News of the National Academy of sciences of the Republic of Kazakhstan

NEWS

OF THENATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN
PHYSICO-MATHEMATICAL SERIES

ISSN 1991-346X https://doi.org/10.32014/2020.2518-1726.100
Volume 6, Number 334 (2020), 74 — 80

MPHTH 44.29.31

H.M. Aiit:kanos', B. Ourap’, ILA. Bucen6aes’, E.C. Baiitenos’, A. JKaniGexyibr’

' THCTHTYT 37I€KTPO3HEPTETHKY H SICKTPOTEXHHKH,
AMATHHCKHI YHHBEPCHTCT SHCPTCTUKH | CBI3H, AmMmarsl, Kazaxcran,
* Kazaxckas akaaeMus TpancopTa 1 KOMMYHHKAIHH UMCHH M. TrrHbImmmacBa, AmMatel, Kazaxcras.
E-mail: ongar bulbul@mail.ru

OILIEHKA SHEPTETUYECKOM Y®®EKTUBHOCTHU U
BO3MOKXHOCTHU NCITOJIb3OBAHUA B CETAX
MPOMBINIJIEHHBIX IIPEANTPUATHII CTABUIN3ATOPA
HAIPSKEHUSI C ® YHKIMEN SJHEPTOCBEPEKEHUSA

AnHoTamus., JHeprocOeperarommii CTAOWIH3AaTOP HANPSDKCHHSA OTHOCHTCA K OOJACTH JIICKTPOTCXHHUKH H
MOXCET OBITh HCIONBb30BAH I 3JICKTPOIMTAHMS 3JICKTPOTESXHHUYCCKOM Aammapatypsl, NMPHUBOAOB, JIBHTATCICH,
OCBCTHTCIIbHBIX CeTefI, OJOKOB MHTAHHI CHCTCM CBA3H, ABTOMATHKH H TCJICMCXAHHKH C ICJIbI0 ONTHMH3AITHH
PpadoTHI 3ACKTPOOOOPYIOBAHAA H YHCPTOCOCpeKeHUA. CHIDKCHHC PAcXoda 3ICKTPOIHCPTHH MOXKST OBITH JOCTHT-
HYTO 32 CUCT MCKJIIOHYCHHUS MOTPEONCHAS HATPY3KOH HEHYKHOH AT HOPMAIBHOTO PEKHMA Pa0OTHI SHEPTHU, U 32
CYCT CHIDKCHHS BEIHMYHMHBI TOKA W MOTEPh SHCPTUHM B IMHTAROIICH ceTH. Kpome TOro, YBEIMUMTCS CPOK CIy>KOBI
OCBETHTEIIBHBIX M OBITOBBIX 3JICKTPONPHOOPOB, KOTOPBIE OyAyT padoTarh MPH HOPMAJHHOM, a HE IOBBIICHHOM
HaNpsDKCHUHW. [IpM CHIOKEHHHM HANPSDKCHWS M MOTPEOJNICHWM HArpy3KOH TOH K& MOIMHOCTH TOK B CETH
VYBCITHUHBACTCS MPONOPUHOHAIFHO YMCHBIICHHIO HANPAKCHHSA, YTO BBI30BCT NEPETPEB 3JIEMEHTOB CETH OO0 MECTa
YCTAHOBKH CTAa0HIH3aTOpPa, CPabATHIBAHHE ABTOMATOB, HMPCIOXPAHHTEICH M OPYTHX 3JICMCHTOB 3ALIMTHI, T.C.
mepebol B 3JICKTPOCHAOKCHHH mOTpeOuTeach. JIFoOoH cTaOMmm3aTop HE ABIACTCA HUCTOYHHKOM JHCPTHH, H CTO
MPUMCHEHHE TPH 3HAYHTEILHOM YMCHBIICHWH HAIPSDKCHHSA B CETH (Je(HIMTE MOIMHOCTH) HE JACT KEIAEMOTO
pesyabrara. KILJI. Takux crabummsaropos coctaBmsieT 95-97% , T.e 10 5% sHeprum Tepsaercsi B PeryIupyroneM
YCTPOUCTBE, YTO OTPAHHYUBACT WX MPHMCHCHHC B LE/IAX SKOHOMHH HCPTHH, 4 TAKKE BO3PACTAIOT MAcca, TabapuThI
u cromMmocTh. [IpemmaraeMoe YCTPOWCTBO OCHOBAHO HA IPHMCHCHHH B KA4eCTBE PETYJHPYIONICIO OpraHa
MAaJIOMOIMHOTO TpaHC(OpPMATOpa, PAbOTAOIIETO B PCKHUME aBTOTpaHC(hOpMaropa ¢ ko3 (UImCHTOM TpaHCHop-
Manruw, OmmskuM K 1. TTyTeM mepeKmodeHrsT 0OMOTKH BBICOKOTO HANPSDKCHHSA TPaHC(OpMATOpa TOJ HATPY3KoH O¢3
pa3pelBa UMM TONYYAIOTCH 3 pekmMa padOTHl YCTpOHCTBA. YCTPOHCTBA PETYHPOBAHHSA HCHOJB3VIOTCH: A
CHIDKCHHSI Pacxofa 3JeKkTposHeprun 10 20% B 'KWIIBIX M OOINECTBCHHBIX 3AHMIX, MATa3WHAX, CETH HAPYKHOTO
OCBCIICHHSA, A1 00CCIICUCHUS HOPMATBHOTO PEeKHMA PadOThI cTaHkoB ¢ UITY, TexHOMOTHYCCKUX JIHuH U T.4. [1o
MPOCTOTE CXEMBI, OKYMAEMOCTH (OKOJIO [BYX JIET), HAJCKHOCTH PAbOTBI aHAJIOTOB HC HMEET. YMCHBIIAT
JIOTyCKAacMbIH BO BCEM MHPE HEHYKHBIH PacXoJ IICKTPOIHEPTHH He MeHee yeM Ha 10% u motepu B ceTsax — 10 40%.

Kimo1ueBpie ci0Ba: cTadWm3arop HATPSDKEHHS, 3JCKTPUYECKUE CETH, Tpex(asHoe M 0mHO(A3HOE NMUTAHWE,
PETyIMPOBAHAE HANPSKCHUS, JHEPTOCOCPEKCHUE, CHHYCOMIA TOKOB ceTH, Ko3(duuenr mommuoctm, ICVY-
3HEprocOeperaroIiee yCrpoicTBo.

Beeaenue. B nocieanue AeCATHUICTHS CIPOC HA ANICKTPOSHEPTHIO TOCTOSIHHO pactet. Jist Toro utoGst
00eCTICUHNTE TIOCTABKY HEOOXOAMMOTO VPOBHS HANPSUKEHHS 11 BCEX MOJIB30BATCICH HA TOH e HHbpa-
CTPYKTYPE, & TAKKE YIUTHIBAA TOT (KT, UTO HANPSLKEHUE MOCTOSHHO KoneOnercs B npeaenax + 10% B
CBS3U C M3MCHEHHEM CIIPOCa HA CETH, MHOTHE YUPEKICHIS MOMYYArOT O0Iee BRICOKOE HANPSKCHHE, YeM
KM Ha CaMOM JEJIC TPEOYETCSI.

Kak pesymbrar, 3ekTpoceT M3HAYANbHO HEAGPEKTUBHBL, U 4TO 00JIC€ BAKHO ICPCHAMPSHKCHUS
MOCTABIIAIOTCS HA OOBEKTHI MO0 MPUYMHAM OHIUTHHTA, YTO NPUBOIHUT K PACXOAY SHEPTHH, OTKa3 000pyao-
BaHUs U COKPAIICHUE CPOKa CIyxk0bl 00opyaoBanus [1].
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Tak kak Bce 3ICKTPHUECKOC OOOPYAOBAHHE NMPCAHA3HAYCHO A paboThl B MPABOBOM JHANA30HE
220 B + 5%, To skcmuTyaTaums 3Toro 000pyA0BaHHS HA TIOBBIIICHHOM HAMPSIKCHUH MPHUBOAMT K MOTEPSIM
3NECKTPO3HEPTHH.

IlpenmaracM anbTCPHATHBHOS PEIICHHE MPOOJIeMbl yCTAaHOBKOH Ha 00BekT AQ «Amenb-Arpo»
SHEProcOCPEraroIIEro CTA0UIN3ATOPA HANPSKCHUS ¢ (PYHKIIUCH SHEProcOCPeKCHHST TS ONTUMU3ALINN
MOCTABKH 3ICKTPOIHEPIUH U MOHUTOPHHTA CETH.

Texunueckuii 0630p ICY. KauecTBo 3MEKTPOSHEPTUH ABIICTCS OJHUM U3 KIIOUCBEIX MOKA3ATCICH.
B 3aBucHMOCTH OT THNOB Harpy3Kh B CHCTEMAaxX H KauccTBa, OOCCICUMBACMOIO IMOCTABLIHKOM
3NEKTPO3HEPTUH, TMOJB30BATEIN CTANKHBAKOTCI € OJHOU M3 MEPCUUCICHHBIX HIDKE MpodieM (WM ux
KOMOHHAITHI):

— FApMOHHYCCKUC UCKAKCHHS,

— HepaBHOMEPHas 3arpy3ka daz;

— MaKCHMAJIbHBIH MyCKOBOH TOK;

— KPaTKOBPEMEHHOE NMAJACHUC HANPSKCHU;

— CHIKCHHE K03 HIHeHTa MOITHOCTH.

B 3aBuCcHMOCTH OT KOHKPETHOH CHCTEMBI VCTPAHCHHE OMHMCAHHBIX BBIMIEC MPOOIEM MOXKET CIKOHO-
Muth 10-40% 3HEpruy B 3aBUCUMOCTH OT CTCIICHH MPOSBICHUS KAKIOTO U3 HETATUBHEIX (DaKTOPOB.

QueprocoOeperaromiee  yerporictso ICY  obecrneynBacT KOMILICKCHOS PCIICHHUE TMEPCUUCICHHBIX
BBHIIC TPOOJEM, ONXHOW M3 KOTOPBIX SABIICTCS KOPPEKTHPOBKA K03((HUIIMEHTAa MOLIHOCTH, MPH 3TOM
OCHOBHOC BHUMAHUE VACTICTC SKOHOMHH 3JICKTPOSHEPTHH.

KomvmyTupyrommii 010k BBHIIONHEH Ha 6a3e YIPaBISIOIIUX BBHIXOJOB aHATIH3ATOpa, KOTOPHIC 4Yepes
MOMEXOTOAABIIIOMYIO cXeMy, coctosmyro n3 RC-cynpeccopa 1 KOHICHCATOPHBIX MYCKATEICH C MPyIIoH
MOJABICHUS IMYCKOBBIX TOKOB WM KOHTAKTOPOB THIA JBYHOPMAIBHO OTKPBITBIX WM ABYHOPMATBHO
3aKPBITHIX, COBCPIIAIOT KOMMY TAITHEO IEPBUYHON 0OMOTKH PETYIMPOBOYHOTO TpaHChopMaTopa.

Pazmplkaromuii U 3aMBIKAIOIIMNA KOHTAKTHl COCAMHEHBI MOCICAOBATCIBHO, NMPH 3TOM IEPBUYHASL
0o0MoTKa TpaHchopMaTopa MOAKIIOUCHA C OJHOH CTOPOHEI MApaICIbHO BTOPUYHOH NIEPBBIMU OJHOUMCH-
HBIMH BBIBOJaMH HETIOCPEACTBEHHO, C APYTOH — Yepe3 BTOPOH Pa3MBIKAIOINI KOHTAKT [2-3].

K Touxe coeamHeHHs BTOPOrO BHIBOJA MEPBHYHOH OOMOTKH M BTOPOTO Pa3MBIKAOIIETO KOHTAKTA
MOJKTIOUCH BTOPOU 3aMBIKAOINUH KOHTAKT OT ONOKa YNPAaBICHHS, COBMCLICHHOTO C aHAIHU3aTOPOM,
MapaiienIbHO TCPBUYHON OOMOTKE YIOMSHYTOrO TpaHC(OpMAaTopa BKIIOUCH KOHICHCATOP, a mapal-
JICTIPHO KOMMYTHPYIOLITHM 3lIeMEHTaM BKItoueHs RC-nenn.

IMapanmearHO HArpy3Ke BKIIFOUCH BBHIXOTHOM KOHACHCATOP, B HCTO BBCJACH CHIIOBOU ABYXITOJFOCHBIM
aBTOMAT C HE3aBHCHMBIM PACLCIUTENICM, KOHTAKTHI KOTOPOrO BKITIOUYCHBI MOCICAOBATCIBHO B LECIb
HArpy3KH Ha BXOJAC M BBIXOJE PCI'YIHPOBOYHOTO y371a, MEKIY CEThIO U BXOJAOM U MEKAY HArpy3KoH H
BBIXOJOM VIIOMSIHYTOTO Y3714,

JlonoMHUTEIbHBIA Y3€T 3aLUTHl ¢ JUCTAHIIMOHHBIM VIIPABICHUEM, HMOAKIIOYCHHBIH BXOJAOM K TOUKE
COCAMHECHUS TICPBOTO CHIOBOTO KOHTAKTA CO BXOAOM PETYIUPOBOYHOrO Y37, BEIXOAOM K HEHTPATBHOMY
MPOBOJY CETH.

Bropoii 1 TpeTHH KOHTAKTHI TPEXIOIIOCHOTO ABTOMATA 3AIHUTHL YHIOMSHYTOTO JOTNOJTHUTCIBHOTO
y371a HOAKIIOUCHB MEXKY HEHTPATbHEIM MPOBOJOM M TOUKOH COCAMHEHHS YIIOMSHYTOT'O BTOPOTO 3aMBI-
KaIOIIECro KOHTAKTa ¢ KOHACHcaropoM nepBod RC-uenmu u MeKay BRIXOAHBIM BBIBOAOM MECPBHYHOU 00-
MOTKH TpaHc(hopMaTopa U TOUKOW COCOUHCHHS BTOPBIX 3aMBIKAIOIICTO U PA3MBIKAIOIIETO KOHTAKTOB
KOMMYTHPYIOLIETO OI0Ka.

QueprocOeperaromunii 3hPEKT yCTPONUCTBA OCHOBAH HA MIPHUHLIMIIC HE3ABUCHMOTO MOGa3HOr0 PEryiu-
POBaHHS HaNpPsDKCHHS B CETH, YTO MO3BOSCT A0OUThCA 3KOHOMUHU 10 40% 3MEKTPO3HEPruM Mo Cpas-
HeHmio ¢ aHamoramu W monyuutb KIIJ[ ycrpoiictBa He menee 99,7%. Ilpu stom motepn akTHBHOH
MOIITHOCTH Ha CTAOHIN3aTOPE HANPSDKEHHA B 15 pa3 MEHBIIE N0 CPABHCHUIO C AHATIOTAMH, & CPOK CITYKOBI
cocrasmser 20-25 net [4].

DHeprocOeperarIee yCTpoHCTBO NPSAHAZHAUCHO IS UCIOIb30BAHUS HA MPAXKIAHCKUX U MPOMBIIII-
JIeHHBIX 00BekTax B ceTax 0.4 xB.

Jns KOHTPONS M PETHCTPALUH MapaMETPOB SICKTPOCETH H PEXKUMOB paboOThl VCTPOHCTBA Mpexyc-
MOTPCHa BO3MOYKHOCTb JUCTAHLMOHHOTO VIPABJICHHS W PE3CPBHPOBAHHA, & TAKKE HCIOIb30BAHHUSI
CPEACTB CBA3H, Kak, Hanpumep, cotoBelil MoaeM 3G. [loakmoueHue u nepeaada JaHHBIX OCYIICCTBISCTCS
no nportokosy TCP/IP u unrepdeiicy Ethernet.
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3arpy3Kd ABHTaTelcHd MO MOIMHOCTH cOCTaBUT MeHee 50%-55% (3aBHUCHT OT €ro HOM. COS (), 3IECh
CHIDKCHHC HAMPSDKCHUS NPHUBEIACT K CHIDKCHUIO OOINEr0 TOKA B JABHUTATENIC, U K SKOHOMHHU IMOPSAKA
4%-18%.

Ecmu xe ypoBeHb 3arpy3kym acHHXPOHHBIX Asurareici Oyger Oomee 70%-75% osddexra mmbdo
BOOOIIE HEe OyaeT, 1ub0 OH OyaeT oOpaTHbIl (POCT TOKA B POTOPE, HArpeB, MOTCPH), XOT (POPMATBHO BCE
mapametpsl B [OCTe.

CreayeT 3aMeTUTh, YTO, KaK NPABHIIO, VCPSAHEHHBIN VPOBCHD 3arpy3kd He mpesbimact 65%, HO B
KQXKJIOM OTIEIBHOM ClIydac HeOOXOAMMO MPOBOJUTH 3aMCPbI, COMOCTABIIS HOMHHAIBHBIN NACIIOPTHBIA
TOK C PCalbHO MPOTCKALINM. BBINEH3NOKEHHBIE PAcCYKACHUS MO3BOJSIIOT CACIATh CICAVIOIINE
BBIBOJIBI:

a) OOBEKTBI C OCBCIICHHECM M CMCIIAHHOW Harpyskoil (m.1) maror makcumanbhbii 3¢dekr, ecnu
MMUTAOINEE HANMPSHKCHUE HA HUX cocTaBisieT 2268 - 240B. D710 mo3BoaUT HAM PETYIUPOBATh HAMPSIKCHUS
Ha 12B - 16B, nonyuats addexr B 10% - 20%. Mansie peryiuposku HanpspkeHus 215B-221B ganyt u
apdexr B 5%-7%.

0) OOBEKTHI C ACHHXPOHHBIMH JBHUTATC/SIMH MPEKAC BCErO0 HAAO OOOPYI0BAaTh YCTPOMCTBAMH
KOMIICHCALIUK PEAKTHBHOU MOIITHOCTH H XKEIATCIbHO HHAWBUAYATBHOH KOMIICHCALIHH.

B) OOBEKTHL, HA KOTOPBIX €CTh U TO, M APYTO¢ MOJKHO OLICHUTh, HHTCTPHPY I MCTOAUKH IYHKTOB A 1 b.

Hampumep, ecnu B cTpyKTYpe NPUCYTCTBYIOT 75% akTHBHOU HArpy3KH, a JBUTATENH COCTABIIIOT
25%, ceteBoe HampspKeHUE — mopsaka 225B-231B, To Bce mpeIosKeHHBIE MEPOTIPHATHS, CKOPEE BCETO,
nmpuBeAyT K skoHOMHU B 10% - 15%.

r) Hago taxske momuuth, uto ICY OpuMEHSCTCS U TS CTAOWIH3ALUH HAMPSDKCHUS CETH, KOTOpas
MpU TOHMKCHHOM HampspkeHuu (MeHbine 207B) He gaér SKOHOMHH MO PacXoay 3. DHECPTHH, HO
OIAroTBOPHO BIMSCT HA TEXHOJIOTHUCCKHUH MpoLecc.

1) Hamo nonrMaTh, 94T0 OKynaeMocTh NpHOOpa HANPSAMYIO 3aBHCHUT OT €r0 MOLIHOCTH U OT BPEMECHH
€ro UCMOJIb30BAHNSA, HAPUMED, B TeucHUe roaa. Yem Brimie MomHocTh ICY, TEM MEHBIIE €r0 yACIbHAS
cronmocTh Ha 1kBt. O6bekTHI ¢ pudopamu ot 80 -100 kBt u Gonee, ¢ mpoAOKUTETBHOCTEIO PAGOTHI
12 4 u Gonee 365 gHel B rox u Tapudom ot 20 TCHre OKYMaKTCI NpUMEpHO 3a 1- 3 roga.

¢) 3amepsl NPOU3BOAATCS B ITIAHUPYEMBIX MecTax yeTtanoBku JCY aHammzaTopoM kadectsa cetu. Ha
JUIMHHBIX JTHHISX HEOOXOAMMO H3MEPATh MapaMeTphl U B HA4Yale, U B KOHIE JUHHH (BEIOOPOYHO
BOJIETMETPOM), 1aObl HE CHU3UTh HAIPSXKCHUE HIXKE TOMYCTHMOTO.

k) Duaepa, nuTacMpie OT OJHOrO HUCTOYHHMKA (TpaHchopmaropa), MOKHO KOHCOTHUIHUPOBAHO
mpomnyckark uepe3 oaun ICY, ecnu yuéT HA HUX OOIIU U 3TO HEACCO00Pa3HO ¢ SKOHOMUYCCKON TOUKH
3PCHML.

H.M. Aiit:kanos’, B. OHrapz, IL Bucen6aes’, E.C. Baiirenos?, A. )ICaHiﬁelqz.m,l2

! ATIMaTHI 3HEPreTHKA KOHe GAMITAHBIC YHHBEPCHTETI,
DIEKTPOIHEPTETHKA JKOHE INCKTPOTCXHUKA HHCTHTYTHI, AnmMarsl, Kazakcraw;
M. ThombimGacs aThiaarsl Ka3ak KeTik %oHe KOMMY HHKAIMAIAD aKageMusch, AnMaTel, Kazakcran

OHEPKOCHITIK KOCHIOPBIH KEJICIHAEI'T SJHEPTUA TUIMALTIT'TH
KIOHE MAUJTAJTAHY MYMKIHAITTH BAFTAJIAY

AHHOTANMSI. DHEPTHAHBI VHEMACHTIH KCPHEY TYPAKTAHIBIPFBIMIBI ICKTPOTEXHUKA CAJAChIHA YKATAbl JKOHE
JNEKTP >KAOABIKTAPHIHBIH KYMBICBIH OHTAHIAHIBIPY KOHE SICKTP KyaThIH YHEMACY MAKCATBHIHIA 3JIEKTP >KAOIbBIFHL,
JKETEK, KO3FANTKBII, >KAPBIKTAHABIPY JKETICI, OAMIaHbIC KYHENEPIHIH Kyar Ke3iH, aBTOMAaTHKA MCH TECICMAaTHKAHBI
3MEKTPMEH Ka0ABIKTayAa KOJAAHyFa 001ambl. DHEPTHS IIBFBIHBIH A3aHTYFa 3HEPTHSHBIH KAJIBIITHI KYMbIC iCTEy1
YIIiH KQKETCI3 JKYKTEMEHI TYTBHIHY bl JKOFO JKOHE JKETKI3Y KEIICIHACTI TOK IICH SHEPTHS IIBIFBIHBIH a3aHTY apKbLIbI
KOJI keTkizyre 0omansl. COHBIMEH KaTap, >KapbIKTAHABIPY *KOHE TYPMBICTHIK JJICKTP KYPBIIFBUIAPBIHBIH KBI3MET CTY
Mep3iMi apTazpl, 0Jap KAJbINTHI KOHE KEPHEY OpTamia XyMbIc icrelini. Keprey TeMeHAETEeHE KOHE )KYKTEeMe Oipach
Kyar TYTHIHFAHZA JKETIJCTI TOK KEPHEYIiH TOMCHICYIHE IMPOMOPIHOHAIABI TYPAE 6CEl Opi Oy TYPAKTAHABIPFBIII
OPHATBIIFAH JKEPTe, KCIUIK 3IEMEHTTEPAIH KbI3BII KETYIHE, aBTOMATTBHI KYPBUIFBI, CAKTAHIBIPFBIMI KOHE Oacka
KOPFAaHBIC JICMEHTTEPIHIH KYMBICBIHA BIKIAN C€TEMi, SFHH TYTHIHYINBLUIAPABI 3JCKTPMEH KaOBIKTAyJaFbl Y3LIIC
Oombm ecenrresiedi. Ke3-KenreH TYpaKTaHIBIPFBIIT YHSPTHSA K631 OOJBIN CAaHAIMAHIBI KOHE OHBI JKCITIICTI KCPHCYIiH
aUTAPIBIKTAH TOMCHICY1I ApPKBUIBI MalaajgaHy (KyaT TaNIOBLUIBFBI) KaKCTTI HOoTmke Ocpmerai. [TOK ocerHmait
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TYPaKTAHABIPFRIITAPABIH 95-97% Kypaiasl, seHU 5%-Ke OeiiH 3HCPTUAHBI PETTECYII KYPBUIFBIAA KOFANTAIBL, Oy
SHEPTHSHBI YHEMJCY, COHIAAH-aK CaJaMAarblH, MOJIICPI MEH KYHBIH apTTBIPY MAaKCAThIHIA OJApAbl MaWdanaHy bl
IICKTEHl. ¥CBIHBUTFAH KOHIBIPFBI Tpanchopmarms ko3 uunenTi 1-re >kakpiH aBTOTpaHC(HOpPMATOP PEKUMIHIC
JKYMBIC ICTEHTIH TOMEH KyaTThl TPAaHC(OPMATOPABIH PETTETIII OpPTraHBl PpETIHAC IAWAAJaHyFa HETi3ACIreH.
TpanchopMaTOpasIH KOFApBl BOJBTTHI OpPAMACBHIH JKYKTEME KE3iHAE KOHTYpAbl Oy30ail aybBICTBIPY apKbLIBI
KYPBUIFBIHBIH 3 SKYMBIC PEKHMI anbHAAbl. backapy KypbUIFBIIApbl KENECiAEH KOJJAHBLIAABL TYPFBIH HKOHE
KOFAMIBIK FHMapaT, AYKCH, CBHIPTKBI >KAPBIKTAHIBIPY >KCILICPIHAE JNICKTP 3HEPTHSCHIH TYTHIHYIBI 20% IeHiH
a3alTy, CAHABIK OargapiaaMaHbl OACKApyIIBl MAIMWHAJIAPHI MCH TCXHOIOTHANBIK OSKCILICPAiH, T.0. KAJBIITHI
JKYMBICBIH KamMTaMacher3 ery. OHBIH CXEMAaHBIH KapamnaibIMIBLIBIFBI, ©31H-631 aKray (€Ki >KbUFA JKYBIK) KOHC
maiinanany ceHiMAuTri OoWpHIIa Oanamanmapsl kesmecmednai. byn Oykin omemzae pykcaTr eTiMEreH 3HEPTHSHBI
TYTHIHY ABI KeM AereHae 10%-Fa xone e meirsIHbH 40%-Fa AcHiH a3aiiTyFa MYMKIHIIK Oepeni.

CoHbIMEH, HOMHHAIABI KEPHEYAIH KOFapbUIaybl OAphICBIHAA BICHIPAN OONATHIH KyaT IICH 3JEKTP 3HEPTHACHI
azalibIn, MaWJanaHy IOBIFBIHBI TOMCHACH I, CBIM KUMACHI MCH KCTi KYPBUIBICHIHA METAJII IIBIFBIHBI A3AS5IbI, KEILICP
OolipiHIIa OCpifeTiH MEKTI KyaT aprambl, OONAINAaKTa >KCTIHIH JaMybl SKCHIIICTIACAl, Oipak >keil KypBIIbICHIHA
KaIlUTATIBIK CATTBIM aPTAbl. DJCKTP SHEPTHACH MEH KyaT IIBIFBIHBIHBIH APTYhl YJIKCH KCILUIY aTAIMSIIbIK IIBIFBIHFA
YIIBIPATaabl, COHBIMECH KaTap oTKizy Kadineri anciz. OchkraH OaHIaHBICTBI OHBI JK0OAanay KE3iHAE >KEIIHIH
HOMHHAJIIbI KEPHEY1H AYPHIC TAHAAY AbIH MAHBI3IBIIBIFEI AHKBIH 0014161 DKOHOMHUKAIIBIK MAKCATKA Call HOMIHAJIbI
KEPHEY >KYKTEME KyaTbl, KOPEK KO31HCH KAIUBIKTHIKKA, OJIAPBIH Oip-OipiHE KATBICTHI OPHAJACYHI, 3JCKTP SKEIICIHIH
TAHJAFAH KOH(PUTYpAIMCH], KEPHEY Al PETTEY TOCIIAepi chIHABI Oipkarap (akroprapra Toyenni. CeM MeH kKademnb
KHMACBhIH KQJKET CTETIH KbI3ABIPY IMAPTTAphl OOMBIHINA TAHAAY 3JIEKTP >KENIJICPiHiH CCHIMIL KYMBIC aTKapysl YIUiH
aca MaHBI3IBI MIHAET OOJIBIN CaHANAAbl. OHEPKACII IMEKTP KEIIEPIHACTI €CENTEY HOTIDKEIEPI — MOJCTBICY KIHE
SHEPTHS YHEMICY .

Tyiiin ce3aep: KEpHEY TYPAKTAHABIPFBINIBL, 3JCKTP SKeJLIepi, ymdaszansl xoHEe Oipdazambl 3MEKTPMEH
JKaOABIKTAy, KEPHEY PETTEY, SHEPTUSI YHEMJCY, CHHYCOMIBIK JKEIIEp, Kyar K03 uumenTi, s3Heprus YHEMACHTIH
KYPBLTFBL

N.M. Aitzhanov', B. Ongarz, P.A. Bissenbaeyevz, E.S. Baitenov?, A. Zhanibekulyz

!Institute of electric power and electrical engineering,
Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan;
*Kazakh Academy of Transport and Communications named after M. Tynyshpayev, Almaty, Kazakhstan

ASSESSMENT OF ENERGY EFFICIENCY AND POSSIBILITY OF USE IN THE NETWORKS
OF INDUSTRIAL ENTERPRISES VOLTAGE STABILIZER WITH ENERGY SAVING FUNCTION

Abstract. The energy-saving voltage stabilizer belongs to the field of electrical engineering and can be used to
supply power to electrical equipment, drives, motors, lighting networks, power supplies for communication systems,
automation and telematics in order to optimize the operation of electrical equipment and energy saving. Reducing
power consumption can be achieved by eliminating the consumption of the load unnecessary for normal operation of
energy, and by reducing the amount of current and energy losses in the supply network. In addition, the service life
of lighting and household electrical appliances will increase, which will operate at normal and not increased voltage.
When the voltage decreases and the load consumes the same power, the current in the network increases in
proportion to the decrease in voltage, which will cause overheating of the network elements to the place where the
stabilizer is installed, the operation of automatic devices, fuses and other protection elements, i.¢. interruption in
power supply to consumers. Any stabilizer is not a source of energy, and its use with a significant decrease in the
voltage in the network (power shortage) does not give the desired result. ECE of such stabilizers is 95-97%, that is,
up to 5% of energy is lost in the regulating device, which limits their use in order to save energy, as well as increase
the weight, dimensions and cost. The proposed device is based on the use as a regulating body of a low-power
transformer operating in the autotransformer mode with a transformation ratio close to 1. By switching the high-
voltage winding of the transformer under load without breaking the circuit, 3 operating modes of the device are
obtained. Control devices are used: to reduce electricity consumption by up to 20% in residential and public
buildings, shops, outdoor lighting networks; to ensure the normal operation of numerically controlled machines,
technological lines, etc. It has no analogs in terms of simplicity of the scheme, payback (about two years), and
reliability of operation. It will reduce the unnecessary energy consumption allowed worldwide by at least 10% and
network losses by up to 40%.

Thus, an increase in the rated voltage reduces power and electricity losses, reduces operating costs, reduces the
cross-section of wires and metal structures, increases the maximum network capacity, contributes to the further
development of the network, but increases capital investments in network construction. The increase in electricity
and power consumption leads to high operating costs as well as low bandwidth. In this regard, when designing it, it is
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important to choose the correct rated voltage. The nominal voltage for economic purposes depends on a number of
factors: load capacity, distance from power sources, their relative position, the chosen configuration of the power
grid, methods of voltage regulation. The selection of the cross-section of wires and cables for the permissible heating
conditions is a very important task for the reliable operation of electrical networks. Calculation results of modeling
industrial electrical networks and energy saving.

Key words: voltage stabilizer, clectrical networks, three-phase and single-phase power supply, voltage
regulation, energy saving, sinusoidal network currents, power factor, ESD-energy-saving device.

Information about authors:

Aitzhanov Nurgali, Candidate of Technical Sciences, Associate Professor, Almaty University of Power Engineering and
Telecommunications, Department Almaty, Kazakhstan; nurgali53@mail.ru; https://orchid.org/0000-0001-7482-4828;

Ongar Bulbul, Doctor of Philosophy (PhD), Associate Professor Kazakh Academy of Transport and Communications,
Almaty, Kazakhstan; ongar_bulbul{@mai.ru; https://orcid.org/0000-0002-8333-8343,

Bissenbaeyev Parassat, master student, Kazakh Academy of Transport and Communications, Almaty, Kazakhstan,
parasatbisenbaev(@gmail.com; https://orcid.org/0000-0001-8121-004X;

Baitenov FErkinbek, master student, Kazakh Academy of Transport and Communications, Almaty, Kazakhstan,
erkinbek.baytenov@bk.ru; https://orcid.org/0000-0002-7460-3539;

Zhanibekuly Ayan, master student, Kazakh Academy of Transport and Communications, Almaty, Kazakhstan,
zh_ayan@mail.ru; https://orcid.org/0000-0002-8547-2968

REFERENCES

[1] InventorAndre SmitCurrent Assignee Siemens Industry Inc. Method and system for programming and implementing
automated fault isolation and restoration using sequential logic. 13 ampens, 2011 .

[2] Neal George StewartWing Ling ChengCurrent Assignee Edge Electrons Ltd. Energy saving high frequency series buck
AC voltage regulator system. 2014

[3] Guy J. Lestician. Power pod controller system. August 23, 2000

[4] Simon James REDFORD (GB) Simon James REDFORD Lee JUBIE (GB) Lee JUBIE James William DERBY (GB)
James William DERB Stephen James MANGAN (GB) Stephen James MANGAN. Voltage stabilization device. August 10, 2005

[5] Igor Viktorovich Fomin, Valentin Mikhailovich Shevtsov. Method of protection of a switching voltage regulator.
1986 SU.




