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K BOIIPOCY O NOBLILIEHUH Y®PEKTUBHOCTH
PABOTHI HIYHTUPYIOIUX PEAKTOPOB BOJIBIIIOU
MOIIIHOCTH

VccenenoBaHbl ITyTH MOBBIICHHS Ka4eCTBA HANPSDKEHHS B CETSIX DHEPTOEMKHUX MOTpebuTenei
JNIEKTPOdHepruy. Hammdue B 21eKTpOCeTSX PEakTHBHOH MOIIHOCTH 3HAYHUTENHHO CHIDKAET
KaueCTBO MOTPEOIISIEMOIT SIEKTPOIHEPIUH, YTO NPHBOAUT K HOTEPSIM MOILIHOCTH, IIPOCaZKaM H
nepenangaM HalpsDKEHUs B JIMHSAX JJIEKTPOIEpesad, BEIHYKACHHOMY 3aBBIIICHUIO MOIIHOCTH
CHJIOBBIX TPaHC(OPMATOPOB M CedeHHs Kkabeneil B 3Tux cersix. IIpemnoskeHO TeXHHMUECKOE
peleHHe IS CHIDKCHUST T00AaBOYHBIX [OTEPh LIYHTUPYIOIIUX PEAKTOPOB OOJIBIIOH MOILHOCTH
1 TIPOBEJICH aHaJIN3 BIIMSHUS Pa3IMYHBIX THIIOB 0OMOTOYHOTO IIPOBOJA HA ITH HOTEPH.

KnioueBble cj10Ba: NIYHTUPYIONIMII PEAaKTOp, aKTHBHBIE M JOOABOYHBIC IIOTEPH,
TPAHCIIOHUPOBAHHBIA W MOJApAa3JeNCHHbII OOMOTOYHBIA NPOBOJ, PEAKTUBHAS MOIIHOCTD,
9KOHOMHYHOCTb.

Beenenne. 3anaueil m000 3HEProCHUCTEMBI SBISIETCS BBIPAOOTKA,
nepenadya W paclpeielieHHe 3JeKTPOIHEPIHH TpeOdyeMoro KauyectBa W
CTOMMOCTH C MHHHUMAJIBHBIM PHUCKOM JIJISI JIFOJIEH W OKPYXKAroIIeH Cpemsl.
Hambonee pacmpocTpaHeHHas IpUYNHA aBapUHHBIX CUTYAIMil Ha MOJCTAaH-
[OUSX Pa3IMIHON MOIIHOCTH BO BPEMs HKCIUTyaTaIlldd — 3TO MOBPEXKICHHE
CHIIOBHIX TpaHC(OPMATOPOB, BEICOKOBOJIBTHBIX BBIKITFOUATEICH U PEaKTOpPOB,
KOTOPBIE SBJIAIOTCS OJHUMH U3 TNIaBHBIX DJIEMEHTOB B CHCTEME Iepeadu U
pacrpeneneHus SJIeKTPUIECKON dHepTuu. B anmekTposHepreTuke YKpawnHel,
TAaKK€ KaK M B JApYrux CTpaHax, B HACTOALICC BPEMA B OKCILTyaTallun
HaXOJUTCS OOJIBIIOE KOJIMYECTBO CHJIOBBIX TPaHC(HOPMATOPOB, BBIKIIOYA-
Telned W PeakToOpoB C JIUTEIBHBIM CPOKOM CIIYXKOBI, KOTOPBIH, Kak
NPaBUJIO, COCTABIISIET 25 JIET, U 3HAYMTENIbHAS 4aCTh ITOr0 000pYAOBaHUS
yke oTpaboTasia 3TOT HOPMATUBHBIN Cpok [1]. OmHaKo, MOKa3aTen KayecTBa
HAaIpsDKEHUs y OTPeOUTENel AIEKTPOIHEPTHU YacTO HE OTBEYAIOT YCTAHOB-
JICHHBIM HOpMaM. DTO CBOHCTBEHHO KaK JUISI IPOU3BOJICTBEHHBIX, TaK H IS
ropoackux cereil. [Ipobmema kadecTBa AIIEKTPOIHEPTHH TECHO CBs3aHA C
HaJIS)KHOCTBIO M PECYpCOM PabOThI Pa3IMYHOTO PO/ia MOTpeOHuTeNeit.

Takue mnoTpeOUTENN BIEKTPOIHEPTHH, KaK TpaHC(OpPMaTophl, ACHH-
XpOHHBIE JIBUTATENM, 000OPYIOBaHUE I JyTOBOM CBapKH M JIPyrue, UMEIOT
MIePEMECHHBII MATHUTHBIA TIOTOK, CBSI3aHHBIA ¢ OOMOTKAaMHU, BCIICICTBUE YEro B
HUX WHIYIUPYIOTCSI pEaKTHBHBIE 3.71.C., 00YCIIOBIMBAIOIINE CABUT 110 (aze (¢)
MEXTy HanpspkeHHeM U TokoM. OHHM TOTpeOILIIoT Kak aKTHBHYIO, TaK U Peak-
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THUBHYIO MOIITHOCTH, YTO TPUBOAUT K YBEIMYCHHUIO TOJHON MOIIHOCTH IO OT-
HOIIICHHIO K aKTUBHOM COCTABIISIIOIIEH MOIITHOCTH B cpeHeM Ha 20-25 % [2].

Hanmmume B 3MEKTPOCETSIX PEaKTUBHOM MOIMHOCTH 3HAYUTENBHO
CHIDKAeT KadecTBO MOTPEOISIEMON BIEKTPOIHEPTHH, UYTO NPHUBOAUT K
MOTEPSIM MOINHOCTH, MPOCaZKaM M IepenajgaM HalpsDKEHWS B JIMHIX
JJIEKTpOIIEpeiad, BBIHYKJICHHOMY 3aBBIIICHUIO MOIIHOCTH CHJIOBBIX
TpaHcopMaTopoB M ceueHHs: Kabeneil B 3TUX ceTix. B koHeuyHOM cuere,
BCE OTH NPUYMHBI NOPUBOJAT K  YBEIMYEHUIO  CeOECTOMMOCTH
AJIEKTPOIHEPTHH, YTO OTPaXKaeTcs Ha ee moTpedurerne.

W3 Tpex OCHOBHBIX HAIIPAaBICHUH IOBBIIECHUS KadyecTBa 3JIEKTPO-
SHEpruM (panyoOHAU3alUs CPENCTB AIEKTPOCHAOKEHHUS, YCOBEPIIECHCTBO-
BaHME CcaMHX MOTpeOUTeNel, HCIOJIb30BaHHE YCTPOHCTB KOPPEKLUHU
Ka4ecTBa — PETYJIATOPOB OJHOTO WM HECKOJIBKHX IapaMeTpPOB JIIEKTPO-
sHeprud  [2, 3]) Hamboiee SKOHOMHYECKHA  MPEIIIOYTHTEIHHBIM
MIPEACTABISIETCS] BTOPOE HAIPABICHHE, KOTOPOE IO3BOJSIET 00ECIEYHTh
HOMMHAJIBHYIO 3arpy3Ky 3JIEKTPOJBHTaTENeH, NCIOIBb30BaHUE MHOTO(A3HBIX
CXEM BBIIIPAMIICHHS, BKJIIOUEHHE B COCTAB MOTPEOUTENS KOPPEKTHPYIOIINX
YCTPOMCTB U T.JI. MOCKOJIBKY M3MEHEHHE CTPYKTYpPBI CETH WM OOHOBJICHHE
BCeX Morpeduteneil TpeOyeT 3HAYMTENBHBIX 3aTpaT. B wyacTHOCTH, OJHUM
U3 OCHOBHBIX METOJIOB PELICHUsI IAHHOM MPOOJIEMBI SIBISIETCS] IPUMEHEHHUE
UTYHTUPYIOUTNX PEaKTOPOB, KOTOPBIE MO3BOJISIOT CHU3UTh EMKOCTHBIE TOKH,
M30BITOYHYIO PEaKTHBHYIO MOIIHOCTh CETH, a TaKXe OrPaHHYUTh TOKU
KOPOTKOI'O 3aMBIKaHUS B JIMHUAX OJekTporepenad. Kpome Toro,
LIYHTUPYIOIIMH peakTop HOPMaJM3yeT B HHUX YPOBEHb KoieOaHMI
HanpspKeHUs,, KOTOpble He JOJDKHBI TpeBblmarth 2 %. Hammume Ttakmx
PEaKTOPOB 3HAYUTENHHO CHIDKAET AKTHBHBIE MOTEPH 3JIEKTPOIHEPIUH Ha
15-20 %, 1 yMeHbIIaeT U3HOC KOMMYTAIIHOHHOTO 000pYJOBaHHUS BHICOKOH
CTOMMOCTH TIpH dKcIuryataruu B 10 u 6oxee pas [3]. OmbIT 3KCIDTyaTauu
LIYHTUPYIOIIMX  PEaKTOPOB  SHEPrOCHAOXKAIOMMMH  OpraHM3aLUsIMU
MTOKa3bIBAaeT, UYTO PEAKTOPHl ¢ HOMHHAJIBHBIM HampsbkeHueMm 550-800 xB
001a1al0T BBICOKMMH TOTEPSIMH, HM3MEpPSEMBIMH COTHSIMH KBT, OCHOBY
KOTOPBIX COCTaBISIIOT IOTEPH B OOMOTKE ITYHTUPYIOIIETO peakTopa [3, 4].

IHocTanoBka 3anauu. Llensio qaHHOM paboTHI ABNSETCS aHAN3 BIIHS-
HUS Pa3JIMYHBIX THUIIOB OOMOTOYHOTO IPOBOJA, KOTOpBIE NPHUMEHSIOTCS
B IIYHTHPYIOUINX PEaKTopax OONBIION MOIIHOCTH B COBPEMEHHOM IPOM3-
BOJICTBE, Ha J100aBouYHBIE ToTepr. Kpome Toro, mpoBepka BO3MOXKHOCTH UX
CHIDKEHHSI 32 CUET MPEATI0KEHHOTO TEXHUUECKOTO PELICHHUS.

Matepuana u pe3yJbTaThl HccleaoBanusA. Kak U3BECTHO, aKTUBHBIE
norepH (IPONOPLIHOHATIbHBIE KBaJIpaTy TOKa U CONPOTHUBIEHHIO 0OMOTKH),
a Takke N00aBOYHBIE MOTEPH B OOMOTKE (CymMMa HOTEPh OT BHXPEBBIX
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U OUPKYIHPYIOUIMX TOKOB), COCTABIIIOT IIONHBIE TOTEPH B OOMOTKE.
CHmKEHHE aKTHUBHBIX IIOTEPh BO3MOXKHO 3a CUET KOHCTPYKTHBHOTO
YBENWYCHHUS TUIOIAAN CEYCHUS 0OMOTOYHOTO IMPOBOJA, & COOTBETCTBEHHO
MAacChl, Ta0apUTHBIX pa3MEPOB U, B KOHEYHOM CUETE, CTONMOCTH PEaKTopa.
C 3KOHOMHYECKOH TOYKH 3pEHUs 3TO HElerecoo0pa3Ho. ATbTEpPHATHBHBIM
BapHaHTOM CHIDKEHHUS TOTeph B OOMOTKE SBIIACTCS MHHHMU3AIWS 100a-
BOYHBIX NOTEpb. Takol pe3yiabTaT BO3MOXKHO PEaIM30BaTh 33 CUET TEXHHU-
YECKOTO PEIICHHUS, 3aKIIF0YAIOIIETOCs! B U3MEHEHHH TEXHOJIOTUH HAJIOKEHUS
oOMoTouHOrO TmpoBoxa. MccnemoBaHus TPOBOAWIIMCH Ha  IIpUMeEpe
0oHO(A3HOTO IIYHTUPYIOIIEro peakropa MormHocThi0 110000 kBAp u
HanpspkerueM 750 kB mpomseoactBa ITAT "3amopoxtpancdopmarop"
(puc. 1) anst NByX BapuaHTOB OOMOTOYHOT'O ITPOBO/A.

13

Puc. 1 — Opnodasssnit myatupytomuii peakrop POM — 110000/750

PaccMatpuBaeMblil IIyHTHUPYIONIMI PEAKTOP M3rOTOBIISIETCS ¢ OOMOTKO¥
u3 nojpasaenenHoro nposoja tumna I1BI1-Y ¢ nByms sxumamu (puc. 2). s
obecrieueHns: HEOOXOJMMOW TUIOTHOCTH TOKA, a TaK)Ke M3-3a HEJOCTaTOY-
HOMW IUIOIIAAM CEUeHHs] TaKOTo NMPOBOJa OOMOTKAa HaMaTBIBACTCA B YEThHIpe
MapauleNbHBIX ITIPOBOJA, YTO CO3JAET OMNPEJCICHHBIE TEXHOJIOTHUECKHE
TpyaHocTH. Kpome Toro, pacdersl, MpoBeACHHBIE 10 MeTonuke [4, 5] mis
TaKoro BapruaHTa OOMOTKH IMOKa3ajH, 9TO OOIIHe TOTEPH B OOMOTKE paBHBI
134,4 BT, nosst 106aBOYHBIX TOTEPh U3 KOTOPBIX cocrasisieT 21,0 kBT.

PaccMoTpenHsIit aBTropamu [7] Apyroii BappaHT 0OMOTOYHOTO TIPOBOJIA —
TpaHcnoHupoBaHHbIA npoBof IITB-Y ¢ 12 snemeHTapHBIME NPOBOIHUKAMU
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(puc. 3) mO3BOIIET 3HAYUTENHHO YIIPOCTHTH TPOIECC M3TOTOBICHUS OOMOTOK.
3T0 MO3BOMSAET YMEHBUIUTh JOOABOYHBIC MOTEPH B OOMOTKAaX OT BHXPEBBIX
TOKOB OJyarofjapsi OTHOCHTEIBHO MalbIM pa3MepaM 3JIEeMEHTApHBIX MPOBOJ-
HHKOB (TIOCKOJIbKY J0OaBOYHBIE IOTEPH MPOTIOPLHOHAIIGHBI KBaIpaTy pa3Mepa
CEeUeHHMs), a TAKKE MPAKTUYECKH HCKIIOYUTH MOTEPU OT IMPKYJIUPYIOLIHX
TOKOB OJraroziapst 4acToi NpeaBapuTeIbHON TPAHCIIO3UIINK IPOBOJIOB C IIATOM
oxosyio 100 MM MeXaHH3MPOBaHHBIM criocoOoM. Pacuersl moteps B 0OMOTKE B
TakoOM Cjyyae IIOKa3ajd, 4YTO TIOJHBIE IOTEPH YMEHBIIMINCh W CTallHd
cocraBiaTh 121,1 kBT, a 1oy 106aBOUHBIX MOTEPh YMEHBIIIIACH 10 8,9 KBT.

g

Puc. 2 — INoxpa3neneHHbIid 06Mo- Puc.3 -

TpaHCIOHNPOBaHHBII
TOYHBI TPOBOX: / — TOKOIMpO- 1 — omeMeHTapHBI TPOBOJHHUK, IIPEICTaB-

TPOBOJ:

JSIOIMA ~ cO00M  SMAIMPOBAHHBIA ~ MEIHBII
MPOBO/I MPSIMOYTOJBHOTO CEYEHHS, Pa3MephI
KOTOpPOTo 110 cTopoHe a — oT 1,8 MM 110 3,55 Mm,
Mo CTOpoHe b oT 3,75 MM 10 8,5 MM,
KOJIMYECTBO MPOBOJAHUKOB # OOBIYHO HEYETHOE —
oT 5 1o 35; 2 — v30IAIMs SIEMEHTapHOTO TPo-

BOZSIIAS JKHJIA, MPEACTABIIIOIAs
co0Olf  MemHYyI0  IPOBOJIOKY
NPSIMOYTOJIBHOTO  CEUEHUs, pa3-
Mep KOTOpOH IO CTOpOHE @ — OT
1.4 MM 10 4,25 MM, 10 cTopoHe b
—or 7,5 mm go 17 MM, gmcio

MPOBOJJHIKOB 7 — OT JBYX JO
Tpex; 2 — W30JLILMs dJIeMeHTap-
HOTO MPOBOJIHHUKA W3 JICHT TPaHC-
(opmaropHoit Gymaru; 3 — u30Is-
[¥sL TIPOBOJIA ¥3 JICHT KaOeNmbHOM
U TpaHCHOPMATOPHOH Oymaru
KJIacCa HArpeBOCTOMKOCTH A,
TOJIIIMHA U30JAuu oT 1,36 1m0
2,96 MM (pazmep c)

BOJIHMKA U3 JIEHT TpaHchopMaTopHOil Oymarw,
HOMHHAJbHAs Y/IBOCHHAsl TOJIIMHA W30JLLH
JUIS TPAaHCTIOHUPOBAHHOTO IPOBOJIA COCTAaBJISIET
or 2 o 3,6 MM (pasmep e); 3 — MpoKJIaaKa H3
kabenpHOI Oymarm, (pasmep c¢) 0,24 wmm;
4 — oOmas wW30IAIMST TPOBOAA U3 JICHT
KaOenbpHOI 1 TpaHc(hOpMaTOpHOI Oymaru Kiacca
HAarpeBOCTOMKOCTH A, TOJIIMHA  KOTOPOM
cocrassiet ot 1,36 110 2,96 MM (pazmep d)

C Z[pyl"OfI CTOPOHBI H€O6XOI[I/IMO YUYUTBIBATH BO3MOKHOCTb CHUIKCHUA

INEKTPOAMHAMHUYECKON (MEXaHMYECKOH) CTOMKOCTH OOMOTOK IIPH KOPOT-
KHX 3aMBIKAHHAX, OT Y€r0 OHM MOTYT OBITH IOJBEP)KEHBI PalUalbHBIM,
OCEBBIM, TaHTEHIHAIbHBIM aedopMmarmsiM [6]. Oty mpobiemy npu
MIPOU3BOJICTBE INYHTUPYIOIINX PEaKTOPOB OOJBIIOW MOIIHOCTH MOXHO
pPEeIINTh TEXHOJOTMYECKH 3a CYeT MPHUHATHSA CIEIWaJbHBIX Mep i
MOBBIIIEHUS] MEXaHUYECKOH MPOYHOCTH M YCTOHYMBOCTU HPU KOPOTKHX
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3aMBIKaHHAX. Hampumep, BO3MOXKEH BapHaHT CKJICHBAHUS 3JIEMEHTAPHBIX
IIPOBOAHUKOB TPAHCIIOHNPOBAHHOTO IPOBOJIA.

BoiBoabl. IloBbIIeHNE KauecTBa 3JIEKTPO3HEPTHHU 3a CUET CHIDKCHHS
PEaKTHBHOM COCTaBISIOMICH B JHHHUAX DJIEKTpoIepenad IoOoil >Hepro-
CHCTEMBI CTPAaHbI BO3MOKHO 32 CUET NMPUMEHEHHS LITyHTHUPYIOIINX PEaKTOPOB.
Bornpimast 9acTh NIYHTHPYIOMIMX PEAKTOPOB, HAXOSIINXCSA B 3KCIUTyaTalun
SHEprocucTeMsl YKpauHsl, 0bu1a nponsseseHa B CCCP, mostomy oHHM He B
TIOJTHOW Mepe OTBEYaIOT COBPEMEHHBIM TPEOOBaHMSAM M TEHJCHIUSIM pa3BH-
TUS JIEKTPOANNapaToCTPOEHNUs, UMEIOT BBICOKHE IIOTEPH, YTO CHIDKAEeT
3¢ PEKTUBHOCTH SHEPTOCUCTEMBI B LIEJIOM.

IToaToMy MoaepHM3alus, HamnpaBlIeHHAs Ha MOBBIIMIEHHE 3KOHOMHUY-
HOCTH 0e3 yXyIIIEeHUs] TEXHHKO-9KOHOMHYECKHUX ITapaMeTpOB, B YACTHOCTH
32 CUET HOBBIX TEXHHYECKHX M TEXHOJOTHYECKHX PEIICHUH ITO3BOIUT
MOJTYYUTh SKOHOMHYECKHH 3((eKT 3a cYeT CHIDKCHHS CeOeCTOMMOCTH
IEKTPOIHEPTrMH B o0mieM. Tak, NPUMEHEHHE TPAaHCIIOHUPOBAHHOTO
IIPOBO2 BMECTO MOAPA3/IEIECHHOTO, NP HAMOTKE KaTyIIeK MOIIHBIX
LIYHTUPYIOIINX PEaKTOPOB MO3BOJHUT CHU3UTH [100aBOYHBIC MOTEPH U
YMEHBIIUTh TEXHOJOTMYECKNE 3aTpaThl IPH HW3TOTOBICHHH OOMOTOK.
Hanmpumep, anst wyHTupytomero peaktopa POM — 110000/750 »sta
BEJIMYMHA CHWXKaeTcs Ha 12,1 kBrT.
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Kopusik Jlroavuia BopucoBHa, KaHAWAAT TEXHUYECKUX HayK,
JIOUEHT. 3allMTHiIa IMIUIOM HMHXEHepa B 3alOpO’KCKOM MAllMHO-
CTpouTeNnbHOM HHCTHTYTe uM. B.SI. UyGaps mo crnenuansHOCTH
JJIeKTpUuecKue ammapatel B 1982 r, aucceprauuio KaHaumata
TEeXHUYECKUX HAayK B XapbKOBCKOM HAI[HOHAJIEHOM TEXHHYECKOM
yauBepcurere "XIIN" mo cenuanbHOCTH dIEKTPHIECKHAE MAIINHBI 1
anmapatel B 2004 1. JloueHT kKadenpsl "DJEKTpUUECKHE U
JIEKTPOHHBIE anmnapaThl” 3aropO’KCKOro0 HAIMOHAIBHOIO TEXHUYE-
ckoro yHusepcurera ¢ 2005 r. HayuHble HHTEpECHI CBS3aHbI C UCCIIe-
JIOBaHHMEM TIOBBILICHUS HAZEKHOCTH U PabOTOCIIOCOOHOCTH JJIEKTPH-
YECKHX aIlllapaToB 1 000PYIOBaHHS SHEPTOSMKUX IPOU3BOJICTB.

Ocunckas Banentuna WMBaHoBHA, crapiuii mpenogaBaTelb.
3amuTHiaa  IUIUIOM  MH)XKeHepa B KOMMyHapcKkoM — ropHo-
METAJULypTU4€CKOM MHCTUTYTE M0 CIELUAIBbHOCTH 3JIEKTPHUECKUE
MaluHEl ¥ anmnapatsl B 1971 r. Crapmmii npernogaBatens Kadenpsl
"DJeKTpUUECKHe M  3JIEKTPOHHblE ammaparbl”  3amopoXKCKOro
HallMOHAJIBHOIO TeXHHYecKoro yHusepcurera ¢ 2007 r. Hayunble
UHTEPECHl CBSI3aHbl C HCCIIEAOBAHUEM IOBBILIEHHS HAIEKHOCTH M
PabOTOCIIOCOOHOCTH BIEKTPUYECKUX alapaTtoB U 00OpyIOBaHUS
9HEPrOEMKHX ITPOU3BOJICTB.

Haneuyn Anapeii CepreeBud, CTYICHT. 3alOpOKCKOTO HalUO-
HaJIbHOTO TEXHHYECKOr0 YHUBEpCcHUTeTa, kKadenpsl "DIeKTpuuecKie u
JJIEKTPOHHEIE armaparsl”.
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