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OB30P U IEPCHEKTUBBI PASBUTHSI UCCJIEJIOBAHUM,
MNOCBSAIIEHHBIX KOPPEKIIMA KOD®OUIIUEHTA MOLHOCTH

B cratee mpuBoauTCS KpaTkuil 0030p paboT, MOCBSIIEHHBIX KOPPEKIUH KO3(PQHIIMEHTa MOIIHOCTH.
PaccMoTpena TemaTHKa HCCIEOBAHUI ABTOPUTETHBIX 3apyOEKHBIX YUEHBIX, MyOIMKAIMA KOTOPBIX
npencrasieHsl B dnekTpoHHor Onoimoteke IEEE Xplore. [Ipoananu3upoBaHbl HalpaBJICHUs HCCIIEN0-
BaHMI MO0 TeMe KOPPEeKIHMU K03 (HUIHEeHTa MOIITHOCTH, IO KOTOPBIM B MOCJIEHEE BpeMsi ObUIN 3alluIIe-
HBbl JUCCEPTALMU OTEYeCTBEHHbIMU Yy4éHbIMH. Ha ocHoBe mpoBenéHHOro o0030pa chopMyIHUpPOBAHbI
MEPCIIEKTUBBI TAITBHEHIITNX HCCIICIOBAHUH 110 TeME KOPPEKIHH KO3 (HUIIMEHTA MOIIIHOCTH.

KuroueBble ciioBa: 3HeprodhHekTuBHOCTD, KOppeKLus Ko3(ppuiimeHTa MOITHOCTH.

Beenenue

B nacrosiiiee Bpemst BC€ 0OJIbILIYIO aKTyalIbHOCTh IPHOOPETAIOT UCCIIEI0BaHMs, 110~
CBSILLICHHBIC KAYECTBY 3JIEKTPUYECKON 3HEPTUU. B 4acTHOCTH, 3TO CBA3aHO C POCTOM KO-
JIMYECTBA U PA3HOBUIHOCTEN UCIOJIB3YEMBIX HEJIMHEMHBIX HArpy30K. ['apMOHUKYM Harps-
KEHUS U TOKA, KOTOPbIE BO3HUKAIOT IIPHU UCIOIb30BAaHUU HEIIMHEWHBIX HArpy30K, PHUBO-
IAT K YBEJIMYEHHUIO MTOTEPh MOIIHOCTH U, CJIEI0BATEIbHO, OKA3bIBAIOT HETaTUBHOE BIIMS-
HUE Ha CUCTEMBbI PaCHpEEIICHUs AIEKTPUIECKOM SHEPTUU U UX KOMIOHEHThL. Cpean 3TuX
TeHAeHIMH, Koppekuus Kodpduuuenta wmouHoctd (KKM) wmm  TpebGoBanus 1o
COKpAIIIEHUIO TAPMOHHK B COOTBETCTBHH co cTanmapToM [EC 61000-3-2, Beigensercs Kak
HamOoJee 3HAYUTENbHAs OTJIMYMTENIbHAsT 4YepTa B AapXUTEKType COBPEMEHHBIX
MCTOYHUKOB MTUTAHUSL.

C pocToM ypoBHSI MOIIHOCTH JJiIsi BCEX BUIOB OOOpYIOBaHUS M C PACIIMPEHHEM
NPUMEHEHHs] CTaHAApTOB IO COKpAIICHHWIO TapMOHMK, Bce Oosblie pa3paboToK
UCTOYHUKOB TMTaHus ucnoyib3ytoT KKM. Paspaborumky cramkuBaroTcs ¢ 3ajayaMu
BKIItOUeHUs1 cooTBeTcTBYytomero Oioka KKM u B TO ke BpeMsi HEOOXOAMMOCTHIO
BBIMIOJIHUTh MHBIE HOPMATUBHbIE TPEOOBAaHUS: COKpallleHHUE IMOTEPh MOIIHOCTH,
3(p(GEKTUBHOCTH B AKTUBHOM PEXHUME, OTPAaHUUYEHHUE FIEKTPOMArHUTHBIX MOMEX.

eanb padoTbI

Pemenune mpoGnempl obecrnieueHus 3HEProdhHEKTUBHOCTH MYTEM HCIIOIb30BAHMS
KOPPEKTOPOB KO3(PGUIIMEHTa MOIIHOCTH BO3MOXKHO JIUIIb MPHU YCIOBHH KOMILJIEKCHOTO
noaxoaa K peamuzaunn KKM, KOTOpBIM MOApa3syMeBaeT YYET MAKCUMAIBHO LIKPOKOTO
CIEKTpa CMEXKHBIX 3a7au.

Lenbto naHHOW pabOTHI SIBJIAETCS BbISBIECHUE U (HOPMYIHPOBAHUE MEPCIIEKTUBHbBIX
HaIpaBJIeHUH padOT, MOCBSIIEHHBIX KOPpEeKIMH KO3(h(dUIIMEHTa MOLIHOCTH, HA OCHOBE
0030pa COBpPEMEHHBIX UCCIIEI0BAHUH 3apYOESKHBIX U OTEYECTBEHHBIX YUEHBIX.

AHaJINM3 UCCJIeJOBAHNIN 3apY0e:KHBIX YUEHBIX

OnHuM U3 (akTOB, XapaKTEPUIYIOMIUX POCT aKTyadbHOCTH HCCIIEIOBAHUHN 1O TEMe
Koppekiuu KoddduimeHTa MOIITHOCTH, MOXKET CIIY>)KUTh aHAJIU3 MyOJTuKaIlui, mpeacTaB-
JeHHBIX B 3jekTpoHHOi Onbmuoteke IEEE Xplore MexmyHapoaHOTO MHCTUTYTa MHXKE-
HEPOB 10 JIEKTPOTEXHUKE U PAIUOIIEKTPOHHUKE.
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Bcero no cocrosauio Ha mapt 2013 roma mo Teme Koppekuuu Kod3dQuimenrta
MOIITHOCTH oIyOnrKoBaHo 426 crareil B xypHanax, npencraBieHHbIX B IEEE Xplore.
ITpu 3TOM KONMMUYECTBO padOT, OMYOIIMKOBAHHBIX 3a NOCIEAHHUE 6 JIET, COCTABIIAET IOJIO-
BHHY OT BceX MyOnukauuidi. BmecTte ¢ pocToM KoJIMYecTBa CTAaTel 3a roj pacluupsieTcs U
TeMaTHuKa padoT.

Ha puc. mpexacraBneHa auarpamma, WUIIOCTPHUPYIOIIAsl POCT KOJIMYECTBA 3apy-
O0exHbpIX nmyOnukanui, nocBaménHblx KKM, 3a nmocneanue nsaguate jet. [Ipu 3tom
CJIEIyeT OTMETUTb, YTO YUUTHIBAIMCH JIMIIb ITyOJIMKAIIUU B PELEH3UPYEMBIX KypHajIax
C BBICOKMM HHJEKCOM IuTuUpoBaHus. IlyOnukanum B Marepuanax KOH(pEpEeHIU He
IPUHUMAJINCh BO BHUMAaHHUE.
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Puc. — luarpamMmma pocrta KoruecTBa MyOauKaIuii, MOCBAMIEHHBIX KOPPEKIMH KO3 puimeHTta
MOIIHOCTH, B AektponHo oudimnorexe IEEE Xplore B 1994-2013 rogax

Cpenu npencraBuTenell 3apyOexbs, MPOBOJSALINX HCCIEAOBAHUSA IO KOPPEKLIUU
Kod(puIeHTa MOIIHOCTH, MOKHO BBIICIIUTH CIAEAYIOMNUX aBTOPUTETHBIX Yu€HbIX: Fred
Lee, Chi Michael Tse, Jung-Min Min Kwon, Piraveen Jain, Woo-Young Choi, Milanm
Jovanovi¢, Yungtaek Jang, Bong-Hwan Kwon, Johannw Walter Kolar, Keyue Smedley,
Dragan Maksimovi¢, Frede Blaabjerg u npyrue.

TemaTuka wmcciaenoBaHMM, MOCBAMEHHBIX KOPPEKIUU KOIPHUIIMEHTa MOIIHOCTH
JOCTaTOYHO IIMPOKA. 3/1€Ch PaCCMOTPEHbI OCHOBHBIE aKTyallbHbIE BOIPOCHI UCXOMAS U3
HanboJiee HIUTUPYEMbIX MyOIMKALIUM.

KKM mmpoko nmpuMeHstoTesl Kak B 04HO(a3HbIX, TaK U B TpEx(da3HbIX Mpeodpas3o-
Barensix. OnHUM U3 HaubOosiee yacThix oAHo(asHbiX nmpumeHeHud KKM sBusiercs uc-
nosib3oBaHue B piryopeciieHTHbIX jammax [11]. Onucannsiii B padote [17] Tpéxdazubrit
noHmwxkaroumii npeodpazosarens ¢ KKM s mpuMeHeHust B cucTeMax TEIeKOMMYHU-
Karuii obecreunBaeT KOAGUIMEHT MOJIE3HOTO AEUCTBHS 0KOJI0 99%.

B pabote [9] mpeacraBien 0030p METOJOB aKTUBHON KoppeKuuu KoddduimmeHTa
MOIIHOCTH, PUMEHSAEMBIX ISl OJHO(Pa3HBIX cxeM. OCHOBHOE BHUMAaHHE YENISIETCS pe-
aNnu3aluy NepeKIrodYeHus npu HyneBoM Hamnpspbkenuu (IIHH) m nepexnrodenus npu Hy-
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nesom Toke (ITHT), a Takke mcnonb3oBanuio cHabOepoB. B pabote [4] paccMoTpeHbI
ocHoBHble cxeMbl KKM, a Takke 0coOOEHHOCTH ympaBlieHUs JJIsl IPUMEHEHUs! B TPEX-
¢aznbix npeobpazoBatensix. [IpencTaBiaeHbl BO3MOKHOCTH 00ECTICUEHHSI «MITKOTO» TIe-
PEKITIOUEHHUS, CPEIM KOTOPBIX OCHOBHBIMU HCIOJIb3YEMBIMHU CXEMaMU SIBISIOTCA PE30-
HAHCHBIE, KBa3UPE30HAHCHBIE, MYJIbTUPE30HAHCHBIE MPE0OPa30BaATENH, CXEMBbI C KBa3H-
MPSAMOYTOJIBHON IIMPOTHO-UMITYJIbCHON Monysiiueit (ILM) u npyrue.

[ToBbrmaronuii npeodpaszosatens ¢ KKM mpu ynpaBieHUH Ha OCHOBE CpPETHETO
3HAUEHUS TOKAa paccMaTpUBAETCsS B KaueCTBE HEJIMHEWHOM cucTeMbl B padote [13]. Ha
OCHOBE aHalin3a OM(ypKAIMOHHBIX U XaoTU4Yeckux mporneccoB B cucteme KKM, cdop-
MYJIMPOBAHbI YCIIOBUSI €r0 ycTOMYMBOCTH. B pabore [16] mpencraBineHa HeauHeiHas
mozaenb KKM 15t pesxxuMa ynpaBiieHHsI HA OCHOBE CPEAHETO 3HAYEHU ToKa. Mcronb3ys
METOJ, JBOMHOI'O YCPEOHEHHS], ONPEAEIAIOTCA NUaNa30Hbl MapaMeTpPOB, MPU KOTOPBIX
rapaHTupyercsi crabuipHasg padbora cucteMbl. A padorta [6] mOCBsIIEHA OTIEIBHO MPO-
Oneme uckaxxkeHuit BxogHoro toka KKM BOmM3M Hyns npu ynopaBiI€HMHM HA OCHOBE
CpeIHEro 3HaueHus Toka. JlJig peneHus 3Toi npoosieMbl MPEAJIOKEH ClIEHUATbHbIN Me-
TOJ (ha30BOM 3aIEPHKKH.

beamoctoBbie cxembl KKM mosiBIIIMCH TOC/E TOTO, KaKk ObUIO MPU3HAHO, YTO JU-
oJHBIN MOCT Ha Bxoje Joooro KKM o0bIYHO MPUBHOCUT 3HAUUTENIbHBIEC TTOTEPU MOIII-
HOCTH TIPH MOJHOM Harpy3ke. beaMocToBble cXeMbl ONpeeaEHHO TPeOYIOT 0oJiee CIIoXk-
HBIX aJITOPUTMOB ympasieHus. Hanbonee W3BECTHbIE pElICHUs BKIIOYAIOT MEepeMelle-
HUE€ WHIYKTUBHOCTHU B LIETIb IIEPEMEHHOIO TOKA BBINPSAMUTEINS U 3aMEHY HW)KHHUX JUO-
JI0B BBIIPSAMUTENS] HA TPAH3UCTOPBI, YTOOBI MOJTYYUTh MOBBIILIAIOIINE [TPEOOPa30BaATEIH
JUISL KaXKoro Tuieda. B pabote [5] mpencraBiieH cucteMaTHdecKui 0030p 0€3MOCTOBBIX
tonosiornit KKM u npoBenén ananu3 ux mpousBoguTenabHocTH. A B padote [14] pac-
CMaTPUBAIOTCSI BO3MOXKHOCTH COKPAILEHUS YPOBHS 3JIEKTPOMAarHUTHBIX TIOMEX Uil O6e3-
MocToBbIX KKM.

Hpyras coBpeMeHHasi TEHACHIUS 3aKI0YaeTCsl B MPUMEHEHUH KOHIENIUU Yepe/10-
Banust s cxeM KKM, pexoMeHnanuu mo pa3paboTke KOTOPBIX MPUBEIAEHBI B pado-
te [12]. Ilpu 3TOoM, oiMH TIpeoOpa3oBaTesb 3aMEHICTCS Ha JIBa WM OoJiee MapauieIbHO
paboTarmux npeoOpa3zoBarenei, KaKI0M U3 KOTOPBIX paboTaeT B Takoil (haze, 4ToObI
MyJIbCALIMM TOKA MPU CYMMHPOBAHUU Ha BBIXOJI€ WJIM BXOJ€ B3aMMHO KOMIIEHCHPOBa-
JIUCh, YTO MPUBOAUT K CHIKEHHIO TpeOOBaHMi N0 QuibTpauuu. pyrue npeumyiecTna
TAaKOTro MOJAX0JIa 3aKJII0YaloTCsd B 0OECHEUYEHWH MOAYJIbHOCTH, PaCCEMBAaHUU TEIUIa, a
TaK)K€ BO3MOXKHOCTH ONTHUMHU3ALMK COOTHOUICHMSI 1€HA/ITPOU3BOAUTENbHOCTh. KoHeu-
HO, CYILECTBYIOT OINpeAeNEHHbIE HEJOCTATKU, TaKue KaK OoJblliee KOJIMYECTBO KOMIIO-
HEHTOB U 00Jiee CJI0KHBIE CUCTEMBI YIIPABICHHUS.

B paGote [8] ocymecTBisieTcsi KOMIUIEKCHBIN moaxof kK peanusamuu KKM, raoe
YYHUTHIBACTCS KOAPOUIIMEHT MOUTHOCTH, YPOBEHh TAPMOHUYECKUX MCKAKEHUU U KOI (-
(ULKEeHT NoJie3HOro AeicTBUA peodpazoBaTens. Jlokazana 3¢(HEeKTUBHOCTh MCIOJIB30-
BaHMsI OOpaTHOM CBSA3M IO BBIXOJHOMY HampsbkeHUIo. A B paborte [15] mokazana BO3-
MOKHOCTb MCIOJb30BAHMS 0OPATHOM CBS3M MO HAMPSXKEHUIO C OMIOPHOTO KOHAEHCATOpa
JUTSI CHUKEHUSI UCKaxxeHu Hanpsbkenust U Toka B KKM npu pabote B peskumax Hempe-
PBIBHOT'O U MPEPBIBUCTOIO BXOIHOTO TOKA.

B pabore [2] npencTaBieHbl pa3iuyHble TOMNOJOTUU AJs (POPMHUPOBAHUSI BXOJIHOTO
TOKa B pEKUME HEMPEPHIBHON MPOBOAMMOCTH (HEMPEPHIBHOTO BXOIHOTO TOKA) U B PEXKU-
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M€ MPEPHIBUCTOMN MPOBOAMMOCTH (IIPEPHIBUCTOTO BXOTHOTO TOKa). A B pabdote [10] mpu-
BeZIEH 0030p MOBBIIIAIONINX MTpeodpa3oBarenel ¢ GpukcupoBanHoil yacrotor UM, pa-
00Taromux B peXMME HEMPEPHIBHOTO BXOJHOTO TOKA. PaznmuuHbple METOMABI yNpaBlICHUS
KKM wu, B 4aCTHOCTH, yIIpaBJICHUE HA OCHOBE NPOTPAMMHUPOBAHUS BXOIHOI'O TOKa IS
0JIHO(A3HOTO ABYXKITIOUEBOTO MOBHIIIAOIES-TOHIKAIOIIETO MPeoOpa3oBaTesi pacCMOT-
peHbl B pabote [1].

[IporHo3upyromuii KOHTPOJIb HA OCHOBE HU(MPOBBIX METOJIOB YIPaBICHUS JJIs TO-
BBIIIAIONINX, TIOHMKAIOIIMX W MOBBIIIAIONIE-TIOHMKAIOIINX MTpeodpa3oBareseil paccMoT-
peH B pabore [7]. OTMeuaercs, 4To MPeIOKEHHbBIE METO/IbI MOTY YCIIEIIHO UCIOJIb30-
BaTbca npu peannzanuu KKM. Iporrosupyrommii KoHTposas 11 ynpasieHuss KKM rak-
&Ke paccMatpuBaetcs B pabote [18], rae npeasioskeHHbI METo ] pa3pabdoTaH i peainsa-
UM Ha 6aze mudposoro curnaasHoro nporeccopa (LICIT) u mo3BomisieT 1oCcTHYb eUHIY-
HOT'0 KO3(p(pHUIIMEHTa MOIIIHOCTH.

OcoOeHHO cienyeT OTMETUTh TEHJICHLHMIO UCIOJBb30BaHUS MPOrpaMMHUPYEMBIX JIO-
rudeckux uHTerpanbHbix cxeM (ITVIMC) nns peanmmzaunu KKM. OCHOBHBIM OTJIMYUEM OT
pemiennid Ha 0aze LICII sBnsieTcss BO3MOXKHOCTH OJHOBPEMEHHOTO BBIIIOJIHEHUE BCEX
MPOLEAYP KOHTPOJISL, 4YTO 00ECIIEYMBAET BBICOKYIO MPOAYKTUBHOCTh U BO3MOYKHOCTb pea-
JM3alMd CIIOXKHBIX MeTonoB yrpasieHus [3]. Ilpum ucnome3oBanuu [IJIMC anroputm
yIpaBJeHUsl pa3padaThIBAETCs C UCIIOIB30BAHUEM SI3bIKA ONMMCAHUS aIllIapaTHBIX CPECTB
(VHDL), xoTopslii o0ecriedrBaeT OOJIbIITYI0 THOKOCTb.

AHAJIM3 MCCJIEIOBAHUI 0TE€4eCTBEHHBIX YUEHBIX

Pacimmpenve HanpaBieHU U yrityOJieHHe UCCIIEOBAHMIA, TIOCBSIIIEHHBIX BOPOCaM
SHEpro’(pGeKTUBHOCTH, B MOCIEAHNUE TOABI UMEET MeCTO U Ha Tepputopun ctpad CHI'.
Bompocamu, cBsizaHHBIMU C 3HEProd(d(HEeKTUBHOCTHIO, 3aHUMAETCSI MHOKECTBO aBTOPH-
TETHBIX OTEYECTBEHHBIX Y4€HbIX. B wactHocTh, ToBaxHsaHCkuM Jleonun JleonnpoBuu
(rermnmosnepreruka), Coxon EBrenunii BaHOBUY (KaueCTBO AJIEKTPOIHEPIHH, FIEKTPpOMAr-
HUTHasE COBMECTUMOCTh), KupuieHko Amnekcanap BacuiabeBuu (sHEprocoepexeHue),
KyiikoB Banepuii SAkoBneBuY (MHTEJUIEKTYalIbHOE YIIPAaBJICHHUE MPOLECCAMH SHEProIo-
Tpebnenus), XaputoHoB Cepreii AnekcanAapoBuY (3HEprod3(pPeKkTUBHbIE MHOTOYpOBHE-
BbIE Mpeo0pa3zoBaTeIIn).

UTto kacaercsi HEMOCPEACTBEHHO TEMATUKH pa0OT, MOCBALIEHHBIX KOPPEKIIUU KOA(-
(uLmeHTa MOLIHOCTH, CJIEAYET OTMETUTh, YTO 3a MOCIEAHUE TOJbl 110 3TOMY HallpaBJe-
HUIO OBIJIO 3aIUIIICHO HECKOJIBKO ArccepTaruil yaéHbpiMu Ykpannbl 1 Poccuu. Ha ocHOBe
MaTepuaioB, MPEACTABICHHBIX B KAaTaJlOrax AMCCEPTAlUi, CIEAYET BBIACIUTHh UCCIEN0-
BaHUs Takux y4€HbIX: bopoann Kupwmn BanepeeBuu, Kongparee [Imutpuii EBrenne-
Bu4, KpeuioB Jlenuc CepreeBuy, ManaxanoB Anekceit AnexceeBud, Hryen Xoanr AH,
OBunnHMKOB Jlennc Anekcannposud, CepeOpsHHUKOB Anekcanip Bimagumuposuy.

Pemenne npoGnemsl KoppeKIuu Kod3(pduIlmeHTa MOIIHOCTH U MOIIHOCTH HCKaXe-
HUM ¢ o0ecriedeHueM TpeOyeMoro ypoBHs HaJIe)KHOCTH Ha OCHOBE MpeoOpa3oBatesis WH-
BEPTUPYIOUIEr0 THUIA C JO3MPOBAHMEM HAKAIUIMBAEMOM M OTAABaeMOW B CETh DHEPIUU
paccMmarpuBaercs B pabore [19]. Jlis yBEepeHHOro MNPOEKTUPOBAHUS TaKOTO poja
YCTPOMCTB HEOOXOJIMMO MOCTPOCHUE MATEMATUYECKUX MOJENEH 3THUX HOBBIX PEILICHUH,
UX peanu3auusi, IpOBEICHUE BCECTOPOHHETO aHAIM3a JUHAMUYECKHUX CBOMCTB M CHHTE3a
Ha OCHOBE IMOJYYEHHBIX 3HAHUIM CUJIOBBIX LIETIEN U CUCTEM YIIPABJICHUS.

B pa6ote [20] 3HaunTeNIbHOE BHUMAHUE YEISIETCS TPEX(PA3HBIM BBIMPSIMUTEIISIM
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C Koppekiueil koaddunmenta MomHocTu. MccnenoBansl cratuueckue M AUHAMMY e-
CKHE XapaKTEPUCTUKU aKTUBHBIX BBIIPSIMUTEICH HaNPSKEHUSI U AKTUBHBIX BBIMPSIM U-
TEJIEW TOKAa C BEKTOPHOM CHUCTEMOMW YIPABICHHMS, a4 TAKXKE C CUCTEMOM MPSIMOTO yIpaB-
JICHUSI MOIIHOCTHI0. Pa3paboTan aHaNUTUYECKU METOJ MPOEKTUPOBAHUS MATPHIL T1e-
PEKIIFOUEHUS KITIOUEl CUCTEM IPSIMOIO YNPABIEHUSI MOUTHOCTHIO AKTUBHBIX BBIIPSIMHU-
TEJIEW HAIPSKCHUS.

[IpeobpazoBarenbHas cuctemMa ¢ OJMU3KUM K €IUHHIE KOA(DOUIIMEHTOM MOIIHO-
CTH, BBIIOJHEHHAas Ha OCHOBE KOMIIEHCHUPOBAHHOTO YIIPAaBISEMOTO BBIIPSIMHUTEIS
(KYB) u cunosoro aktuBHoro puiastpa (CAD) npemnoxkena B padore [21]. Ee cymre-
CTBEHHBIM OTJIMYMEM OT CYIIECTBYIOUIUX CHCTEM SBISETCS BO3MOXHOCTh KOMIIEHCa-
MM PEaKTUBHOM MOIIHOCTH Ha CTOPOHE MUTAIONICH CEeTH Cpe/ICTBaMU CUJIOBOM 4acTu
KKB, B 10 Bpemsi, kak Ha CA®D J0XUTCS TOJNBKO (DYHKIMS KOMIIEHCAIIMU BBICIIUX
rapMOHMK TOKa B ceTU. [I[puMeHeHNe TaKuX CUCTEM IO3BOJISIET MOJYYUTh OJM3KUMA 1O
(dbopmMe K CHHYCOHMJE TOK CETH BO BCEX PEXUMax padOThl, a BEIMYHHY PEAKTUBHOU
MOUIIHOCTH — PABHOW HYJIIO WJIM UHOMY 3aJJaHHOMY 3HaueHu1o. Takke MUHUMHU3UPYET-
Cs. MOITHOCTh MOTEPh B 3JIEMEHTAX CUJIOBOM CXEMBI 3a CUET MCKJIIOUEHHS PEaKTUBHOU
COCTaBJISIIOIIEH TOKa B BEHTWJIBHBIX U CETEBBIX OOMOTKax MpeoOpa3zoBaTEbHOIO
TpancdopMaropa U 3a CUeT TOro, 4To kKomMmyTarus kiaodert CAD ocyiiecTBIsIeTCs Mpu
TOKaX Ha MOPSAJOK MEHBIINX, Y4eM HOMUHAJIBbHBIA TOK Harpy3Ku, 4TO MO3BOJISET CyIIe-
CTBEHHO YMEHBIINTh TUHAMUYECKHE MIOTEPU B BEHTHIIAX.

B pabGore [22] nmpeacraBieHbl MaTeMaTHMYEeCKHE  MOJACIM  HMMITYJbCHO-
MOJIYJISIUOHHBIX CHUCTEM C KOppeKuued Ko3(p(UIUEeHTa MOIIHOCTH U IOBBIIIAIOIIETO
npeoOpa3oBareisl HANpsDKEHUS U METOAMKM MX YHMCIEHHO-aHAIWTUYECKOIO pPELICHHUS.
PazpaboTaHbl anropuTMbl OUCKA MEPUOIMYECKUX PEXUMOB U pacyera KapT AUHAMHUYe-
CKUX PEKHUMOB KOppeKTopa Ko3((dUIIMeHTa MOLUTHOCTH B MIPOCTPAHCTBE MapaMeTpOB CH-
ctembl. Takxke pazpaboTaH MPOrpaMMHBIN KOMIUIEKC JJIs MOACTMPOBAHUS U aBTOMATH3a-
MM MHXKEHEPHBIX PACYETOB UMITYJIHCHO-MOAYJISIIMOHHBIX CUCTEM C KOPPEKLHEn KO-
(uureHTa MOUTHOCTH.

VYnpasnenue Tpex@azHbIMHU BBIIPIMUTEISIMU C aKTUBHOM KOppekuuen kodpduuu-
€HTa MOITHOCTHU MpeJCTaBiIeHO B padote [23]. PaspaboTanbl OBICTpOAEHCTBYIONTINE MO/IE-
JY I UCCJIENOBAHMS AJIEKTPOMArHuTHBIX nponeccoB B KKM ¢ CHMHXpOHHBIM M acuH-
XPOHHBIM YIIPaBICHUEM, OCHOBAaHHbIE HAa MOAU(PUIMPOBAHHOM CIEKTPAIBHOM METOE
NEPEKITIOYAroInX (YHKINH, a TaK)KE€ Ha OCHOBE PELICHHUS PEKYPPEHTHOW CHUCTEMBI pas-
HOCTHBIX ypaBHeHUM. [IpoBeneHo cpaBHenus kauectBa cereBoro toka KKM mpu cun-
XPOHHOM M aCHHXPOHHOM yTipaBieHUH. ONpeesieHO BIUSHUE HECUMMETPUN CETH, CUIIO-
BOI CXEMBbI U yIpaBJeHHs peodpa3zoBaTesieM Ha Ko GpUimeHT MoImHoCTH npeodpa3oBa-
TeJIA U MyJIbCAIIMM Ha CTOPOHE MOCTOSIHHOTO TOKA MPH Pa3iIMYHBIX CIOCOo0axX ynpaBiIeHUs
KKM. TIlpoBeaen aHanm3 crocoOOB IMOCTPOCHHSI CHUCTEM YIpaBICHUS TpeX(pazHbIMH
KKM, BbIsSBI€HBI NMPUYHMHBI MOTEPU YIPABISIEMOCTH CJEAAIIMX CUCTEM YIpPaBJICHMUS,
HalJIeHbl CIIOCOOBI BOCCTAHOBJICHUS PA0OTOCIIOCOOHOCTH CUCTEMBI YIIPABICHHUS.

B pabote [24] npenctaBiieHbl TEOPETUUECKUE MCCIIEAOBAHUS KOPpPEKTOpa K03 (]-
¢unmenta momuoctu (KKM) kak 1MHEHHON UMITYJIBCHOM CHUCTEMBI aBTOMATH4 €CKOTO
yhnpaBJeHus U pa3paboTaHbl MOJIENU [IJIsl aHanu3a u cuHTe3a. [locTpoen nudposoit an-
roput™m ynpasiaeHus KKM Ha ocHoBe nuckpeTHbIX ¢GuibTpoB. [IpoBeneHa cpaBHU-
TeNbHAsl OLEHKAa pa3IMYHbIX BapUaHTOB mocTpoeHus Boinpsamuteneit ¢ KKM kak c
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TOYKHU 3PEHUS ITANOB MPEe0Opa30BaHUs SHEPTUH, TaK U C TOUKHU 3PCHHS TOMOJIOTUHU HC-
MOJIb3yeMBIX TIpeoOpasoBaTeneil. [IpoBeaeHbl TeOpeTHUECKNE U IKCTIEPUMEHTATbHBIC
uccienoBanus ysennueHus 3gdexkrusHocty KKM Ha ocHOBe moBhImIaONmIEro mpeoo-
paszoBatelisi C MOMOIIBIO PA3JIMYHBIX CIIOCOOOB YMEHBIICHUSI JUHAMUYECKUX TOTEPH B
CHWJIOBBIX KJIFOYaX M BO3MOYKHOCTH MPUMEHEHHS PA3JIMYHBIX MAarHUTHBIX MAaTEPUAJIOB
s cunoBoro apoccens KKM.

AHanuTuyeckuid 0630p MUKpPOCXEM, PEATU3YIONIMX aHAJOTOBOE YIPABICHUE OJIHO-
¢dazupiMu KKM Tpex OCHOBHBIX TpyMI CXEM, aHaJIU3 MPUHIIUIIOB TTOCTPOCHUS, METOIUK
POEKTUPOBaHMS U TporieccoB B akTUBHBIX KKM, mocTpoeHHBIX Ha 6a3e 3TUX MUKPO-
cxeM, mpuBenEH B padote [25]. BrimonHeH aHav3, NONOJHUTEILHOE OOOCHOBAHHE,
YTOYHEHHE METOJUK MpoekTupoBanusi KKM, nprBoIUMBIX B pEKOMEHAAIUAX 10 IPUME-
HEHUIO KOMITAHU-U3rOTOBUTENEN MUKpocxeM yrpaBieHuss KKM, a takke mMeTonuk pac-
4yeTa NEPEXOJIHBIX, YCTAHOBUBIIUXCSA PEXUMOB U nokazatenen kadectBa KKM, ocHoBaH-
HBIX Ha TPEX OCHOBHBIX CTPYKTypax CUCTEM ympaBiieHus. Pa3paboTaHbl U UCCIIEI0BaHbI
marematuueckue moaenn KKM u mporpammbl KOMITBIOTEPHOTO UMHUTAIMOHHOTO MOJIE-
nupoBanus. [IpencraBieHsl pe3yabTaThl 3KCIEpUMEHTANBHBIX HcciienoBannii KKM nHa
pearbHOM MakKerTe.

BriBoabI

Ha ocHoBe nmpoBeaé¢HHOro aHain3a padoT 3apyOeKHbIX U OTE€UECTBEHHBIX YUEHBIX,
MO>KHO YTBEPKJIaTh, UTO pabOThI, NOCBSIIEHHbBIE KOPPEKIMH KO3((PULIEHTa MOILITHOCTH,
CTaHOBATCA BCE OoJiee aKTyalbHBIMU. DTO MOATBEPKIAETCS POCTOM KOJIMYECTBA MyOJIH-
KaIlMil B peIIEH3UPYEMbIX 3apyOeKHBIX KypHajaxX, a TAKXKe 3alIUIAeMbIMHU B TTOCIICTHUE
roJibl IUCCEPTAUSAMU OTE€YECTBEHHBIX YUEHBIX.

Pemenue npobGiemsl obOecrieueHus: YHEProdPGEeKTUBHOCTH MYTEM HCIIOIH30BAHUSA
KOPPEKTOPOB KO3 (HUIIMEHTa MOIIIHOCTA BO3MOXHO JIUIIb MPU YCIOBUU KOMIUIIEKCHOTO
noaxona K peanmzaunu KKM, koTopslii mogpazyMeBaeT y4éT MaKCUMaIbHO IIMPOKOTO
CIIEKTpa CMEXHBIX 3a7a4. [Ipu aTom, Kpome obecnedeHrss MakCUMaIbHOTO KO3 dUIin-
€HTa MOIIHOCTH, BHUMAHUE CTOUT YAENATh KOA((PUIMEHTY MOJE3HOro AEHCTBUS CHCTE-
MBI U CHH>KEHHIO YPOBHS AJIEKTPOMArHUTHBIX MTOMEX.

Jlnst obecnieyenust Han&xHocTH (PyHKIMoHMpoBaHus cuctembl ¢ KKM cnenyer
paccMoTpeTh ycnoBusl €€ ycronuuBoctu. [Ipu aTom, GoJiee KaueCTBEHHBIE PE3YIbTaThI
naér noaxon, kornga KKM mpencrasnsieTcss Kak HEJMHEHAsA CUCTEMA.

Ucnonn3oBanne mudposbix cuctem ynpasiennss KKM mo3BossieT peaim3oBaTh HO-
Bbie U 0O0Jiee CIIOXKHBIC AITOPUTMBI YIPABJICHUS (HApPUMEp, MPOTHOZUPYIONTUN KOH-
TPOJIb) JUJIi OCHOBHBIX PEKMMOB (HEMPEPBIBHOM NMPOBOJUMOCTH, ITPEPHIBUCTOM MPOBO-
JTUMOCTH, TPAHUYHON TIPOBOJUMOCTH) B Pa3JIMYHBIX TUTIAX MPE0Opa3oBaTEIICH.

Brei6op snemeHTHOM 0a3bl UId pealiv3allud TaKUX CHCTEM B IOCIIETHEEe BpeMs
CMENIAeTCsl OT MUKPOKOHTPOJUIEPOB M LU(PPOBBIX CUTHAIBHBIX IMPOIECCOPOB K MPO-
IrpaMMHUPYEMBIM JIoTUYeCcKUM UHTErpasibHbIM cxemaM (IIJIMC), uto kpome moBbIIEHUS
OBICTPOIEHCTBHS JAET BO3MOXKHOCTh OJJTHOBPEMEHHOT'O BBIITOJHEHUS BHIYUCICHUIN B He-
CKOJIBKUX OJIOKax yNpaBJICHHUs, & TAKXKe Psil IPYTUX MPEUMYIIECTB.
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O030p U NepcrneKTUBBI PA3BUTHUS MCCIEI0BAHUIN, NOCBALIEHHBIX KOPPeKUUH K03 puuuenTa
MomHocTH/ C. A. Crenenko // Bicauk HTY «XIII». Cepis: HoBi pinieHHS B Cy4aCHUX TEXHOJIOT1SIX. —
X.: HTY «XIIl», — 2013. - Ne 18 (991). — C. 34-41. — biGumiorp.: 25 Ha3B.

VY cTarTi HaBOAUTHCS KOPOTKUN OTJIsA poOIT, MPUCBSIUYECHUX KOPEKINi Koe]illieHTa MOTYXHOCTI.
Po3risiHyTO TeMaTuKy JOCHIPKEHh aBTOPUTETHUX 3apyODKHUX BUCHHX, ITyOiKallii SKUX MpeAcTaBleH] B
enekrponHiii 6i6moterni IEEE Xplore. IIpoananizoBaHo HampsMKH JIOCHIKEHb 3a TEMOK KOPEKIIii
Koe(illieHTa TOTYXHOCTi, 32 SKMMH OCTaHHIM dYacoM OynM 3axWIleHi IucepTamii BITYHM3HIHUMH
BYeHUMH. Ha OCHOBI mpoBeneHOro orsay copMylbOBaHI MEPCHIEKTUBU MONAIBIINX JAOCIIKEHb 110
TeMi KOpPeKIil Koe]ilieHTa MOTY>KHOCTI.

Kurouosi ciioBa: eHeproeeKTUBHICTD, KOPEKITisl KOedillieHTa MOTYKHOCTI.

The brief overview of the works, devoted to a power factor correction, is provided in this article.
The topics of the investigations of competent foreign scientists, which publications are presented in the
digital library IEEE Xplore, have been considered. The trends of the researches on a power factor correc-
tion, by which have been recently defended the theses of domestic scientists, have been analyzed. The
prospects of the further studies on a power factor correction have been formulated based on the provided
overview.

Keywords: energy efficiency, power factor correction.
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MAPAJUIEJIbHBIA AKTUBHBIA ®UJIBTP BBICIIUX TAPMOHUK
TOKA

BrinonHeHo uccnenoBanue padoThl MapaJlIeIbHOTO aKTUBHOTO (DMIIBTPA BBICIIUX TAPMOHUK ToKa. Pac-
CMOTpeHa paboTa aKTUBHOTO (MIbTPa TAPMOHHUK HA HEJIMHEHHYIO HAarpy3Ky, IPEACTaBICHHYIO B BUJIE
nuogHoro BeinpsaMutens ¢ RLC-narpy3skoii. [IpuBeneHbl BpeMeHHbIE uarpaMMbl TOKa Harpy3KH, KOp-
PEKTUPYIOLIETO TOKAa M CYMMAapHOIO TOKA, BBINOJIHEH CIEKTPAIbHBIA aHAJIN3 TOKAa HEIMHEWHOMN
Harpy3ky U CKOMIIEHCUPOBAaHHOTO TOKA.
KiroueBble c1oBa: akTUBHBIA (pUIBTP, TADMOHUKHU TOKA, HENMHEIHas Harpys3Kka, MOJEIUPOBa-
HUe, K03 PUIMEHT TapMOHUK.

BBenenue

CtpeMuTeIbHOE Pa3BUTUE CUIIOBOM DJICKTPOHUKU MPUBEIIO K MOSIBJICHUIO OOJIBIIIO-
ro KOJMYECTBA HEJIMHEHHBIX HArpy30K, KOTOPbIE MOTPEOJISIOT HECUHYCOUIAIbHBIA TOK
U3 TMHUTAIOIIEH CETH, a TaKXKe TCHEPUPYIOT TAPMOHUKH BBICIIUX TOPSIKOB. B OomnbIeit
94acTH, TAaKOT'O pojia HAarpy3Ky MPEACTABISIIOT COOOUM MOIYITPOBOJHUKOBBIE MPeoOpaso-
BaTely, HAPUMEP: CHJIOBBIE TUOJHBIC BBIMPSIMHUTENHN, MPE0Opa3oBaTeNIid YaCTOTHI, ITHUK-
JIOKOHBEPTOPHI U ITPOUHE.

PeakTuBHass MOIIHOCTH U MOIIHOCTh MCKAKEHUM, MPOTEKas IO BJIEMEHTaM JJICK-
TPUYECKOMN CETH, 00IaIat0IIMM aKTUBHBIM CONPOTHUBIICHUEM, BBI3BIBAIOT B HUX JOIOJ-
HUTEIIbHBIE TIOTEPU AJIEKTPUUYECKOW sHepruu. Kpome Toro, peaktnBHas MOUIHOCTb W
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