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This research presents an interleaved bi-directional non-invert-
ing buck-boost converter designed for public electric vehicle battery
swapping stations (BSS). This study solves the critical problem of BSS
vulnerability to main power outages, which threatens their operational
reliability. The developed solution is a device that not only performs
efficient charging but also functions as an emergency power source,
utilizing power from connected batteries during a grid failure. The
methodology incorporates an interleaved topology and a multi-stage
constant current (MSCC) charging method controlled by a fuzzy logic
controller (FLC). Experimental results show the interleaved opera-
tion successfully increased power capacity up to 1.1 kW, achieving
an average efficiency of 93.44%. A distinctive feature of the result is
the reduction of the output current ripple by 47.7% down to 0.92%.
This is explained by the ripple-cancellation effect inherent to the
interleaved design, which is a key feature for preserving long-term
battery health. Furthermore, the MSCC method achieved a 13.7%
reduction in execution time compared to the conventional constant
current-constant voltage (CC-CV) method, with a total charging du-

ration of 66.8 minutes. This validated prototype successfully demon-
strated a seamless and automatic emergency mode transition during
a power failure, directly answering the BSS reliability challenge. The
prototype also confirmed its bidirectional functionality and seamless
mode transition from standard charging to emergency power supply
mode. The scope of this research provides a practical and high-perfor-
mance integrated solution for BSS, effectively addressing vulnerability
issues by improving reliability and charging time efficiency, ensuring
continuous service.

Keywords: battery swapping station, multi stage constant cur-
rent, interleaved bidirectional converter.
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This study investigates transient processes occurring in a squir-
rel-cage induction motor with a stator’s multi-turn winding. These
processes are used to devise efficient and simple diagnostic methods
for assessing the condition of the least reliable element in an electrical
machine - the winding insulation. This paper solves the task related
to enhancing the operational reliability of electrical machines with
multi-turn windings.

The proposed high-frequency model of transient processes in
multi-turn windings of electrical machines aims to non-destructively
diagnose the insulation. This model enables analysis of high-frequency



and impulse phenomena with an equivalent frequency of up to tens of
MHz, which may arise during the operation of the machine because
of switching and atmospheric overvoltage, as well as when powering
electric motors with inverters. Underlying the model is the frequency
and time domain analyses under above-mentioned influences using a
low-power multi-turn induction motor as an example.

To construct the model, a multi-segment equivalent circuit
was used, represented as a series of connected four-poles with
inductive-resistive-capacitive parameters corresponding to sections
of the winding phase with conditionally uniform concentrated
parameters.

The constructed model and the proposed method make it possible
to achieve the necessary test overvoltage to detect hidden and unde-
veloped defects at minimal sparing energy impact, without causing
its irreversible destruction. Taking into account the distributed pa-
rameters of the winding sections combined with the impulse nature
of the excitation ensure non-destructive testing (or non-destructive
evaluation) of multi-turn-wound AC machine windings compared to
classical testing methods.

The proposed method makes it possible to obtain 2-2.5 times
higher longitudinal test gradients with a comparable energetic im-
pact at the level of 0.1 J. The results will contribute to improving the
reliability of electrical machine operation in industrial settings by
integrating the devised method into the system of planned preventive
maintenance of electrical equipment.

Keywords: high-frequency model, equivalent circuit, wave pro-
cesses, diagnostics of winding insulation.
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This study investigates heat exchange processes for thermally sen-
sitive media with local near-surface and internal heating. As a result of
the thermal load, significant temperature gradients arise. To establish
temperature regimes for effective operation of electronic devices, linear
and nonlinear mathematical models for determining the temperature
field have been constructed, which could allow further analysis of
temperature regimes.

Based on the stated linear and nonlinear boundary value prob-
lems of thermal conductivity, their analytical and numerical solu-
tions have been derived. Using these solutions, numerical calcula-
tions of the temperature distribution in spatial coordinates for given
geometric and thermophysical parameters have been performed. Re-
liability of the results has been confirmed by experimental findings
and the determined numerical values of temperature distribution in
the medium.

For an effective description of local heating, the theory of general-
ized functions was used. A technique for linearizing nonlinear math-
ematical models has been introduced. As a result, linear second-order
differential equations with partial derivatives and a singular right-
hand side have been derived.

The numerical results reflect the temperature distribution in the
medium in spatial coordinates for the given geometric and thermo-
physical parameters. The number of divisions of the interval (0; x*)
was chosen to be 9, which made it possible to derive numerical values
of temperature with an accuracy of 107°. The obtained numerical val-
ues of temperature for silicon under a linear temperature dependence
of the thermal conductivity coefficient differ from the results obtained
for its constant value by 2%.

Keywords: temperature field, thermal conductivity of material,
thermal stability of structures, heat-sensitive material, thermally-ac-
tive zone.
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The object of this study is the deformation process in rein-
forced-concrete structural elements equipped with embedded fiber-op-
tic sensors. The problem addressed corresponds to unresolved issues
identified in previous studies - namely, the lack of standardized quan-
titative evaluation of accuracy and stability in fiber-optic deformation
measurement. Despite high laboratory precision, existing methods
show reduced long-term reliability, temperature-strain cross-sensitiv-
ity, and calibration inconsistency when applied to real structures.

The main results show that fiber Bragg grating (FBG) and inter-
ferometric sensors achieved sub-micrometer deformation resolution
with deviations below 2-3 e and long-term drift under 0.5%. Mea-
surements remained stable under variable loading and tempera-
ture, confirming high reproducibility and electromagnetic immunity.
These findings validate the hypothesis that optical wavelength shifts

directly correspond to mechanical strain, ensuring reliable strain de-
tection without recalibration.

This effectiveness stems from the intrinsic photoelastic cou-
pling and refractive-index sensitivity of the optical fiber, which
provide nanometric resolution, corrosion resistance, and long-term
operational stability. The proposed method is applicable for long-term
monitoring of bridges, tunnels, and high-rise facilities exposed to en-
vironmental and cyclic stresses. Therefore, research on high-precision
fiber-optic deformation measurement remains scientifically relevant
for improving the safety and durability of modern civil engineering
structures.

Keywords: fiber-optic sensor, deformation measurement, con-
struction structure, Bragg grating, structural monitoring.
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This study investigates electrostatic spherical deflector-type en-
ergy analyzers designed to analyze energy of charged particle beams.
The research aims to eliminate quadratic angular aberrations charac-
teristic of classical spherical deflector-type energy analyzers, which
limit the quality of angular focusing and the energy resolution of the
instruments. An electron-optical scheme of an electrostatic quasi-
spherical deflector-type energy analyzer has been proposed, whose
field is synthesized uing a multipole approach.

The electrostatic field of the energy analyzer is a superposition of
an axisymmetric hexapole and a spherical field. Analytical calcula-
tions have shown that by choosing the coefficient that determines the
weighting contribution of the axisymmetric hexapole, it is possible
to completely compensate for second-order angular aberrations and
significantly improve the focusing properties of the quasi-spherical
energy analyzer.

The profile of the deflecting electrodes of the energy analyzer
has been determined, providing the necessary spatial distribution of
the deflecting field potential to achieve the specified electron-optical
parameters. Numerical simulation of the electron-optical scheme of
the quasi-spherical energy analyzer and calculation of the trajectories
of charged particles were carried out using the "Focus" numerical pro-
gram. The electron-optical scheme of the energy analyzer implements
a second-order angular focusing mode of the "axis-ring" type.

The instrumental function of the scheme has been constructed.
The relative energy resolution and luminosity of the energy analyzer
were estimated. The numerical results show that the relative energy
resolution of the energy analyzer is 1.6% at a luminosity of 17.5%
of 27z, which confirms effectiveness of the proposed scheme. The pro-
posed electron-optical scheme could be used to design real structures
of new high-resolution spectrometers intended for the analysis of
charged particle beams.

Keywords: multipole approach, electrostatic deflector-type en-
ergy analyzer, quasi-spherical field, axisymmetric multipole, angular
aberrations.
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PEAJII3AIIISI YEPTOBAHOT'O JBOHATIPABJIEHOI'O IIOCTIFTHO-IIOCTIFIHOTO IIEPETBOPIOBAYA

3 BATATOCTYIIEHEBUM 3APSKAHHAM IIOCTIMHNM CTPYMOM HA OCHOBI HEUITKOT'O KEPYBAHHS
JUIS CTIMKUX IO HEPEIIKO/, CTAHIIIE 3AMIHU AKYMYJIATOPIB EJIEKTPOMOBLIIB (c. 6-18)

Sonki Prasetya, Eka Prasetyono, Mochammad Ari Bagus Nugroho, Epyk Sunarno, Muhammad Fikri Rizki, Haolia Rahman,
Muhammad Hidayat Tullah, Jazuli Fadil, Teguh Suprianto, Lauhil Mahfudz Hayusman

VY 1poMy JocmipKeHHi MpeJicTaB/IeHo JBOHAIIPAaBIeHNH HeiHBepTYIOUnii OHWKYBaJIbHO-TiZIBUILyBaJIbHUI TTepeTBOPIOBaY 3 Yepry-
BAaHHSM, IIPU3HAYEHMH I CTaHIii 3aMiHM akymyasaTopiB (C3A) rpoMaZicbKuX eleKTpomMobitiB. e JocmipKeHHsl BUpIllye KPUTUIHY
npo6sieMy BpaszsuBocTi C3A 10 BiK/IIOYEHb OCHOBHOIO JKMBJICHHS, L0 3arpokye ixHill excruryaraniiiniii HapgiitHocri. PozpoGiene
pillleHHs sIBJIsSIE COOOI0 TIPUCTPiHl, IKUIT He TiITBPKU BHKOHYE e(DeKTUBHY 3apsifiKy, aje i (yHKIiOHye SIK aBapiliHe /pKepeso )KUBJIEHHS,
BUKOPHUCTOBYIOUN €HEPrilo Biff MiAKIIOYEHNUX aKyMYJ/ITOPIB ITiJ] yac 30010 B Mepexki. MeTozosIorisl BK/IIo4ae B cebe 4eproBaHy TOIIOJIOTi0
Ta 6araToCTyNeHeBUI MeToZ 3apsAKu rnocTiiiHuM crpymoM (BMB3IIC), kepoBaHMI HeUiTKUM JIoTiYHUM KoHTposepoM (HJIK). Excriepu-
MEHTaJIbHi pPe3y/IbTaTH MOKa3yIoTh, 1[0 YepryBaHHs YCIIIIIHO 30iIbIIMIIO OTYXHIcTh /10 1,1 KBT, focarnysin cepegaboro KK 93,44%.
BigMiHHOIO OCOGJIMBICTIO Pe3y/IbTaTy € 3MEHIIEHHs IyJIbcallill BUXiZHOTO CTpyMy Ha 47,7% 10 0,92%. Lle MOsICHIOETbCS. eheKTOM MPHUY-
LIeHHs My/IbCalliii, BJACTUBUM CXeMi 3 UepPTyBaHHSAM, II[0 € KJIIOYOBOI 0COOIMBICTIO /i 36eperKeHHs JOBTOCTPOKOBOTO CTaHY aKyMyJIs-
topa. Kpim Toro, metox BM3IIC mocar CKOpOUeHHsI Yacy BUKOHAHHS Ha 13,7% MOPiBHAHO 3i 3BUYaliHUM METOZOM IIOCTiHHOIO CTpyMy-
TOCTifiHOI HAIpyTH, i3 3araJbHOI0 TPUBAJIICTIO 3apsiKaHHS 66,8 XBUWIMHU. Lleil mepeBipeHUiI IPOTOTUIN YCHIIIHO IPOAEMOHCTPYBaB
Ge3MepenIKoIHUI Ta AaBTOMATUYHUI Tepexi] B aBapillHUI peXXuM I/ Yac BiKITIOUeHHS )KUBJIEHHS, 6e310cepeJHhO BiATIOBifat0oun Ha
npo6siemy HagiftHocTi C3A. IIpOTOTHII TAaKOX MiATBEPAUB CBOIO ABOHAIPaB/eHY (YHKI[iOHAJIBbHICTb Ta Ge3IepelIKoJHui mepexi Bif
CTaHZaPTHOTO 3apsAJPKAHHA [I0 PeXKMMY aBapiliHOrO JKMBJIEHHs. MeTO0 I[bOT0 JOCJI/PKEHHS € IIPAKTUYHE Ta BUCOKOIPOJAYKTHBHE iHTe-
rpoBaHe pimeHHs gyt C3A, sike e)eKTUBHO BUpIillye Ipo6GIeMU BPa3JMBOCTI IUISXOM IIi/[BULIEHHST HaAiitHOCTI Ta eheKTUBHOCTI Yacy
3apsipKaHHs, 3a6e3Meuyoun 6e3nepepBHy poooTy.

KUrrouoBi cy1oBa: CTaHIlisl 3aMiHM aKyMyJ/IATOpiB, 6araTocTyreHeBUi OCTIHHUI CTPyM, YeproBaHUI JBOHAIIPABJICHUI IIepeTBOPIOBAY.
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BUABJIEHHSA JTEPEKTIB I30JIAI[If BCUITHUX OBMOTOK EJTEKTPUYHUX MAIIIH HA OCHOBI AHAJII3Y
IMBHUAKOIUIMHHHUX EJTEKTPOMATHITHHX IIPOIIECIB (c. 19-30)

B. B. Yymak, M. A. KoBasneHko, O. JI. Tumomyk, P. I1. TyxHo

OG6’eKTOM JIOCJIi/KEHHs € IIBUKOILUIMHHI ITPOIECH, IO Bif0YBaIOTbCS B aCHHXPOHHOMY /JIBUTYHI i3 KOPOTKO3aMKHEHHM POTOPOM Ta
BCHUITHOI 0OMOTKOIO CTaTopa. JJoC/Ii/KyBaHi IIporjecy BUKOPHCTOBYIOTHCS /IJIs1 CTBOPEHHS e()eKTHBHUX JIiarHOCTUYHUX METO/B OL[iHKY CTaHy
HaliMeHII HaJiifHOTO eJleMeHTa eJeKTPUIHOI MAIINHU — i30141ii 06MOTOK. B po6oTi BupillyeTbCs MpobieMa, OB’ A3aHa i3 MiABUIEHHAM
eKCIUIyaTalliifHol HalillHOCTi eJIEKTPUYHUX MAIINH 3] BCUITHUMU 0OMOTKaMH.

ITpezcTaBieHa BUCOKOYACTOTHA MO/IE/Ib MIBHIKOIUTMHHUX MIEPeXiIHUX MPoIieciB B 00MOTKAX eJIEKTPUYHUX MAlINH 3 METOI0 HepyiHiBHOI
JiarHOCTUKM 13011l 111 Moziesb 03BOJIs€ aHAIi3yBaTH BUCOKOYACTOTHI Ta iMITy/IbCHI SIBUILA 3 €KBiBaJIEHTHOIO YaCTOTOIO [0 AecATKiB MI'L,
SIKi IIPY eKCIUTyaTalii MallMHU MOXKYTh BUHHUKATH IIPU KOMyTallilHUX i aTMOC(hepHUX NepeHaNpy >KeHHIX, a TAKOXK TP JKUBJIEHH] eJIeKTpUY-
HUX /IBUTYHIB BiJ| iHBepTOpiB. POo3p0o6Ka Moziesi 6a3yeThCsl HA OCHOBI YaCTOTHOTO Ta YaCOBOTO Zialla30HIB IIPY BUILE3Ta/IaHMX BILIMBAX Ha
TIPUKJIaJIi MAJIOIIOTYYKHOTO 6araTOBUTKOBOTO aCHHXPOHHOTO /IBUTYHA.

[yt cTBOpEeHHST MOJieJli BUKOPHCTOBYBaJIaCh 6araToJIaHKOBA JIAHI[IOTOBA CXeMa 3aMillleHHsT y BUIVISI/Ii TTOCTiJOBHO 3’€JHAHUX YOTHUPHUIIO-
JIIOCHMKIB 3 IHAYKTUBHO-PE3NCTUBHO-EMHICHIMHU ITapaMeTpaMH, 10 Bi/[IIOBial0Th yacTHHAM a3y 06MOTKH 3 YMOBHO OZJHAKOBHMH 30Cepe-
JOKeHUMU [TapaMeTpaMu.

CTBOpEeHa MOJIeJb Ta 3aIIPOTIOHOBAHUIT METOZ JO3BOJISIE JOCATATA HEOOXiIHUX BUMPOOYBAIbHUX MEePeHAIIPYT /711 BUSBJICHHS IIPHX0OBa-
HUX i Hepo3BUHEHUX JieeKTiB 3 MiHIMaJIBHUM IIAJHUM €HepreTHYHUM BIUIMBOM Ge3 1i He3BOPOTHOIO pyiHYyBaHHs. BpaXyBaHHs PO3IOAi-
JIEHUX TTapaMeTpiB ceKiili 0OMOTKU y TOEIHAHHI 3 IMIyJIbCHIUM XapaKTepoM 30y/DKeHHS 3a0e3IeuyloTh HepyHHIBHUIT KOHTPOIb BCUITHUX
06MOTOK MallIMH 3MiHHOT'O CTPYMy Y ITOPiBHSIHHI 3 KJIACHYHUMH BUIIPOOYBaIbHIMH METOJAMH.

3anpornoHoBaHUit MeTO/, 103BOJIsI€ OTPUMATH Oisbl B 2-2,5 pa3y MOB3/J0BXHI BUITPOOYBaJIbHI I'pa/lieHTH IIPU CITiBMipHOMY eHepreThd-
HOMY BIUIMBi Ha piBHi 0,1 /[)k. OTpUMaHi pe3yJIbTaTy [JO3BOJIATh MiABUIIUTYA HaAiHICTh eKCIUTyaTalil eJIeKTPUYHMX MAllUuH Ha MiANpueM-
CTBAaXx 3a yMOB BTiJIEHHS] pO3p0O6IEHOI0 METO/Y B CHCTEMY IIJIAHOBO-IIOTIEPE/PKYBaIbHIUX PEMOHTIB €JIEKTPO06IIaIHAHHS.

KUrro4oBi cyroBa: BUCOKOYACTOTHA MOJIEJTb, JIAHIIFOTOBA CXeMa 3aMillleHHsI, XBUJIbOBI ITPOIECH, 1iarHOCTHKA i30I1(i1 0OMOTOK.
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PO3POBJIEHHA MATEMATUYHUX MOJIEJIEN TEILUIOOBMIHY B IIU®POBUX ITPUCTPOAX 3 JIOKAJTbHUM
IIPUIIOBEPXHEBUM TA BHYTPIIITHIM HATPIBAHHAM (c. 31-39)

B. L. Tappum, C. L. ArumiuH, B. 0. Maiixep, O. 1. I'punaii, ®. M. ToHuap

O6’eKTOM JOCJTi/PKEHHS € IPOLIECHU TEIJIO0OMIHY /ISl TEPMOUYTIMBUX CEPEFOBUIIL 3 IOKAJIbHUM IIPUIIOBEpXHEBUM Ta BHYTPIlIHIM Harpi-
BaHHSM. BHACJIIZIOK TEIJIOBOTO HaBaHTa)KEHHS BUHHUKAIOTh 3HAYHI TeMIlepaTypHi rpalieHTH. [IJIsi BCTAHOBJIEHHSI TEMIIEPaTyPHUX PEXUMIB
e(eKTUBHOI po60TH eJIEKTPOHHUX ITPUCTPOIB po3pobiieHo JIiHiiHI Ta HeiHilHI MaTeMaTH4HI MofiesTi BU3HaYeHHs TeMIIepaTypHOTo MOJI, 1110
JIaCThb 3MOTY B ITOZIJTBIIIOMY ITPOAHAJIi3yBaTH TEMIIEPATYPHi PEXKUMMU.



Ha ocHOBi chopMysIbOBaHUX JITHIITHUX Ta HEJTiHIMHMX KpalloBUX 3a/ad TETUIONPOBIJHOCTI BU3HAUEHO TX aHAIITHYHO-YHCIIOBI PO3B’I3KH.
I3 BUKOPUCTaHHSM LIUX PO3B’S3KiB BUKOHAHO YMCJIOBI PO3PAaXyHKH PO3IOALTY TeMIlepaTypy 3a IIPOCTOPOBUMM KOOPAMHATAMU /IS 3aJaHUX
TeOMETPUIHUX Ta TEIJI0(iI3UIHIUX ITapamMeTpiB. JJ0CTOBIpHICTh OTPUMAHUX PE3y/IbTATiB MiATBEPIKYETHCS OTPUMAHUMHU pe3y/IbTaTaMU eKCIIe-
PUMEHTY Ta BU3HAU€HUMHU YUCIOBUMU 3HaUYEHHSIMU PO3IIOALTY TeMIIEPAaTypU B CepelOBUIL.

JI71s1 epeKTUBHOTO OITHCY JIOKAILHOTO HAarpiBaHHs BUKOPUCTAHO Teopito y3arajbHeHUX (QyHKIiN. 3arpoBa/pKeHo croci6 JTiHeapu3anii He-
JIIHIHHYX MaTeMaTUYHUX MOZiesIeil. Y pe3y/IbTaTi OTpIMAaHO JIiHiiHI AudepeH iaapHi piBHAHHS APyroro NOPAAKY 3 YaCTKOBUMU IOXiHUMUA
i CUHTYJIAPHOIO TPaBOIO YaCTUHOIO.

OTpUMaHi YUCJIOBi pe3ysbTaTH BiOOPaXKarOTh PO3IOZLI TEMIIEPaTypH B CEpPENOBHILi 3a MTPOCTOPOBUMU KOOPAMHATAMM TS 3a/laHUX
TeOMETPUYHHMX Ta TeIUIodi3sndyHMUX napamerpiB. KiibkicTe po36uTTiB iHTepBay (0; X*) BUGpaHO PiBHOIO 9, IO ZjaJI0 3MOTY OTPUMATH YHC-
JIOBi 3HAYEHHsI TEMIIEPATYPHU 3 TOUHICTIO 107°. OTprMaHi YMCIOBI 3HAYEHHS TEMIIEPATYPH JIJIsi BAOPAHOrO MaTepiany (KpeMHiii) 3a JiHidAHOT
TeMIIepaTypPHOI 3aJIe)KHOCTI KoedillieHTa TeTIONpPOBiIHOCTI BiJpi3HAIOTECS Bifi pe3ysIbTaTiB, OTPUMAHMX /IS IOTO CTAJIOT0 3HAYeHHS, Ha 2%.
Po3po6sieHi MaTeMaTH4Hi MOZiesli TerI000MiHy al0Th 3MOTY aHaJIi3yBaTH TJIOCKI i30TPOITHI cepeioBHUIA MO0 TX TepMOCTIHKOCTI.

KurrouoBi coBa: TeMriepaTypHe IoJIe, TeIJIONPOBIZHICTh MaTepiaTy, TEPMOCTIMKICTh KOHCTPYKIIiH, TEPMOYYTINBHUI MaTepiai, Teraoax-
THBHA 30HA.
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BU3HAYEHHSA MOXXJIMBOCTI BUCOKOTOYHUX BUMIPIOBAHBb JIEGOPMAIIIH ¥V BYIBEJIbHUX KOHCTPYKIIIAX
3A JOIIOMOTI'0I0 BOJIOKOHHO-OIITUYHHUX METO/AIB (c. 41-49)

Nurzhigit Smailov, Amandyk Tuleshov, Akezhan Sabibolda, Yersaiyn Mailybayev, Nurzhamal Kashkimbayeva,
Ainur Kuttybayeva, Gulbakhar Yussupova, Askhat Batyrgaliyev, Beibarys Sekenov, Aziskhan Amir

OG’eKTOM I1HOTO JIOCIII/PKEHHS € TIpoIiec fedopMaliil B 3a/1i300e TOHHUX KOHCTPYKIIITHUX eJIeMEHTaX, OCHAII[EHNX BOYJOBAHUMH BOJIOKOHHO-
ONTUYHHMMM JIaTIYMKaMU. Po3ryIsiHyTa mpo6seMa Bi/[IIOBiflae HEeBUPIIIEeHNM ITUTAHHSM, BUSBJICHUM Yy TIOIEPEAHIX OCITI/PKEHHSX, a caMme,
Bi/ICyTHOCTi CTaH/IapTHM30BaHOI KiJIbKICHOI OLIIHKM TOYHOCTI Ta CTabi/IbHOCTi BUMipIOBaHHS BOJIOKOHHO-ONTHUYHOI Aiepopmariii. Hezpaxaroun
Ha BHUCOKY JJaGOpaTOPHY TOYHICTb, iCHy0Ui METOH IEMOHCTPYIOTh 3HIKEHY JJOBTOCTPOKOBY HaZlilfHiCTh, TIepexXpecHy YyTJIHBICTb 0 TeMIlepa-
Typu Ta eopMaliii, a TAaKOXX HeBiJIIOBi/[HICTh Kayi6pyBaHHS IIPY 3aCTOCYBaHHI /[0 PeaIbHUX KOHCTPYKIIiH.

OCHOBHI pe3yJ/IbTaTH ITOKa3yHTh, 1[0 BOJIOKOHHI GperiBchbki peuritku (BBP) Ta iHTepdepomMeTpuyHi JATINKU JOCSIIIN CyOMiKPOMETPOBOT
PO3AiIBHOI 3/1aTHOCTI iechopMallii 3 BiAXMJIEHHSIMU MEHIIIe 2-3 [ Ta JOBIOTpUBAIUM JpeiihoM MeHmre 0,5%. BUMiproBaHHS 3aJIMIIAINCS
CTabiIbHUMU TIpY 3MiHHOMY HaBaHTa)XX€HHIi Ta TeMIIepaTypi, IO Mi/TBEp/pKye BHUCOKY BiZITBOPIOBAHICTh Ta €JIEKTPOMArHITHY CTiMKiCTb.
1Ii pe3yspraTy MiATBEP/PKYIOTH IiIIOTE3y PO Te, 10 3MIIeHHs ONTUYHOI JOBKUHU XBIJIi 6€3110cepeiHbO BiATIOBI[aloTh MexaHiuHill gedop-
Mariii, 3a6e3nedyroun Ha/jiiiHe BUsBJIeHHs Jedopmaliii 6e3 IOBTOPHOro KaaiGpyBaHHS.

1151 eheKTUBHICTH BUTIMBAE 3 BJIACHOTO (DOTOIIPYXKHOT'O 3B’I3KY Ta UyTJIMBOCTI IIOKa3HMKA 3aJI0MJIEHHSI ONTHYHOTO BOJIOKHA, SIKi 3a6e311e-
4YyIOTh HAHOMETPUYHY PO3/IBbHY 37aTHICTh, KOPO3iitHYy CTiMKicTh Ta JOBFOCTPOKOBY €KCILTyaTaI[iliHy CTaGLIBHICTh. 3aIIpOIIOHOBAaHUI METO/
3aCTOCOBHMIA /1151 IOBIOCTPOKOBOI'O MOHITOPUHTIY MOCTIB, TyHEJIiB Ta BUCOTHMX CIIOPY/, L0 IiiJal0ThCsI BIUIUBY €KOJIOTIUHMX Ta ITUKJIIYHUAX
HaBaHTAXXeHb. TOMY JOCTi/PKEHHS BUCOKOTOYHHIX BOJIOKOHHO-OIITUYHIX BUMipIOBaHb ie(hopMallil 3a/IMIIAI0ThCST HAYKOBO aKTyaJTbHUMM /71T
MigBUIIeHHs 6e3M1eKU Ta JOBIOBIYHOCTI Cy4yaCHUX LIUBLIBHUX KOHCTPYKIIii.

KurrouoBi coBa: BOJIOKOHHO-ONTUYHUN JJaTYNK, BUMiploBaHHA Aedopmariii, Gy/iBesbHa KOHCTPYKILisi, GperiBCchKa peliTka, CTPyKTyp-
HUU MOHITOPUHT.
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MOBYIOBA EJJEKTPOHHO-OIITUYHOI CXEMH EJJEKTPOCTATUYHOI'O KBA3ICOEPIYHOI'O EHEPTOOAHAJII3ATOPA
JE®JIEKTOPHOTO THILY (c. 50-59)

Zhanar Kambarova, Serik Kassymov

VY 1poMy OCITiZPKEHH] PO3IVISTHYTO €JIeKTPOCTATUYHI eHeproaHaslizaTopy JeduIeKTOPHOTO TUILY, TpU3HAYeHi /I aHaJIi3y eHepril TOTOKiB
3apsAPKEHUX YaCTUHOK.

MeTor0 po6GOTH € YCYHEHHS KBaJpaTUIHUX KyTOBHUX abepariiif, XapaKTepHUX /ISl KJIACUIHUX ChepIIHNX eHeproaHaIi3aTopis JedieKTop-
HOT'O TUILY, 5IKi 0OMEXYIOTb SIKiCTh KyTOBOTr'O (DOKYCYBaHHS Ta €HepreTHUHY PO3/JLIbHY 3/aTHICTh MPUIAZIB.

3anpornoHOBaHO €JIeKTPOHHO-ONTUYHY CXeMY eJIEeKTPOCTATUYHOTO KBa3ic)epMYHOro eHeproaHasizaTopa AedIeKTOPHOTO THUITY, TIoye
SIKOTO CMHTE30BaHE 3 BUKOPUCTAHHSM MYJIBTHUIIOIBHOTO MiZXoAy. EJeKTpocTaTHuHe I0jle eHeproaHali3aTopa siBjIse CO00I0 CyNEpPIIO3UIIF0
0CECHMEeTPUYHOT0 TFeKCcarnosIs Ta ChepuIHOro Moid. AHaTITUYHI PO3paXyHKH IOKa3ay, 1[0 BUOOpoM KoedillieHTa, AKUiI BU3HAUYae BaroBuit
BHECOK OCECHUMETPHUYHOTO T'eKCaIoJIst, MOJKHA TIOBHICTIO KOMITEHCYBAaTH KyTOBi abepallii [pyroro IopsiIKy Ta CyTTEBO IOKPAIIUTH (OKYCYyoUi
BJIACTMBOCTI KBa3icepryHOro eHeproaHasizaropa.

BusHavyeHO Mpodisib BiAXWIAIOUNX eJeKTPO/iB eHeproaHaizaTopa, KUl 3abe3redye HeoOXiJHUI TTPOCTOPOBUIl PO3IIO/iIT TIOTEHIiaIy
BiIXUJISII0UOTO NOJIS [JIs1 JOCSATHEHHS 3aJJaHUX eJIeKTPOHHO-ONTUYHUX ITapaMeTpiB. 3a J0IIOMOr0I0 YMCceIbHOI Iporpamu «Focus» BUKOHaHO
MOJIE/TIOBAaHHA €JIEKTPOHHO-ONITUYHOI cXeMU KBa3ichepryHOro eHeproaHasizaTopa Ta po3paxyHOK TPAeKTOpPiil pyXy 3aps/pKeHUX YaCTHHOK.

EJjleKTpOHHO-ONITUYHA CXeMa eHeproaHasizaTopa peasizye peXUM KyTOBOTO (DOKyCYBaHHS APYroro IOPsAKY TUITY «BiCh-Kilblie». I100y-
JI0BaHO iHCTPYMeHTa/IbHY (PyHKIIil0 CXeMH, OILliHEHO BiJHOCHY €HepreTU4Hy PO3/iJbHY 3/aTHICTb i CBiT/IOCH/Ty eHeproaHasisartopa. YucesbHi
Ppe3yJIbTaTH II0KA3aJIH, 10 BiJHOCHA €HePreTUYHA PO3/iJIbHA 3[JaTHICTh €HeproaHaizaTopa CTAaHOBUTS 1,6% npu cBiTIocui 17,5% Big 27, 1m0
MiATBEP/XKYe e(PeKTUBHICTb 3aIIPOIIOHOBAHOI CXEMMU.

3anpornoHoBaHa eJIeKTPOHHO-ONTUYHA cXeMa Moxke OyTU BUKOPHCTaHa /JIsi po3po0sIeHHs peaJlbHUX KOHCTPYKIIiil HOBUX BUCOKOPO3/iJIb-
HMX CIIEKTPOMETPIB, IPU3HAYEHUX JJIs1 aHaJli3y TOTOKIB 3aps/KeHNX YaCTUHOK.

KUrro4oBi ci1oBa: My/IBTUIIO/IBHUH MiZXiJ, €JIeKTPOCTaTUYHUI eHeproaHasizaTop e IeKTOPHOro TUITY, kBa3icdepuyHe IoJjie, ocecrume-
TPUYHUI MyJIBTHIIONb, KyTOBi abepariii.



