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large variance in extreme sections. This corresponds to the obtained data mentioned 

above. 

There was made an attempt to determine the cause - why the variance of flow 

neutrons is so different. In this regard, the studies were conducted according to the 

dispersion of the sensor from location in the core. Also, analysis of the behavior of 

the sensor’s signal over time was carried out, when we look at it the axial offset (Fig-

ure 8), we see that the system is clearly present vibrations, in this case, when the flow 

sections 1 and 2 is increased, the flows of sections 3 and 4 are reduced and vice versa, 

i.e. We clearly observe distortions field height. 

To summarize, for the Expected value the low values are in the extreme sec-

tions, but for dispersion the small value is in the center and two characteristic peaks 

are closer to the edge of the reactor. In conclusion we should admit that for the simu-

lation of random variables it is suitable to apply noise generator function that has 

been proven above.  

 

REFERENCES: 

 

 Dementiev B.A. Kinetics and regulation of nuclear reactors. Moscow: EA, 1.

1986. 272 p. 

 Fundamentals of the theory and methods for calculating nuclear power reac-2.

tors: Proc. Manual for universities / Bartholomew G.G., Bat G.A., Baibakov 

V.D., Alhutov M.S. -3rd ed., -Eksb: Publishing house YULAND, 2016.-512 

p. 

 Feinberg S.M., Shikhov S.B., Troyansky V.V. The theory of nuclear reac-3.

tors. Vol.1. - Moscow: Atomizdat, 2008. 

 Subbotin V.I., Nomofilov S.V., Yuriev Yu.S. Solving the problems of reac-4.

tor thermophysics on a computer. M.: Atomizdat, 2009. 

 

Научный руководитель: С.В. Лавриненко, старший преподаватель, каф. 

АТЭС ЭНИН ТПУ. 

 

TECHNOLOGICAL SYSTEMS FOR THE POWER-GENERATING 

EQUIPMENT ECO-FRIENDLY SHUTDOWN 

 

K.I. Konovalenkov 

National Research Tomsk Polytechnic University 

Institute of Power Engineering, Department of Nuclear and Thermal Power Plants, 

Group 5032 

 

National power economy modernization requires an effective system for the 

power-generating equipment eco-friendly shutdown. The problem of the power unit’s 

eco-friendly shutdown is very complicated. In this research there were selected two 

basis technologies and considered a possibility of their combined appliance.  
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Now let us proceed with the first technology. It is Nitrogen cryogenic system 

for hydrogen displacement from the cooling circuit of the turbine generator. Main 

subsystems of the nitrogen cryogenic system are the following:  

 liquefaction subsystem for the nitrogen generating and liquefaction  1.

 liquid nitrogen dividing subsystem for vapor recondensation  2.

 liquid nitrogen storage and gasification subsystem  3.

 liquid nitrogen continuous gasification subsystem with atmospheric evapo-4.

rators  

The principle structural scheme of such nitrogen cryogenic system with the Ni-

trogen-oxygen air-fractionating system: 

 average pressure compressor block with filter and aftercooler 1.

 air reversible heat exchanger 2.

 nitrogen turbo-expander 3.

 nitrogen heat exchanger 4.

 low pressure compressor block with aftercooler 5.

 gas receiver 6.

 block of the double rectification with acetylene filter–adsorber 7.

 retention basin for liquid 8.

 cold gasifier 9.

It can provide the regional consumers with air-fractionating liquid products. 

That will allow accumulating required arrangements for power unit shutdown. 

Second system is cryo gas system of the severing of the steam turbine equip-

ment of decommissioned power units. The most optimum universal technology al-

lowing severing of the structural materials on the open area is the flux-oxygen cutting 

and its modification - powder lancing. The maximum width of steels and alloys for 

fluxoxygen cutting is 400 mm and that for powder lancing is up to 1500 mm. 

Flexibility of these types of the structural materials of the fluxoxygen cutting is 

provided due to the introduction of the flux into the cutting oxygen in the form of the 

fine granulated mixture of the iron and aluminum powder, after burning out the tem-

perature in the cutting zone, increases up to 3500°C. The cutting of the highchromi-

um, nickel chrome, heat proof and stainless steel, gray iron, nonferrous metals and 

alloys is carried out at such temperature mode. 

The principle structural scheme of cryo gas system of the severing: 

 cold liquid oxygen gasifiers 1.

 cold gasifiers of the liquid nitrogen 2.

 tank with the liquid oxygen 3.

 tank with the liquid nitrogen 4.

 flask with combustible gas 5.

 pipes from carbon steel 6.

 flux feeder 7.

 reducing gear 8.

 oxygenflux cutter 9.

 cryo blasting unit by CO2 granules 10.

 nitrogen with granules 11.

 nozzlegun 12.
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 container with CO2 granules 13.

These systems cooperative usage for eco-friendly power-generating equipment 

shutdown will be more efficient, because nytrogen and oxygen, which are generated 

by the cryogenic system, can be used for the severing cryo gas system. 
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Nuclear Power Plants’s safety operation is one of the most important ways of 

the nuclear power engineering development. The RBMK-1000 is one of the most 

used reactors in Russia. Now, RBMK produces electricity for region such as Lenin-

grad Oblast, Kursk Oblast and Smolensk Oblast. In addition, in some CIS countries 

this reactor generates electricity. Therefore the graphite stacks deformation problem 

in the RBMK-1000 is the most relevant issue at the moment. 

The graphite stack is the main RBMK-1000element. It is a neutron moderator 

and reflector. It consists of 2488 vertical graphite columns (blocks), which have 

height that is equal 7 m and its cross-section is 250x250 mm. Also the graphite stack 

contains fuel channels. [1] 

Deformation in the graphite stacks is the cracks initiation and formation of fuel 

channels deflection. This deformation mechanism is related to progression and in-

creasing of radiation defects in the graphite during reactor’s operating. The defor-

mation causes are the following: 

 Irradiation growth of the graphite 

 Temperature non-uniformity 

 Crack initiation 

 Pressure of cracked blocks on other blocks 


