) are being implemented in line with the approved schedule.

As to the implementation of short-term measures:

supplementary emergency equipment has been purchased and supplied to all the plants, except the supplies of 2.0 MW diesel generator sets to the Bilibino NPP, as follows:

2.0 MW and 0.2 MW mobile diesel generator sets numbering 30 and 36, respectively;

mobile pump sets numbering 35;

engine-driven pumps numbering in 80.

The supplies of four 2.0 MW diesel generator sets to the Bilibino NPP will be completed within the scheduled time conditioned by freight transportation in the Chukchi Autonomous District.
Availability of the mobile emergency equipment, including the storage locations, staff in charge of operation and periodic operability checks, is provided for at NPPs.

Besides, for all the NPPs of Russia:

emergency procedures have been reviewed, including the adequacy of NPP personnel's actions on managing accidents caused by external effects;

supplementary analysis of beyond design basis accident scenarios has been performed considering the lessons learnt after the Fukushima Daiichi accident; 
the number of regular emergency drills for the personnel's actions in case of beyond design basis accidents has been doubled;

standby (additional) sources of service water have been identified for each of the NPPs;

contracts for additional NPP area seismic survey have been made;
terms of reference for additional design features to enhance the stability of the operating Russian NPPs have been developed.

As to the implementation of the medium-terms measures:

a complex of RMBK reactors spent fuel dismantling and storage has been commissioned at the Leningrad NPP; removal of spent fuel to FSUE Mining Chemical Complex has been organized;

construction of spent fuel dismantling and storage complexes is ongoing at the Kursk and Smolensk NPPs;

sets of design and working documentation for implementation of the decisions aimed at preventing severe accidents at the NPPs have been developed. According to the design documentation, the NPPs have purchased components and materials, scheduled construction, installation and adjustment activities; 

consequences of accidents which took place at hydropower plants and hydroelectric complexes in the areas of the Balakovo and Novovoronezh NPPs have been analyzed considering failure overlapping;
safety level of Beloyarsk 3 in case of beyond design basis accidents caused by extreme external effects has been assessed;

additional analysis of severe accidents has been performed for the Bilibino NPP;

behavioral analysis of beyond design basis accidents and their radiation consequences has been performed, initial data for design of emergency gas removal system of the VVER NPP vacuum buildings have been developed.
A TETRA radio communication system has been commissioned at the Kalinin NPP. The other NPPs and Concern Rosenergoatom Crisis Centre are implementing projects for establishing a unified radio communication system based on TETRA standard.

As to the long-term measures:

the emergency procedures and manuals are being updated following the latest design solutions;

new design solutions for improved stability of the NPP spent fuel pools and spent fuel storage facilities under seismic impacts are being developed and introduced;

activities on arrangement of mobile control points and mobile communication units for the leaders of emergency operations and the leader of the nuclear plant emergency aid team, backup digital communication links between the NPPs and Concern Rosenergoatom protected control station are ongoing.
The measures to enhance the stability of the nuclear plants under construction against extreme external effects are taken at the design stage.

Relevant decisions to introduce high-priority measures to mitigate the consequences of beyond design basis accidents for Rostov 3 & 4, Novovoronezh NPP 2 and Leningrad NPP 2 under construction have been developed and approved.
The general designers have performed their safety analyses of the nuclear plants under construction in case of extreme external effects based on the stress tests methodology recommended by Rostechnadzor. The revision of the Beloyarsk 4 design documents has been completed. The decisions to revise the Novovoronezh NPP 2, Leningrad NPP 2 and Baltic NPP design documentation are being implemented. Decisions to revise the Rostov 3 & 4 design documentation are under development.
