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[Structural scheme of active monitoring system of stress-strain states  

1 – differential ferromagnetic sensor; 2 – signal converter based on Whitston bridges; 3 – DC amplifier;  

4 – target function processor with analog-to-digital converter; 5 – digital output signal recorder;  

6 – low-frequency stabilized power supply; 7 – operating power supply unit] 
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Abstract – All nuclear power facilities are unique facilities and are simultaneously identified 

according to STO 1.1.1.02.009.0873-2017 "Ensuring Safety in the Operation of Buildings and 

Structures of Nuclear Power Plants" as hazardous production facilities with an increased level of 
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responsibility. In this connection, according to the authors, as well as international and domestic 

experts, the sixth protective barrier should be promptly introduced into the NPP safety system in 

the form of a system of active monitoring of irreplaceable load-bearing and enclosing structures of 

the reactor and turbine compartment. The paper substantiates the fact that the current monitoring 

systems do not allow reliable and effective assessment of the level of VAT of structures, as well as 

do not allow to assess the level of "residual" stresses, the presence of which in practice may also 

lead to pre-emergency and emergency situations. To solve this problem the article develops an 

innovative system of VAT monitoring of both metal and reinforced concrete bearing structures, 

which is completely devoid of shortcomings of traditional monitoring systems, and which also has 

a number of undeniable advantages. The proposed monitoring system is developed on the basis of 

the Forster effect, which is based on the dependence of the relative magnetic permeability of 

ferromagnetic media on the level of operating stresses in the material. The authors obtained patent 

No. 2295118 for the developed monitoring system, which testifies to the level of efficiency of 

innovative solution of this problem. In general, the use of the proposed system as the sixth barrier 

of protection will in practice prevent any external, pre-accident or emergency situation at the NPP 

with simultaneous increase of safety and reliability of operation of the NPP after the extension of 

its operation life. 

 

Keywords: protective barriers, reliability, magnetometric sensors, monitoring of building 

structures, residual stresses. 

 

 
 

 


