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STUDY OF SURFACE WAVES OF ELASTIC AND PLASTIC DEFORMATION IN
STEELS BY THE METHOD OF ELECTROPHYSICAL CHROMATOGRAPHY

Alwaheba A.l.1, Ras El Oued A.R.Z2, Surin V.1 3, Shcherbakov A.A!
1Jordan Aomic Energy Commission
Amman, Jordan
234National Research Nuclear UniversitiEPhIn
Moscow, Russia
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Abstract. The Scanning Contact Potentiometry (SCP) method allows you to use the phenomenon of stress wave
emission from interal sources (structural defects) to assess their size and shape, evolution and stages of
development, as well as the level of hazard they pose when predicting failure loads and residual service life of the
inspected object. The findings of mathematical $ations of elastic deformation waves on metal surfaces at the
point of bimetallic contact between the sample and the signal transducer are presented in the study.
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chromatography
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Abstract. The paper considers a fabrication of new low cost aadfler ee cer ami cs braysed 1| r a
protection applications. The ceramic materials were fabricated according to the formulaxpi8b Iraqi soil

+ 15 wt% boric acid (kBOs) + x glass waste , where x= 0, 10, 15, 20, 35, and 50 wt%. The impagiading

t he Il ragqi soil wi t h g lray slEeldingapsopedies mfnthe preparedsceramics was r a | é
experimentally examined.

Keywords: Iraqi soil, glass waste, ceramics, gamma radiation, protective properties.
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THE EXPERIENCE IN OPERAT ING BERYLLIUM BLOCKS IN THE IVV -2M
NUCLEAR RESEARCH REACTOR
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Tashlykov O.1%, Russkikh I.M.>
YUral Federal University
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Abstract. The paper considers the letegm (more than 55 years) experience of operating the beryllium blocks of

the IVV-2M research nuclear reactor core. The main characteristicantagies, and disadvantages of this material

are shown. Ways to increase the resource of the beryllium blocks of the research reactor are proposed.
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Annotation. The article considers the problem of insufficient development by existing &fb&btope reactors.
The active zones of BI800 reactor with irradiated assemblies conitey cobalt60 were modelled. Calculated the
specific and total activities for OS, as well as the distribution of downstream emissions

Keywords: BN-800, cobal60, optimization, power distribution, development, irradiation assemblies

10 MijetsHdwh dzd?2 HJ dg o tslsj yd Mise j dzdzts?2 Ols ts d3cC
J HSMIsOlstsydes?2 dzO0tcOBHIOC do (i ftsdetdsaf or = ¢ tsfB Oy tsW dzdzts
ftoesMO dz2O0 dzjets [1]. | HOdgdesdz dmfmdzj Hiseo Oded d 1 to,
sBO&OIIUO Is tsBdZEyYj-Bz2f W o C sSBOAzeBBOSC ststc© 1 1

l ttOBBl] tOMMBOIstcde Oj Ismw o-60 d3ts Yy tizis EEBOSOS. tzf) tadp
ssects MBLHORZO @sHjdz tj OCkstc®. [ Mdetse dzr j H Odzdz

16



l fJtesyj mMmj tOmyy stse d MO Sz o thets D dzd ftp'dzr 2  HytzW
sBdzzyoOlsjdz dzr | Mttt d  sddshmils: LOB) M Odzd vl
BsHjdzd iz dzs 3j Mlsts dzdh @+ yOMmlsd ydzOW L Od3j dzO0 v | ¢
ZOdetsdz! h j2 EkEHJjdz dets?2 d Tz d3600f taedits 2ts B @flzlayd] edabits( ) IsHddzd st
HIS 3500 1 WW. mMezlts¢ , 9 Otc! dqtotso Odzinw-5 Is.B1 ¥V Y jste jdalpd
MtejL "™ HAv Bjdn dBoHjdzj?2 OCIkdodas? Ltd (90 [w

{dMEd8Gyy tej yde j MejL' sSHjdj2 OCkdsds? L

[ dzv fspyfndedwy BBdz' " j2 EHjdz des?2 OCIdodesfisd dzO
B' &z HisBOo dzj dz yd dzd dzdrtgiou j M8 H 2 © HIRP ezzdets J dzts B i( ¥
OB Bkl ftetsyjmmj ttOBBIST ftesdmMrotsHddizs o Ots! d
| dzj dzds'tc OH dyQ@digd dzv 6 O. 1 ¢ jtoj ydetsy Mmjuddedy [o {&
j dzls dzi ftesotsHddzdm:! fosydtsmisder § d Isdted@@sd3j - C
h j dzdzts 2 .

dzlz y 4 dzr tcOMf toj Hjdzj degd™w (Bslsot dz' desets | dgj teg s
d edludzr @C Issd o dzts?2 L sdz . lteso jHjdz OdzOdzdL 9 &z
so" HjdzjdgdwWw BdzZdy O2h dr € dedds lseo 1 dztso .

LEzde 5O S 0OL Odzd, ylbts HdW tBjdnR BSHj dj:
dzj Cslsstesdy Edigidz "jdedd tBI Y B3O 5B dZE y&BPBSC s
dzdlsj dzv tOMmiskls dzaj Id ¢t EHjd d&" j, des d
©

= N Ggo -
S HF - FC
Q—

CONOOR g%

ZOdetd Ndj bkHjd d'j OCkdodsfisd MshksOs dc
58296, 5 [sd 68,23 [sd. LeO¥WdSd L Oo ds dsts fik
J B3j dzad tsBdZEYj 2™ o Oted Odzls ts9o 1gfH dB"O L dits[Hyjdalz i3
26 [4 ftjHMmlsOsdzj d &O tdmkzdS ©n 3, 4.

& &= 8 B8FK”

OCoOFNr =

t dmkz i j2BO [ &

17



1.80E+02

1.60E+02
= | 40E+02
1.20E+02
1.00E+02
8.00E+01

& 6.00E+01

TIbHAS aKTHBHOCTE KoGansra B OC, Ku'r

4.00E+01

" 2.00E+01 //

0.00E+00
0 500 1000 1500 2000 2500 3000 3500 4000

JUHTENbHOCTh OOTyYeHHs, CYT.

Ve

15 MM 20 MM 25 MM 30 MM 35 MM 40 MM

{ M dEg®@OH S d LOodmddsmisj 2 kHj6d deds oQdE jlsdejodddts fissdor LSfs) s
tOL dzd ydg' d3d H d O BZibliedddaf wsbdrddzde® 90 [w

1.40E+02

Kur

™ 1. 20E+02

1.00E+02

5 00E+01

6.00E+01

4.00E+01

. 2.00E+01 /’(

© 0.00E+00

0 1000 2000 3000 4000

JUTHTETLHOCTh OOTYUeHHS, CYT.

JIbHAs aKTUBHOCTH Kodansra B OC

Vie

—15 MM 20 MM 25 MM 30 MM 35 MM

{ dMEzdig WOt dSd L OodMmddBsMmis )2 IH j6dD deEss? oQd jlsdeljoddrts fridsadz ) Bd@rd
BOL d&zd ydz" 5d HJdOBLisladdf wssaddadicd 26 [

[sfsdedzlsr 2 o) L kdehlsqjls L@t jist dztsfils §  § o d
f OLOdi) seso . lted {btsd Slsd®@Od d & ot Bj daj &3 ¢
bHjd des?2 OCkdodesimlsd &MsOjlMmy dzj L d3j dedzs?2 (5 O
Cddzj 2z 2) . 1 ©OSIdujmMSd HEOO0s MWW jBEsHjoddg L {fijtts s

| BkHEM & §&Odduljlshy bhdsydj dd] &sHj dd [

wodzw j Isfpw  dzj tOo dztsd3j tedz” d3 dzO 3 h j dzdz" 2 tSBtGOL j Yy,
ftoJ Hf sz dlIsj dz dzts ftcdosHdIs & MOd3tsB dzts € ptelds[ovdgd.w s
Hteczadnm fOOd] Stetse (L d3d dzj dzdj MsMisOa O L Od3j H dzc
OCIkdo dztsfls60. C 5B Oz’ s O
gl Refs [JRUTOUULL 3
1. zOeddgvdz t. ¢6., sBtwtsBjlddsitse 1.1., swbktetse 1 .5. RMMdz
Co60 dl7L7ug tsls 1CdgArccbd g Hiztcr f zslsdzsmisd daj 2 Istetsdzdzts G 15

CHJ todzOW | 20234 ] Isi§& .0.-138.7

2. sOdzeeddz ¢. 1., 1dd&dde 1. ;. t1tOMyylsde 2 0OdzOdzd-800kj Mistse
1 OzydzOw Mmj Midw2 O1rR2c v@ [CrdadRS B OYH 3 HEEBOKES Y jsanEG@d@Y DAL 2
U@ fiIsMS o 0O: 1 OydtsdzOdz! dzr 2 dMMmdzj His9 Olsj di' 2BIR.LR. WHQ todz” 2

3. rLrkeetsjo0oO ¢. [., roHCddse 1. 1., wlsetse 1. S., 2z O
CsBO@O0IsQ BROMAE j dz' dzts?2 OCIsdo dzsfis&0 09 /td] O Hsfstisge” JlIs dIff Or da
dmmdzj Hso Odzed 2 -Z20 Dldzj H ey Bz dzd & elf AAO)YS tdscf{QuoEtEpS SO Eustdisy j t6 § dzy
1 59 GEBteSH, 16 Ofidokizd20P boetBO®OH: 1 dYJjeBtesHMEd?2 ctsmh
Fdzde jtemdlilsj s dd3i 2021.id.. -48BcRj S J o O,

18



urs 621.311.22

o1 ¢f RY &l [wf[J [Uus F{YIRdHHIiltlJlriJ
sutafoLtr1oufl ¢Cw
( Gstetse ¢ . ¢ . skorddz &. ¢

JB&GBHB@MQd%J¢@ﬁM@h@@@wﬂdﬁ&@&k@udB&O&J@BG
dimimdzj Htse Olsj dz' MC Selds] W joefdaseRs EZdzd o j tefyd
G. ] sdzé sH Bz ¢ t smmdw
VITIkafAE@mephiru

O dedetsIs Oy@avtew L dzj dzdj MBOL syder 7 BOIsjtedOdztse Htoj HiNlsOo dzv j Is
dZOH j Y deslsd tBickzHB Odedw. v OB j tOLtekh dlsjdz dgr §j yOfMmlsdyr
l LOLBOHREOR ItejddV ( Misd ¥ jddw) BOhMdd 1 EZOEGBHOKBY Moy
skzteBlzdzj dzsdz’ 7 Hoadyjded?2 NduSsMmlsd d wlizlsMisads 1 WWjiSlkde
dzj S5 tsMisOs Ismw  ots oL o jbhjdedztsdy fijsifijdstds v tiztf § y jshgfastdaptcjsdi v L
f s OH Oded W, sBKOL 5o OdzdY d dzOStsfdzj dgdv L OcGtewL dzj dzed?2 o

1 OHj Yy desfls! OBl fOtslskzteBddzdzr » EMlsOdzso 5C 2O teWw gz L C
sdzt yj o' j ffifidtwe@w IskzteB d d&zO, Iskztes d distdistg B sDdNtezisG O s, ) dzts ) dzO B
dzOH j X deEsuipldids@ipdzs f tetso SH 59

ANALYSIS OF METHODS FOR CLEANING OIL PIP ELINES OF NPP TURBINE UNITS

Egorov A.A., Kuzin S.A.
Volgodonsk Engineering Technical Institute the branch of National Research Nuclear
University ¢MEPhHhI ¢,
Volgodorsk, Russia
VITIkafAE@mephi.ru

Abstract. Contamination of lubricants poses a significant threat to the operation and reliability of the equipment.
The most destructive particles in turbine oil are comparable in size to the gaps in the friction (slideg)) zo

of machines. Due to their small size, as well as the presence of turbulent fluid movements and the absence
of effective filtration systems, these particles easily remain suspended. Pollution control is the process
of preventing the ingress, formatioand accumulation of contaminants in lubricants and lubrication systems. The
reliability of steam turbine installations directly depends on the cleanliness of their oil production facilities.

Keywords: steam turbine, turbine oil, turbine unit oilply, reliability, oil pipeline cleaning
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Abstract. The paper considers the dynamics of individual and collective doses received at@@ Bbwer unit of

the Beloyarsk NPP in connection with work on extending its operation. Information on the dose loads of personnel
and speialists involved in the first and subsequent stages of extending the operation of-6@0 BNanalyzed. A
comparison of collective doses by year of power unit operation is provided. The issue of dose costs is examined
using the BN60O reactor unit as aexample. Key areas for modernizing radiation monitoring and radiation
monitoring systems, as well as improving radiation safety at the Beloyarsk NPP, are described. For example, the
creation of threalimensional models of rooms with elevated radiationkgamunds and the development of
methods for optimizing personnel movement in conditions of uneven radiation fields. The main areas of activity for
B MstdzZObtcd 9 OL bsicco O te Otstizdzj € lsdsad@@nd o d H HAACHAO M dzfi) Wz § ©

1 C MY dzlef@dstCs d dizd tc Oy d © y JLQIRdEERProving radiation protection at the Beloyarsk NPP, as
provided for in the c¢cRadi at i i2029,Rrerdsented.i on Pr ogram at
Keywords: fast sodium reactor, dose costs, collective dose, individua, deesvice life extension, radiation
protection optimization
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STUDY OF THE EFFICIE NCY OF USE OF THERMAL POTENTIAL
OF CONDENSATE OF HEATING STEAM OF STEAM SUPERHEATERS
IN THE REGENERATIVE SCHEME OF NUCLEAR POWER PLANT

Kovalev M.V., Kuzin S.A.
Volgodonsk Engineering Technical Institute the branch of National Research NUatearv er si ty ¢ MEPh I
Volgodonsk, Russia
VITIkafAE@mephi.ru

Abstract. Various technical solutions for the design of nuclear pgul@nt turbine systems are the result of a
constant search for ways to improve the efficiency of power generation. A significant component of a NPP's TP
design, significantly impacting the efficiency and reliability of the power unit, is the steam smparad reheat

system. Experience in the design and operation of NPP turbine installations shows that ithetdmngil
condensate flow of the heating steam of the second stage of superheaters of the separation and intermediate
superheating systems can tigposed of in three ways: by gravity into the last pgbssure heater along the
feedwater, through a special condensate cooler or by pumping into the feedwater tract. These methods differ in
thermal efficiency, cost, and performance characteristios.afticle examines the processes of heating feed water

in various ways of using the thermal potential of the HSC superheaters of NPP turbine installations.

Keywords: steam turbine unit, heating steam condensate, superheatepréggiure heater, efficienc
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PROCESS OF MONITORING REPAIRS AT THE NPP

Kopylov D.M.
Association of the Region&lenter in Moscow of the World Association of Organizations Operating Nuclear Power
Plants, WANO NPRC.
Moscow, Russia
kopylov@wanomc.ru
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Abstract. The presentation discusses the issue of ensuring nuclearisabety of the functional areas of a nuclear
power plant- the maintenance and repair (M&R) of nuclear power plant equipment. One of the most important
aspects in this functional area is the process of monitoring the repair work at a nuclear power lpiéimtnioglear

power plant specialists and representatives/experts from industry and external organizations (including international
organizations).

Keywords: Maintenance and repair, knowledge, skills, behavior patterns, staff practices, and restor#timn of
operational state of nuclear power plant components.
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CALCULATION OF SHIELDING THICKNESS FOR A CONTAINER
FOR STORING REMOVABLE RCP COMPONENTS OF PWR

Averkina V.V., Kuzin S.A.
Volgodonsk Engineering Technical Institute the branch of National ResearchiINe ar Uni ver si ty ¢ N
Volgodonsk, Russia
KuzinSergey55@mail.ru

Abstract. The article addresses the problem of radioactive contamination of the primary circuit equipment of PWR
reactors by corrosion producis describes the mechanism of activation and transport of corrosion products, as well
as provides characteristics of the main radionuclides formed during operation. A solution is proposed to reduce the
radiation hazard associated with radioactive wast¢he form of a specialized container for washing and storing
removable RCP components. The method for calculating the shielding thickness of the container using competing
lines is described.

Keywords:PWR, RCP, corrosion, corrosion deposits, primary dirgadioactive contamination, competing lines
method.
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VERIFICATION OF THE ISTAR PROGRAM SYSTEM FOR MODELLING CHANGE S
IN ISOTOPIC COMPOSIT ION OF NUCLEAR FUEL DURING BURNUP

Kravtsov V.D.
Nati onal research center AiKurchatov inst
Moscow, Russia
Krawsov046 @yandex.ru

Abstract In this paper, the ISTAR software system (SS) (Integrated System fosriuigation Analysis of Reactors

and Fuel Cycles) is verified for a natationary problem of changes in the isotopic composition of nuclear fuel
during burnup over the course of a reactor campaign. The task was accomplished with the creatiorsoéla full
neutron physical model of VVER200 reactor core with the first fueling. Reactivity effects were investigated,

a comparison of the masses of the most significant isotopes during burnup was carried out and the average
deviations of these characteristice aresented.

Keywords: ISTAR, verification, nuclear fuel burnup, reactor campaign
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ANALYSIS THE EFFICIE NCY OF THE STRETCH-OUT MODE
AT THE WW ER-1000 POWER UNIT
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Volgodonsk, Russia
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Abstract. This paper investigates the potential for improving the economic efficiency of a \I\0HR reactor

power unit during the fuel cycle extension period. An operating mode involving the combined use of the Power
Reactivty Coefficient (PRC) and the Sliding Pressure (SP) mode is considered. A comparative assessment of the
proposed mode and the conventional Constant Pressure (CP) mode was performed using the United Cycle software
package. It is established that the SP naltbevs for an increase in the cycle length or an increase in thermal power
during the nominal period, as well as an additional economic benefit of up to 2 million rubles per cycle due to the
improvement in turbine efficiency and the reduction in auxilswer consumption.

Keywords: reactor, VVERLO0O, campaign, power effect, temperature effect, steam generator, sliding pressure.
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DEVELOPMENT OF A MOD ULE FOR ANALYZING OP ERATIONAL DATA
AND CALCULATING NPP VALVE RELIABILITY IN DICATORS

Novoselov G.D, Lapkis A.A.
Vol godonsk Engineering Technical I nstitute the branc
Volgodonsk, Rostov region, Russian Federation
grishanovoselov@mail.ru

Abstract. This paper addresses the problem of analyzing daanstr to obtain equipment reliability indicators.
A software module for calculating failure rates was developed. Failures of equipment that can be usebdsedisk
maintenance and repair were calculated.

Keywords: valve, NPP, maintenance, repdaijure rate, riskbased maintenanceSA.
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Abstract. The pger delves into the intricacies of designing models for the-teng preservation of spent nuclear

fuel assemblies (SNFAs) in the context o fscale veactoé st o
facility.

Keywords: wet storage pool, an analydl evaporation model, and a point model of a wet storage pool are all
related concepts.
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AN OVERVIEW OF THE OPTIONS FOR USING RARE EARTH ELEMENTS
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®National Research Center "Kurchatov Institute”, Moscow, Russia
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Abstract. The paper discusses the actual problem of managing excess reactivity in the core otyg®ER
nuclear reactors during the initial stage of operation. The Serpent software package models the fuel assemblies
of a VVER1000 ractor, which contain fuel rods with various bump absorbers based on rare earth oxides
(erbium, gadolinium, europium, and hafnium). The influence of different absorber configurations, including axial
profiling, on the infinite coefficient of multiplicadin, the average reactivity loss rate, the multiplication coefficient,

and energy release distribution is examined.

Keywords: burnable absorbers, fuel assembly, VVEBOO, neutron physics calculation, Serpent, multiplication
factor, reactivity control, prdfng.
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| NFLUENCE OF FUEL RODSO0 RADI AL PROFI LI NG ON
CHARACTERISTIC S ON THE EXAMPLE OF THE VVER -1200UNIT CELL

Popov M.A., Vnukov R.A.
Obninsk I nstitute of Atomic Energy, a branch of
Obninsk, Russia
maksim.popovi@yandex.ru

Abstract. The paper considers the problem of optimi ng t he f uel cell sbé design frr
prolongation of the fuel campaign by bringing nuclear fuel luprcloser to the tablet average and increasing the
reserve working capacity of materials in a nuclear reactor. Using the exafmisle unit cell of the VVER 200

reactor, the distribution of energy emissions along the fuel element radius in the initial and profiled models was
obtained by modeling in the Serpent PC, after which the effect of profiling on the thermal and hydraulic
characteristics of the model was evaluated.

Keywords: radial profiling, burnout depth, optimization, fuel element, thermohydraulic characteristics.
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APPLICATION OF THE R B-166-20 APPROACH TO THE CALCULATION
OF BEYOND DESIGN BASIS ACCIDENT LARGE BR EAK LOCA
WITH STATION BLAKOUT AT VVER -1000

Ryzhov N.I., KiselevA.E.
Nuclear Safety Institute, Moscow, Russian Federation
rni@ibrae.ac.ru

Abstract. The RB166-20 safety guide introduced a methodology for obtaining a realistic estimate, taking into
account errors and uncerta@, in the deterministic safety analysis of beydedignbasis accidents. It allows for
meeting the requirements of federal rules and regulationQ4A5 and follows the global trend of performing
uncertainty analysis when modeling beyatebigrbasisaccidents, along with using a realistic approach to obtain
the best estimate of safdtyportant parameters. This paper demonstrates the estimation of the modeling error of the
mass of hydrogen produced during zirconium oxidation, using the QUEDBCMalication problem for the

SOCRAT <code. It was found that with the given technol
can occur in the form of the test assembly oxidizing in intact geometry or with the presence of melt in-tbe inter
space. Additional sensitivity analysis showed that th

electrical power at the QUENGBE facility. The application of the RB66-20 approach is demonstrated using the
example of a deterministanalysis of a beyondesign accident, a large break loss of coolant with the simultaneous
station blackout with a VVERO0O0O reactor. This example demonstrates how to obtain the best estimate and
corresponding uncertainty for the mass of hydrogen releas@tydhe invessel stage of an accident.

Keywords: error, uncertainty, safety assessment, beyond design basis accidents, VVER.

) 2020 ¢g@. t sMisj ndzOHL St 99y dz © HJ28620dJ t
Csbtstesj, o YOMmlsdesfisd, tsifdefndzd ©j &Odzg tsdrH jsdztsg d 1 O §
f OtcOd3j stc O, o Oy dzsets HdzW BJL S OfMdzts fr]lsq’ Ols s d3dz" n
Odz0OdzdL O LOftetsj Clsder » Oo Oted 2. 1l sdzzyj dedj dzOd B sz

sYyj &S d) L dzOuj dedw qomo%;smom@umﬁmy @& OG- I ts Om

15 5 dgj sBrtsHd®BsMIsd  ted d&3j dzj dzd v tGJ@ddeI]lSdl{JfI]QiSG’iS
[Mdeso dzOW dHjWwW, L Odztsy j dedlzOW o [ a1, OCdzg yoOjlsmw o
1 [ d o@sHjd s CtfMmoe j dads = q’ﬂ%g&;d&dkdz,o[dizfagm,‘jdsztej
cdzj sftej HJ dzj dzdzetsfilst é tejL zdz' IsOIsO tGG)fmulsO ts ) dat
Bd Istesdzts G d[Y, Is{ elsytdz0f tlsdzsmwismw € L CmYf § tod dzd dzl
BtcOLtsd3 tojLizdz IsOlIsT tcOMmMyj Istse 9 Ofgzgd dzdpL j € Gryj L
JLEd sOIstse Ctsmo § dzdz" ~ gL d3d ted dzd 2 , d, Co¢ hdz
Isj ted3 desdzse dw, lsdesmwh dj mw ¢ 4anq’Jth{d3;dzlsOdszz

{Mdeso 52 tsyjdzSd dBsHj dz' dets? Y sGtej h desfilsd [2lf esG to
BOLJ, UtGJ«ﬂdBlRidlfﬂl@dZud’%fdﬁs,*Cfr]UJtGdCBszlsisa- 1 ted a3
dgdgwIsts?2 HdzW ff oSG tcOdZA" H dzw I wa[st du, Hj i3ts dz
MY j toed d3j dzls @0 6 .Q U E[NGCdAdz" 2 ianq’Jthfdstzls BIN dz tc O
stcHddzedtelzj d3sets [ o] duvC dIgnEeE@QpRbdscts HisO] & O
otej d3j dgdzg" = BjIssHIdSE OdzOdzdL O dgj sftcj Hj dzj dedetsls j
Oted?2 dz2O oOotSHBESA ZOYHOjdB 7 tj OCIsstcOR . CCMmY Jj tod
jtcjetojlss?2 Metsteld JqhdlsOltstets®o drjodedfly dic j LOQ tls@sHed2ts Gt
9 kmdzsceodwes ftoddij dej dedvw (BitdseoEistcdstfIcOa @irde
e Lizdz! SOISOd3 OdOdzdL © dzj s tcj HJ dzj dedetslsj 2, o ¢
tcOfRJ IsteT EmlsOdeso € d d Emdzsedw f tcds® j o jsdzdiis y dz'C
cdOdzls© ftsojHjdzdw MmMBsteCd M tcOo dzs?2 slsdtsmd s
sOCIsdets?2 S itdjlstedd dzO ftoslswy jddd ofpjets 1 ¢ MmY,
otsLdBtsy jdz o AsH wWOMYf dZOs O yYydteltsddw dzO difjtde j ton
Hjdzj dzgdv o BHEBStESHO. 1 sfdzj Hdzd 2 9 OtcdOdzls dHJ dals
mMeslseo jIsmMisaedd M d3issHdC 2 9 0dzdHOyYydd ftdzizyg
OdzdHdtelzj d3" - f OtcOd3j Istets o : BZOMMr" 9 BHBKEBH O, o

BOSC d i zs tes Nis d GjdzjcOydd 9 SHBtEGSH O. [ O dzdz’
J S tcj HJ dzj dzdetsfyls BsH | zdtctso Odzd W 1 €My j tod o3 dzls O,

Y]
GOOFS-CFFNEO
3

-

g0 -ocoooa-aaoI3noag QFF QN

52


mailto:rni@ibrae.ac.ru

[ B sdzdzd Is j dz/ dets o' ff sdzdzj dz O dzOdzd L ykemlse dlsj dz' datsfr
Cotetej v ydd wfdteds dz0 Hdaf €@ sci] L & Qi OaHs O d
sB dzOtekz ) j dzedz" R B3ts dzts Is ts dzdz’ n Ctotej dzv yd 2 Bi Y HE

d o0k’ dqekzjds" &3 oRtH &3 §OLOdB|seO®R]. I} OO
cfctctctotEts LYWW jCkoe, GitjHjddhv f JhEEd Lt
fedd et HoY OdOdd4:0 dzOHY 3y desfisd fdmisj &

Y - 0 d Q0o @
CHQ O TWEdS ydy § sldsiftdt og Bih ttzsR SO LDiEptsdsd0 v

WEdS ydw f dzsls desfitselts o g Ttsw dzezsth) SO OB SO, L dzOyj dz
©OMUjlsOd M cistscsor & {WWjiChksdke. J tjLbkd kO,
fsojHjddY 1SMifjddjdsod ds?2 meseCd Mew.L Odts

ldzj Clsteduj MS B2 ssh desmlsd .
tedd3j dzj dzd i  tSYjdeSd BsHj d des? fsctejh deslsd,

d Hjdsdhsttoydw f§odzyjddy tjoddhlsdyds? tyj dsd
5 ©OBSON ftsjClkO0 [diouS Brdd (sSOLOd &O
cBs@Yh Isjy ) GBjMlstsyde Oddj e H 000 [A.j OD 620 irdpts 2

o' fsdzdzj dz 5 JtotsctcORB] HAW CJlf wl st odév d BCEtOd
YydtejL Isjy! 9 Gjtod3djIsdydes] BGEtOYHjded] dzO o dzlzlstc
OdzOdzd L © 0O fifffnjdglisdsdiyjjddis dzsc dw  f totsls j S Odzdw Oe Oted d dzO
fmMtcJ H dzd d&3d Ld&Oyd dzdw olzd  OtcOdz) stets9 tcOMmyy Is dets 2 dB3ts |
Miltsydtses twOLBdjdedWw hBsHjdzd (Mjlstsydets?2 MmMatsHdd3ts
ud mdzj dzdzOv  digfieldf'tc j Hd dzd fddfias dz! L s Oded § &3 C 5L W W JydJ d
ftcj HAzsY j dedzts Bl ([ thiise jsdgE o dzd d3O dzd | fted OdzOdzdL J d
{4t yds 9 Otc! dqtckzj 3" = OO stetso . ltcd L OHOdzdd
ttOMmY e HJ dzj dad W ftoj d diszh @dgdsfaj dzdzsdzd Is j @ lisidAs dz'ts p

stcOdzmMW stcdzsdteso Odedj] o Ote! qolzj d3r = f OtcOd3j Istetso o ff ¢t
s Otcdzts o tojLEzdz sOIsj Yyjoets wfftcjH]dzj dzets Mmtej Hdz] §
dzj s tcj HJ dzj dzdzsils! . 1 O tsmdese | { tSezizW J dzids & dzdzidz©ts j 0z
BZOMMr 9 SHBSIGBH O, 9 -16pB BIlso jUstdjdstote[ d?2 fMzygbr e ©Oj Is d
BsH ] zdtetseo OdzdY wOMMdiIsIste ] dedese s My dzOtedvw d toj L Zdz

gl R[S JRu[LLOUULL 3

1. 1itftejHjdjddetsis! dL ) tejddw. Oy pPdgee  &j ts i tdzj CHigjodig Hoplistofrids d
1 Jau 3 4201G/ISO/EC Guide 98 : 200 8 .:u [s Bfiph © @ Is 204 s tc d3

2. Ryzhov N.I. Evaluation of Uncertainties Associated with Best Estimates of Parameters in the Deterministic
Analysis of a Severe Accident / RyzhoviNDolganov K.S., Zvonarev Yu.A., Kiselev A.E., Kozlova N.A.,
Melnikov I.A., Tomashchik D.Yu., Philippov M.F., Chalyy R.V., Shevchenko S.A., Yudina T.A., Yashnikov
D.A. /I Nuclear Engineering and Design2023.7 V. 415.1 p. 112741

3. IAEA Advancing thestate of practice in uncertainty and sensitivity methodologies for severe accident analysis
in water cooled reactors in the QUEN@I8 experiment: final report of a coordinated research project. Vienna,
Austria: International Atomic Energy Agendy2024.1 131 p.

4. Sinan Xiao Reliability sensitivity analysis based on a-ttage Markov chain Monte Carlo simulation / Sinan
Xiao and Wolfgang Nowak // Aerospace Science and Techndldg22.i V. 1307 p. 107938.

5. Oberkampf W.L. Verification and Validation in ®atific Computing / Oberkampf W.L., Roy C.J.
Cambridge University Press. 2010.1 791 p.

53



urs 621.039.74

Red[ (rJ1 1R 1T 1 ffr1f8#UR #1Rr[1RC luw
CAanrsuvd trodsvrlIy Juouvr 1 a2 3vut [ tr1d1
trosvftr o#f dltmstRURY[HSRIR 1601 ¢f

Jrasdddrudal vedfdufurvrfc o 1[fL2?)
g ovlrtrdoef?213f 1¢6frrfrorfrd
44 dzlsj B B@4MBS Isal .t,. ¢l dzz €
[ Bded dzmMC d2 ddzmisdls Olstsdidzts? 1 dzgj e jIsdSd, WddzdO

WHJtGdZJSG’lS Fdzdo jtemMdIsjIsO ¢f RARE

¢G. [BdddemC, { sMimdw

nikcccpl48@yandex.ru
GdkztslsOyYdv OB 8ls] ©OMMKBOLttds Oj sy oL iy dsfls:  fded 3 j dzd
jofSteEgMmisd HA" fesjSBO[ CHOHIIMET shsOs2 MAoj Bs2 ydes kzdw
L a3 dzgj dedw thdese dets? CdeflstelkzS ydd. 1 toj Hd&zOG O) Isfr238 o MY ts¢
9 jtcHBISjdz dg@ 3 L OBJ HdzdIsj dzv &3 dzO© fylsj dzuQ Hzd v j Azt ds tolss jdafiz
Clte® d ko j dzd yd ded w2 3f84. y jldedvO u jAFloe@ls s ozjtddidigds j dz' dz" = L O
H d dzj dad{v B2 rOH
wio'j Mmise®Or, fkhsslsdr 2 jiCl ] @b G dzslgsiteH s5f5,
d

¢
tc
dq
|
|
f
S LWwW

L Hdzd Isj dz! ,, BBEOWOZS , L AdsHzzIs™ 2 ks ddeodsr 2 ydédz, ©jOCkstr

a3
Is
J
d
3

STUDYING THE POSSIBILITY OF REDUCING THE VOID EFFECT
OF REACTIVITY IN AF AST RESONANCE REACTOR WITH SUPERCRITICAL
LIGHT -WATER COOLANT USING SOLID-MODERATED BLANKS

Sentebov N.O.Kolesov V.V., Vhukov R.A.
Obninsk I nstitute of Atomic Energy, a branch of th
Obninsk, Russia
nikcccpl48@yandex.ru

Abstract. This paper examines the possibility of reducing the positive void effect of reactivity (PER)

for a WER-SKD reactor with a twgpass coolant circulation system without changing the basic design. The use

of uranium238 isotope blanks with solid moderators on the fuel assembly (FA) canister walls is proposed to soften
the neutron spectrum and increase thanium238 capture crossection. ZrH1.85 and BeO compounds are
considered as solid moderators.

Keywords: WWER-S K D, void reactivity effect, MOX fuel , solid
Generation IV reactors.
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THE CONCEPT OF HETER OGENEOUS AMERICIUM T RANSMUTATION
IN A VVER -1200 THERMAL REACTOR

Skulkin V.O., Vnukov R.A., Kolesov V.V.
Obninsk Institute of Atomic Energy, a branch of the National Nuclear Resdarcarsity MEPhI
Obninsk, Russia
slava_skulkin@mail.ru

Abstract. This work investigates the approach of heterogeneous americium transmutation in &l 28&ERermal

reactor, where the introduction of americilo@aring rods (transmutation targets) inwsvthe removal of guide

thimbles and a number of fuel rods with uranium fuel. A comparative analysis of neutronics characteristics

is performed, including the neutron multiplication factor, americium burnup (mass and fraction), power distribution,

and chages in nuclide composition resulting from the placement of transmutation targets in fuel assemblies.
These targets contain americium oxide with an effective density 0.5 g/ cmj . The si mul ati c
using the higkprecision stochastic de Serpent 2 with the JEFF 3.1.1 nuclear data library. The results demonstrate
savings in natural uranium consumption with a negligible impact on the core's multiplication properties.
The consumption of natural uranium was reduced by 7.8%. Within th@sedpapproach, the transmutation rate

is approximately 40 kg/(yearLGW(th)), with a transmut
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efficiency (conversion of americium to fission products) of 28%. Furthermore, the power peaking fastor wa
reduced from 1.36 to 1.26.

Keywords: minor actinides, heterogeneous minor actinide transmutation, americium, thermal reactors, reactor core,
mavel, burnable absorber replacement, neutronics calculation, Serpent 2.
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MODERN PROBLEMS OF PARTIAL DISCHARGE DETECTION
IN ELECTRICAL EQUIPMENT AND METHODS OF THEIR ANALYSIS

Sles D.M., Dembitsky A.E, Baran S.A.
Volgodonsk Institute of Engineering and Technologsanch of the National Research Nuclear University
"MEPhI", Volgodonsk, Russia
dmsles@gmail.com

Abstract. The article addresses current issues of partial discharge (PD) detectidtOiRvbcable lines at nuclear

power facilities. The main diagnostic approaches are presented, along with a comparative assessment of their
accuracy and reliability, and prospects for the implementation of digital twins antkaselihng algorithms.

A number ofdifficulties are noted; specifically, in cable lines up to 40 m long, specific challenges arise related to
signal reflection and high pulse density, which complicates their accurate localization and source identification [2].
Promising directions are hitighted, including digital signal processing, the application of Al, and online
monitoring systems.

Keywords: partial discharges, diagnostics, cable lines, transformers, UHF, online monitoring, digital processing.

1 0 HOdzdz' 2 Bsdzj dzls fstcWHCO 80% deso' 7 d dBSHJ
mMhdlstsegts ftsdzd! Isddzj dzO. tsls@dor tsdr! MR d - tfste 5 EJndslsdz jd©
1 M z OlsOYydd .

Yy Ofisd ydzr | tcOL tGW HT (yt) W dzw 8 Isfpw sHdzdd3 dL
dLsdzw yddtstee tstddg K sacOdzd  , o ¢ dz¥ Q@ ¢Cl@B j dz' dz" j dzd dzd

59



[Mdeso dz" 3 fted yddzORBd BIsC OL 59 WadNBBMW: Hi Wy
BV Isr ddzd ¢OBjd, 1OC dOLMo90j g 2 +dzj Clsted yd M «
sptsdsyty dJLssdvydd, ¢ nfuuadzPlSOyYdsizd e H HERBEE PI
ftetsfMOH S jttHigatizf@,0ydd Hj2Msoakshdn COBjd dF 7 IsteC

tdedmlstcOydw d OdzOdzd L Yt fsLotsdzv e s f totsG
ftcj HSlso tcOh Ols! Qo Otd2de" § MdllkzOydd d sSflsdidL dtets

[ Mdes o desdj dfRMsBf tod toj e dMistcOYdd vt o Sttt d
ZOdztsy j dzgd j BlstcOy Y deder » Mdc dzOdztse . 1 ted H dzd dzi %J@J
SlsteOy Y dede” di3d dJ B z2dz' MOd3d MlsOdzse dlsw MsdL BBJ ted d3" d
ftedosHdls € dfSipdg ddddzO $mﬂ@bth®WJB BU&JHJ&J%q
s tetsd3j ssG ts, fted CttlsCdr bttOMMOR COBjdzj2 ofs
dmstsyded S s v, Yylsts IstejBlzjils ftoddsd dgj degdw d3j IstsH
tcOLtejhOsh j2 Mitsmedsls: 8 [ 4] .

g s o toggdzjodigiL H J 2 Mise dJ Yt ftcdotsHdIs ¢ L tetsL d ¢
o jddyjdds ftosotsHddsMisd d bjfdser &3 fsotej yHJ dz
OB dzdIskzH j, des yOfglsr j vt MsOdesowilsmw ftcjHo jMmisdad

YyYOfMlsdydz' j t©OLWH' (Yti) O®lstsdgeSas toltsdsjs Aslictizts fitglo @dk
Bseckls ftwde jMmlsd ¢ Mdt! yLde &8 §sMmdzj Hiplse dw oz, i
HijGtOHOYdd dLtsdz"ydd d §lsjdydOd dsects 9" atsHO |
Mjte! jLde &5 fsmdzj Hmlsoadwdz. (1 dzjSCltedyj MEts?2 O Oted

[ dzv  tePddidlste O0dzOdzdL O v
Colstste’ » By dets o HJ dzd IS

1. Cdzj Slstedyj MSdj BjlsHT tjcedmsteOydd

Cdzd Slstedyd ME hHdetzg BdgH dz0 toj e dMmMisteOydd d a3 zdz' My
LOL Jj dgdzj dzdv ddzd dzj 2 IstcOdzd . R MY tsddzOflreswisifigwdzd W © Is 1@ §
OdzOdzd L Olstster dif zdz' Mse . [iltsH tBiMfjydeOjls or
dq WoLr, dats btejBlzjls Wddzt stcOydd ftsdsjr d tsilsC dzs Yy

2. vdzr st MsC syYOMiIstslsdzr §j (uvly) dJIstsHT

VIv3j ssH' tjedmistedtelze Is 1 dzj € lxits t5 3 Qfctaidd Isodi L jdzdol iz

t ftedd3j dzv ¥ Isfpw 6 OL dzo

Yt . ' O OL BdB 0NOMfssls HTS 1,5 11y. I asrfifiitsy@xnls
fsd3d nszMmMists?2 ydo smis! disazdisdstey das @ls ! 1 todpds® datzj Ismw H
d csdzcotsS, O 1SOCyJ] twWOMftcjHjddlsjd drn EMmtes?2 mls

3. 0CkMduined) dibsHr Bjedhssoydd

dbCEmMsdud MEd2 iBjIstsH thdetseo Odz dz0 tj e dMisteOyd c
BdCtesoL tcr 8 On ) Hd41 dzj SIsted € . r Olsyd < d (g 4J
EMisOdzOo dzd 9 O Isfqw  dz0@ § 59 jtcrn desfisd COBJjdzv. [ jIstsH
stcjBlzjls tslsC HzH tgg Gedef ¥ B St

4. [fssotsdztsC sdzdz" § dBJ IstsHT

[fssotsdzsCtsdedz | MdMisj d3fr fsLrotsdwels tj edMmisted t
LWWiClkr, MoftesotsyHOshdj Ytit. RMtsd LEzs sy tOmY
t4dzjgw, 1 tod dzdze 1+ dzO@ d {10a3OMa®Os O Wl toff] td aiy e ¢ Ayddip l4sqj o @& f
M smMse detsMmis! d 1 dzj ClstesBOG dzd s dzOv Mmtse d¢zj Misd s Mlis .

5. AdWtetser | Hes2ddS¢d d MOBstsBERZYyO:t h dj Mmw Odz

AdWtcser j Hows2dzed$d ftojHMlsOoadzwes s MsBts2 o dtc

d tBBttHtso Odzdv, o Ctlstster j ddzsjctedtelze Isfgafw H Odz
dLtsdzv ydd. HOBstsBEZYOs hdjmy Odzetstedls d3r ( 20 tsfydats
GHOﬁBdS@fﬂ Bts dzd Is s te d dzG Euydlsr e OW fjLtsdedz” §j dL 3,
Gjhjddw OCkdodsts ©OLodoOs kMw o ©WO®RS O Swdyjfyd

60



U OB d&zd-y @B ODb dzd Isl§ @B dzPWO d3j ssHtse tjcecdMmlsteOydd vt

[ isBH Jtoj qBEN jfl 1 JHBMISON [ B d&ZOMmis: 1§ ted

Cdzj Slstedyuj il msC Ow Kyzomlsoedlsj (RMY ' SO dz dz §
fls OdzH Otels L | sdj 7 O

vly [ dzgdzORlEzd sstgustcjBEZjls € (s OB j dzi dg' jt vdsz W Is
fsiBj Cskmist

dbCemsduj mds ¢ skCdykzomlsadlsy s OB j dz dz jil @zd %z
TS OdkdL Oyd|h & dilz

[{scodksCil ' MBS ] tQglr MECOY mMiusote] d3j dedz J
ftse d3j Mls d d3ts lste O’

AdWteso 52 ) GG dSL ol u d&zsy desmis’ |s sdYf dzj C Maz J
OQoalstsiBOIsdL OltcPdzdL Oydd |Bsded Iststecd dzg O

1 Jd Md@3tslstew dzO LWWJiCIlsdo detsfls: ZC OL Odzdz" = da3d Is
Cdzj SIstedyj MSdy 3 IstshHT Istcj Bzt Is sfisdetslzy dgtg Hzd dz0 fipls tsts:
OCEmisdijmisdc ydosmisd € odzj h dzj B3z ‘"sis@gs.zv K d B tsen
sBl Y39 HOdzdzr = d o' ydmdzdlsj dzv dz" = t6d Mkztemtso . [ H
dzj HsMIsOIKSd dedo j dzdtelzs Ismw . HtcOodzgjdzdy M + S Jjted
HdOGdetsMmiIsd € d .

1 totsOdzOdzdL Jtetso O 3 IssHT ftcj HIMisOo dzj dgizts ] § ol .
o[fntjtsdzJLtssOdzo[d 1L dzj Sstcdy MEsets BjIssHO tjedmistcO
HijWjClkt d SCtdzyse dzOC dzOH'™ 9 O8 Isfw | Ylsts Ekmdztsy d
Izdz,cjdz*thzq’W LWWJ SO dzOdztsy §J dedw ftod d3gj dgv & Isfij20 € tste
dzfn ) B3 stsHT yqwtetse ts2 Wddz: steOydd . [ s sdzdzd Is § dz

BsH] dZdteso Odedy MdedzOdzse d dzj QtesMilsjorj Odettdls
MsmMlsOQoa dzv s hdj [ 8] .

vO¢ YJj BHddEB dL tihjdd?2 wedvjkfmw dIhfcsd Lt
Bj SA5H Ctslstster 2 YoLoBdw jls tshizh jMsodwis: tjedmisteO:
sls 300 HBs 15H0OCG[dgsUnls JLIOY tsB j M j ydoaOjls Wddz IstcOy
HOY Is oL d&3tsy dztsfyls tcOL dzd yOls: md ¢ dzOdz' , otsL dzd € OB
fd g Glsds dzOf Qo dzj ded § d3 W o dzw j IsW fted d3j dzj dedd g
tor | BsHjddtezels 1 dzj StesddOcdedlsdz j Htesyj MM
d BB ftod twWOLddyde » tojydd3On OBl [ 6] .
My sdz L 5o Odzd § dz steQor MsC syOmistsistizese stsdzf P b
Msodzw s tjcedMmistcOydys ddfkzdzt Mde'r = Mdc dzOdzts o
sMisdC O B jMmMfjuydoOjls Wdd steOyds dzedL CtsyoOfls
dzr', otLddCOshdj dO tOLd 7 EyOMmlsQedk] ddeffjded c
j Isfpw i tod d3j dad dzd J ydWtctser n Ho s2 dzd € 5o C OB |
B3O dzd Isdzr § Httsyd MM’ d fsLosdzwels ftej HME C

OF twOeB&lsr [6].

fted tjcdmbsteOoydd YORIs dzddrd¥ -
(Hts 40 &) d sBrBHdBS EZydlsr 9 Ols! ZOdztsy J dzd § tsists
BjIssHT HJOC dztsfyls € jdg d MplStad ywdosw, vdjyW dzj Clstsdzj Isted s i
d yditesots) dsH,j deseoOdedj [3], [5], [8].

5 T 23T HF IS
—gooosx OoF-
X g aON IO
cC o n E%Q >0
&Wq— @g_q_

O}
N
o
&
@
w
3]
O}
@
&

gl R[S JRuU[TOUULL 3

1. [ 3BOUB. smEde€d@  dzj CstestsBtstczHSo OdegdwY . Y OfmfHyds j to
dIlsOdzH Otels §f day mtddig, H tstlssk/dh@nseti.ru/files/GOST _3302814.pdf ( H OISO Bt ON j dz
02.10.2025)

2. |EC 60270:20%. Highvoltage test techniquésPartial discharge measuremeifit&eneva: IEC| 2015.

3. |IEEE Std 400.2006. IEEE Guide for Partial Discharge Testing of Shielded Power Cable Systems in a Field
Environmenti New York: IEEE,i 2006.

4. Cl GRE T e c hne 78& Partid Disclcatgesrin Electrical Power EquipnieRtar i s: ClI GRE, 20

5. Fenger, M. Partial Discharges in Electrical Equipmémoble Engineering Compariy 2017.1 229

61


https://chernseti.ru/files/GOST_33073-2014.pdf

6. [ O 1 . 1., JiBJdHJO® 1. R . [ JIBHT HdOG dzsfisd ¢ d
Cdzj Clstetsld PORMEG S6GQ & . 7401

7. tedBwdzyjo 1. 1. 1 dOcdesmMisdsc O 1 dzj CIstetstsB SigidH 59 Gdddjvie cfdy .
20109.

8. I sBigtse 5. ] W AEBicOs®Is¢ O md 6 dzO dzts o Yyomilsdn
/I Cdzj CIstetst dzj toG § IscfQO Y0R2jTAQUW. YIBEBOMY tej H dzj dad J .

urs 621.039.514

MOt dsu(tREURS O RRE [{AA[ sU ] I fouswurr
ViR I J1 v vdfztvrerdftRARC
] vllIRJr trolstft ¢

s Ofmj dzdzd S sou HlzaekC ddz 1 . [ .
JBdzd dzmM S d2 dadzmisdlslzls Oltsdgdets? { dzjtecjIsdSd, WddzdO
WHjtcdzse s kdzdo jtemMdlsjIlsO ¢f RrRARE
G. [BdeddziyC,  sMimpdw
adelkhale®72@gmail.com

O dzdzsls O gf et ¥ ©OBGIET Wodw kMW dmid Hse Odedj 1 Wfjjg sse to
fsldshisd jfdsdshdlsj dv d Ij&fj Ozl 2 GG fedd O¢ B EOE Js di
COL &} h jddd Odjtwdydw. rd¥ fosojHjddY udhd dscs &sH
Co®Rfdzj €M Serpent .-W duLsd wjOMEOO Wdzj dd tisHejtscizdbfsis § tf Czds o (& § ez) ¥ M p2 M)
ksf dzdots Ctlttkts? CH®SE,) ddats HESB Op dzv dzZipw S MdH O®Rj edydw
sfdtse j fteshdr 7 dhfdjHse Odzd2) . [Mdesodes? dLEZYOj B2
COL d3dztsy j dzd W dzj 2 stetsdase , odztsufifdyls it Isydozts Wkt ifldsd g} fOR Esogton d Is
0,1 HE °I550 das/fagOdz dzs?2) o Isj s jcObktej bksfddoO® (o HJO
fMjtejHddze d Ctdgjy bsfddods2 COdkfoddd. ! tsojHjdds] dnf
o dzd W dzd j "OgOed W j ClsT o] OCIkgd2smisd t©j OCkswO® 11 G

sdzs yjor j OpEEeedOyd?2, dddsteds j1200Isddediny,, WNCHSl ] OCIsde
bjf zsdesmdlsj v, IsjkfjcOlkzcO ksfddoO, CsiW¥W¥dydjds ©OL
Codi3f dzj C ) Sedsgebit d Yddy RdsjetstcOMyJ s .

CHARACTERIZATION OF REACTIVITY EFFECTS CHANGES UNDER
HOMOGENEOUS AMERICIUM PLACEMENT IN VVER REACTOR FUEL

Spasennikov A.K., Skulkin V.O.
Obninsk Institute of Atomic Energy, a branch of the National Nuclear Research UnilvtEstyl
Obninsk, Russia
adelkhaled972@gmail.com

Abstract. The purpose of this work is to investigate changes in the reactivity effects (due to coolant density and fuel
temperature) of a VVER 200 reactor caused by the homogeneous placement of americinenfiek The Serpent
software package was used for nuro&rimodeling. A neutrophysical model of a fuel assembly (FA) was created,
into whose base fuel americium oxide (AmO ) was homo
chosen based on previous research). The main characteristic under sstilngy rieutron multiplication factor,
specifically the reactivity effects due to coolant density (in the range from 0.1 w/chi3 of nominal) and fuel
temperature (in the range from 300 to 1800 K) at the beginning, middle, and end of the fuel cyclenduwed
research allows for a quantitative assessment of the influence of americium on the reactivity effects of the
VVER-1200 reactor.

Keywords: americium, minor actinides, VVER200, FA, reactivity effect, coolant density, fuel temperature,
neutron naltiplication factor, burnup, Serpent software package, neythysical calculations.
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Abstract. This paper examines the residual service life of the primary cootatttent system for controlled leaks

and blowdown water in the VVEROOO power unit of the Rostov NPP. The primary coolant treatment scheme is
considered. Factors for switching the special water treatment system to regeneration are determined. The Holt mode
for predicting the condition of the secondary water treatment system is considered.
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Abstract. The paper descrs possible approaches for inclusion of earthquake and external hazard combinations in
NPP unit logical model using fault trees and event tie@gdely used logical structures that are supported by
modern software and guidelines, unlike Bayesian netwbd¢sare proposed for this task by some authors.
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EVALUATION OF NEPTUN IUM BURNUP EFFICIENC Y IN A VVER -S REACTOR

Kharkov M.A., Veretskiy A.P., Skulkin V.O.
Obninsk Institug of Atomic Energy, a branch of the National Nuclear Research Univerdity F | é
Obninsk, Russia
ANRILARB108@mail.com

Abstract. The aim of this work is to investigate the effect of neptunium on the neutamicthermal properties of

the VVERS reactor. Neutronics and thermal models of reactor fuel assemblies (FAs) were developed for the
calculations. Neptunium was homogeneowsly ded t o t he primary fuel in the
ranging from 0.1% to 1%. The analyzed characteristics include the infinite medium multiplication factor, neutron
energy spectrum, fuel nuclide composition, and plutonium vector.

Keywords. neptunium, minor actinides, spent nuclear fuel, fast reactors, thermal reactors, neutron multiplication
factor, neutron spectrum, fuel cycle.
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ESTIMATION OF CURIUM EFFECT ON THE FUEL C AMPAIGN OF BN
AND VVER REACTORS UNDER THE HOMOGENEOUS DISTRIBUTION

Khramkov V.V., Aliev D.R., Skulkin V.O
Obninsk I nstitute of Atomic Energy, a branch of th
Obninsk, Russia
vsevolod.200532@gmail.com

Abstract. The research aim is investigation of the curium affection on nepfigsical and thermophysical
charateristics of VVER1200 and BN600. The fuel assemblies neutsphysical and thermophysical models have

been created for the calculations to be made. Curium was added to the common fuel homogeneously in the
proportions from 0,1 to 20 % as CmO2 oxide. Chiandstics considered are: neutron multiplication factor, neutron
spectrum, temperature distribution. A stronger effect on the reactivity is observed of the M@BRnodel Keff
decreases by 3,85%. The maximum decrease o6@N neutron multiplication faor is 3%. Adding curium
increases the neutron flux density of VVHARO0O. Also curium does a considerable positive effect on the fast
reactorés reactivity, that creates a possibility of wu
grad when curium is added.

Keywords. curium, minor actinides, spent nuclear fuel, fast reactors, thermal reactors, neutron multiplication factor,
temperature gradient, neutron specter, reactor campaign.
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Shilin A.N., Kuteynikov P.D.
Volgograd state technical university
Volgograd, Russia
suhanov.pavel@inbox.ru

Abstract: The article presents the scheme and principle of operation of the developed adaptive frequency and
minimum voltage relay. The relay implements a direct method for measuegnpetiiod of the network and a
compensation method for measuring voltage. The converter uses automatic amplitude stabilization of the
measured voltage, which eliminates the influence of various amplitude factors on the measurement of the mains
period. The ompensation method of voltage measurement improves measurement accuracy by reducing the
measuring range and eliminating Alamearity of the characteristics of the elements. The developed relay allows
you to quickly determine the operating mode of the posupply system with higher accuracy than with two
relays. The increased accuracy is due to the fact that when measuring two quantities, common elements of
measuring devices are used.

Keywords: emergency modes, current, voltage and frequency relays,\aelegltly protection systems.
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EXPERIMENTAL DETERMI NATION OF CRANE BEAM DEFORMATIONS
AS PART OF A MODEL OF AN INDUSTRI AL BUILDING UNDER THE ACTION OF
AN EXTERNAL LOAD, AS A FACTOR IN THE DEVE LOPMENT
OF STUDENTS' RESEARCH COMPETENCIES

Burdakov S.M., Gayrabekov I.G., Zayarov Yu.V., SmolevskiyM.A.
Volgodonsk Engineering Technical Institiitbranch of National Research Nuclear University "MEPhI|"
Volgodonsk, Russia
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Abstract. In the nuclear pwer industry, onestory industrial structures equipped with bridge cranes are used. These
cranes move at the required height, providing maintenance of the entire abedldihgs for loading and unloading
operations and technological processes. Ttmasstudy of the features of changes in the deformation of crane beams
based on laboratory models is an urgent task. The results of laboratory and experimental studies of deformations
in a crane beam as part of a model of an industrial building are fredsender the action of an external load was
carried out using a research complex of MKAR-11. Analysis of the results, calculation of correction factors to
explain the discrepancy between theoretical and practical valuefs relative deformations as carried out.
Conducting such experiments and analyzing their results make it possible to compare the real deformability of the
structure with calculation models, while simultaneously forming practical skills in the design, research and
calculation of maal structures in accordance with modern standards and modeling technologies.

Keywords: overhead cranes, operation, experimental deformation study, external load, strain gauge, relative
deformation in crane beam, bending, atomic energy complex, metdalstsidaboratoryesearch model.
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APPLICATION OF VIRTUAL REALITY TECHNOLOGIES
IN THE CONSTRUCTION INDUSTRY: CURRENT OPPORTUNITIES
AND THE FUTURE

Zayarov Y.V., Kolesnikova V.A., Stepanenko A.E.
Volgodonsk Institute of Engineeriagd Technology branch of the National Research Nuclear University "MEPhI",
Volgodonsk
YVZayarov@mephi.ru

Abstract. The article explores the application of VR technologies in construction, including 3D visoalizaaff

training, remote monitoring, and cost optimization. It also examines the integration of VR with artificial intelligence
and metaverses, which opens up new opportunities for the industry. The article shows how digital twins and virtual
simulatiors enhance the accuracy, safety, and-effettiveness of construction processes.

Keywods. This article is of interest to construction professionals, architects, and anyone interested in digital
innovations in the industry.

Keywords: virtual reality, conaiction, BIM modeling, digital twins, VR simulators, and artificial intelligence.
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REMOTE MONITORING SYSTEM FOR CONSTRUCTION WORKS

Zayarov Yu.V., Stepanerko A.E., Kolesnikova V.A.
Volgodonsk Institute of Engineering and Technologsanch of the National Research Nuclear University "MEPhI",
Volgodonsk
YVZayarov@mephi.ru

Annotation. The article is devoted to theaaysis of remote monitoring systems used in the construction industry.
The study demonstrates their significant superiority in efficiency compared to traditional methods of control over
the construction of facilities. The main advantages of implementicly Systems are a significant reduction in labor
costs and an increase in the speed of construction work.

Keywords: remote monitoring, traditional control, construction.
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DEVELOPMENT OF STANDARDS TO ENSURE THE RELIABILITY
AND DURABILITY OF REINFORCED CONCRETE STRUCTURES

Ivanov E.N.
Limited |iability company ARuswindene
Moscow, Russia
79602615868 @yandex.ru

Abstract. In both native and international practice of erecting concrete and reinfoooedete structures, the issue

of ensuringtheir crack resistance during the construction period arises due to thenifamm distribution

of temperature and moisture fields within the concrete mass. Stresses resulting from this may lead to cracks whose
closure during the curing period is impddsi At the same time, the existing national regulatory framework lacks

a clear procedure for accounting for moisture effects and does not include a nreistiee crackesistance
condition that could serve as the design criterion for the correspairdibgtate.

This article presents possible ways to overcome these obstacles in the design of redofucoete structures

during the construction period referring to the concrete shrinkage.

Key words: concrete structures, reinforced concrete strusfuearlyage concrete, construction period, humidity
influences, shrinkage stresses, shrinkage cracks.
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EVALUATION OF THE OP ERABILITY OF CONTROL AND MEASURING
EQUIPMENT SENSORS
Kiselev A. S.KiselevA. S., Medvedev V.N., Stepanishcheva M.I.,
Strizhov V.F., Ulianov A.N.

Nuclear safety institute of the Russian academy of sciences
Modmpw, Russia
cont@ibrae.ac.ru

Abstract. The article describes an algorithm for evaluation theralglity of sensors of the control and measuring
equipment of the NPP containment, which can be used to substantiate the sufficiency of the number of stably
operating sensors to assess the sstrai state of the containment.

Keywords: containment, segors, instrumentation, calculation model, stresses, strain.
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ELECTRIC HEATING OF CONCRETE IN PILE FOU NDATIONS
ON PERMANENTLY FROZE N SOILS

Kuzmenko T.A., GeidarovaA.N.
Volgodonsk Engineering and Technical Instituteranch of the National Research Nuclear University MEPhI,
VolgodonskRussia
tanya.kuzmenk64@mail.ru

Abstract. The paper studies the methods of electric heating of concrete during the development of pile foundations
on permanently frozen soils in the area of the city of Polyarnye Zori. The paper performs a compaigtiseana

the method application with using thermomats and heating with electrodes. The combined method of concrete
heating is proposed.

Keywords: electric heating of concrete, permanently frozen soils, insulating mineral wool mats for heating concrete
with electrodes, combination of methods, construction technologies.
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RECONSTRUCTION OF TH E SQUARE VITI NRNU M EPHI.

Orekhov M.1., Ivanova S.V., SmolevskiyM.A.
Volgodonsk Engineering and Technical Institutgranch of the National Research Nuclear University
MEPhI, Volgodonsk, Rostov Region, Russia
nastyal830@mail.ru

Abstract: This work analyzes the current state of the square, identifies the problems of landscaping, and proposes a
project to solve them throhigreconstruction. The study included an assessment of the greening and overall
condition of the area, as well as a survey of students. The data obtained allowed us to conclude that the proposed
concept will have a positive impact, primarily on the aesthatid landscape characteristics of the area directly
adjacent to the institute, and more broadly, on the overall landscaping and greening of the urban space.

Keywords: public area "Student”, concept of the square renewal, improvement proposal, elenating coenfort

and aesthetics in the square (MAFs), art element.
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3-D PRINTING OF NPP BUILDINGS AND STRUCTURES:
RUSSIAN EXPERIENCE AND PROSPECTS

PerepelyatnikovaK.D., Tkachev V.G., Kochetova D.A.
Volgodonsk Institute of Engineering and Technologsanch of the National Research Nuclear University "MEPhI",
Volgodonsk, Russia
kristinaa.redko@yandex.ru

Abstract. The article focuses on the application of 3D printing technology in construction, particularly in the
nuclear power industry. It highlights the key advantages of this method, such as its high spesftbatioshness,

and environmental friendliness. The elgi emphasizes the practical application of 3D printing for the creation of
auxiliary buildings and technological components, which enhances the operational efficiency of nuclear power
plants.

Keywords: 3D printing in construction, additive technologies?M (nuclear power plant), Rosatom, component
manufacturing, repair and modernization, speed of construction, economic efficiency, quality control.
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LANGUAGE AS A FACTOR OF SAFETY CULTURE
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Abstract: The pajpr addresses the issue of linguistic and soaitural training of foreign specialists working

at nuclear power plants. Based on the authorés conce
of developing a spreciati Nedl eaur EagfiResssa i s subst
professional Russian language is an essential element of safety culture, reducing risks of miscommunication and
supporting the soctoultural and legal integration of specialists in thgiosas where nuclear facilities are located.
Keywords: safety culture, nuclear energy, foreign specialists, professional language;idtwial integration.
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PRIORITIES FOR TRAINING STAFF FOR ELECTRIC POWER COMPANIES

Bondarenko V.A.*, Gasparyan A.V?
! patrice Lumumba Russian University of Friendship of Peoples, Moscow, Russia
2 State University of Management, Moscow, Russia

Abstract. As part of arr research, we consider the main issues that determine the priorities for training personnel for
electric power companies. These priorities include the best practices of HR branding in terms of building
relationships with potential audiences who are eg#td in receiving relevant education. It is also important to
consider the continuous learning cycle and the use of game mechanics that increase engagement, as well as the
values of the Zyeneration to offer them the right career paths.

Keywords: personel training, students, youth, continuous learning model, HR branding
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SAFETY IN NUCLE AR POWER ENGINEERING: THE IMPORTANCE
OF PROFESSIONAL TRANSLATION AND LANGUAGE COMPETENCE

Bunames N.V., Ukhalina I.A.
Volgodonsk Engineering and Technical InstitBt@nch of the National Research Nuclear University "MEPHI",
Volgodonsk, Rostov Region,dRia
NVBunames@mephi.ru

Abstract. This article analyzes the growing interest in the development and application of nuclear energy, the
expansion of which is inevitably accompanied by an increase in the risksatsdosith nuclear safety and the
proliferation of nuclear weapons, which necessitates the adoption of comprehensive security measures. International
cooperation, construction, and operation of nuclear facilities require the involvement of specialiatfigitievel

of foreign language proficiency. Achieving significant results is only possible if future professionals have
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a sufficient level of practical foreign language proficiency. The primary goal of the training is to develop
a professionally origred discourse skill based on active speech practice.

Keywords: global electricity production, nuclear energy cooperation, specialized terminology, discursive
competence, linguistic aspect, and information competence.
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Abstract: The paper considers the problem of excessive formalization of the learning process for students of
fatomico fields of study. The basic concepts of pedac
introduced. Mathematical modeling is déked as a way of learning. The Desmos graphing calculator is defined as

a tool for building models. The necessary conclusions have been drawn.

Keywords: Formal and figurative aspects of learning, information and communication technologies, mathematical
modeling, Desmos graphing calculator.
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A STAFFING OF THE NATIONAL P ROJECT "NEW NUCLEAR
AND ENERGY TECHNOLOGIES"

Voronov A.A.*, Saenko D.M?
'Peterburg State University of Railways of Emperor Alexander |, St. Petersburg, Russia
2 Belgorod State National Research University;
Belgorod, Russia
Yvoronov.a@mail.ru

Abstract. National projects are a tool for the sceiconomic development of the state, which is designed to bring
priority sectors to a new, higher level. They are understood as comprehensive programs that have national
significance and require largeale injedbns of federal budget funds. In the article, the authors consider the main
tasks of the national project "New Nuclear and Energy Technologies" and review the aspect of its implementation
that involves staffing.

Keywords: Rosatom State Corporation, natibpeojects of Russia, seamless educational trajectory, staffing.
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TRAINING OF OPERATIONAL AND MAINTENANCE PERSONNE L OF NUCLEAR
POWER PLANTS USING A PHYSICAL -VIRTUAL SIMULATOR COMPLEX

Galkin A.S., Abidova E.A., Ryabyshev M.V.
Vol godonsk Engineering Technical I nstitute the branc
Volgodonsk, Russia
nii_energomash@mail.ru

Abstract. This paper discusses the principles of training specialists in the operation and maintenance of nuclear
power plants through the use of a physical and virtual simulator. As a result of studyirgjdgidah processes, key
elements necessary for inclusion in the training program were identified. Considering these elements, a concept was
developed for the development of students' skills during simulator training.

Keywords: physicatvirtual simulator cenplex, formalization of the workflow, skills formation model, error
prevention tools.
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THE MAIN TRENDS IN T HE DEVELOPMENT OF SAFETY CULTURE IN THE
NUCLEAR POWER INDUST RY OF THE RUSSIAN FEDERATION

Galkin A.S., Evdoshkina Yu.A., Dembitsky A.E, Rudenko V.A.
Volgodonsk Engineering Technical Institute the branch Nat i onal Research Nucl ear
Volgodonsk, Russia
nii_energomash@mail.ru

Abstract. The article provides an overview of the current safety culture measures in the nuclear power industry
of the Russian Federation. By analyzing the development of safety culture in Russia, the most important problematic
components have been identified that need to be optimized. As possible measures for further development of safety
culture, it is proposed to prce the application of safety culture principles (in terms of conscious use of tools

to prevent personnel errors) on special simulators during the execution of the working process in order to make them
automatic.

Keywords: Safety culture, nuclear powerdustry, production.
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MECHANISMS OF HABITU ALIZATION OF SAFETY CULTURE IN THE
PARTNERSHIP NETWORK OF NUCLEAR INDUSTRY ENTERPRISES

Golovko M.V. *Rudenko V.AZ, Antsibor A.V.% Ryabyshev M.V.*
'Kuban State Agrarian University, Krasnodar, Russian Federation
23%/0l godonsk Engineering Technical Institute the bran
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Abstract. The article gamines the mechanisms of safety culture habitulization in the partner network of nuclear
industry enterprises. A multevel model is presented that combines economic incentives, reputation mechanisms
and educational programs. Special attention is pajofdotical aspects of integrating safety requirements into the
daily activities of partner organizations.

Keywords: safety culture, nuclear industry, partner network, economic incentives, reputation mechanisms,
habitulization.
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RUSSIA'S EXPERIENCE OF COOPERATION WITH CHINA AND INDIA
IN THE IMPLEMENTATION OF NATIONAL NUCLEAR ENERGY PROJECTS

Dovbysh V.E, Volgina S.V., Rogacheva J.S.
Vol godonsk Engineering Technical I nstitute the branc
Volgodnsk,Russia
VEDovbysh@mephi.ru

Abstract. Russia, China, and India all recognize the importance of nuclear energy in ensuring energy security. Of
interest are issues of international cooperation aimed at enbasaifety, reducing risks, and increasing trust in
nuclear energy globally.

Keywords: nuclear industry, national projects, nuclear eneRpgsatom State Corporation.
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Abstract. The article addresses problematic issues regarding the didactics of artificial intelligence. Analysis of the
key problems faced by educational institutions when introducing Al technologies into the learning process and
prospects fouse in the learning process, opportunities and risks of using Al in education.
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Abstract. The article analyzes nuclear law as an emerging complex branch of legal science. Its subject is defined as
the patterns of emergence and functioning of legal norms reguisdicial relations in the field of atomic energy

use, safety assurance, and liability for damage. The comprehensive methodology combining legal methods with a
technicallegal approach is emphasized. The interdisciplinary nature of nuclear law, its comneitti other

branches of law and technical sciences is substantiated. The discussion on the status of nuclear law is analyzed, and
key vectors for its development are identified, including codification of legislation and international legal
harmonization.

Keywords: nuclear law, methodology of nuclear law, subject of nuclear law, nuclear and radiation safety,
codification of legislation, interdisciplinarity.
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Abstract. This paper discusses the concept of "information hygiene" in contemporary Russian nuclear law. Russian
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and borrowed conceptual frameworks, allowing for the comprehensive regulation of social relations within this
field. The rapid development of information technology requires the creation of an appropriate regulatory
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HUMANITARIAN COMPONENT OF THE SAFETY OF NUCLEAR INDUSTRY
ENTERPRISES

A.N. Nedorubov
Volgodonsk Engineering and Technical Institute is a branch of the National
Research Nuclear University MEPhI,
Volgodonsk, Russia
batrakan@rambler.ru

Abstract. The paper discusses the aspects of humanitarian education for stadeiit| NRC MEPhI using the
course "Technological History of the Atomic Industry.” It substantiates the need to educate future specialists in
Russian history, the greatest engineers, and the leaders of the atomic industry.

Keywords: statehood, historicalonsciousness, history of the atomic industry, historical excursions, online testing,
and the foundations of state policy in historical education.
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ATOMIC CITIES: GENESIS, EVOLUTION AND PROSPECTS
OF SOCIO-ECONOMIC DEVELOPMENT

Popova T.S2, Zaborsky I.N.?
! Volgodonsk Institute of Engineering and Technolelgsanch of the National Research Nuclear University
"MEPhI", Volgodonsk, Russia
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Annotation. The cities where enterprises related to the production and industrial use of atomic energy are
concentrated were chosen as the objeceséarch. This list includes cities where nuclear power plants are located,
closed administrative territorial formations of the nuclear industry, science cities and industrial centers of nuclear
engineering. Today, more than 2.3 million people live in ttiescwhere the Rosatom State Corporation operates
(Atomgrad). The development of these territories is one of the priorities of the State.

Keywords: atomic cities, atomic project, soed@onomic development of atomic cities, atomic shield, Rostaom
State Coporation.
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SOCIAL RESPONSIBILITY OF THE ROSATOM STATE
ATOMIC ENERGY BUSINESS
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Abstract. The side of the nuclear industry's activities that is focused on compliance with the principles of corporate
social responsility, according to which a company voluntarily assumes responsibility for the impact of its
performance on society and the environment, in addition to its basic economic and legal obligations (caring for
employees, supporting environmental initiativesttigipating in development of local communities and promotion

of ethical business standards).

Keywords: sociaeconomic development, corporate social responsibility, Rostaom State Corporation, business
ethics
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STATE SUPPORT FOR THE DEVELOPMENT OF NUCLEAR MEDICINE IN RUSSIA

Popova T.S2, Safiullin K.N.?
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"MEPhHI", Volgodonsk, Russia
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Annotation. Nuclear medicine was chosen as the object acfareh in this article. The paper outlines the main
measures of its state support, such as the development of targeted programs and their financing, the provision of
nuclear medicine services to the population under the compulsory medical insurancettpolicgduction by state
corporations (Rosatom) and the supply of medical isotopes, radiopharmaceuticals and equipment for diagnostics and
therapy, support for scientific research in the field of nuclear medicine, etc.

Keywords: nuclear project, socieconanic development, oncological diseases, state support, nuclear medicine,
Rosatom State Corporation.
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THE ROLE OF THE HUMANITIES COMPONENT IN THE TRAINING SYSTEM
OF ENGINEERING PERSONNEL

Privalova N.F.
Volgodonsk Engineering and Technical Institut8ranch of the National Research Nuclear University MEPhI,
Volgodonsk,
Volgodonsk, Russia
NFPrivalova@mephi.ru

Abstract. This article examines the role of the humanities component in the preparation of technical university
graduates for engineering careers. The need for a humé&bratiesl approach to @ngering careers is demonstrated

in order to ensure human and social safety. This requires a thorough scientific understanding and adequate
educational content for future engineering personnel, where the humanities component, to a certain extent, serves as
a foundation for professional training and the acquisition of necessary competencies consistent with universal
human values.

Keywords: technical university, engineering, engineering education, natural sciences, technical knowledge,
humanities, professiohaompetence, humanities component of education.
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GLOBAL PROCESSES OF THE WORLD ECONOMY AS A FACTOR IN THE
DEVELOPMENT OF THE ENERGY INDUSTRY IN THE RUSSIAN FEDERATION

Sozinova A.Al, Vedernikov A.A.2
! vyatsky State University, Kirov, Kirov region, Russia
ZNational Research Nizhny Novgorod State University named after N.I. Lobachevsky,
Nizhny Novgorod, Nizhny Novgorod Region, Russia

Annotation. The global processes of the world economy as a factor in the development of the energy industry in the
Russian Fedation were chosen as the object of research. Politicization and greening are important aspects of the
energy industry in all countries, including the Russian Federation. Our country's international profile is
characterized by significant hydrocarbon expodand low competitiveness in the alternative energy system.
Generation technologies (with the exception of nuclear energy) do not meet the demands of modern society. Given
the irreversibility of the global processes of the world economy, there is a néedelop the energy industry in the
Russian Federation and identify factors to increase its competitiveness.

Keywords: global processes, global economy, energy industry
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FEATURES OF THE FORMATION OF AN ECOSYSTEM
OF CORPORATE STRUCTURES WITHIN A TERRITORIAL ENTITY
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Abstract. The article discusses the issues of streamlining the ecosystem structure of a large conpibhétion

a territorial entity using the example of the functioning of Rosatom Concern units in Volgodonsk and Volgodonsky
district. The methodological basis of the study was the tetrad model of the enterprise ecosystem, based on a dual
approach to assesgirthe categories "Spadiene” and "intensity of space u$ethe activity of using a temporary
resource.” The model assumes consideration of the enterprise ecosystem in four aspects: object, environment,
process and project.

Keywords: strategic marketing nmagement, enterprise ecosystem, strategic potential of the enterprise
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ROBOTIC VISUAL -MEASURING CONTROL

Babina A.M., Arsentieva E.S., Khokhlova EA.
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Abstract. This paper examines the problem of quality control. It is proposed to robotize visuadtiosp

using machine vision systems and a coordinate measuring machine (CMM), which can automate the
process of detecting defects and facilitate quality assurance in manufacturing.

Keywords: quality control, defects, visual and measuring control.
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DESIGN FEATURES OF MODERN ELECTRICAL ACT UATORS
FOR NUCLEAR POWER PLANTS

BelovS.A., Epifanov O.V.
Joint-stock company "Machine Building Plant "Armalit"
St. Petersburg, Russia
belovsa@armalit.ru

Abstract: The report describes the results of the implementation of diagnostics of the state of electric drive valves
and resource management requirements by means of electric actuators.
Keywords: pipeline valves, electrical actuators, PMSM, technical diagnostissurce management.

J &ZzOMmilstswh d2  d@Esd3j dzls, o my Bisdz h Iz OC IslzOdz! dzt
Stcj B s OdAdlA.008.18%52 02 1 [ 1] ® Yyomilsd HdOcdsMmisdscd M
OtedzOlsztcr, (WU GO Odzd?2 kY tcOo dzj dzZAPB1 5¢ j [Ae}BGHE[H. fts ¢ dzO

{BMhdj s dzh § dayd d COLadIsqW ydwvtesedL Oydd
34 = Oded L &3O d3d Mt uviSEsd s ¢ &0 M dzts ( HJ dzts 2 ydqwt
| M sc®M@lftsdze IstcjBbkzvls dtser n Isjrdzdyd MSdr
fsLotsdvehdn 9 disigfsd BB jtel3j@atf sSftejHjdvis! IsjCkhjj

bdZOdzdL GYf" O Ctdzdzic 5 HJdOcdsMmMisdsy C1 ¢ ¢
f OtcOd3j stetso 1L dzj CSstecsftedotsHO ftsCOL T o[Gh]ls, tdus] dzk @
d eorweodwjl MmMsfklksMmMlsolzs hdj I[sictze @akzdhlsdf, tc B dzd QaEdZ
4t desidz' » -If oBdztE QesigCztbr Mtcj HMIseo Y jOIsdo dzs?2 Wk

vOCYd Mbtsdls lsd3jIsdls! , ylsts dz0 MjesHdY "M dzd?2 H
mMeh iMmMsolzjls fttsBdzy B3O JdRBYf stelstsL Odzd i jsdgdnd,.d fy Otelz®@ gz
ftesdLotHdIsjdzj?2 1dzjClstesftcdosHBe StezB S tctS9 SH dzts:
d REGADA.

l MmewrLd M tIdd3, BfdwOwm: dzO MmeMise j dedz" 2 s
hdtesC 82 detsdzy dz€ dzOlskzter G 1 ¢, ¢ B BBdRCGIs &y d fHtda§ i esigitf d dizq
LOHOY B tOL ts OBISISQJ d tsMmetsjded® o tetsdy’ " dzj dzdzts o
dMmy sdzded Is § dz' da' BBy » Odzd L dksse  ( € RJOHB05[B.Iseo j yoOs h drn Is

tdhzdisOLiser 2 MtsMmis©e (RS

ssdhsttkSIsdo dzs SRS  fRusjiiHsis® st o @ i 1§ Glgedie,stte] 20 j o
d2j § sMtej Hinlse j dzdzs 2O OtesOlsktwlk o dedL § s sz Is dats
COMY skO0c 0 Bsc s 10008 ts@®h ffj l$ s W deddy Zriass € 1) .

[t MoHjtydls 1 djChktesHodcOljd f §shlssw dadz
f zOdzj kOtedz 2 ( yjteow yqae®? ton mizdjststc) | GfOCsE Ow Gt
sBjMijudeOjls fkmMCsot? dsdjdls §t slsdsh jddy ¢
fev s e sttydsdOd dz¢ L Osdhndkshnls: kst Gl &S

[fdeowm! d0 SsdhlstkClkdody j ftoj qiskzh jMmlse O ¢
dMme dzs yj eeseBiy lssyde" §j &RBjrO0dedyimMcdy ELdzr wHdw (
pOdklz. lted®jdjd BjMSckEOSd 2 &jbstsH kY dserts
fEh jMlse j dedes ftesh Ojls CwdeflstekSyds [t SrRf d o

1 t6d GHJ&ROS o 82 dsh deslsd dd ds@® ) d gzl & s oo jdidls  HB:
L zOyj dzedj Bsdsj dels® o Bjdz hkzs yOmsskkz otcOh j dadW

153



fp d3jdzt "dd3s fjtj HOBBYd &3 ydmdsd. 1 Bdds Mo
Edzjdz' " jdzdw cOBOtdlstse 1 Ists tsBiMfjydeOjls dBOdztsh kzd3

1$U tej OdzdL g ¥bzge® e d :

sBjMfjujdedj dOYOEZO HodyjdedWw L O stodesets Stcg

(to LCts), zdets M fdzOodzr &3 (SCtsdzstesdzd telzy d3r o) d
BOC M &30 dz! dztsc 5 ( dzO fijls tef tslfOdzdits @t )f i@y J dzd W

-sBd MY J ujdedd kY dzts lsdgl) Sdayidvds O(dz tsiaf @s dds dBifigzls sd3 C R J
fn f dzOodgr &3 (StsdzElstesdzdtolzj 3" ) Mdzd ¥ j dzad § &3 M BT
BOSC Md 3O dz! detse 5 ( dzOfjlgtBE j dzdztOdeERO WL d@ i jOded O e .

rdzv CO)yHBets fjtejotHO 1 suv kM iMseadv jls Ool
d tkecdigds ot odzzlstcjdzdzi 2 § Od3WIsd OSCdr § OttOd3] Iste
o' nsHdesdz 9Oz (IstsC O 1 dzj SIstesHoadGEOIsj dzv), f tsdztsy
YOfmlstsls © atGOﬁszCfW 9" nBHdBE 9 0dkZO. 1 0 todfmizdss §
dlsOtels fdsdztsy jdzdw " [IsCter Ists” , " HcsHAH btd e /L Off) siaHigtsoz s
31t Oetsyd22ictsy,dd¥ 2 dzslsdzj dzd j € wOBBYJGts BStecOdzO 9

\

MomMeHT, H.m
10 15 20 25 30 35 40

- | | /\

0 025 050 075 100 1,25 ..2925 2050 29,7530,00
Bpems, C '

{ M dmGshdsswddj d ROLOCkjtedhmisdCd ©Osslk" ¢1 ¢, G

| BL B3y dz20 @l ERAC on j@ Mo dy Yo' h j dedesc s B
ykzemlsedlsj dzt deslsd (Hdzw ftcjHjdzjddw LOHJtetso, d
MtcOB Ols™ 9 Odzd 2 .

1 0Mstes?2C O BeteOdd Yy dedv B dzlsO ftesdL osHdIsM
CRI. [ctOddujdedj H OOz gtsa @O )-Is /) dztf dets e de@OFgzdiafsd
fsish ' ¢ BiMCtdsOSsdsets HOLYJSO fodsyjddy st
fsor"Ojls dzOH ]y desfls!, O kOCY,] MBCLONOjls otej dgv

1suv Wodwjlsmw Izdzd o j tefnOsas join f5 Wdnds@es™ jinds o fipads’ L
dzed Y dzj ¢ 5 RZtesodzv OoalstsdizOIsdL Oydd s HdMCtej sdetsdklz ¢
RS485 (fttlstst sdofibuMo dfb ez d 8. CRJf dzj f sfytej HMmlso j
COC fMsOonhdS dMAaBHU 7 ®BOdE2 -ROBEEIOREtsTs j H &1z isd
fts tBMJ diz HOddk &d, HOjIs oL dBtsy detsfls fMtsL H Oded W
Oted3Olszter Hdzw Mmdedy j dedv o jtesWisdesMisd dzj M IsOlsdesc s

1sV BBjMfjuyuydeaOjls COC otsL d3tspdztshist d Of s 6 Js 1 jod
CR[I d Ottd3Olkzt’ ofmisttsj dedzr BB Mtej Hilss ORY, ©OC d
McjHMlse Isjrdzedyj MSitsets HJOGdsMisdtotseo OdzadWw Hdzv  dzj
kjoddujmMStsets Misfmisswddw CRf d OkdOlkzter .

s sdzmistcz ¢ ydw CRY ttsdgdpfdgduid © G jclp B o Qdzd 2 1 tcOc¢
e o8l § 1 [ 31B6L 7 J[ 4] : oL sy detsfyls! HJOEdetsflsd S
L dzj Clstets t@odgHlsdmtc ' yYlsts fsor Mdls f jtcOlsdeo detsfls!
ZOtclzh jdedw o MmdMmisj BOR Hdro {fftc jHolOftdafjda" jrdzd fy d ISASE @
fijtcjrnBHO Bl ttj kOB dlsdzgse s BB MdzEY do Odedw ¢ B M

154



0] B3 SBKOLtSA, (R[] wWodwelsfpw GEwlstsots? Isj n dztsd
s 2 MsteOlsj ¢ dd | Mt steOydd ci{ sMOIstsd3
d tctso Odgdz” § YBSHWGOLHJdzj dzdWw Olssdide’ = MlsOdzyd
d

g&BC

¢d
GRS
od
d{

o 9. =5

dzy Odz' dzts zso’ | oL By desflsd § Codstesds Is
GOMmisswh 2 ok dls § zO0ddelkjlshv § ddsls dow
dtesOdzdlse d&Q [OhSElsH & @Fyj bedmmdielsteds O Isfyw
&jClsso Odzd™ S1 ¢ Hdw MmdMlsjd LAB, -GLsBAS dzOUGRC
]

Ofdesmisd -2 0 SwdHdz] EHES rBREEs? ¢Cu, std M

sl R[S JRu[rtOUULL 3
.1.1.02.002.1852 0 2 1 vd mdedyd Mhttsgo Odedf o6 datsdpjsS Istetstf to o SH dzts 2
BRBrhdzj dzdzts? Qe ZEOkztsr dzO | dzj eGtsB dzZsC Of Olsdider = MisOdz
O dzdif @sundkdp 2217 6 0 .
615 . vtejBtso Odedwy §& EfttOodzjdedd 6] MzteMmMsds sEyEt@kzH 59 C
dzts odzr § (dztsy j ded V. t Fmsdjagnadzds.iglabdodt/OKTS/%DI0% D% D0ONBTE t r
.pdf (HOISO tB®KONMNjddw: 03.10.2025)
13617. (k¢ somsHMmMbos 5 BjLYOMdshisd ftod dhifsd L s Odz
dzd s tsted dzc © e Idnjlztdedfifighis R¢ ~1OdBICE Istesls j mdzed yd ME Bets tsBSiEZHES
z§ O: https:// docs. secnr 436174DA%AOWDAHIN3&GLY.pdb s / %D O
O tsBtOh jddw: 03.10.2025)
Jtw [ .1, [EBtesa O 1.1 ., Jogedmfdej MO RARAC JEHEES
desmisdS¢d d kOtedseoCd {1 dzj ShtesftcdotsHO Ottdf3EOIskzter ¢ ¢
OHtte XX [ jH OGS dia? f) CdsRz sy j g dzZgf dicw 12024 ¢
[ di IHstezels.H sdzM$: 1 RUR 20HE ). 6B R R,
vtczBsftctso SH dZOW Oted3Oslztc® HdzW Olstsdide = fMisOdeyd
: https:// docs. secnr 06802%DD%BIDUDOSAFRDES / np s/ 9
.pdf (HOLO tB®BOhN jddw: 03.10.2025)

wne =
“—-m“‘* § =0

J

to
g
L 15

A=

ﬁ.aﬁ.ww

¥
o
(6]

OI'—""—'II>~.’\I&'—*|—\HH G <
N
q-
O}

O@FTAFL TTITER RO TESC

I > RO RENOI= ¥~

(¢}
o
>
<

vrs 621

ltrrdlfueugg 1R
readtfioArR 11 1
soyruwuvl o ul

rdHS B9
AN d2d Oz 05 6 bz BaseE s G5c5OP B 26 SH s NS, [ shd >

O dzdzsls Oyt H s Oo dzj dz B L St dzOdBSdZj j 6] H Y 5 wlsis | s €0 B s 4L
Mo Otedzr » Mtsj Hddzj dzd 2 . 1 sC0L Odzts, Ylsts §tedd3j da dzd J 4 I -JOF:
fjtemMtf jSIsdodsr &3 dmMysdz! L s9 Odedfj HOMzdzsets MfsmMseO 111 HAzY f
sdzs yjor j (et ds | MsjHddaj dad j , t5d&d ds,s y dpeushydizs iy lis!j R dgte @ to dzts @
SBKOBESISCO otsdzdes? HJ W BtedB3OYdd

PREREQUISITES FOR THE USE OF VIBRATION -WAVE STRAIN HARDENING
TO IMPROVE THE QUALITY OF REACTOR WELDED JOINTS

Zhidkov M.E.

JSCEngineering company AEt&chnology Atommash in Volgodonsk
Volgadonsk, Russia

Abstract A review of the most favoured hardening technologies for the treatment of welded joints is presented. It is
shown that the application of controlled deformation wave treatment makes it promising to use this method of RPM
to increas the strength of welded joints.

Keywords: welded joint, strengthening technologies, strength of welded joint, strain wave treatment
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ANALYSIS OF WELDING PRODUCTION OF HOUSING PRODUCTS
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Abstract. This article examines the specifics of welding production for power engineering equipment housings,
highlighting the dstinct complexity and inherent challenges of srsallle production, such as process
reproducibility testing and the high degree of uncertainty surrounding component conditiprodRretion costs

can increase or even augment the costs of the actualsprogerationale for a comprehensive approach to
improvement encompassing the entire production cycle is presented.
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ANALYSIS OF SOFTWARE FOR SOLVING THERMAL PROBLEMS
IN THE NUCLEAR POWER INDUSTRY (REVIEW)

LepaevA.V.?% PopovD.V.? PodrezovN.N.?
Volgodonsky Engineering and Technical Institute of National Research Nuclear University MEPHhI,
Volgodonsk, Russia
lalexeylepaevawork@mail.ru

Abstract. This article discusses various programs and software used for modeling and #wdvinal problems in

the process of manufacturing equipment for nuclear power plants. The article provides an overview of programs that
can be used for 3D modeling of nuclear industry products in order to study and calculate thermal characteristics. The
article highlights the role of these software in ensuring nuclear safety and the transition to digital production.
Keywords: 3D grid models, NPP equipment, 3D models, welding process, thermal field, finite element method,
software, nuclear safety.
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Volgodonsk, Russia
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Abstract: The issue of safety of NPP eqation is a priority area of research and development both in our country
and abroad. Nodestructive testing methods play a crucial role in timely detection of potential threats and
emergency prevention. Each type of equipment corresponds to a spaaificdiagnostic measures to determine the
condition of key units and prevent the development of defects before the onset of catastrophic consequences.
Keywords: equipment defects, neshestructive testing, nuclear power plants, defect analysis, operataiagl.
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EFFECT OF THE AMPLIT UDE OF WELDING CURRE NT PULSES
ON THE FORMATION OF A WELD SEAM DURING A UTOMATIC WELDIN G
IN MODULATED MODES

Nabokin A. O., Pogonyshev D.S., Melnik M.A.Vinniychuk V.A
Volgodonsk Institute of Engineering and Technolbbgy anch of t he Nati onal Research
Volgodonsk, Russia
nabokin2017@yandex.ru

Abstract. The articleexamines the effect of the amplitude of welding current pulses on the formation of a weld
during automatic welding under a layer of flux in modulated modes. The features of the weld formation process at
various parameters of the pulsating current areidered, as well as the influence of the pulse amplitude on the
characteristics of the formed seam.

The relevance of the research is due to the need to improve the quality of welded joints and optimize the
technological parameters of the welding processichvlis of particular importance in modern conditions of
industrial production development in the field of nuclear power engineering.

Keywords: Automatic quarrel underwater, pulse quarrel, pulsating arc, visual inspection, SAW process, Pulse SAW
process.
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EFFECT OF THERMAL TREATMENT ON THE TENSILE STRENGTH
OF AUSTENITE STEELS USED IN NUCLEAR POWER PLANT EQUIPMENT

Neizhmak N.Y.
Volgodonsk Institute of Engineering and Technolbggnch of the Nat o n a | Research Nuclear Un
Volgodonsk, Russia
nneyzhmak@list.ru

Abstract The degradation of the mechanical properties of austenitic steels, manifested as embrittlement, especially
after heat treatmenis a critical risk factor for the operation of nuclear power plants. This process can lead to
accidents and compromise safety. Therefore, studying the correlation between the parameters of heat treatment and
the susceptibility of austenitic steels usednuclear power plant equipment to embrittlement is an important
scientific task that requires comprehensive analysis.

Keywords: embrittlement, austenitic steels, heat treatment
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CREATION OF AN AUTOM ATED INSTALLATION FO R NON-DESTRUCTIVE
TESTING OF METAL AND ALLOY PRODUCTS USING SCANNING CONTACT
POTENTIOMETRY

Rybakov E.V!, Bikteev A.A2 Ishbaev N.R3, Surin V.I. *
'National Research Technological University "Moscow Institute of Steel and Alloys"
Moscow, Russia
23N ational Research Nuclear University "Moscow Engineering Physics Institute”
Moscow, Russia
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Abstract. The paper disases the problem of conducting pdestructive testing, which allows for the rapid
detection of the smallest cracks and microscopic defects intbr@edich areas of the product and in small details. A
technical solution is proposed for the production oflevice for nordestructive testing of metal parts using
scanning contact potentiometry.

Keywords: products and parts, natestructive testing, scanning contact potentiometry method.
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COMPARATIVE ANALYSIS OF LOGOS-STRENGTH AND ANSYS MECHANICAL
PROGRAMS FOR SOLVING APPLIED PROBLEMS , WAYS TO IMPROVE TH E
DOMESTIC PRODUCT TO INCREASE PRODUCTIVIT Y AND USER-FRIENDLYNESS
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Abstract. The article compares Logos (version 5.3.23) with Ansys on the example of solving a specific practical
problem. Attention is paid to the preparation of the task and analysis of the results.
Keywords: Strength calculation, finite element method, Logos, Ansys.
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USE OF ADDITIVE TECH NOLOGIES IN THE MANU FACTURE AND REPAIR
OF NUCLEAR POWER PLANT EQUIPMENT

Tomilin S.A., Arsentyeva E.S, Antipov V.M.
Volgodonsk Institute of Engineering and Technolbggnchoft he Nati onal Research Nucl ea
Volgodonsk, Russia

SATomilin@mephi.ru

Abstract. The paper "Using Additive Manufacturing in the Manufacturing and Repair of Nuclear Power Plant
Equipment” examinethe application of additive manufacturing in the nuclear power industry. Currently, special
attention is paid to laydvy-layer production technology in the manufacture and repair of nuclear power plant
equipment.

The advantages of additive manufacturing analyzed, including the ability to create complex parts, reduce product
weight, optimize material consumption, and reduce manufacturing lead times.

Keywords: additive technologies, production of parts, repair of NPP equipment.
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PERSPECTIVES OF WAAM ADDITIVE TECHNOLOGY
IN NUCLEAR POWER ENGINEERING

Fedotova M. A., Kulagin E.A., Vinnichuk V.A.

Volgodonsk Institute of Engineering and Technolbgyanch of t he National Research
Volgodonsk, Russia
mariamfedotov@gmail.com

Abstract. Additive technologies, also known as 3D printing or printing, are a process of creatingithesesional

objects by sequentially applying layers of mitelbased on a digital model. Unlike traditional cutting or shaping of
material, additive technologies allow for the creation of complex geometric shapes without the need for complex
tools or processes.

Keywords: additive technologies; WAAM; 3D printing; uclear energy; nuclear power plant repair; import
substitution; life cycle; digitalization.
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APPLICATION OF MACHI NE VISION-BASED SYSTEMS IN THE BRANCH
OF JSC "AEM -TECHNOLOGIES" ATOMMA SH IN VOLGODONSK

Khokholev D.O., Rodyakin V.O.

JSCEngineering company AEtchnology fommash in Volgodonsk
Volgodonsk, Russia
Khokholev_do@atommash.ru

Abstract. The article discusses measures aimed at detecting safety violations using video analytics systems based on
machine vision in an eetprise. The main task of solving the problem has been defirizgke to safety violations,

the company may incur significant losses, and employees of the company may be injured, and the use of this system
makes it possible to detect such violations syatarally and automatically. When applying the above innovation, it

was possible to achieve a 100% reduction in violations, that is, to completely eliminate the human factor.

Keywords: safety technology, machine vision, neural network, detection of vioigtatetection of PPE.
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APPLICATION OF ROBOTIZED EQUIPMENT AT THE
VOLGODONSKY BRANCHT ODFHNQALEWMGI ESe ¢ATOMMASHeEe

Shvab D. A%, Kotenko O. N?, Arsenteva E. S
1 JSCEngineering company AE&&chnology Atommash in Volgodonsk
Volgodonsk, Russia
3Volgodorsk Engineering Technical Institute the branch of National Research Nudlear ver si ty ¢ MEPh |
Volgodonsk, Russia
'shvab_da@atommash.ru

Abstract. This paper examines the use of robotic equipment for the fabrication of a pressure compensator (PCC), an
emepgency zone cooling system (ECCS) tank, and a BZT frame at the Joint Stock Company Engineering company
AEM-technology Atommash in Volgodonsk.

Keywords: robotic equipmentJoint Stock Company Engineering company Afdhnology Atommash in
Volgodonsk,pressue compensator, PCC, emergency CCSA, PTU.
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DESIGN AND TECHNOLOGICAL ENHANCEMENT OF METHODS
FOR POINTWISE AND AUTOMATED ELECTRICAL TESTING OF WELDED JOINTS

Shcherban A.S, Surin V.1.2, Zhidkov M.E. 3 PavlichenkoA.V.* Tomilin S.A.°
134 JSCEngineering company AE&chnology Atommash in Volgodonsk
Volgodonsk, Russia
National Research Nuclear University ¢
Moscow, Russia
*Volgodonsk Engineering Technical Institute the branch of National Research NuddanJe r s i t'y ¢ MEP
Volgodonsk, Russia

Abstract. Moderntrends in the development of ndestructive testing within the nuclear industry necessitate the
enhancement of existing methods and equipment for both manual and automated inspection of welded joints
Manual inspection is performed using a template or mask, with measurements taken at a specified scanning step
value equal to the size of the template's cell. To automate the electrical inspection -afimetiér pipe welds, a

design for a universal chastyle electromeasuring device has been developed. This-lchséul design ensures
reliable electrical contact between the transducers and the test object.

Keywords: scanning contact potentiometry, electric +amstructive testing, nuclear power plantuipgnent
automation ohondestructive testing.
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EARLY DETECTION OF DEFECTS IN ELECTROMECHANICAL EQUIPMENT
OF NUCLEAR POWER PLANTS

Abidova E.A., Lapkiss A.A., Peters N. A., Tsikhler L.V.
Volgpdm s k Engineering Technical Il nstitute the branch o
nii_energomash@mail.ru

Abstract. The problematic situation that has arisen during diagnostics of electrometleapiiament is solved:

existing approaches to data processing do not always provide at an early stage. It is proposed to consider diagnostic
signals as a set of components, the elements of which are in a ratio of greater or lesser interrelationship. To
demmpose the signal into the corresponding components and analyze the interrelationship, the Singular spectrum
analysis (SSA) method is used. Sensitivity to defects at an early stage due to the implementation of the proposed
approach is confirmed experimelya

Keywords: technical condition of NPP equipment, diagnostic information processing, Singular spectrum analysis,
sensitivity to defects.
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RADIATION FROM ELECT RONS CHANNELED IN TH E SYSTEM
OF FAN-ORIENTED HALF -WAVELENGTH SILICON C RYSTALS
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Tomsk Polytechnic University
Tomsk, Russia
“Almaty branch of National Research Nuclear University MEPHI
Almaty, Kazakhstan
bov@tpu.ru

Abstract. The interaction of a 255 Me¥lectron beam with a system of three-tarented haHwavelength Si

crystal was studied through the simulation. There were calculated the angular beam profiles in each crystal of the
system and were investigated the channeling radiation spectra in fatinegtion.

Keywords: half-wavelength crystal channeling, beam deflection, channeling radiation
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DEVELOPMENT OF VECTOR KNOWLEDGE BASE
FOR EDUCATIONAL CHATBOT

Grachev V.A., Vishtak N.M.
Balakovo Institute of Engineering and Technology of the National Research Nucleardity MEPhI
Balakovo, Russia
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Abstract. The article describes approaches to creating a vector knowledge base for an educational chatbot. The
main stages of designing the database stracand loading texts as embeddings are presented. The technologies
PostgreSQL and the pgvector extension, which provide efficient semantic similarity search, are described. The
advantages of using a RAG pipeline to improve the accuracy and predictabit#typonses from a large language
model are highlighted.

Keywords: chatbot, LLM, knowledge base, pgvector, PostgreSQL, RAG, semantic search.
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