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AHHOTAITHSA

CraThsl MOCBAIICHA BOMPOCAM ONTHME3ALMH 3arpy3KH MMCIOLIHMXCSI TPAHC(HOPMATOPOB 3ICKTPUUCCKUX
cereit 0,4 kB cema Usaroska. OcHOBHAA 101 AcHCTBYOIX BJI mocénka BBEICHA B 3KCILTYATAMIO B CCPCIMHC
mpoIoro Beka. Y xors 3a mpomemee BpeMsI MOCTOSHHO BEAYTCS IJIAHOBBIC pabOTHI, BCE-TAKU CETh HYKIACTCS
B OLCHKC COCTOSHHS W, TMPH HCOOXOAMMOCTH, PCKOHCTPYKIHH. [ TABHBIM MOBOAOM I NMPOBCACHHA PadoT
TIOCITY>KHJIA HA3KAS 3aTrPy>KEHHOCTH PsAa TpaHC(OopMATOPOB M3-32 YMEHBIICHHS IIPOU3BOJCTBEHHOTO CEKTOPA, a
TaKKE OTTOKA HACCIICHMUS.

KmoueBbie cioBa: ONCKTPHUCCKHE TOTEPH, ONTHMH3ALMSA 3arpy3kd  odopyaosanms, KITJ
TPaHC(HOPMATOPOB, PSKOHCTPYKIMHA CCTCH, MOBHIIICHAC 3(PPECKTHBHOCTH 3ICKTPOCHAOKCHHA.

AYBLI )KEJIJIEPTHAET'T JJEKTP SHEPTUSICHIHBIH, IIBIFAJTYBIH AZAUTY
KOBACHI
Jaremos C.M.7, Kamepkun A.A.!, ®omunbix C.C.!
*«Manaw Kozvibaee amvinoaser Conmycmix Kazaxeman ynusepcumentiy KeAK,
Ilemponaen, Kazaxcman
*Xam-xabap yuin asmop: slatypovi@mail.ru

AHHOTAHSA

Maxana WBanoBka aysutbiHAarsl 0,4 KB 35ekTp »KeminepiHiH KOJAAHBICTAFbl TPAHC(OPMATOPIAPHIHBIH
JKYKTCIYiH OHTAHIAHIBIPY MOCCICICPIHe apHATFaH. AYBIIIAFbl )KYMBIC ICTCI TYPFAH 9ye JKCTICPiHiH HETI3Ti
06iri 6TKEH FACBHIPABIH OPTACHIH/A ICKE KOCHUIIBL. OTKEH YAKBIT IIMIHC >KOCHAPIIBI JKYMBICTAP YHEMI MKYPri3imn
KEJICe /¢, YK 9711 i OaraaHBII, KasKeT OOJFaH »KaFaiaa Kaiita Kypyapl KakeT ereai. ’KyMbICThIH Herisri cebedi
- BH/IIPIC CaaCBHIHBIH TOMCHCYiHE OailIaHBICTHI OipKaTap TpaHcopMaTopIapra ;KYKTeMEHIH a3 00Ty b, COHAAH-
aK TYPFBIHAAPIBIH KETYI.

Tyiiin ce3ep: DICKTP BICHIPANTAPEL, Ka0IBIK KYKTEMECIH OHTAIaHABIPY, TparchopMaTopaapasH [TOK,
JKEIIepAl KaiTa Kypy, 3ICKTPMEH >Ka0AbIKTay THIMAUITIH apTThIPY.


mailto:slatypov@mail.ru
mailto:slatypov@mail.ru

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. KosbibaeBa. Ne 2 (62). 2024 167

PROJECT TO MINIMISE ELECTRICITY LOSSES IN VILLAGE NETS
Latypov S.I.1*, Kashevkin A.A.l, Fominyh S.S.1
*«Manash Kozybayev North Kazakhstan University» NPLC,
Petropavlovsk, Kazakhstan
*Corresponding author: slatypovi@mail.ru

Abstract

The article is devoted to the issues of optimisation of loading of available transformers of 0.4 kV electric
networks of Ivanovka village. The main part of the existing overhead lines of the village was put into operation in
the middle of the last century. And although over the past period of time constantly conducted routine work, still
the network needs to assess the condition and, if necessary, reconstruction. The main reason for the works was the
low utilisation of a number of transformers due to the reduction of the production sector and population outflow.

Key words: Electric power losses, optimisation of equipment utilisation, transformer efficiency, network
reconstruction, increasing the efficiency of power supply.

Beenenne

DNEeKTpUUeCKe TMOoTepu B ceabCkux ceTsix 0,4 kB BO3ZHHMKAIOT B JHHHUSIX H
Tpanchopmaropax. MUHIMHU3HPOBATH TIOTEPHU B MPOBOIHUKAX MOJKHO 32 CUET YBEJIUYESHUS UX
CEeUeHMsI, HO JAHHOE MEPOIIPHSITHE MTOBJICYET 32 COOOH cepbe3Hble (UHAHCOBBIE BIOXKEHUS, YTO
MOCTaBHUT KpecT Ha 3 (HEKTUBHOCTH MEPOIPHATHS.

OnexTpudeckue norepu B Tpanchopmartopax 10/0,4 kB MOXHO pasmenuTh Ha aBa
OCHOBHBIX THIIA. TIOTEPHU B CTAIN (MATHUTHBIE TIOTEPH) U ITOTEPH B MeU (OMHUECKHUE TTOTEPH).
B cBoro ouepenp, motepu B CTadM JENATCS HA MOTEPH HA THUCTEpE3NC (MPOUCXOAST H3-3a
LUKINYECKOH TepeMarHMuNBaeMOCTH CepAeUHUKa TpaHCpopMaTropa M 3aBUCIT OT CBOICTB
MarHUTHOTO MaTepuaja CepAeYHHKA M YaCTOThI MEPEMEHHOrO TOKA) M MOTEPH Ha BUXPEBBIE
TOKH (BO3HUKAIOT H3-32 WHAYKIUH BHXPEBbIX TOKOB B CEpACYHHKE TpaHcpopmaropa,
NPONOPLUMOHAIIBHBI KBAIPATy YaCTOThI 1 MATHUTHON MHAYKLINY, & TAKXKE 3aBUCAT OT TOJIIUHBI
TUTACTHH CEPACYHHUKA U €T0 YIEIbHOTO ConpoTuBieHus). Ilotepu B Menu nensarcs Ha moTepy B
oOMOTKax (BO3HHMKAIOT HM3-32 COMPOTHUBJICHUS MPOBOAHUKOB OOMOTOK TpaHC(opmaTopa U
MPONOPLMOHAIBHBI KBAIPATy TOKA, MPOTEKAIOLIEro 0 OOMOTKaM) M MOTEPU OT TOKA YTEUKH
(BO3HMKAIOT M3-3a CONPOTHUBIICHUS KOHTAKTOB M COEMHEHU BHYTPHU TpaHcpopmarTopa).

MeTtoaer! nccjie10BaAHHA

3HaYNTENBHOE BJIMSHUE HA HJIEKTPHUYECKHE MOTEPH B TpaHC(POPMATOpPe OKa3bIBAET €ro
K03(pPUIIMEHT 3arpy3KH. ITH MOTEPH MPOUCXOAST B CEPACUHHUKE TpaHCHopMaTopa U 3aBHCAT
OT HaNpsDKEHUs] THTAHHs, YacTOThl M CBOHCTB MaTepuana cepredHuka. OHH OCTaroTCs
NPAaKTUYECKU TOCTOSHHBIMH M HE 3aBHCAT OT Harpy3ku. Ecimm TpaHcdopmarop ocHameH
CHCTEMaMH OXJIAKACHUS WM JPYTUMH BCIIOMOTATEIbHBIMHI YCTPOHCTBAMH, UX IOTEPH TAKKE
CUUTAIOTCS MOCTOSTHHBIMH.

B Toxxe Bpemsi, koapunmeHT 3arpy3ku TpaHchopMaTopa, 3aBUCIIIUN OT NOTPeOIeHUs
3JIEKTPOIHEPTHH HA LIMHAX HHU3IIEro HampspkeHus, BiuseT Ha ero KIIJ{ u, kak cnencreue, Ha
NOTEPU MOIIHOCTH. J[aHHBIE MOTEPH SIBIISIOTCS TIEPEMEHHBIMH.

IIpn Huskux Harpyskax (0,2-0,3) mepeMeHHbIE MOTEPH HEBENUKH, a JTOMHHUPYIOT
NOCTOsIHHBIE TIoTepH. B 3TOM peskume TpaHcopmarop padoraer Hesh(PEeKTHBHO, Tak Kak
MIOCTOSIHHBIE TIOTEPU COCTABJISIIOT 3HAYUTENBHYIO JIOJK0 OT OOIIEero KOJM4ecTBa moTepb. B
cpenneM amamna3zoHe (okono 0,5) mepeMeHHble U TOCTOSIHHBIE TIOTEPH CTAHOBSITCS
cormoctaBuMbiMu. [Ipu momHo#t 3arpyske (Omm3ko k 1) TpaHchopmarop padortaer Oonee
3¢ (eKTUBHO, TaKk Kak CyMMapHbIe IOTEPH OTHOCHUTENIIbHO HEBENMKH. B 3ToM pexnme
JOMUHHUPYIOT NIEPEMEHHBIE ITOTEPH, TAK KaK OHU MPOIIOPLIUOHAIBHBI KBaPATy TOKA.
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OnTumanbHasa 3arpyska TpaHcopmaTtopa o6bl4HO cocTtaBnsaeTt 0,5-0,7, rage cymmapHble
noTepy MWHUMaNbHbl. 3TO 06bACHSAETCA Tem, 4TO NpW TaKOW 3arpyske 6anaHcupytTcs
NMOCTOAHHbIE U MepeMeHHble NoTepun, obecneynBas HanbonbLWylo AP PEKTUBHOCTL paboThl, Kak
nokasaHo Ha pucyHke 1.

PucyHok 1. 3aBucumoctb KM O TpaHchopmaTopa OT ero 3arpysku

M OXHO ONTMMN3NPOBATL CeibCKUE CeTU TakKum obpa3om, 4Tobbl KM [ ncnonb3yembl X

TpaHchopmMaTopoB 6bI/1 MAKCUMaSIbHO BO3MOXHbIM.
PesynbTaTtbl nccnegoBaHus

Ha nepsom 3Tane wuccnefoBaHua Heo6XoAMMO ObINIO ONPeAennUTb KO3IMMULMEHT
3arpyskm kKaxpgoro TpaHcopmaTtopa 10/0,4 kB. [ns 3Toro ncnosb3oBaancb CTaTUCTUUYECKUE
JaHHble MO CeNbCKUM MNOTPebMTensaM. YuuTbiBanacb cpegHsas notpebnsemas MOLWHOCTb Kak
OTAeNbHbIX noTpebuTeneid, Tak W rpynn noTpebuTeneid, 3anMTaHHbIX OT OAHOW NUHUMK
anekTponepegay. MNpu aHannse MOLWHOCTU NMPOMbILIIEHHbIX 06bEKTOB 6pasocb BO BHUMaHUe
MaKCMManbHO-3arpy>XeHHass CMeHa B MaKCMMallbHO-3arpyXeHHblli Cce30H. Pe3ynbTaThbl
aHaMMTMUYECKNX N MaTeMaTMUeCKNX nccnefoBaHnin otobpaxeHol B Tabnunue 1.

Tabnuua 1. CTeneHb 3arpy>XeHHOCTM MMe W uxca TpaHchopmatopos 10/0,4 kB

KT, Ne HomunHanbHas CyuwecTtBytou as KoatppununeHT
MOLW HOCTb, KBA MOLWHOCTbL, KBA 3arpysku
Ne 3-1 160 45,46 0,28
Ne 3-3 250 56,56 0,23
Ne 3-4 100 27,09 0,27
Ne 3-6 100 46,28 0,46
Ne4-1 100 46,38 0,46
Ne 4-2 100 56,67 0,57
Ne 4-3 250 73,51 0,29
Ne 4-4 160 107,79 0,67
Ne 6-1 63 6,86 0,11

Ne 7-1 100 19,6 0,2
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Pe3ynbTaTbl aHa/iM3a nokasaau, YTo NIMWb ABa TpaHchopmaTopa M3 AecATu paboTalT B

ONTUManbHOM pPeXUMe.
B KauecTBe pelleHUs Npo6aeMbl 6bII0 MPUHATO pelleHne 06 U3MEHEHWUMW TPACCUPOBKY

pAafa NUHWNA 3aneKTponepefay U NeperpynnmMpPoBKM HEKOTOPbIX TpaHchopmaTopoB. Ha pnucyHke
2 MoKasaHbl Tpaccbl NMHKI 0,4 KB fo onTuMmMsaymm, a Ha pUcyHkKe 3 - noche.

PucyHok 2. PacnonoxXxeHue Tpacc BJ1 Ha nnaHe HaceNeHHOro NyHKTa

PucyHok 3. PacnonoxeHue Tpacc BJ1 ¢ yuetom ontumusaymnm



M. Ko3bi0aes ateingarel CKY Xa6apumbics /
170 BectHuk CKY umenu M. Ko3bi6aesa. Ne 2 (62). 2024

CnnowHeIMU TUHUSAMU Ha pucyHkax 2 u 3 mokasanel BJI 0,4 KB. 3amrpuxoBaHHble
OKPY>KHOCTH — KOMIUIEKTHBIE TpaHchopMaTopHble noactaHun. Jluann 10 kB Ha pucyHkax He
MOKAa3aHbl, TAK KAK U3MEHEHUI UX TPACCUPOBKU B IPOEKTE HE PACCMATPUBAINCH B BUAY MaJION
3¢ (HEeKTUBHOCTH TAHHOTO MEPOIIPHSITHSI.

[ToMuMO CMEHBI TPACCHPOBKH HEKOTOPBIX y4acTKOB ceTeil 0,4 kB OblaM BBITONHEHBI
mMarumyJsiun ¢ Tpaacopmatopamu KTIT. ITomensiHer MecTamu Tpancgopmaropbl B KTTI Ne3 -
3 u Ne4-4. Tlocne storo Harpy3ky KTIT Ne 3-4 3anursdaem ot Ne3-3, nmpu 3TOM JIMHUIO CHUJTBHO
MeHATh He npuaercs. Tak ske MoxkHO Harpy3ky KTII Ne3-1 sanutate ot Ne4-4. B KTII Ne4-2
yCTaHaBJIMBaeM BbICBOOOAMBIINICS TpaHcpopmarop 160 kBA wu 3amuTeiBaeM OT HeEro
Harpy3ky KTII Ne7-1, mepenecsi coorBercTByromyro juHHi0. [lorpebureneit KTII Ne3-6
3anuraeM ot Ned-3.

B pesynbprare OmMCcaHHBIX MAHUIYJSIIUNA BBICBOOOXKIAETCSI YeThIpe TpaHcpopmarTopa
MouHocThI0 100 KBA, mpopaka KOTOPBIX C JIETKOCTBIO MEPEKPOET BIIOXKEHUS, CBSA3aHHBIE C
MEPEHOCOM JIMHHI U TPaHC(HOPMATOPOB.

3akarouenne

IIpennokeHHble AENCTBUA MO ONTHUMM3aUUU djekTpuueckux cere 0,4 xB nmossossAT
yMmenpnTh konmuectBOo KTII, 4Wro oOmeryuT W yAemeBUT AalbHEWIINE IUIAHOBBIC
MEpOTNPHUATHA 1O OOCIYyKHBAHUIO SHEPreTHYecKoro obopynoBaHus. llepeBon ocraBmImxcs
TpanchopMaTopoB Ha Ooyiee ONTHMajbHbIE KO3((ULINEHTbI HATPY3KH MO3BOJHUT CHHU3HUTH
JNEKTPUYUECKHE M, KakK CIEeICTBHE, OKOHOMHYECKHE TOTepu. BrICBOOOXKAEHHBIE
TpaHCHOPMATOPBI MOTYT OBITh MPOJAHBI, JTHOO 3a1eHCTBOBAHBI B APYTHX MPOCSKTAX.

Ilpennaraemple MaHUNYJIALNUUA 0[O MHHMMHM3ALUHA 3JIEKTPUYECKUX TOTEPh MOXKHO
MacIITaOupOBaTh, NEPEHOCUTh HA MPOYHE HACENICHHBIE IyHKTHI, TAK KaK TEKYLIHH CIPOC Ha
3JIEKTPOSHEPTHUIO B CEJIbCKUX MECTHOCTAX HEAOCTATOYEH.
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