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[IInpokoe HCIIOIB30BAHUE B COBPEMEHHBIX IEKTPOTEXHUYECKUX KOMIUIEKCAX pas-
JMYHOTO Ha3HAYCHHS PETYIHPYEMBIX CUCTEM C MOJIyIPOBOAHUKOBBIMU MpeoOpa3oBaTes-
mu (I1I1) smexkTprueckoii sHeprun TpeOyeT NanbHEHIIEero COBEPIICHCTBOBAHUS UX dHEpTe-
tuaueckux noxacucreM  (OI1). IlomynpoBoAHUKOBBI — mpeoOpazoBaTenb — SBISETCS
HEOTHEMJIEMOH YacTbI0O COBPEMEHHBIX CHCTEM 3JIEKTPOIUTAHUS TEXHOJOTHUECKUX 00BEK-
TOB, a TAK)K€ CHCTEM aBTOMAaTHU3UPOBAHHOI'O 3JIEKTPOINPHUBOJA U 00ECHEUMBAET UX BJIEK-
TpUYECKON 3Hepruei TpedyemMoro Buaa U KadectBa. B cBs3M ¢ TeM uTO 3a mocieaHee je-
CATHJICTHE Y>KECTOUMIIMCH TPeOOBAaHUS MEXIYHAPOIHBIX M OTEYECTBEHHBIX CTAHAAPTOB K
Ka4eCTBY SHEPronoTpeOIeHus, BOZHUKIA HEOOXOIUMOCTh MEepPecMOTpa U JIOPabOTKH Cy-
IIECTBYIOIUX METOAMK pacdera U npoekTupoBaHus. CyliecTByeT npodieMa oTpulaTesb-
HOT'O BIIMSTHHSI BBICIIMX T'apMOHUK, co3aBaeMbix I1I1, Ha pa®oTy MPOMBINIIEHHBIX 3JIEK-
TpoceTel, CHCTeMBbl aBTOMAaTUKH, TEJIEMEXaHUKH U CBA3H, KOTOPbIE YMEHBIIAIOT
HAJIeKHOCTh U CPOK CIIY>KOBI 3JIEKTPOOOOpYI0BaHUSA. DTO U 00YCIOBUIO BO3HUKHOBEHHE
HOBOI Hay4YHO-TEXHMYECKOW NMPOOJIEMBbI — MPOOJIEMBI BBICIIMX TAPMOHUK M 3JIEKTpOMAr-
HUTHOW COBMECTHMMOCTH HAarpy3ok C NHTawoomeld ceTbio. OmnpeneneHue COCTaBIISIOMINX
IIOJIHOM MOIHOCTU Ha OCHOBE PA3JIOKECHMS HA TAPMOHMKH SIBJIETCS CIOKHOU M TPYAOEM-
KOI omepanuei, 0JHaKO MEPCHEKTUBHOCTb €r0 HCIIOJNb30BaHUS OOyCIIOBIEHA TEM, YTO
TpeboBanus MexayHapoaHsix crangaptoB [EC 61000-3, IEEE 519, EN 61000-3-2 sxecTtko
pErIaMeHTHPYIOT YPOBEHb FapMOHHMYECKHX COCTAaBJIAIOLIMX TOKA, MOTPEOIsIEeMOro 3JeK-
TPOTEXHUUYECKUM yCTPOUCTBOM, BIUIOTH /10 49 rapMOHUKH.

Tabnuya 1

HopMbl 101yCTHMBIX HANIPSAKEHUI BHICIIMX FTAPMOHHMK OBLITOBBIX ceTeil

n 3 5 7 9 11 13 15<n<19 2 4<n<40
Un, % 0,85 0,65 0,6 0,4 0,4 0,3 0,25 0,3 0,2
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Ilenbio paboThI SIBNIsIETCSl MCCIIEOBAHUE M aHAIM3 BIMSHUS NpeoOpazoBaTeneil Ha
MUTAIOIIYIO CETh, @ TAK)KE aHAJIU3 METOJOB U CPEJACTB IO YMEHBIIECHUIO UX BIUAHUA. [l
JOCTHOKEHUS LI€IH [TOCTABJICHBI CIeIyIOIUe 3a/1aun:

1) mpousBecTy aHanU3 BIMSAHUA MpeoOpa3oBaTelisi Ha MUTAIOLIYI0 CETh B BUPTYyallb-
Hoii maboparopun MATLAB;

2) M3yYuTh METOJIBI M CPEJICTBA TI0 YMEHBIIICHHUIO BIHSIHUS ITpeoOpa3oBarteseil Ha M-
TalOIIYIO CETh.

Tak Kak BO MHOTMX 2JIEKTpUYeCKHUX ceTsaX M cuctemax IIII sBusroTcs onHuM m3 oc-
HOBHBIX BUJIOB Harpy3ku, npeoOpa3oBaTellb SBISETCA Ul CETH HEIMHEHHOM Harpy3Kkoil, u
€ro paboTa OKa3bIBACT BIUSHHUE HA PEKUMBI paOOTHI CETH, 0COOCHHO €CJIM MOITHOCTH TIpe-
o0Opa3oBaTelisi U CETH COM3MEPUMBI.

HauOonbIiee BiusiHUE OKa3bIBa€T HECHHYCOMIAIBHOCTh HanpspkeHus. Hebmarompu-
ATHOE BIIMSHUE BO3HUKAET M3-3a PE30HAHCHBIX SBJICHUH Ha 4aCTOTaX BBICIIMX TapMOHHK.
[TocnencTBusiMu MOTYT OBITH:

— camwkenuro KIT/;

— 3aBBIIICHNE TPEOYyEeMOil MOIIIHOCTH;

— HarpeB M JOMOJIHUTENIbHBIE TOTEPH B TpaHC(HOPMATOPaX M AEKTPHUECKUX MAIlIHAX;

— HarpeB Kabelel pacrpeaenuTeNIbHOM CEeTH.

Jlns aHanu3a BIMAHUSA NpeoOpa3oBaTesieil Ha MUTAIOIIYIO CETh B BUPTYalbHOM J1a0o-
paropun MATLAB/Simulink peannzoBana MoJeib HEPTrOMOACUCTEMBI, T/I€ B KAa4eCTBE
Harpy3kH BBICTyNaeT ABHraTens mnoctossHHoro toka (/IIT) uau nmepemenHoro Toka. Ota
IporpaMMa IO3BOJISIFOT UCCIIEN0BaTh CXEMY, UCHOJIb3Yysl OOLIMPHYIO0 OMOIMOTEKY KOMIIO-
HEHTOB, 4TO MO3BOJISIET M30€XKaTh peaJlbHOr0 MOJEITUPOBaHHS CUCTEMBbl U CHUXKAET 3aTpa-
THI Ha MaTEpUAJIBI U 000PYIOBAHUE.

Mogenp BkItO4aeT B ceOsi OTaeNbHbIe 3ieMeHThl DIl: MCTOYHMK MHUTaHUs, CeTeBOU
TpaHcopMaTop, BEHTUJIbHBIA OJIOK. J[BUraTenum NOCTOSIHHOIO U NEPEMEHHOr0 TOKOB
NpeCTaBiIeHbl KaKk aKTUBHO MHIYKTHBHAs Harpy3ka ¢ HCcTOYHMKOM npotuBo-O/1C. Un-
(dopMalmoHHas MOJICUCTEMA BKIIOYAET OJIOK M3MEPEHMSI MTOJIHOM MOIIIHOCTH U €€ COCTaB-
JSrOIUX 0JI0Ka, a TaKkKe OJOKM M3MEPEHUsI TAPMOHUK TOKA M HAIPSKEHHUS.

Puc. 1. ImutauroHHasi MOJEJb SHEPronoACUCTEMbI
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Jnst ynydieHus: Ka4ecTBa KaK BBIXOJIHOTO HAIPSHKEHUS CHUIIOBOTO MpeoOpazoBaTelns
AIEKTPOIHEPTHH, TaK ¥ (POPMBI KPHUBOM CETEBOTO HAINPSDKEHUS MUTAIOIIETO MPeoOpa3oBa-
TeNnb MpUMeHs0TCd QuiIbTpbl. OCHOBON SHEPreTHYECKHX (DUIBTPOB BBICHIMX TapPMOHHK
SIBJISIFOTCSI TIOCJIETOBATEIbHBIE WHYKTUBHO-EMKOCTHBIE PE30HAHCHBIC 1IEMH, HACTPOEHHBIE
Ha COOTBETCTBYIOIIME HOMEepa rapMoHUK. OObIYHO (DUIBTPHI HACTPAUBAIOTCS HA TAPMOHU-
Kk ¢ Homepamu 1 = 5, 7, 11, 13. [TapameTpsl Kax10i1 pe30HaHCHON BETBU (UIIBTpa OMpe-
JENSIOTCS U3 YCIIOBHS:

b
noCey

(1)

noLyg =

[Tpu uccitenoBaHMSIX B MOJICITH HCIIONB30BAJICS CHJIOBOM Tpex(dasHblid TpaHchopMaTop
morHocThio 160 kBA. Harpyska 3agaBanach B MPOIEHTaX OT HOMHHAILHON MOIIHOCTH
Tpancopmaropa. Ha puc. 2 n 3 mpemocraBiieHbl pe3yJIbTaThl UCCICIOBAHUN — YPOBHH Tap-
MOHHK HaNpsDKCHHH MPU Pa3IMYHBIX MOIIHOCTSX HArpy3ku. BHIHO, 9TO ¢ MpUOIIKEHUEM
MOIITHOCTH Harpy3Kd K MOIIHOCTH TpaHchopmaropa (Tadi. 2) pacteT KOdPPUIIMESHT rapMo-
HUK. Tarxke UCCIeIOBaHMs MTOKA3aIM, YTO TPH TOAKIIOUYECHUN (PUIIBTPOB YPOBEHb TAPMOHHUK
CHWXACTCA U OJHOBPECMCHHO YMCHBIINUTCA HOTpe6J'DI€Ma$[ N3 CCTU PCAKTUBHASA MOIIHOCTb.
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Puc. 2. T'apMOHNKY HanpspKeHUs: a — 06e3 GuiIbTpa 1 6 — ¢ GuiIbTpoM NpH Harpyske 6 %
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Puc. 3. 'apmMoHuKY HanpspkeHUs: a — 6e3 puibTpa u 6 — ¢ GuibTpoM npu Harpyske 72 %
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Tabauya 2

3aBucuMocTh K03(p(PUIHMEHTA TAPMOHUK OT MOIIHOCTH HAIPy3KH

Ko dunueHT rapMOHUK HATIPSIKECHUS Kosdpunuent rapmonnk Mouxocts
HATPY3KH,
0e3 puibTpa, % HanpsikeHus ¢ GuabTpom, % °
A) oT SHOM.Tp
2,47 2,26 6
6,13 5,17 34
9,17 6,56 72

B pesynbrare nccnenoBanuii ObUIO yCTAHOBIICHO, YTO MPHUMEHEHNE (PUIBTPOB Lee-
co00pa3HO TpU OOJBIIMX (COM3MEPUMBIX) MOIIHOCTSIX HArpy3ku, Korma Tpedyercs He
TOJILKO YJYYIIUTh TAPMOHUYECKHI COCTAaB HANPSKEHUSI CETH, HO M CKOMIIEHCHPOBAThH pe-
AKTUBHYIO MOIITHOCTH IT0 OCHOBHOW TapMOHUKE.
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