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HUOPOBOE MOJIAEJIMPOBAHUE W VIIPABJIEHUME MWHIAYKIIMOHHbBIMA
HAT'PEBATEJIbHbBIMU CUCTEMAMMU B METAJIUTYPT' A

B.b. JlemujgoBuu

PaCCMOTpeHBI OCHOBHBIC 3TaIllbl B 3BOJOIIMH LIPI(prBOl"O MOJICJIMPOBAHUA
HHAYKIOUOHHBIX HArpeBaTCJIbHbIX CHUCTCM. Pa3pa60TaHH OKOHOMHUYHBIC MCTOJALI pacycTa
QJICKTPOMAarouTHBIX oJeHn B YCTpoﬁCTBaX HHAYKOHMOHHOI'O Harp€Ba U IPHUHOUIIBI IIOCTPOCHUA
MYJIbTH (PU3MUECKUX MOJIENEH, B TOM YHce HanOoJiee BaKHBIX — 3JEKTPOTEIUIOBBIX MOJEINEH.
Pa3pa60TaH MaKeT CIICHUAIN3UPOBAHHBIX IIPOrpaMm JJisd MOACIIUPOBAHUA HE TOJIBKO YCTpoﬁCTB
HHAYKOUOHHOI'O Harpesa, HO H TEXHOJIOTUA C MCIIOJIb30BaHUEM HHAYKOUOHHOI'O Harpesa.
I'maBHOE AOCTOMHCTBO CIHCHHAIM3UPOBAHHBIX IIaKETOB II0 CPaBHCHHIO C KOMMEPUECKHUMU
3aKIIF0YacTCd B BO3MOXKXHOCTHU HX HCIIOJB30BAHUA IPHU YHPABJICHUHW KOMIIUJICKCAMHU B PCKUMC
PE€AJILHOIO0 BPEMCHH. Iloka3aHna TecHast CBS3b ONTHMAaJIBHOTO IMPOCKTUPOBAHUA U YIIPABJICHUS
UHAYKIIMOHHBIMU ~ HarpeBatesisiMu.  Jlormunoe  pa3Butue HU(POBOTO  MOACTUPOBAHUSA
HHAYKIOUOHHBIX HAarpeBaTCJIbHBIX CHCTCM B MCTAJUIYPIrUHh 3aKIOYACTCs B paapa60TKe MEra
Mojeneii W 1HMQPOBBIX JABOHHHUKOB. I[lpuBeseHB TpUMEpPHl HWCIONB30BAHUSA KOHIICIIHH
nu(GPOBBIX JABOMHUKOB TpU pa3pabOTKe pPa3IMYHBIX KOMIUIEKCOB B METAJLNTyprH4ecKou
IMPOMBIIIJICHHOCTH.

KimroueBrle CJIOBaA: I/IH,HYKLII/IOHHHﬁ Harpes, KOMIIBIOTCPHOC MOJICINPOBAHUC,
DIIEKTPOMArHUTHBIE M TEMIIEPATypHBIC TOJS, ONTHMAJIbHOE TPOCKTUPOBAaHUE, UUPPOBOU
IBOMHUK

DIGITAL SIMULATION AND CONTROL OF INDUCTION HEATING SYSTEMS IN
METALLURGY

V.B. Demidovich

The main stages in the evolution of digital simulation of induction heating systems are
considered. Efficient methods for computation electromagnetic fields in the induction heating
devices and principles for the construction of multi-physical models, including the most
important electro-thermal models, have been developed. A package of specialized programs for
modeling not only induction heating devices, but also technologies using induction heating has
been developed. The main advantage of specialized packages in comparison with commercial
ones is a possibility of their use in real-time control of complexes. A close connection between
the optimal design and control of induction heaters is shown. The logical development of digital
simulation of induction heating systems in metallurgy is the development of mega models and
digital twins. Examples of using the concept of digital twins in the development of various
complexes in metallurgical industry are given.

Keywords: induction heating, computer simulation, electromagnetic and temperature fields,
optimal design, digital twin

[NTEPCIIEKTHUBbI [NPUMEHEHUA 3JIEKTPOKOPOHHOI
TEXHOJIOI'MHA JIAA OYUCTKHU BO3 Y XA

E.I'. [Topces, b.B. Mano3émos

ITpoBenén aHamu3 crocoOOB OYMCTKH Ta30B OT B3BEIICHHBIX YAaCTHIl B MEIUIIUHCKHX
YUPCKACHUAX 10 PA3JIMUYHBIM KPHUTCPUAM U IMPCATONKCHO HAITPABJICHUEC PA3BUTHUA KOMIIJICKCHBIX
KOHCTpyKuui. [IpoaHanu3npoBaHbl MpoOIEeMbl OYUCTKH BO3yXa MEIUIUHCKUX MOMEIIECHHH,
napaMeTpbol Kadu€CTBa OYMUCTKH. Hpe)ICTaBJ'IeHBI KPpUTCPUHU ONTUMH3AIMU TCXHOJOTMHU WU JaHbI
PEKOMEHJAlMM 10 COBEPIICHCTBOBAHUIO CHCTEM OUYUCTKM BO3AYyXa B MEIMIHMHCKHX
YUPEKICHUSX.

KntoueBble cnmoBa: oO4MCTKAa BO31yXa, GUIBTPBI, AIEKTPOPHIBTPHI, LHUKIOHBI-
OBUICOTACIINTCIIN, BJ'IGKTpI/I‘IeCKI/Iﬁ KOpOHHBIfI paspaa, CUIOBBIC JIMHUKU JJICKTPUYCCKOI'O IT0JIA,
WHAKTUBAaLlUs MUKPOOPTraHU3MOB



PROSPECTS FOR APPLICATION
OF ELECTRIC CORONA TECHNOLOGY FOR AIR CLEANUP

E.G. Porsev, B.V. Malozyomov

Analysis of the methods for gas purification from suspended particles in medical
institutions was carried out according to various criteria, and a direction for the development of
complex structures was proposed. The problems of air purification of medical premises,
parameters of purification quality are analyzed. Criteria for optimizing the technology are
presented and recommendations are given for improving air purification systems in medical
institutions.

Keywords: air purification, filters, electrostatic precipitators, cyclones-dust separators,
electric corona discharge, electric field lines

NCCIIEHOBAHUE COCTABA, CTPYKTYPblI MW TBEPJOCTU THUTAHA,
IMOJABEPTHYTOI'O UHAYKIIMOHHOMY A3OTHUPOBAHUIO

I1.A. TTankanos, B.A. Komypo, A.A. ®omuH

B pabote uccnenoBanuck cocraB, CTPYKTypa U MUKpPOTBepAOCTh TUTaHa Mapku BT1-00
MocJie MHAYKIITMOHHOTO a3oTupoBaHus. [Iporecc azoTupoBaHus MPOBOAWICA B J1TA0OOPATOPHOM
HI/IHI/IH,HpH‘ICCKOﬁ KBapI_IeBOfl KaMepe, pacnonaraeMoﬁ B aKTHUBHOHW 00macTu TPEXBUTKOBOI'O
uHaykropa. Ilocne 3amonHeHust kamepbl razoo0pazHbiM asoroMm 1o gasienust 0,2+0,05 Mlla
IMPOBOANJICA BBICOKOYACTOTHBIN I/IHI[yKI_II/IOHHHﬁ HarpeB IIpU TOKE HWHAYKTOpPA 2,9 KA ¢
paznuuHoi jymmtenbHOocThI0 Tporiecca 60, 300 u 600 c¢. B pe3ynbrare BEICOKOTEMIIEPATYPHOTO
A30THPOBAHUA Ha6J’IIOI[aJ'IOCL HACbIICHHUEC TUTAHA a30TOM C COACPIKAHUCM €TI0 B IIOBECPXHOCTHOM
cioe ot 2,05 mo 12,95 ar.%. MakcumanbHas NOBEPXHOCTHas MHUKPOTBEPAOCTb 00pa3lioB
cocrapmsuia  1500+50 HV0,98. VYcraHoBiaeHa BO3MOXXHOCTH (OPMHpPOBAaHUS Ha THUTaHE
YIPOYHEHHBIX AU((Y3HOHHBIX c0eB TiIyOmHOH 10 50+20 MKM M MHKPOTBEPIOCTBHIO 10
500+50 HVO0,98. Ilapametpsl rayOunbl 1ud(HY3MOHHOTO CIOSI U MUKPOTBEPJOCTU 3aBHUCST OT
TeMIiepaTypbl o0pa3lla W JUIMTEIBHOCTH Mpolecca HMHAYKIIMOHHOTO  a30THPOBAHMS,
MIPOBOJIUMOIO MPU TOKE HA UHAYKTOpE 2,9 KA.

KitoueBble cioBa: a30THpoBaHHE, XUMHKO-TEpPMHUYECKas 00pabOTKa, WHIYKIIMOHHBIN
HarpeB, TUTaH, MU} (y3HOHHBIN CIIOH, MUKPOTBEPAOCTb, CTPYKTYpPa

INVESTIGATION OF THE COMPOSITION, STRUCTURE
AND HARDNESS OF TITANIUM SUBJECTED
TO INDUCTION NITRIDING

P.A. Palkanov, V.A. Koshuro, A.A. Fomin

The composition, structure and microhardness of VT1-00 grade titanium subjected to
induction nitriding were investigated. The nitriding process was carried out in a laboratory
cylindrical quartz chamber located in the active region of a three-turn inductor. After the
chamber was filled with nitrogen gas at the pressure of 0.2+0.05 MPa, high-frequency induction
heating was carried out at the inductor current of 2.9 kA with the process duration within 60, 300
and 600 s. As a result of high-temperature nitriding, titanium was saturated with nitrogen with its
content in the surface layer from 2.05 to 12.95 at.%. The maximum surface microhardness of the
samples was 1500+£50 HV0.98. A possibility of forming reinforced diffusion layers on the
titanium with the depth of up to 50+£20 microns and microhardness of up to 500+50 HV0.98 has
been established. The depth and microhardness parameters of the diffusion layer depend on the
sample temperature and duration of the induction nitriding process carried out at the inductor
current of 2.9 kA.

Keywords: nitriding, chemical heat treatment, induction heating, titanium, diffusion
layer, microhardness, structure



BbIEOP KOHCTPYKIIMN n PACUYET ITAPAMETPOB
CHUCTEMBI VIIPABJIEHUA JIPAVIBEPA
JIABEPHOV OCBETUTEJIbHOM CUCTEMBI

C.M. 3yes, /1.0. Bapnamos, I.A. IIpoxopoB

B pabore npencraBieHbl AAaHHBIE O BBIOOpE KOHCTPYKLMH M pacyueTe MapaMeTpoB
CHUCTEMBbl YINpABJIICHUA JpaiiBepa Ja3epHOM OCBETUTENbHOM cucTeMbl. [IpencraBieHa cxema
JpaiiBepa Ja3epHOro Juoja W 00O03HAYeHBbl MEPCHEKTHUBBI €ro ONTUMHU3AIMU. PaccMOTpeHbI
CXEMBI YIIPABJIICHHA JIQ3€PHBIMHU AWOAAMM, CXEMa IIUTaHHUA M CXEMa YIIPABJIICHHA JIa3€PHBIM
nuonoM. PaccmoTpeH mpuHLMN  IEUCTBUSL U OCOOCHHOCTH TOCTPOCHHS  JpaiiBepa,
HCIIOJIB3YIOLIETO  ITOJIYIIPOBOAHHMKOBBIC  JIa3€PHI. B cratne MNPpUBOJUTCA HUCCICOAOBAHHC
IIPUMEHEHUsT MOJEPHU3UPOBAHHOIO Jpocceiss € 3aJaHHbIMM napamerpamu. [lokaszaHo, 4To
YCTpOHCTBO paboTaeT HAa MaKCUMaJbHOH J()(PEKTUBHOCTH, 3asABICHHON IPOU3BOAMUTEIEM
MuKpocxeMbl-apaiiBepa ZXLD1350.

KunroueBbie ciioBa: npaiiBep, JIa3epHBIA THOJ, OCBETUTEIBHOE YCTPOMCTBO, JIPOCCEINb,
QJICKTPHUYCCKAad CXEMa

DESIGN SELECTION AND PARAMETER CALCULATION

DRIVER MANAGEMENT SYSTEMS OF LASER LIGHT SOURCES

S.M. Zuev, D.O. Varlamov

The paper presents the data regarding the choice of design and principles of operation of
the laser lighting system driver. A scheme of the laser diode driver is presented and prospects for
its optimization are outlined. Control circuits for laser diodes, a power supply circuit, and a laser
diode control circuit are considered. The operation principles and features of a driver
construction using semiconductor lasers are considered. The paper presents a research into usage
of a modernized throttle with specified parameters. The device operates at maximum efficiency
declared by the manufacturer of the ZXLD1350 driver chip.

Keywords: driver, laser diode, lighting device, inductor, electrical circuit

[OBBIIIAIOIININ ~ IBYXKACKAJIHBIM  PEICYJIATOP  ITOCTOSIHHOI'O
HATIPSDKEHUSA HA OCHOBE PE3OHAHCHBIXCTPYKTYP C TTEPEKJIFOYAEMbBIMU
KOHAEHCATOPAMHU

H.B. Hypumaros

B crathe npeajaracTes HOBBII_HaI-OH_[I/Iﬁ npeo6pa30BaTenL MMOCTOAHHOI'O HAIIPAKCHUSA Ha
OCHOBE PE30HAHCHBIX CTPYKTYp € NEPEKIOYaeMbIMH KOHAEHcatopaMu. [IpoBeneHbl aHamu3
QJICKTPUYCCKUX IPOLHECCOB B CXEME, pacdeT mapaMeTpoB 3JICMCHTOB. Pa3pa60TaHa
KOMITIBIOTCPHAA MOACIb PEryjsaTopa, IHOJYYCHBI JSHEPrETUUYCCKUC XAPaAKTCPHUCTHUKHU. ITokazan
MakeTHbIIl o0paser; mepBoro kackajaa peryisTopa. IIpoBeneH CpaBHUTENbHBIH aHaIU3
HCCIIeYyeMOTo Mpeodpa3oBarelis ¢ MPOMBIIIJIEHHBIM 00pa3oM IO TMOKa3aTessiM TabapuToB U
KIIJ[. BxogHoe HanpsbkeHue perynastopa 12 B, Beixognoe Hanpsbkenue 46 B, momiHocts 100
Br.

KiroueBble ciioBa: cuiioBast QJICKTPOHHKA, PETYIATOP MMOCTOSHHOT'O HAIIPAKCHUSA, MATKAA
KOMMYTalllsl, pe30HaHCHBIN MTpeoOpa3oBaTesb, NepeKIoYacMble KOHIEHCATOPbI, KOMIIBIOTEPHOE
MOJIEJIMPOBAaHUE, MHOTOCIIONHBIA Kepamuueckuil konzaeHcarop, MOSFET-tpansuctop, nuon
[oTTKHM

STEP-UP TWO-STAGE DC VOLTAGE REGULATOR BASED ON RESONANT
STRUCTURES WITH SWITCHABLE CAPACITORS

N.V. Nurlatov

The article proposes a DC voltage boost converter based on resonant structures with
switched capacitors. Analysis of electrical processes in the circuit, calculation of the parameters
of the elements was carried out. A computer model of the regulator has been developed and
energy characteristics have been obtained. A prototype of the first stage of the regulator is
shown. A comparative analysis of the studied converter with an industrial sample was carried out



in terms of its dimensions and efficiency. The regulator input voltage is 12 V, the output voltage
is 46 V, and the power is 100 W.

Keywords: power electronics, DC voltage regulator, soft switching, resonant converter,
switchable capacitors, computer simulation, multilayer ceramic capacitor, MOSFET (Metal-
Oxide-Semiconductor) transistor, Schottky diode

MOJIEJIMPOBAHUE TEITJIOBBIX PEXXNMOB OXJTAXKIAEHUA
IMOJIYITPOBOJAHNUKOBBIX MUKPOSJIEKTPOHHBIX KOMIIOHEHTOB

A.A. Cxpunkun, C.B. Tpuropsslit

TemmtoBeie PEXUMBI  IIOJYIIPOBOAHHMKOBBIX MHUKPOSJICKTPOHHBIX KOMIIOHCHTOB B
3HAYUTEIBHON CTCIICHU OIpCACIIA0T HaJACKHOCTD ux paGOTbI. I[HH OXJIAXKACHUA
QJICKTPOPAAHUOIJIEMEHTOB IICPCICKTUBHBIMU paauaTopaMin ABJIAIOTCA KOHCTPYKIHMH HAa OCHOBC
NEHOMCTalllIa C OTKPBLITBIMH IIOpaMHu. HpOBGI[GHO MaTCMaTU4YCCKOC MOACIMPOBAHNC HArpcBa
QJICKTPOHHBIX KOMIIOHCHTOB IIpU HMCIIOJIB30BAHUM PaJHUATOPOB C OTKPBITBIMH IIOpaAMHU.
I/ICCHGI[OBaHa Bq)(i)eKTI/IBHOCTB OXJIAXKACHUA B 3aBUCHUMOCTH OT JUAaMETpa IO0pP, TOJIIUHBL
paauaTopa u Ko3hGUIHEHTa TeIIONPOBOIHOCTH.

KiroueBrle cioBa: MOJIYITPOBOAHHUKHU, MHKPOIJCKTPOHHBIC KOMIIOHCHTBI, OXJIAXKIACHUC,
MAaTCMaTUYICCKOC MOACIIMPOBAHHUEC, TCIIJIOBBIC PCIKHUMbI

SIMULATION OF THERMAL COOLING MODES
OF SEMICONDUCTOR MICROELECTRONIC COMPONENTS

A.A. Skripkin, S.V. Trigorly

Thermal modes of semiconductor microelectronic components largely determine
reliability of their operation. Open-pore foam metal radiators are considered advanced
developments to be applied for cooling radio electronic components. Mathematical modeling of
heating electronic components using radiators with open pores is carried out. The cooling
efficiency depending on the pore diameter, radiator thickness and thermal conductivity
coefficient has been investigated.

Keywords: semiconductors, microelectronic components, cooling, mathematical
modeling, thermal modes

OAKTOPHAA MOJEJIb OHEPI'OITIOTPEBJIEHU A JUIA
IIOCTUHJIYCTPUAJIBHBIX CTPAH C PA3BUTOM DKOHOMHKOW HA TIPMMEPE
CTPAH EBPOCOIO3A

S1.9. Mknsapekuit, M.A. I'ybapes, B.A. Bopo6sea, FO.H. Ky3nerosa

B naHHONM cTaThe NPOBOAMUTCS aHAIM3 XapaKTepa HM3MEHEHHs HEKOTOPBIX OCHOBHBIX
napameTpoB cTpaH EBpocoroza (uucnenHoctu Hacenenusi, BBII (IIIIC), mnorpebaenus
Y TEeHEpalMK DJIEKTPOIHEPTUU) C PA3BUTOM SKOHOMHUKOW C TEIBI0 TMOCTPOEHHUS (PaKTOpHOM
MOJIeNIM AJIi POTHO3UPOBAHUS YpOBHS 3HepromnorpelieHus. B kadecTBe crpaH, Ha mpumepe
KOTOpBIX IOCTpoeHa (aKTOpHas MoOJenb, BhICTynaiT ['epmanus, @panuusa u Wranusa, kax
HaunOoJiee KpymHble MO yuciaeHHOCTH HaceneHus u oobemy BBII (IIIIC) cTpansbl, BXxoasmue B
EBpocoro3. B pesynbrare nccineqoBaHusl BBIACICHBI KIIOUYEBBIE MapaMeTpbl, KOTOPBIEC JIETIN B
OCHOBY (haKTOPHOM MOJENM, a TaKXKe IMPOU3BEACHbI pacyeTbl KOd((UIUEHTOB (PAKTOPHOM
MOJIEIN JUIsl yKa3aHHbIX Bbllmie crpaH. [lonmydeHHas ¢akTopHas MoJenb C TMEPecYeToM
KOO(QUIIMEHTOB MOXET MPUMEHATHCS JUIsl pacueTa JHEpronoTpelseHus He TOJBKO CTpaH
EBpocoro3a, HO M Ipyrux CTpaH ¢ NOCTUHAYCTPUAIBHON SKOHOMHUKOM.

KmtoueBbie cioBa: (akrtopHas Mojenb, 3HEPromnorpedieHue, 3sHEproodecreyeHue,
HHEPreTUYECKas MOJUTHUKA

FACTOR MODEL OF ENERGY CONSUMPTION FOR POST-INDUSTRIAL
COUNTRIES WITH DEVELOPED ECONOMIES ON THE EXAMPLE OF EUROPEAN
UNION COUNTRIES

Ya.E. Shklyarskiy, M.A. Gubarev, V.A. Vorobyova, Yu.N. Kuznetsova



This article analyzes the nature of changes in some of the main parameters of the
European Union (EU) countries (population, GDP (PPP), electricity consumption and electricity
generation) with developed economies to build a factor model for predicting the level of energy
consumption. The countries on the example of which the factor model is built are Germany,
France and Italy, as the largest members of the European Union in terms of population and GDP
(PPP). As a result of the study, the key parameters that formed the basis of the factor model were
identified, and coefficients of the factor model for the above mentioned countries were
calculated. The resulting factor model with calculation of coefficients can be used to estimate
energy consumption not only in the EU countries, but also in other countries with post-industrial
economies.

Keywords: factor model, energy consumption, energy supply, energy policy

JUCKPETHASA MATEMATHUYECKAS MOJEJIb L[I/I@POBOPI CHUCTEMBI
PET'YJIMPOBAHUWA TEMIIEPATYPBI BO31Y XA TEITJINIIbI

B.N. /lomanos, E.B. IleBueBa

PaCCMOTpeHa CX€EMa CTa6I/IJ'II/I3aI_II/II/I TEMIICpATypbl BO3AYyXa B TCIUIMIC. C IIOMOIIBIO
Z-tipeoOpa3oBaHus BBIMIOIHEH MEPEX0] K JUCKPETHBIM nepeaarounsiM pyakmusM. [IpoBenena
IMPOBEpPKa UX AACKBATHOCTU MCTOAOM CpPABHCHUA PE3YJIbTATOB MOACIUPOBAHUA C MPOLECCaMU,
MOJYYCHHBIMHA Ha MEPeAaTOYHBIX (PYHKIHMSAX aHAJIOroOBOTO MpoToTumna. s paccMmarpuBaeMoid
CUCTCMBI OIIPCACIICHO BJIIMAHUC IICPHUOJa NTUCKPCTHU3AlIUN HA BU IICPCXOJHOI0 IIporeccca.

KiroueBble ciioBa: KBAaHTOBaHHE 110 BPEMEHH, TeMIIEpaTypa, nepenatouHas GyHKus, Z-
npeoOpa3oBaHKe

DISCRETE MATHEMATICAL MODEL OF THE DIGITAL GREENHOUSE
TEMPERATURE CONTROL SYSTEM

V.l. Domanov, E.V. Pevcheva

The article considers a scheme for air-temperature stabilization inside a greenhouse.
Transition to discrete transfer functions is performed using the Z-transformation. The adequacy
of these functions is tested by comparing the simulation results with the processes obtained on
the basis of transfer functions of the analog prototype. The impact of the discretization period on
the type of the transfer process is determined for the system under consideration.

Keywords: time quantization, temperature, transfer function, Z-transformation

[IEPEPACITIPEJEJIEHUE MOIIHOCTU B T'MBKO ABTOHOMHOM CUCTEME
OJIEKTPOCHABXEHUA

E.E. Muproponackas, H.I1. Mutsimun, M.H. Tumogees, A.A. TymanoB

B cratbe paccmarpuBaeTcs aBTOHOMHAsi cucTema anekTpocHabxkeHus (ACD), kotopas
COCTOMT W3 COBOKYINHOCTH CTaHIMl Ha ocHoBe ruOpuiHbix Mukporpun (I'MI') u cuctemsl
nuHu# snektponepenau (JIDI), ooveaunsronmx nx. Kaxnas I'MI cHaGxkaet 3neKTposHepruei
noTpeOuTeNeH, pacroIoKEeHHBIX B COOTBETCTBYOIEM pernoHe. Cucrema JIDII npeanasznavuena
JUIs IepepacnpeeneHus aiaeKkTpudeckoil sneprun Mexry 'MI'. O1o MoxxeT ObITh HE00X0AUMO B
CUTyallusiX, Korja HMeercs AePUUUT TEeHEPUPYEMOM OJIIEKTPOIHEPTUU OJIHUX CTAaHLIUHA U
U30BITOK Yy ApyruXx. B HacTosIel craTtee npeanaraeTcss MareMaTuyeckas MoJIellb ONTUMAJIBHOTO
yIpaBJeHUS ONIEPATUBHO U3MEHSEMOM CTPYKTYPOU TMOKOM CUCTEMBI pacipeieIeHHs] MOLTHOCTH
MEXy MUKPOTPHJ 00beIMHEHHON cucTeMBbl. [IpenokeHbl METO bl HaX 0K IEHUST ONITUMAIIbHON
CTPYKTYpbl CHCTEMBbI, OTBEYaIOLIeH MPOrHO3aM MOTOJHBIX YCJIOBUNH M HArpy30K Ha TEKYIIUH
IUTAHUPYEMBII IEPUOI.

KittoueBbie cioBa: MHOTOKpUTEpUAIbHASA ONTUMU3AINS, THOKOCTh, aBTOHOMHAsI CHCTEMa
AIIEKTPOCHA0KEHNU s, BO30OHOBIIsIEMas YHEPTUsl, MUKPOTPUJ, Harpy3Ka, IPaJAUEeHTHBIN alrOpUTM,
ABPUCTUYECKUNA METOL

POWER REDISTRIBUTION IN A FLEXIBLE AUTONOMOUS POWER SUPPLY
SYSTEM

E.E. Mirgorodskaya, N.P. Mityashin, M.N. Timofeev, A.A. Tumanov



The article considers an autonomous power supply system, which consists of a set of
stations based on hybrid microgrids (HMG) and a system of power lines combining these
microgrids. Each HMG meets the local electricity demands of the consumers in a particular
region. The transmission line system is designed to redistribute electrical energy between HMGs.
This may be essential in situations when some stations face electricity shortages, whereas other
stations demonstrate excess electricity generation. This article proposes a mathematical model
for optimal control of a strategically changing structure of the system of flexible power
distribution between the microgrids of an integrated system. The proposed methods can be
effective in finding an optimal structure for the system which could satisfy the weather forecast
conditions and loads for the scheduled period.

Keywords: multi-criteria optimization, flexibility, autonomous power supply system,
renewable energy, microgrid, load, gradient algorithm, heuristic method

AJITOPUTM VIIPABJIEHUA PEXXNMOM SATATMBAHUA
BBICOKOOTBETCTBEHHBIX BOJITOBBIX COEILI/IHEHI/II71

J.A. Beipeixanos, . A. KameHapoBckuii

HpeI[.HO)KGH PCKUM YHPABJICHUA BJICKTPOUHCTPYMCHTOM, NPUMCHACMBIM JJI 3aTSAKKHU
OOJITOBBIX COCI[I/IHGHI/II‘/'I, O6€CH€‘II/IB8.}OH_[I/II71 YIpaBJICHHUEC I10 Tpe6yeMOMy MaKCUMAJIbHOMY
MOMCHTY HaTAra Ha OCHOBAaHUH JAHHBIX O HOTpe6JI$[eMOM TOKE. HpeI[JIO)KeHHI)Iﬁ AJITOPUTM
HUCKJIIOYacT HCO6XOI[I/IMOCTB HUCITIOJIB30BaHUA IponoOpHHOHAJIbHO-UHTCIPAJIbHO-
QG epeHIaIBLHOTO PEryIsaTopa MEKTPOIIPUBO/IA.

KiroueBrle cioBa: QJICKTPOUHCTPYMCHT, 0O0ITOBEIE COCIUHCHHNA, MOMCHT 3aTATMBaHUA

TIGHTENING CONTROL ALGORITHM OF HIGH-STRENGTH BOLTED JOINTS

D.A. Vyrykhanov, I.A. Kamendrovsky

An advanced control mode has been developed for electric tools to be applied in bolt
tightening. This mode ensures control in line with the required maximum preload torque based
on the data relating the current consumed. The proposed algorithm helps to avoid the need for
using a proportional integral-differential regulator of the electric drive.

Keywords: power tool, bolted joint, tightening torque



