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The XX century was marked by a set of specific features of scientific, technological and social development. 
On the one hand, this was the time of rapid and all-round development of nuclear-power engineering, and on the other 

hand, the time of opposition between two world systems.
These two phenomena were deeply intertwined and gave rise to brilliant scientific discoveries and engineering 

solutions.
In the last century various types of nuclear power facilities, both civil and military, were substantiated in theory and 

developed in practice.
Naturally, in the period of opposition between two systems, the main attention and capital of society were focused not 

only on qualitative, but also on quantitative indicators of production of nuclear power facilities.
The questions of consequences of such course of events were left aside. And only by the end of XX century society 

began to think seriously about the problem of necessity to resolve questions of establishing a closed nuclear cycle, 
of necessity to reduce radiological threat from the facilities accumulated over the decades.

This problem is especially acute for the North-West Region of Russia.
The evident directions of the solution of this problem are the following:
– ensuring the regime of radioactive materials non-proliferation;
– ensuring the environmental radiation safety;
– rehabilitation of radioactive materials storage sites.
Taking into account the fact that the practical realization of the above-mentioned directions is extremely time-, money-

and effort-consuming, we consider it possible to solve the problem of the radiological threat reduction on a step-
by-step basis.

The high priority measures should be the following:
Considerable reduction of the quantity and of the total area of radioactive materials storage sites.
Carrying out a reasonably sufficient scope of work on rehabilitation of former storage sites.
Construction of an integrated complex for radioactive waste management equipped by the most modern means of 

control, protection, conditioning and storage, which will ensure safe long-term storage (for up to 70 years) of all 
kinds of radioactive waste and its planned conditioning.

The carried investigations revealed that such a complex in the North-West Region should allow the storage of (Fig. 1):
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– 150 reactor units of nuclear submarines;
– 3 nuclear power installations of surface ships;
– 10 nuclear power installations of ice-breakers;
– 12 fragments of nuclear service vessels,
as well as the storage and conditioning of  radioactive waste with total volume 93 000 m3 and total activity 3x10 16 Bq (Fig. 2, 3).
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The main functional part of the complex will be the Regional radioactive waste conditioning and long-term storage 
center in the Saida Bay (hereafter – the Center) (Fig. 4) , which constitutes the third phase of construction of this 
complex and is planned to be constructed in the period of 2008-2015.

Fig. 4



The  particular importance of the construction of the Center lies not only in the necessity of radioactive waste 
storage and conditioning. The existence of the Center will allow to carry out works on decommissioning of nuclear 
service vessels. Without such a center, this question remains unresolved.
Functionally, the Center will consist of the following elements (Fig.5):
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1. Dismantling shop for large-sized objects of storage.
2. Technological block consisting of 5 caissons and a final radiation measuring facility.
3. Sectional closed-type storage facility for separate storage of radioactive materials of different types.
4. Engineering and technical block with power installations and filter-ventilation units.
5.Transport corridor equipped with rail-tracks and airlocks.
6. Manufacturing and laboratory block.
7. Block for handling containers.
8. Block of perspective development of the Center, which is intended for applying unused or new technologies of radioactive 

waste conditioning.
Besides, the Center is planned to have the following self-contained systems:
1. Environmental radiation monitoring system.
2. Radioactive materials record keeping and monitoring system.
3. Protection equipment complex.
4. Special and domestic sewage system.
5. Internal power supply system.
6. Internal communication system.
7. Internal fire protection system.
8. Transport and load-lifting means system.
9. Supply and exhaust ventilation system.
All internal systems implicate the external systems and the infrastructure of the whole complex.
Thus, in particular, the rail-track transport system for heavy cargoes constitutes an entity from the pier of the storage site for long-

term storage of reactor sections up to and including the transport corridor of the Center.
The same goes for external power supply, tracks for wheeled (no-rail) transport, local  alarm system, external communication 

systems, physical protection, automatic environmental radiation monitoring system, fire protection system  and sewage 
system with wastewater treatment monitoring stations.

The above-mentioned elements and life-support systems of the Center will allow in each specific case to take a rational (in terms 
of cost-effectiveness) decision on the order and sequence of carrying out the works on handling radioactive materials (Fig. 
6).
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Meanwhile it is necessary to proceed from the following conceptual issues:
1. The Center is able to accept all kinds of solid radioactive materials from their storage or formation areas in the North-West 

Region.
2. Radioactive materials transport package and transportation conditions should satisfy the legislation of the Russian 

Federation. One takes as a basis a 20-foot certificated container.
3. Transportation of radioactive materials to the Center is possible both by ship and by wheeled transport.
4. The maximum size of a storage object accepted by the Center should not exceed the following dimensions: L=37,0 m, 

В=13,0 m, Н=13,0 m, and the weight should not exceed 140,0 t.
5. It is not supposed to repack radioactive materials on their arrival to the Center, the storage is organized in the packages in 

which the materials are delivered. The maintenance service of the Center should accept the materials according to the 
proper instructions.

6. There can be no repacking of high-level radioactive materials; they are stored in their transportation containers. The spent 
fuel in an amount of not more than 300 g (U235)  doesn't have to be classified as a nuclear material.

7. In case when intermediate radioactive materials are delivered in two packages, the maintenance service of the Center can 
place the materials in the primary package into the special storage area and return the secondary package to the sender.

8. Preconditioning of solid radioactive materials directed to the Center is not necessary. The degree of their conditioning at 
points of shipment is generally defined according to the transportation requirements. 

9. The Center doesn’t accept toxic and biologically active (fuming) substances which may cause damage to the package. 
The Center accepts a spectrum of nuclides of light-water reactors (Cо-60, Fe-55, Cs-137, Sr-90 - dominant). 
Permissible activity of alpha-radiation by conditioning of solid radioactive materials in the Center equals to ≤1% of activity
10. Handling open radioactive materials is carried out only in caissons and in the dismantling shop for large-sized objects of 

storage
11. Combustible solid radioactive waste after conditioning in the Center is not regarded as inflammable.
12. For interior transportation of large-sized objects of storage one can use the rail-tracks of the transport system for heavy 

cargoes. The transfer of such a cargo from the transport corridor to the storage area for bulky cargoes is carried out by a 
shop crane. Ordinary transportation of containers in the transport corridor is carried out by means of trucks.

13. For the purpose of improvement of radiological safety, one can use mobile screens in the storage areas. Separate storage 
lines can be divided from the transport corridor by mobile radiation protection screens.

14. Each caisson is an independently organized section.
15. The Center is planned to be brought into use in a phased manner, on the assumption that each start-up complex will 

constitute a structure ready for use without restrictions for its purpose.
In conclusion I'd like to express deep appreciation to our German partners for the serious economic, scientific, technological 

and technical support in realization of the project of the construction of the Regional radioactive waste conditioning and 
long-term storage center.


