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Ot penakrTopa

YBaxaeMsle KoJieru!

[Ipennaraem Bamemy BHHMaHWIO OuYepelHON HOMEp HAy4YHOTrO XypHana “BecTHmk
HannoHalbHOT0 MNOJHTEXHHYECKOr0 YHHBEPCHTeTa ApPMEHHMH: JJIEKTPOTeXHHMKA,
JHepreTuka”.

Kypran mnonb3yeTcs MOMyNISpPHOCTBIO B IMIMPOKOM KpPYyTy CIIELUAIUCTOB. B cBomX
paboTax aBTOPHl 3HAKOMAT YUTATENCH C COBPEMEHHBIMH TECHICHIMAMH  Pa3BUTHS
3NEKTPOTEXHUKH U YHEPTETUKU.

B osTOoM HOMeEpe mpeACTaBICHBI CTAThM 1O CJIEAYIOIIMM  HAIPaBICHUSAM:
JNEKTPOTEXHHUKA, JJICKTPOMEXaHWKA W JIICKTPOTEXHUYECKUE MAaTepHaibl; H3MEPEHUs,
KOHTPOJIb, ANArHOCTHKA,; HETPAJAUIIMOHHBIC HCTOYHUKH 3HEPTHH, @ TAK)KE SHEPTOCUCTEMBI U
SIEKTPUUECKUE CETH.

B pasgene “DiexTpoTexHUKa, DJIEKTPOMEXaHMKa M DIEKTPOTEXHHYECKHE
Marepuansl’ TpeJIaraeTcsi HOBBIM MOJIXOX K OOHApY)KEHHIO M KiaccupuKanuy (asHbIX
KOPOTKHX 3aMBIKaHHH B DJIEKTPOMEXaHWYECKOM IpeoOpaszoBarene sueprun (OMIID) Ha
OCHOBE HUCKYCCTBEHHOW HEHpOHHOH ceTu. [lorydeHsl XapaKTepHble 3aBUCHMOCTH OOMOTKH
cratopa OMIID npu oaHOGMa3HBIX M IBYX(a3HBIX KOPOTKHX 3aMBIKAHHIX Ha HEHTpanw;
OTIpe/ieNeHbl ONTUMANIBHBIE MTapaMeTPhl BOASHOTO OXJIAKCHHNS, BKIIFOUasi CKOPOCTh MTOTOKA
OXJTAXKAIOMIEH KHUIKOCTH, YTO MO3BOJIMIO CYIIECTBEHHO CHU3UTH TEMIEpPaTypy CHIIOBBIX
KOH/ICHCATOPOB MPH WX HHTCHCHUBHONW WMITYJIBCHON Harpyske; mpeajaraeTcs Crocod
CHIDKEHHS  METAJUIOEMKOCTH  QIIOMHHHMEBBIX M MEOHBIX  IUIOCKUX  CHIIOBBIX
HEHU30JMPOBAHHBIX IIMH NPSMOYTOJBHOTO CEYEHHs 32 CYeT IOBBIMICHHWS HPOITYyCKHOU
CIIOCOOHOCTH AJIEKTPOTEXHUIECKUX IIHH.

B pazpene “H3mepeHusi, KOHTPOJIb, JUATHOCTHKA MAJIi WHBAPUAHTHOTO HU3MEPEHUS
COCTABJIIONIMX KOMIUIEKCHOTO COIIPOTHBIICHHSI B3aMMHOW MHIYKINH IPEUIOKEH (ha30BbIH
METO/l B COYETAHWH C BPEMEHHBIM pa3/eJICHHEM KaHala W3MEpEHHUs; PacCMaTpPHBAIOTCS
poOJIeMbl PaCXOAOMETPHH B CHCTEME TPAHCIIOPTUPOBKH M PACIPEACICHUS ra3a a TakkKe
MPEeJIaraloTcsl MMy TH UX PELICHHUS.

B pasnene “HeTpaauiimoHHBIE MCTOYHMKHM HEPTHH IpeAaraeTcs TOUHBIA METOJ
aHaJM3a KOHIEHTpAllMM CBETOBOW OJHEPTHH B (DOTODIEKTPUUECKOIH CHCTEME C OJIHHM
TUTOCKUM cieqamuM 3a COTHIIEM 3epKaJIoM.

B pazmene “OHeprocucTeMbl M JICKTPHMUYECKHE CETH OCBELIAIOTCS BOIPOCHI
pa3paboTkm u anpobanmuy  METOAWKH aHAIWTHYECKOTO MOJCIHPOBAHHUS  CHCTEM
3JIEKTPOCHA0KEHHS, BKIFOUAIOIINX HECKOJBKO HCTOYHWKOB M HECKOJBKO IMOTpeOHTENeH
3JIEKTPOIHEPTHUH, PACIIOI0KEHHBIX Ha OOJIBIIOM PacCTOSHHUH JIPYT OT APYTa U COCAUMHEHHBIX
JMHUSIMH 3JIEKTPOTIEPEAadH.

Kemnaem Bcem aBTOpaM M YHTaTENIAM JKypHajla TBOPUECKHX YCIEXOB B Hay4HBIX
HCCIIEIOBAaHUAX U HOBBIX CBEPIICHUI HAa HUBE TEXHOJOTHUECKOTO 3HaHUs!

I'mapnsiit penakTop cepun MAPMHKA BAT'TACAPSH
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Editorial

Dear colleagues,
We introduce the next number of the scientific journal “Electrical Engineering, Power

Engineering” of National Polytechnic University of Armenia Proceedings.

The journal is popular with the wide circles of specialists. In their works, the authors
introduce the modern development trends in electrical and power engineering.

In this issue, articles in the following spheres are presented: electrical engineering,
electromechanics and electrotechnical materials, measurements, control, diagnostics, non-
traditional power sources, Power systems and electric circuits.

In the section "Electrical Engineering, Electromechanics, and Electrical Materials," a
new approach to detecting and classifying phase short circuits in electromechanical energy
converters (EMECs) based on an artificial neural network is proposed. Characteristic
dependencies of the EMEC stator winding for single-phase and two-phase short circuits on
the neutral are obtained; optimal water cooling parameters are determined, including the
coolant flow rate, which significantly reduces the temperature of power capacitors under
intense pulse loads; a method is proposed for reducing the metal consumption of aluminum
and copper flat non-insulated rectangular power busbars by increasing the busbars'
throughput.

In the section "Measurements, Control, and Diagnostics" a phase method combined
with time-division of the measurement channel is proposed for the invariant measurement of
the components of the complex impedance of mutual induction. Flow metering issues in gas
transportation and distribution systems and their solutions are discussed.

In the section “Non-traditional Power Sources”, an accurate method for analyzing the
concentration of light energy in a solar photovoltaic system with a single flat solar-tracking
mirror is proposed.

In the section “Power Systems and Electric circuits”, issues related to the development
and validation of a methodology for analytical modeling of power supply systems including
multiple sources and multiple consumers of electricity located at large distances from each
other and connected by transmission lines are discussed.

We wish creative success to all the authors and readers of the journal in scientific
research and new achievements in the field of technological knowledge.

Marinka Baghdasaryan
Editor-in-chief of the journal



Becmnuux HIIVA. Onexmpomexnuxa, Duepeemuxa. 2025. Nel
OJIEKTPOTEXHUKA, 9JIEKTPOMEXAHUKA U
OJIEKTPOTEXHUMYECKHWE MATEPUAJIBI

VIIK 621.311
DOI: 10.53297/18293328-2025.1-9

MOJIEJIb OBHAPYKEHHSI KOPOTKHX 3AMBIKAHAM B OBMOTKAX
CTATOPA DJIEKTPOMEXAHUYECKOI'O TIPEOBPA3OBATEJIA
SHEPI'MM

M.K. Barnacapsiu, I'.Il. Bapaausn, /I.B. laBTsaH
Hayuonanvneiii nonumexuuyeckuil ynusepcumem Apmenuu

OneKkTpudecKkre HEUCIPABHOCTH, BO3HUKAIOIINE B 3IEKTPOMEXaHHMUECKHUX Ipeodpa-
3oBarensax dHeprun (OMIID), B OCHOBHOM MPOSIBIAIOTCS PaOOYNMU XapaKTEePUCTUKAMH HX
ob6MoTOK. B naHHO# paboTe mpeyiaraeTcsi HOBBIH TOAX0A K OOHApY>KEHUIO U KJIacCU(pHKa-
11K (ha3HbIX KOPOTKHUX 3aMBIKaHUH B 3JIEKTPOMEXaHUIECKOM Tpeodpa3oBaree 3Hepruu Ha
OCHOBE MCKYCCTBEHHOW HEHpOHHOI ceTu. [loirydeHsl XapaKkTepHble 3aBUCHMOCTH OOMOTKH
cratopa OMIID npu ogHOda3HBIX, NBYX(PA3HBIX U ABYyX(a3HbIX KOPOTKUX 3aMBIKAaHHUSIX Ha
HelTpau. [lomy4yeHa U McciieoBaHa JUHAMHMKA U3MEHEHHsI (ha3HbIX TOKOB M HaNpsDKEHUH
JUISL paslIMdHBIX PEeXUMOB paboThl. Ha OcHOBe moyydyeHHBIX AaHHBIX ChopMHpOBaHA
HeoOxonuMast 6a3a TaHHBIX JJI TECTUPOBAHUSA U 00y4EHUS.

Pa3paboTana CTpyKTypHas cxema aJropuTMa OOHapyKeHHS W KIacCUpHuKarmmu (as-
HBIX KOPOTKUX 3amblkaunii DMIID. OHa cocTOUT M3 OJIOKOB OIIEHKH JAaHHBIX M OOYUCHHS
JaHHBIX. BIIOK OIIEHKH JaHHBIX COOMPAET, OLICHUBACT U CO3/1aeT 0a3y JaHHBIX (Pa3HBIX TOKOB
W HarpspkeHui. [[ns BBISIBICHUS M KiIacCU(UKAIMA BOZHUKHOBEHUSI KOPOTKUX 3aMBIKaHUN
HCIIONIb30BAJINCH MX HOPOroBble 3HaueHHs. OOHapyskeHne (a3HbIX KOPOTKHX 3aMBIKAaHUN
OCYIIECTBIISIETCS. C IIOMOIIBIO HMCKYCCTBEHHOM HEHPOHHOW CETH, CO3IaHHOW B cpexe
MATLAB. TIlomyueHHBIE pe3yibTaThl OBLIM TPOBEPEHBI HA MpPHUMEPEe CHHXPOHHOTO
reHepaTopa.

Pa3pabotanHast HCKyCCTBEHHAs! HEHPOHHAsI CeTh uMeeT 4 ¢iosi. KoarmuecTBo BXOMHBIX
HeWpoHOB - 48. OHM NOTyUYeHbI B pe3yJpTare 00paboTku nepemennsix 1a, Ib, Ic, Ua, Ub, Uc
MO0 Pa3IMYHBIM KpUTEpHsiM. HHCIIO0, MOSBIAIONIEeECs B BEIXOAHOM HEWPOHE, BBISBIISET HAIU-
YHe WIK OTCYTCTBHE KOPOTKOTO 3aMbIkaHHs. OOOCHOBAaHBI BBICOKAS TPOU3BOAUTEIBHOCTD U
TOYHOCTb IOCTPOEHHOU HEMPOHHOM CETH.

[Tomy4eHHBIE pe3yabTAaTHl MOTYT OBITH YCIICIITHO MCIIONIB30BAHBI AT pa3pabOTKU HH-
TEJUIEKTYaJIbHBIX CHCTEM MOHUTOPHHTA 3JIEKTPOMEXaHNIECKHX IPpeoOpa3oBaTesieii 3HEpruu.

Kniouegvle cnoea. HEWpoHHas CETh, 3JICKTPOMEXAHHYECKHH IPpeoOpa3oBaTelb
9HEPruH, KOPOTKOE 3aMbIKaHKe (a3bl, 00pabOTKa JaHHBIX.

Bgeoenue. nexkrpuyeckre HEWCIIPABHOCTH B JJICKTPOMEXAHMUYECKHUX TIpe-
oOpa3oBaTensX SHEPrUH BO3HHWKAIOT B Pe3yJIbTaTe M3HOCA JIeTale M CTapeHUs
MaTepHasoB.



