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INPOBEJAEHHUE I/ICCJIEIIOBAHI/II7I HA ®USHYECKOU MOJAEJIN
IUVIABUJIBHOM MEYNC UCITOJIb30BAHUEM DJIEKTPOMATHUTHBIX
NMEPEMEIIUBATEJIEX C TIONEPEYHBIM W IMPOJAOJIBbHBIM
MAT'HUTHBIMH ITIOTOKAMHA

T.A. bosikoBa, A.A. AB1yJIOB

B cmamve npedcmasnenvl pesynomamuol husuyecko2o Mooenuposanus niasuibHoU neuu npu
NAAGNeHUU MBEPObIX ANIOMUHUEBHIX CAUMKO8, C UCNONb308AHUEM MACHUMOSUOPOOUHAMUYLECKUX
(MI]]) nepemewusamerneii c nonepeuHviM U  NPOOOJLHbIM — MACHUMHBIMU — HOMOKAMU.
Texnonozuueckuui npoyecc pacniasienus meepovix anIOMUHUESHIX CIUMKOE NPOUCXooum npu
Manom ypoeue pacniasa. B xode ¢usuyeckoco mooenuposanus onpeoeninocs 8pems niasileHus
ciumios. 6e3 npumenenus MIJ[-nepemewuseamenei, ¢ npumenenuem MI /[-nepemewusamens c
nonepeuHbiM MACHUMHBLIM NOMOKOM U ¢ npumenenuem MI J/[-nepemewueamens ¢ npooonibHbIM
MACHUMHBLIM NOMOKOM. B Xo0e skcnepumenmog ycmanoseieHo, 4mo npu NIAGNeHUU CAUMKOS
umaiom YposHe pacniasa  yeiecoobpazno  ucnoavzosamv MI J/[-nepemewiueamens ¢
nonepeunbiM MazHumuslm nonem. Hcnonvzosanue 3mo2o ycmpoucmea no3eoaum COKpamumb
epems niasku Ha 15 %.

KiroueBsie cnoBa: Ml /]-nepemewusanue, nonepeunviii MASHUMHbBIL NOMOK, HPOOONbHBIU
MAZHUMHDLL NOMOK

RESEARCH ON A PHYSICAL MODEL OF A MELTING FURNACE
USING ELECTROMAGNETIC MIXERS WITH TRANSVERSE AND
LONGITUDINAL MAGNETIC FLOWS

T.A. Boyakova, A.A. Avdulov

The article presents the results of physical modeling of a melting furnace during melting
solid aluminum ingots using magnetohydrodynamic (MHD) stirrers with transverse and
longitudinal magnetic fluxes. The technological process of melting solid aluminum ingots occurs
at a low melting level. In the course of physical modeling, the melting time of the ingots was
determined: without application of MHD stirrers, with application of an MHD stirrer having a
transverse magnetic flux, and with the use of an MHD stirrer having a longitudinal magnetic
flux. The experiments show that in the process of melting ingots and at a low melting point it is
advisable to use an MHD stirrer with a transverse magnetic field. This device will enable
reducing the melting time by 15%.
Keywords: MHD mixing, transverse magnetic flux, longitudinal magnetic flux

TEILIOBASI MOJEJb MU OCOBEHHOCTHU ®OPMHUPOBAHUS
MOP®OJIOTUN TIOKPBITUSI OKCHJIA AJIOMHUHHUS 1IPA
NUMIYJIbCHOM JA3BEPHOM HAIIJIABKE
AJSL. 3opkun, U.B. Poauonos, I1.LH. YcTrunosn

IIpogedenvl  meopemuko-sKkCnepuMeHmaibHble UCCIe008aHUs npoyecca GopMUposansl
ANIOMOOKCUOHO20 ~ NOKPLIMUSA  B030€UCMBUEM  NIA3EPHO20  U3NYYEHUs, 2eHEepUpyemozo 6
umnynocHom pesicume. Obpabomka 0o6pazyos nposoouLaACs nymem HanIa8KU MeIKOOUCNEePCHO20
nopowxa Al,O3 npu ocywecmenenuu auHeliHol cXemMbl CKAHUPOBAHUS  NOBEPXHOCHIU.
Paccmompena mooenv mannasku nopowka kopynoa c¢ pasmepom 3epen 20...80 mkm Ha
noonodcky uz Hepocaserowen cmaiu  12XISHIOT umnyabCHbiM 1A3ePHLIM  U3LYYEHUEM
mownocmoto 800 Bm, ouamempom nyuxa 0,5 mm, oaumenvnocmvio umnyivca 0,5 mc u
ckeaxcnocmoio 100. Yemanoseneno, umo, Hacpeé sepen viue memnepamypul kunenus 3400 K



npoucxooum 3a 1...2 umnyavca ¢ oxaaxcoenuem pacniasa 6 nayze mexncoy umnyivcamu 0o 800
K co cropocmoio 10° K/e. Obpaszosanue nopucmot CMpyKmypvl NOKpbImMus 00YC1061eHO
BbINIECKOM PACNIA8a U3 JYHOK U 00pa3oeaHuem meepovlx CMEHOK NOop C B6blCOKUM
Koaghpuyuenmom ompadsicenusi mopyos. IIpounocms cyenjieHus noOaYYAEMO20 NOKPLIMUSL C
HOONOJACKOU  00YClo8IeHa  0080IAKUBAHUEM — PACHIABOM — MAMepuald NnooOJIONCKU  3epeH
00pa3YIOWUXCSL ATIOMUHATMNO8, OKCUO08 U HUMPUOO8 XPOMA U MUMAHA.

KitoueBbie ciioBa: 1azepHoe umnyibCHoe cnekanue, KOPYHOOS8bl NOPOUWOK, Meniosas Mooelb,
Gazosvie u cmpykmypHvle npespaweHus, NOpucmoe NoOKpvlmiue, MUKpOmMeepooCms

A THERMAL MODEL AND MORPHOLOGICAL CHARACTERIZATION
OF ALUMINUM OXIDE COATING UNDER PULSED LASER CLADDING

A.Ya. Zorkin, 1.V. Rodionov, N.A. Vavilina, P.N. Ustinov

Theoretical and experimental studies of the process relating formation of aluminum oxide
coating under the influence of laser radiation generated in a pulsed mode were carried out.
The samples were processed by cladding finely dispersed Al,O3; powder using a linear
surface scanning scheme. A model pf cladding the corundum powder with a grain size of
20...80 microns onto a Stainless steel 12Cr18Nil0Ti substrate by pulsed laser radiation with
the power of 800 W, the beam diameter of 0,5 mm, the pulse duration of 0,5 ms and the
borehole of 100 is considered. Heating of the grains above the boiling point of 3400 K
occurs within 1-2 pulses with cooling the melt during the pause between the pulses up to
800 K at the rate of 10°K/s. Formation of the porous structure is caused by the melt splash
the wells and formation of solid walls with a high reflection coefficient of the ends. The
adhesion strength of the coating to the substrate is due to the coating grains of the resulting
aluminates, oxides and nitrides of chromium and titanium by the melt substrate.
Keywords: laser pulse sintering, corundum powder, thermal model, phase and structural
transformations, porous coating, microhardness

OBOCHOBAHMUE BO3MOXHOCTHA YJIbTPA3ZBYKOBOI'O
PACIIBIJIEHUSA OAOPAHTA nPHu MATHACTPAJIBHON
TPAHCIIOPTUPOBKE INIPUPO/JTHOI'O I'A3A

H.B. bekpenes, U.B. 3100una, K.H. Orypuosn

Boinonnen ananusz memooog pacnvlienusi HHCUOKOCMEU, 6 MOM Yucie 000paHma 8 Nomoke
ApU  MPAHCROPMUPOBKE NPUPOOHO20 2A3d U NOKA3AHA NePCHeKMUBHOCMb  NPUMEHEHUs.
YIbmMpazeyko8020 pacnviienus. Ha ocnoee 6bINOIHEHHbIX IKCNePUMEHMAIbHBIX UCCIeO08AHULL
YCMAHOBEHO, YMO HAULYYWUe XAPAKMEPUCMUKYU GopMupyemo2o @GOHmMana MuKpoKaneis
obecneuusaromest npu pe3oHancHou wacmome 44 kl'y ¢ amnaumyoamu om 5 00 8 mxm. Cpeonuil
pasmepranenv — 24-27 mxm, kosgpguyuenm sapuayuu — 0,43-0,96 %. IIpouszsooumenvrocme
pacnviienusi cocmasnsiem He meree 0,2 ma/c.

KiroueBbie cnoBa: Vasmpazeykosoe pacnvlienue, 000pawm, pe30HAHCHAS 4aACmMomd,
CKOPOCb PACNbLIEHUS, NIOMHOCMb U OOHOPOOHOCMb (POHMAHA, pA3MEDP MUKPOKANEb

A POSSIBILITY OF ULTRASONIC SPRAYING OF ODORANT AT THE
TRUNK TRANSIT SYSTEM OF NATURAL GAS

N.V. Bekrenev, 1.V. Zlobina, K.N. Ogurtsov

The analysis of methods of spraying liquids, Analysis of the methods of spraying liquids,
including odorant in the flow during transportation of natural gas, is performed and
prospects for using ultrasonic spraying are shown. Based on the performed experimental
studies, it is found that the best characteristics of the formed fountain of microdrops are
provided at the resonant frequency of 44 kHz with the amplitudes from 5 to 8 microns. The



average droplet size is 24-27 microns, and the coefficient of variation is 0.43-0.96 %.
The spraying capacity is at least 0.2 ml/s.

Keywords: ultrasonic spraying, odorant, resonant frequency, spray rate, density and
uniformity of the fountain, size of microdrops

YUCJEHHOE MOJEJUPOBAHUE IMPOIIECCA HATPEBA CBAPHOH
«CTAJIb —- TUTAHOBOW» KOHCTPYKIIUU TP TEPMOOBPABOTKE
TBU

N.C. Eropos, A.B. Boiiko A.A. ®oMuH

Kombunuposannvie KoHcmpyKkyuu cucmemvl «CMalb — MUMAH» WUPOKO NPUMEHAIOMCS 8
npoMvlulieHHocmu. [[nsa amou yenu npumeHeHue KOHMAKMHOU C8APKU MOJCHO CUUMAamoy
00CMAmMoO4HO NePCNeKMUBHbIM. YIyuuums Kauecmeo makux COeOUHEeHULl MOJCHO 3a cuem
UHOYKYUOHHOU mepMoobpabomku. B nacmoswem uccredoganuu npeocmasiensvl pesyibmamol
YUCTIEHH020 MOOENUPOBAHUSL NPOYecca UHOVKYUOHHOU mMepMoodOpadbomKu OuMemaniiudecKux
uz0enutl, CmpyKmypa KOmopbwixX COOepHCUM OCHO8Y U3 Obicmpopeddcyujell UHCMPYMeHMAalbHOU
cmanu P6M5 u 3auumnoe nokpvimue u3 mexHu4ecko2o mumand.

KittoueBbie clioBa: mokxu 8blCOKOU 4acmomul, ObICMPOPeNCYuas UHCMPYMEHMAIbHAS CIAD,
MexXHu4ecKull mumat, mepmooopadbomka, C1oucCmas Cmpykmypa

NUMERICAL SIMULATION OF THE HEATING PROCESS OF A
WELDED “STEEL - TITANIUM” STRUCTURE DURING HEAT
TREATMENT OF HIGH-FREQUENCY ELEMENTS

1.S. Egorov, A.S. Voiko, A.A. Fomin

Combined structures of the steel-titanium system are widely used in industry. For this
purpose, the use of resistance welding can be considered quite promising. The quality of such
compounds can be improved through induction heat treatment. This study presents the results of
numerical modeling of the process of induction heat treatment of bimetallic products, the
structure of which contains a base made of high-speed tool steel R6M5 and a protective coating
of commercially pure titanium.

Keywords: high frequency currents, high-speed tool steel, commercially pure titanium, heat
treatment, layered structure

CTPYKTYPA YIIPABJISTIOIIEN CUCTEMBbI OXJTAXKIAEHUSA
JABUT'ATEJISA BHYTPEHHEI'O CT'OPAHUA
10.B. I'apmam, U.U. IlonomapeBa, A.E. Paccoxun

Paccmompena cmpykmypa cucmemvl, oxnaxcoarouer 08ueamenb GHYMPEHHE20 C2OPAHUsL
(ABC), nossonaiowas u3mMeHAmMb mMeMnepamypy oxXaaxcoarujet HCUOKOCMU, U CaMO20
ogueameins npu U3MeHeHuU pexcuma e2o pabomwl. Hccieoosarnue npogedeHo ¢ Yeubto YiyyuleHus
IKCNILYAMAYUOHHBIX — XAPAKMEPUCMUK — CUCMEeMbl  YAPAGNeHUs, NO380NAI0WUX  VIYYUUMb
mouyHOCMb noodoepiicanus memnepamypnoco pedxcumol J[BC 0o eenuuun okono 1 epad., umo
0CODEHHO npu 8bICOKUX 000pOmMax 0gueameins, 3aMemHO GIUsAem HA NOTHOMY C2OPAHUS MONIUBA
U Ha 9KOIo2UI0 OKpydcaroweu cpeovl, a makxce Ha cpok cayxcovl [BC. Cmabunvrocms
noxazamenei pabomol [J[BC 6 3nHauumenvHou mepe onpeoensiemcs e20 memMnepamypHuim
DedACUMOM, KOMOPAsi, 8 C80I0 0uepedb, 3AGUCUM OM CMPYKMYpPbl, MOYHOCMU U HAOEHCHOCU
pabomsi cucmemvl YNPABIEeHUs OXIANCOEHUEM 08USAMETS BHYMPEHHE20 C2OPAHUS

KntoueBble cioBa: ynpasaaowas cucmema, 08uecamesb 6HYMpeHHe20 C2opaHus, 4acmoma
spawenusi d1eKkmpoosuzamenss NOCMOAHHO20 MOKA;, pe2yIUpo8Kd 8030YUWHO20 NOMOKA,



agmomamuyeckas — pe2yiupoeéKka — memnepamypwsi,  npeobpazosamenvb  Napamempos
97IeKMpPUYecKoli IHepeuU, MOKCUYHOCMb OMPAOOMABUIUX 2A308

STRUCTURE OF THE INTERNAL COMBUSTION ENGINE CONTROL
COOLING SYSTEM

Yu.V. Garmash, I.1. Ponomareva, A.E. Rassokhin

The structure of the cooling system of the internal combustion engine is considered, which
allows for adjusting the temperature of the coolant, and accordingly, the internal combustion
engine, depending on its operating mode. The main goal he research is to improve the
operational characteristics of the control system, which allows increasing the accuracy of
the temperature regime of the internal combustion engine to the values of about 1 deg.,
which significantly affects, especially at high engine speeds, both completeness of fuel
combustion and the environmental ecology, and the service life of the engine itself. Stability
of the internal combustion engine performance is largely determined by its temperature,
which in turn, depends on the structure and accuracy in control of the cooling system of the
internal combustion engine.

Keywords: control system, internal combustion engine, DC motor speed; automatic
temperature control, electric energy parameter converter, exhaust gas toxicity

CTATUCTHYECKASI OIIEHKA PE3YJbBTATOB W3MEPEHUI
HOMMHAJIOB COIIPOTUBJIEHUM METAJIIOIIVIEHOYHbBIX
PE3UCTOPOB MJIT-0,25

A.P. UOparumos, C.B. /IBopHukoB

B pabome npedcmasnenvi pesynomamol cmamucmuuecko 06pabomru OAHHbIX USMeEPEHUs.
conpomugnenus y napmuu Memallon1eHounbix pesucmopos MJIIT-0,25 ¢ HomuHanbHbim
sHauenuem 2,4 xOm, npoussedenuvix 6 1980 200y ¢ Cosemcrxom Coroze. /lana oyenka ux
coomeemcmeus 3aA6/151eMOMY I'oCct 5.172-75 «Pesucmoput NOCMOsIHHbIE
memannoousnekmpudeckue munog MJIT u MT mownocmuwie pacceanus 0o 2 Bm. Tpebosanus k
Kauyecmey ammecmo8aHHOU NPOOYKYUU» HA OCHO8e Kpumepus coziacosanus Koamozoposa-
Cmupnosa. Bvlosunymoel npeononosicenus O HNPUYUHAX HUSKOU MOYHOCMU UCCLE0YeMbIX
Pe3UCMOopos U onpedeiieHbl HanpasieHus no OdlbHeluemy Uccie008aHUu 8 paccmampusaemou
obracmu.

KnroueBble  croBa:  MemanionnieHOYHul — pe3ucmop,  usmMepeHue - HOMUHATLHO2O
CONpOMuUGIenUs, 2UCMOSPAMMAd, HOPMANIbHOe pdchnpeoeieHue, Kpumepuil Cco2laco8aHus
Konmozoposa — Cmuprosa

STATISTICAL EVALUATION OF MEASUREMENT RESULTS OF
RESISTANCE RATINGS OF METAL-FILM RESISTORS MLT-0.25

A.R. Ibragimov, S.V. Dvornikov

The processing of the resistance measurement data for a batch of metal film resistors MLT-
0.25 with the nominal value of 2.4 kOhm, produced in 1980 in the Soviet Union. Their
conformity to the claimed GOST 5.172-75 "Permanent metal-dielectric resistors of MLT and MT
types with the power dissipation up to 2 W is assessed. The requirements for quality of the
certified products are made "On the basis of the Kolmogorov-Smirnov conformity criterion”.
The assumptions about the reasons for low accuracy of the resistors under study are put forward
and directions for further research in the area under consideration are defined.

Keywords: metal-film resistor, nominal resistance measurement, histogram, normal
distribution, Kolmogorov-Smirnov agreement criterion



PASPABOTKA HABJIIOJATEJISA ITIOJHOI'O IIOPAIAKA  JIJIsA
HOTI'PYKHBIX ACHUHXPOHHBbIX SJIEKTPOJABUTATEJIEN C
AJJANITUBHBIM HABJIOJATEJIEM C O TAJJOHHOMW MOJEJIBIO

E.A. lomaxun, H.C. [Tonos, B.A. Aunopoes, M.E. Buiano6eprep

B pabome npedcmaenen nabiooamenb NOAHO20 NOPAOKA OISl HASPYHCEHHO20 NOSPYHCHO20
Kabensi Ha OCHOBe CXeMbl 3AMeWeHUss C KACKAOHbIM BKIHYEHUEM YemblPexnoIOCHUKOS.
Ipeonoswcennas cmpykmypa nadarooamens no3go0.aen GblYUCTAMb OYEHKY HANPAJNCEeHUs U MOKA,
nOMPeOIAEMO20 NOZPYIHCHBIM INEKMPoOsucamernem. Boruucientvie oyeHKu moka u HanpsasceHus Ha
aniekmpoosueamene Mo2ym Obimb UCNOIb3068AHbL OISl PA3PAOOMKU CIMAHOAPMHBIX Habm00amerell
NePeMEHHbIX COCIMOSIHUSL DNEKMPOOBUSAMENSL, NPUMEHSIEMbIX 6 JLeKIMPONPUBOOe NEPEMEHHO20 MOKA.
Bovinonneno umumayuonnoe mooenuposanue 0/ OYeHKU Kauecmaea CUHME3UPOBAHHOU CUCTEMbL.
KitroueBbIe CIIOBa: nOSPYIHCHOU 21eKmpoosueamend, YCMAHOBKA JIeKMPOYEHMPOOE’CHO20 HaAcCoca,
Habnooamenb NOIHO20 NOPAOKA, ONUHHASL TUHUS

DEVELOPMENT OF A FULL - ORDER OBSERVER FOR SUBMERSIBLE
INDUCTION ELECTRIC MOTORS WITH ADAPTIVE OBSERVER IN
THE REFERENCE MODEL

E.A. Domakhin, N.S. Popov, V.I. Anibroev, M.E. Vilberger

The paper presents a full-order observer for a loaded submersible cable based on an
equivalent circuit with cascaded four-terminal circuits. The proposed observer structure allows
for calculating the estimate of the voltage and current consumed by a submersible motor. The
calculated estimates of the motor current and voltage can be used to develop the standard motor
state variable observers used in AC drives. Simulation modeling was performed to assess the
quality of the synthesized system.

Keywords: submersible motor, electrical submersible pump unit, full-order observer, long
transmission line

UMUTAIIMOHHOE MOJEJTAPOBAHUE CHCTEMbBI TIUTAHUS
SJEKTPOHHBIX YCTPOUCTB OIITUYECKUM U3JTYUYEHUEM
O.A. AnjapeeBa, A.U. 3emuos, JI.I'. MuryHnoBa

B cmamve paccmompenvl cucmemvl NumManusi 9AEKMPOHHLIX YCMPOUCME ONMULECKUM
uznyuenuem. IloopobHo paccmompen 60ONPOC UMUMAYUOHHO2O MOOEIUPOBAHUS OOHO20 U3
NePCNeKMUBHbIX 8APUAHMOE CXeM NOCMPOEHUsL CUCMEMbL NUMAHUsL INEKMPOHHBIX YCIPOUCMS.
Paspabomana mooenv npeonacaemou cucmemvt 6 npocpammuom xomniekce MATLAB ¢
VKa3anuem OONyujeHull u MoOemupyemuvlx 6J10K08.

KiroueBble croBa: cucmema numanusi ONMUYECKUM UBTYYEHUEM, KOMNbIOMEPHAs MOOeib,
ONMOBOJIOKOHHBI MPAKM, J1A3EPHBLU OUOO

SIMULATION OF THE POWER SUPPLY SYSTEMOF ELECTRONIC
DEVICES WITH OPTICAL RADIATION

O.A. Andreeva, A.l. Zemtsov, L.G. Migunova

This article considers the optical radiation power supply system of electronic devices. The
simulation modeling issue for building one of the promising options in elctronic devices power
supply systems is considered. The model of the proposed system is developed in the MALAB
program complex with specification of assumptions and modeled blocks.

Keywords: optical radiation power supply system, computer model, fiber optic path, laser
diode



PASPABOTKA BBIYUCJIIMTEJIA JUHAMMWYECKOI'O YPOBHA
AKUAKOCTH B CKBAXKHWHE 110 CHUI'HAJIAM JATYUKOB
IJEKTPUYECKUX BEJIMYUH CTAHIIUU YIIPABJIEHUSA
MHOI'PYKHBIM HACOCOM

K.M. Yybapos, B.C. lllyes, A.B. Ctapuxkos

B cmamve paccmampusaemcsi HO8bili n0O0X00 K onpeoeneHuro OUHAMUYECKO20 VPOBHS
AHCUOKOCMU 8 HEPMSAHOU CKBANCUHE NO USMEPEHHBIM OCLiCMBYIOWUM 3HAYEHUAM (A3H020 MOKA U
HANPAXCEeHUsI HA 8blX00e CMAHYUU YNPABLEHUs NOSPYIHCHLIM HACOCOM, d MAKdHCe C YYemom
yacmomul. Hatloena anarumuueckas 3asucumocms, CEA3bl8AIOWASL OUHAMUYECKULI YPOBEHb C
MOKOM, HANPAJNCEHUEeM, YACmOmou U Nnapamempamu J1eKmpomexHuyecKkoz0 KOMNIeKcd
oobvlsarowell ckeadxcutvl. IIpoussedeHo mooeruposanue CUCmembl YAPAGICHUS NOZPYICHBIM
HACOCOM, 3aMKHYMOU NO CUSHATLY BblYuciumens OUHAMUYeckoeo ypoeusa. Pesynvmamol
MOOENUPOBAHUSL NOKA3BIBAION, YN0 NPUMEHEHUE GbIYUCIUMENs. NO3BOJISIeN BblBeCHU HeQMIAHYIO
CKBANCUHY HA CMAYUOHAPHDILI PedcUM pabomuvl ¢ 3A0AHHLIM OUHAMUYECKUM YPOBHEM, npuiem
NOSPEUWHOCHb QOCMUICEHUS OUHAMUYECKO20 YPOBHs He npesviuaem 2 Y.

KitoueBbie cnoBa: OuHamuueckuii ypoeHb HCUOKOCMU, HeDMAHAS CK8ANCUHA, OAMYUK
MOKa, 0AM4UK HANPSIICEHUsL, YaCmoma

DEVELOPMENT OF A COMPUTEROF THE DYNAMIC LEVEL
LIQUIDS IN THE WELL ACCORDING TO SENSORS SIGNALS
ELECTRICAL VALUES OF THE SUBMERSIBLE PUMP CONTROL
STATION

K.M. Chubarov, V.S. Shuev, A.V. Starikov

The article discusses a new approach to determining the dynamic level of liquid in the oil
well based on the measured effective values of the phase current and voltage at the output of
a submersible pump control station, as well as with account for the frequency. An analytical
relationship was found that connects the dynamic level with the current, voltage, frequency and
parameters of the electrical complex of a producing well. A simulation of the control system of a
submersible pump, closed by asignal from a dynamic level computer, was carried out. The
simulation results show that the use of a computer makes it possible to bring an oil well to a
stationary operating mode with a given dynamic level, and the error in achieving the dynamic
level does not exceed 2 %.
Keywords: dynamic fluid level, oil well, current sensor, voltage sensor, frequency

AHAJIM3 TEIUVIOBBIX ITPOOECCOB B JAYI'OCTATOPHOM
NHAYKTOPHOM I'EHEPATOPE
B.II. bytko, P.B. Ky3bmuu

B Oannoii pabome npogooumcs uUMUMayuoHHoe MOOEIUPOBanUe Mennio8blX NpoYeccos
8 0Y20CmMAamopHOM UHOVKMOPHOM 2eHepamope ¢ nomoujbio npozpammuvl Elcut 6.6. 3aoanvi
HeobxX00uMble YNpoweHUs U YCI08Usl, ONpedeleHbl UCNONIb3YeMble MAMePUaIbl U UX napamempbi.
Ilo pesynomamam mooenuposanusi coenamn 6bl800 O UX COOMEEMCMBUU C NPed8apumeIbHbiM
pacuemom, pazpabomanvl peKoOMeHOAyuUu Nno YEeIUUeHUI0 MOYHOCMU MEeNI08020 pacyema
eeHepamopa.

KitoueBble cioBa: mennosvie npoyeccol, 0y20CmMamopHblil UHOYKIMOPHbBILL 2eHePamop, Memoo
KOHEUHbIX 9NeMEHMO08, UMUMAYUOHHASL MOOEb

ANALYSIS OF THERMAL PROCESSES IN AN ARC-STATOR



INDUCTOR GENERATOR

V.P. Butko, R.V. Kuzmin

The research deals with simulation modeling of the thermal processes in an arc-stator
inductor generator using the Elcut 6.6 program. The necessary simplifications and conditions
are specified, the materials used and their parameters are determined. Based on the modeling
results, a conclusion was made that they correspond to the preliminary calculation, and
recommendations were developed to increase the accuracy of thermal calculation of the
generator.

Keywords: thermal processes, arc-stator inductor generator, finite element method,
simulation model

WCCJEJOBAHUE JOIMMYCTUMBIX TOKOBBIX HATPY3OK JIMHUHA
BAJTAKOBCKOI'O SHEPT'OY3JIA
E.A. lynaeBa, T.IO. /IlynaeBa

B cmamve npedcmaenenvt pezyiomamul uccieoosanuili. 0COOEHHOCMEU IHeP2OCUCTeMbl
Capamosckou obnracmu, banaxosckoeo u Capamoeckozo sHepeopaiionos. Hccnedosanwl
nepcnexmuswl pazsumusi snepeemuxu Capamosckoti oonacmu 0o 2029 2ooa. I[Iposeden ananusz
cxemHo-pexxcumnou  cumyayuu banaxkoeckozo smepeoysna ¢ yuemom nepcnekmus  e2o
passumus. Buviaenen nebnaconpusamusiii cyenaputi pabomsi dHepeocucmemsl banaxosckozo
aHepeoysia npu pemonme aemomparcgopmamopa ceasu 220/500 kB barAI3C. Ilposeden
pacuem mokosvlx Haepy3ok JIDII u Ookaszana 603MONCHOCMb 3HAYUMENbHOU MOKOBOU
nepezpysku Ha aunuu 220 kB Capamoeckas I'DC — IIC Ilenmpanvuaa. Cghopmuposana
pexomenoayus modepruzayuu AOIIO nunuu.

KiroueBwie cnoBa: banaxosckuti snepeopation, Capamosckuii snepeopation, JISII, pexcum,
oonycmumas moKo8as Ha2py3Ka

INVESTIGATION OF PERMISSIBLE CURRENT LOAD LINES OF
BALAKOVO ELECTRICAL GENERATING SYSTEM

E.A. Dunaeva, T.Yu. Dunaeva

The article presents the results of studies of the The article presents the results of research into
the characteristics of the power system in Saratov region, including Balakovo and Saratov energy
areas. The prospects for energy sector development in Saratov region until 2029 have been studied.
Analysis of the circuit-regime situation in Balakovo energy generating system was carried out, with
account for the prospects of its development. An unfavorable scenario in operation of the Balakovo
power system during repair of the BaINPP 220/500 kV communication autotransformerhas been
revealed. Calculation of the current loads in transmission lines has been carried out and a possibility
of a significant current overload on the 220 kV line of Saratovskaya HPS — Tsentralnaya substation
has been proved. Recommendations for modernization of the automatic equipment overload
limitation of the line have been determined.

Keywords: Balakovo power district, Saratov power district, power lines, mode, permissible
current load



