OT3bIB
0(UIHABEHOTO ONIIOHEHTA Ha JIUCCePTAllMOHHYI0 padoTy
Cadonosa JImutpus I'enHanbeBU4a
Ha TeMy «YTIpaBIeHre KOMIIEHCAIlUel eMKOCTHBIX TOKOB B JIEKTPHYECKUX CETAX
CpeIHero Kjiacca HampsoKeHUS MPH 0AHO(A3HBIX 3aMBIKAHUAX HA 3EMIIIO»,
NpeACTABIEHHYIO Ha COMCKaHUe YUEeHOM CTeNeH! KaHau1aTa TeXHUUYECKUX HayK
o crienuansHocTH 05.14.02 — DnekTpuyeckre CTaHIUN U 3IIEKTPOIHEPTeTUYECKIUE
CHCTEMBI

1. AKTyalbHOCTh TeMBbI HCCJIeA0BaHUA. bobIlas yacTh 2JeKTPUIECKON SHED-
r'u, BeIpabaTeiBaeMoi B Poccuu, pacnpesesnsercs NOTpeOUTENSIM depes dIIeKTpruYe-
CKHE CeTH cpelHero HampspbkeHuss 6—35 kB, paborarompe B LEIAX IOBLIIIEHHS
HaJIe)KHOCTH DIIEKTPOCHAOXKeHHs MoTpebuTesnel, Kak NpaBWIIO, ¢ HM30JMPOBAHHOMN
HEHTpPaNnbl0, PE30HAHCHBIM 3a3¢MJICHHEM HEHTpalu 4epe3 AyroraciAlldil peakTop
(JII'P) mim ¢ 3a3eMiIeHHEM HEWTpasld depe3 BBICOKOOMHBIN pesucTop. OrpaHuyeHHOE
[pUMEHEHHe MTOIyIHI0 KOMOMHUPOBaHHOE 3a3eMyieHHe HelTpanud yepes JII'P u BeI-
COKOOMHBIN Pe3UcTOp.

B Takux ceTsX OCHOBHBIM BHJIOM MOBPEXKICHUN Ha JIMHUSX SIBIIAIOTCS OQHO(A3-
Hele 3aMblkaHug Ha 3emiio (O33). [lpu ykasaHHBIX BBIIIE peXKUMax 3a3eMJICHHS
HelTpanu cetedt 6—35 kB Toku B MecTe MOBpEeXACHUA HEBEIIUKHY, H 3aMbIKaHHS JacTO
HOCSIT JYTOBOH MPEPBIBUCTHIN XapakTep, CONPOBOXKIAIOIIANCS OMACHBEIMHU IIepeHa-
MPSKEHUSIMH, OXBATBIBAIOIIMMH BCIO DJIEKTPUYECKH CBSA3aHHYIO CETh, a4 TAKIKE 3Ha-
YUTETHHBIM YBEIUUYEHUEM CPEHEKBaAPAaTUIHOIO 3HAYEHHUs TOKA B MECTE ITOBPEXKIE-
nus. [To MHEHHIO MHOTHX POCCHICKHX W 3apyOeXHBIX CIIEeLHATUCTOB Hauboiee s¢-
(GeKTHBHBIM CIIOCO00M GOpPBOBI ¢ yKazaHHbIMM rociejacTsusaMu O33 gBnsgeTcs peso-
HaHCHOE 3a3emiieHHe HeWTpayiu ceTd udepe3 [II'P (koMmmeHcanus eMKOCTHBIX TOKOB
3aMBIKaHUA ).

D deKTUBHOCTD KOMIIEHCAIMH eMKOCTHBIX TOKOB 033 3aBUCUT OT TEXHUYECKO-
ro cosepiienctsa JI['P u ycrpoiicTs ero aBromarudeckoil HacTpoliku P. Ilpumense-
MBI€ B HACTOsIIee BpeMsl B SKCIUTyaTaluy KOHCTpyKUuuy 1P 1 cucTeMsl yrpaBiieHus
KOMIIEHCaue eMKOCTHBIX TOKOB He Bcerja oOecleuMBarOT BBICOKOE OBICTpOIEi-
CTBHE M TOYHOCTH PE30HAHCHOW HacTpoHkH. C y4eToM IOCTaBIEHHOH €M ¥ Hay4-
HBIX 3a]1a4 UCCIIeIOBAHUS TeMa JUCCePTALMOHHON paboThl SIBIIIETCS aKTyalbHOM.

2. CoorBercrBHe padoTnl H30panHoi cnenmuajabHocTH 05.14.02 — DuexkTpu-
YeCcKHe CTAHIIHH W JIEKTpo3HepreTudyeckue cucrembl. OOBEKTOM UCCIeNOBAHUMN
JIACCEPTAIMOHHOW pabOTBl SABISIOTCS PaCIpeeNUTeNbHbIEe JJIEeKTPUUECKUE CETH
CpeIHero HampsKeHWs, MPeIMeTOM HCCiIe/IoBaHUM U pa3paboToK — 3IIEKTpUYECKHe
armaparhl JJIsi KOMITEHCAllMH eMKOCTHBIX TOKOB, Bo3HUKaroumx npu 033 u cuctemsl




ABTOMATHUYECKOTro YIpaBJIeHHs KOMIIEHcallieli, Urparolue BaXHYyIO pojb B obecte-
YeHWH SKCIUTYaTAllHOHHOM HaJeKHOCTH YKa3aHHBIX CETeH, YTO COOTBETCTBYET (hOp-
mysie crnenuanbHocTH 05.14.02 — «DnexkTpudeckue CTaHIUU U DIEKTPOIHEpreTHye-
CKHE CHUCTEMBI», B paMKax KOTOPOM IPOBOIATCS HUCCIENOBAaHUS 110 Pa3BUTHIO U CO-
BEPIIEHCTBOBAHUIO TEOPETHUECKOW M TeXHUYecKOH 0a3bl 3yekTpodHepreTuku. Ilo
001acTH MCCIleIOBaHMUE TuccepTalioHHas paboTa cooTBeTCTBYeT 1. 6 «Pa3paboTka
METOJIOB MaTEMaTHYECKOTO U (PU3UYECKOr0 MOJICIUPOBAHUS B 3JIEKTPOIHEPTETUKED,
n. 7 «Pa3paboTka MeTOJIOB pacueTa yCTaHOBUBILIMXCS PEXUMOB, IEPEXOMAHBIX IIPO-
[IECCOB U YCTOMYMBOCTH 3TEKTPOIHEPTETUIECKUX CUCTEM», 1. 9 «Pa3paboTka Mero-
OB aHajM3a U CUHTE3a CMCTEM aBTOMATHYECKOTO PETYINPOBAaHMUs, IPOTUBOABAPUI-
HOW aBTOMATHKH W PEeJICHHOH 3aIIWTEI B 3JIEKTpodHepreTuke» U 1. 13 «Paspaborka
METOI0B UCIONIB30BaHud DBM 1 penieHus 3a/1a4 B 2JIEKTPOIHEPIETUKEY MACIIOPTa
Hay4yHOU criennanbHocTH 05.14.02.

3. Crenenb 000CHOBAHHOCTH M JIOCTOBEPHOCTH HAYYHBIX MOJIOKEHHH, BbI-
BOJOB M peKOMeHIanmil. AHAIN3 CONEP)KaHUs TUCCEPTAMOHHON PabOTHI MO3BOJIS-
eT ClIeNaTh 3aKJIF0YCHHUE O JOCTATOYHOM CTeleHN 0O0CHOBAaHHOCTH U JOCTOBEPHOCTH
c(hOpMYJIUPOBAHHBIX B HEM Hay9IHBIX ITOJIOKEHUH, BEIBOJOB M PEKOMEH 1AM,

O60CHOBaHHOCTh CHOPMYIHPOBAHHBIX B paboTe HaydHBIX IOJIOXKEHUH, BBIBO-
II0B M PEKOMEHJIAIMH MMOJITBEPIKAAETCS HCII0Ib30BaHHEM aBTOPOM OOJIBIIOTO MacCH-
Ba HAYYHBIX ITyOIMKAIIANA IO TEME UCCIEIOBaHUH, IPUMEHEHUEM NIPOAYKTHBHEIX Me-
TOIOB M MHCTPYMEHTOB HCCIIEOBaHUI, B3aWMOCBA3aHHOCTBIO M B3aMMO3aBHCHMO-
CTBIO TAIIOB MCCIIEOBAHUI, arrpobaliiell pe3yIbTaToB AUCCEPTALIMOHHON paboThI Ha
BCEPOCCUHCKHX M MEXIYHAPOJIHBIX HAYYHO-TEXHHYECKHX KOH(EpeHIUX, BHelpe-
HUEM pa3pabOTaHHBIX MOJENEHN U alTOPUTMOB.

JI0CTOBEPHOCTh Pe3yJIbTaTOB paboThl 0OecreunBarOTCs KOPPEKTHBIM U PE3YJib-
TATHBHBIM NIPUMEHEHHEeM KOMIUIEKCa CYIIECTBYIOMUX 0a30BBIX METO/I0B HCCJIE/I0BA-
HUH 3JIEKTPOIHEPTETHUECKUX CUCTEM U MX 00BEKTOB, & MMEHHO: ()yHIaMEHTaIbHBIX
MOJIOKEHHUH TEOPETUYECKUX OCHOB 3JIEKTPOTEXHUKH, TEOPHUH DJIEKTPOMArHHUTHBIX
MoJiel, MaTeMaTH4YeCKOTO MOJENHMpPOBAaHUA, MATEMaTHYECKOIO armapara BeWBIeT-
npeobpa3zoBaHuil, a TaK)Ke MPHUEMIIEMbIM COBIAJICHHEM PE3YIIbTATOB UMUTALHOHHOTO
¥ YHCJIEHHOT'O MOJICIHPOBAHMs C pe3yibTaTaMd (U3UIECKUX SKCIIEPUMEHTAIbHBIX
JNAHHBIX, [IOJy4E€HHBIX IIPH CTEHIOBBIX UCIIBITAHUAX.

4. HoBu3Ha Hay4YHBIX MOJIOJKEHHI, BHIBOJAOB H pekomeHaaumni. Hayunoi
HOBHM3HOH 00JIaal0T CIEAYIONIKE Pe3ybTaThl JUCCePTAIMOHHON paboThI:

1. Matemarndeckas MOJIEIb JIEKTPUUECKON ceTr HanpspkeHneM 35 kB ¢ 3a3eM-
nenueM HelTpanu yepe3 AP, ornmuuneM KoTopol sABisgeTCA y4eT HECUMMETPHH B3a-
MMHBIX HUHAYKTUBHOCTEH U €MKOCTEH BO3/YIIHBIX JIMHHM.
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2. MeTouKa U alrOpPUTM pacdeTa YCTAHOBUBILIMXCS PEXMMOB pabOTHI KOMITEH-
CUpOBaHHOM anekTprueckoi cetr 35 kB ¢ O33 u 6e3 O33 Ha 0OCHOBE MOJHOM CXEMBI
3aMelleHus, O0ecleYynBarol[de ITOBBINIEHHE TOYHOCTH OIIPEAEIICHUA HadaJIbHBIX
YCIIOBUH, BKJIIOYAs HANPsDKEHHE cMelleHusl HeldTpanu B ceTsax ¢ BJL.

3. Anroput™M QYyHKIMOHMPOBaHUS cucTeMbl ynpasieHus HI'P, uenons3yromuii
nBa criocoba pe30HaHCHOW HACTPOUKHM KOMIIEHCAIIMM €MKOCTHBIX TOKOB — JKCTpe-
MaJIbHBIM M YaCTOTHBIH, ¢ MPUMEHEHHEM B HaCTOTHOM criocode BelBieT- rpeodpazo-
BaHUsI [l BBIJENIEHNUs CBOOOJHOM COCTaBIAIONMIEN HANPSHKEHUA B KOHTYpE HYJIEBOR
[IOCJIEA0BATENBHOCTH.

4. KoMmIulekcHas MMHUTAIMOHHAs MOJENb 3JieKTpudeckoil cetn 35 kB, pabota-
FOINel ¢ KoMIleHcanueld eMKOCTHBIX TokoB 033, Bkmrowaromas OJIOK yrpaBieHHS
JII'P Ha ocHOBe pa3pabOTaHHOIO AIrOPUTMA YIIPABICHHUS.

5. Teopernueckasi U NpaKkTHYecKass 3HAYHUMOCTB padoTel. TeoperHueckas
3HaYMMOCTE PE3YJIbTATOB AMCCEPTALMOHHONW paldOTHI ONpefeseTcs TeM, YTO BIIEp-
Bble pa3paboTaHa MaTeMaTH4ecKas MO/IeIb KOMIIEHCHPOBAHHOM JIIEKTPHYECKON CETH
CpeAHero HampsKeHHs B (Da3HBIX KOOpAMHATaX, o0ecriedyrBaronas MOBbIILIEHHE TOY-
HOCTH pacyeToB PeXHMMa 0JHO(pA3HOr0 3aMbIKaHUs Ha 3eMIII0 U pexkuMoB 0e3 O33 ¢
y4€TOM HECUMMETPUH B3aUMHBIX HHAYKTUBHOCTEH U €MKOCTEH BO3/IyIIHbBIX JTMHHH.

[IpakTH4ecKyro 3HaUUMOCTh PabOThI ONPENENsIOT CIEAYIONIHe Pe3yIbTaThl HC-
clieloBaHMi U pa3paboToK:

1. PazpaboTaHbpl aNropuTM W IMporpaMMa pacdeTa YCTaHOBUBIIEIOCS peXxuma
KOMITEHCUPOBAHHOM pacrlpeleluTeIbHo# ceTu cpenHero Hanpspkenus ¢ O33 u 6e3
033, nozBossromas 6ojee TOUHO OLEHUTh HadallbHble YCI0BHS U HacTpoiku JII'P.

2. Pazpaborana cucTema ynpasieHHs KOMIIeHcalued eMKOCTHbIX TokoB 033,
KOTOpasi MOKET NPUMEHSIThCS Ha AYTOTacslldX pPeakTopax C PeryjJupyeMbIM BO3-
TYIIHBIM 3330pOM MarHUTONPOBOAA (ILLyHKEPHBIX ).

3. Co3nan dusmueckuit Mmaket JI'P myHKepHOTO THMA C 3JIEKTPOTrAAPONPH-
BOJIOM.

4. Pa3paboTaHbl mporpaMMa M METOJIHKa MPOBEJEHUS CTEHIOBBIX HCCIIE0BA-
Hui maketa JII'P u ero cuctemsl ynpasieHusl.

[IpakTrueckast 3HAUUMOCTh PE3YJIbTaTOB PabOTHI IOATBEPKAAECTCA aKTaMU BHE]-
perus B 000 «O0bennHenHas ceteBas kommanus» (r. Omck) u OMI'TY u ux uc-
NOJIb30BaHUEM B paMKax IMPUKIAIHBIX HAYYHBIX HCCICJOBaHUH 110 Teme «Pa3pabot-
Ka HaAYYHO-TEXHUUYECKHUX PEIICHUH IO CEJEKTUBHOMY OIPEIEIIEHUIO ITOBPEkKIEHHBIX
GugepoB B ceTAX ¢ KOMIIGHCHUPOBAaHHOW HeWTpaneio» (cormamenne Ne
14.577.21.0097 ot 22.08.2014 r.).




6. AnpoGanust n nyGaMKANHS Pe3y/IbTATOB AHCCePTANMONHON padoTnl. Oc-
HOBHBIE I10JIOKEHUS ¥ Hay4YHbIE PE3YIBTATHl TUCCEPTALMOHHON paboThl JOKJIabIBa-
JIHCh W 00CYXIaauch Ha BCEPOCCHUHCKUX M MEXKAYHAPOAHBIX HAyYHO-TEXHHYECKHX
KOH(EPEHIIUIX, a TAK)KE HAYYHBIX ceMHHapax. [lo TeMe nuccepTaliy OmyOJIUKOBaHO
9 Hay4yHBIX paboT, B TOM YMCJIe 5 CTaTell B PelEeH3UPYEMbIX M3LAHUAX M3 MEPEYHs
BAK P®, 2 crarbu B mMartepuaiax KOH(EpeHIUH, HHIEKCUPYEMbIX B 0a3e JaHHBIX
Scopus 1 Web of Science, mosy4eHo 1 cBUAETENBCTBO O PErUCTPALMU DJIEKTPOHHOTO
pecypca.

ABropedepar guccepTanuy U MyOIHMKallMM AOCTATOYHO ITOJHO OTPa)arT OC-
HOBHOE COJepKaHUE NUCCEPTALMOHHON paboThl M IOJIyYEHHBIE aBTOPOM Hay4HbIE
pe3ynbTaThI.

7. OueHka coepKaHHs JHCCEPTANHH, ee 3aBePIIEHHOCTDb B neaom. Jluccep-
TallMoOHHAas paboTa BKIOYAET BBEIECHKE, YETBHIPE ITIaBbl OCHOBHOI'O TEKCTA, 3aKII0Ye-
Hue, Oubnuorpaduueckuii crmcok U3 111 HauMeHoBaHMI U NATH MpunoxeHud. O6-
KU 06beM TUCCePTAINH C MPUIOXKEHUAMHU cocTaBngeT 160 cTpanuil.

Bo BBeneHnH 000CHOBaHA aKTYaJbHOCTb, 1l€JIb M 3a7a4M, METOMBI HUCCIIEI0Ba-
HUsA, CHOPMYTHPOBAHBI ITOJIOKEHUS, OINPENEISAOMNAEe HAy4YHYI0 U NPAKTHYECKYHO
3HAYUMOCTb Pe3yJIbTaTOB PabOTEL.

B nepBoii riiaBe paccMarpuBarOTCs TEOPETHUYECKHE OCHOBBI KOMIIEHCALIMH €M-
KOCTHBIX TOKOB 033 B pacrpeneluTeIbHbIX CeTSIX CpeJHEero HanpspkeHus 635 kB,
TIPUBOAMTCS CPaBHUTEIBHBIA aHAIW3 pa3IMYHBIX THUIIOB ynpasigeMbix JI'P u mero-
JI0B aBTOMATHYECKON HACTPOMKM KOMIIEHCAllUM OCHOBHOM COCTAaBJIAIOIIEN €MKOCT-
Horo Toka O33. [loka3aHo, 4TO B pacIpeAeNUTebHBIX BO3AYIIHEIX U CMEIIaHHbIX
BO3AYIIHO-KA0ENbHEIX ceTsax 6—35 kB Hambonee 3(QGeKTUBHO IPUMEHEHHE ILIyH-
xepHbIX JII'P B coueraHnu ¢ AByMs METOJaMU PE30OHAHCHOM HACTPOMKH KOMIICHCA-
I[MH — 3KCTPEMAIIBHBIM U YaCTOTHBIM.

Bropas rjiaBa TOCBSIIEHa BONPOCaM pPa3padOTKXM MaTeMAaTHYECKHUX MOJeleit
pacIIpe/Ie/IATEILHON BO3MYIIHOM 3IEKTPUIECKO ceTH HampshkeHHeM 35 kB, pabo-
TArIIeH ¢ KOMIeHcalel EeMKOCTHBIX TOKOB, M CUCcTeMBI yrpasieHus JII'P.

Marematndeckas Moaenb ceTd 35 kB npennasHadeHa [ pacyera Iepexo HbIX
npoieccos mpu 033 u mpexacrasieHa B popme cuctemsl AU(GGepeHIHANBHBIX YpaB-
HEHHUM COCTOSHUA 1-ro mopsiaka B (a3HeX koopauHaTax. OcoOeHHOCThIO paspabo-
TaHHOW MOJIENIH SIBJISIETCSI Y4€T HECUMMETPHUH €MKOCTEeW M B3aMMHBIX WHIYKTHBHO-
CTel BO3OYIIHBIX JUHUH. JIsi ompeneneHus] HayalbHBIX YCIOBHM paspaboTana 10-
MOJTHUTEJIbHASA MOJENb B (pa3HBIX KOOpAHMHATAX U AICOPUTM pacyera NpeIlecTBYIOo-
mero 033 ycraHoBuBmIIerocs pexuma padbotsl cetu ¢ J{I'P. Paspaborannas moznens
MOJYKET HCIIOJB30BAaThCA TaKXKe JJIsl MPOBEPKH HOIycTHMOW paccTtporku JI'P mo
HAMPSOKEHWIO CMEIeHUsT HeWTpalu B HOPMAJILHOM peXuMe paboThl CeTH U MOTEeph
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MOII[HOCTH B SJI€MEHTaX SJIeKTpUueckoil ceTy. Mojens cucTeMsl ynpapienus JI P
BKJIFOYAET YpaBHEHUS JUIA OIpE/Ie/IeHUs eMKOCTH (Da3 Ha 3eMIIF0 JIMHUH Ha OCHOBE
MaTpHULEl 00palleHHs TOTeHIINATBHBIX KO3(QGUIIHEHTOB U ypaBHEHHE NI HACTPOHKHA
uHayktuBHoctu [I'P.

B TpeTbeii riiaBe nocslleHa PeHICHUIO 3a/1a4, CBSI3aHHBIX C pa3paboTkoi cu-
cremsl yrpasinenus JI['P, ocHOBaHHO! Ha WCIIOJB30BAHUH JIBYX CIIOCOOOB — DKCTpe-
MaJIbHOTO M YacTOTHOIO, C NpPUMEHEHHWEM BeHBieT-peodOpazoBanus. [lo yacrore
cBOOOIHBIX KOJIeOaHUH B KOHTYpe HyleBo# nocienosatensHocTd (KHII) Beimonns-
eTcs mpenBapuTenbHas HacTpoiika JII'P nmpu n3ameHeHUIX KOHGUTYpaLUK IeKTpHYe-
CKOM ceTH. 3ajavya TapMOHHYECKOr0 aHallu3a 4YacTOThl CBOOOAHBIX KoJIeOaHUH
Hanpsokerrst KHIT permena ¢ moMomsio makeTHOTO BelBIeT-mpeodpazoBanus. C uc-
MOJI30BAHUEM JKCTPEeMaJbHOTO crocoda OCYIIECTBIACTCS NEepPUOAHYECKUH KOH-
TpoJib HacTporku I P B pe30HaHCHBIN pexUM.

Pa3paboTaHbl CTpyKTypHas cXema W alllrOpUTM (PYHKIIMOHUPOBAHUS CHCTEMbI
ynpasnenuss JAI'P. DddexTuBHOCTE QYyHKIHOHUPOBAHHUS pa3padOTaHHON CHUCTEMEI
yIpaBlIeHHUs KomImeHcauuel eMmkocTHoro Toka O33 mpoBepeHa HAa MMHTALMOHHOH
MOJIeJIM peabHOM 3NEKTPUYECKON CeTH HanpspkeHHeM 35 kKB B pasnu4HbIX pexuMax
ee paboTHI.

YerBepTasi ri1aBa MocssieHa paspabotke makerHoro obpasua JAI'P. Onpene-
JeHbl TpeOOBaHUS K TEXHHWYECKMM xapakrtepucTukaMm /[I['P, BbIONHEH pacyeT KOH-
CTPYKIMU MarHUTHOH cuctembl MakeTa JII'P, paspaborana nporpamma v MeToAuKa
CTeHI0BBIX McnbITaHud Maketa /I[P, npoBenensl crennoBeie ucnbiTanusa I'P ¢ cu-
CTEMOM yIpaBlIeHUsI HACTPOUKHA KOMIIEHCALINH.

B npunoskeHusX IpUBEIEHbI aKThl UCIIOJB30BaHUs PE3YJILTATOB AUCCEPTAL[HOH-
HOM paboThl, MPUHIIMITHATBHAS JJIEKTpUUecKas cxema cucTemsel ynpasinenus [I'P,
nporpaMma U METOJMKH CTEHIOBBIX HcnblTauui JII'P

Ha ocHOBaHWU aHa/IM3a COJIEPXKaHUs JTUCCEPTAHOHHOM paboThl, BEIBOIOB U pe-
KOMEHIAITIH MOYKHO 3aKJFOYUTh, YTO I€Ih PabOThl JOCTUTHYTA, ITOCTABICHHBIC BO
BBEJICHMU 3aJ1a4H B 1IEJIOM PEILIEHBI.

ABTopedepar qUccepTallii B JOCTATOYHOH MEpPE PacKpBIBAET CYTh BBIIOJIHEH-
HOW paboThl, €€ Hay4yHbIE ITOJOXKEHHUS, BBIBOJBI U peKoMeHAaluu. Pesynaprarsl uc-
ClIeJOBaHUH JOCTATOYHO MOJIHO OTPaKEHBI B IMMyOJIMKALUAX aBTOPA.

8. 3ameyaHus ¥ BONpocCkl 0 ANCCEPTAIHOHHOMH paboTre

1. AHanUTHYeCKUiT 0030p HM3BECTHBIX CIIOCOOOB aBTOMATHYECKOH HACTpOHKU
KOMIIeHcauuy eMKocTHoro Toka 033, mpuBeieHHBIN B epBoii riase (pasaen 1.3), He
COJIEPKUT TJIABHOTO — OLIEHKU CTereHM npopaboTaHHOCTH Npobiemsl. M3 copepxa-
HUs pa3fiesia U raBbl 1 B IeJIOM He SICHO, IT0YeMY M B KaKOM CTEIEHU IIpUMEHseMble
B HacTosIlee BpeMs crocoObl pesoHancHor Hactpoiiku JII'P (Hanpumep, pazpaboTku




O6abkxosa B.K., HITII «Bpecrnep» u fp.) He MO3BOJSIOT 3(QPEKTHBHO PELIUThH yKa-
3aHHYIO 3a1a4y. ABTOp MPOCTO MPHUHHUMAET, YTO B CBOMX HalbHEHIINX pa3paboTkax
OH OyleTr NpUMeHsTh, Kak Hanboiee 3(pHEeKTUBHBIE, DKCTPEMAIILHBIN U YaCTOTHBIA
METO/IEI.

2. Ha ctp. 11 u 12 aBTop yTBepkAaeT, 4TO «u30iAMs Kabenei [mocie mpobos
npu O33] He BOCCTAHABIMBACTCA», IIOITOMY «JJIsl KAOEIBHBIX CeTel OQHO M3 JOCTO-
WHCTB TAKOTO PeXuMa 3a3eMIIeHHs HeHTpald [KOMIIeHCAUH eMKOCTHOro Toka O33]
uckmogaercs». M3sectro (Ianeir I'.M., Jluxades @.A. u aAp.), 4YTO B KAOEIBHBIX Ce-
Tax Gonpias gactk (o0 70% wu Oosee) mpoOoeB M30IANUH (Da3bl Ha 3EMIIO MUMEET
KpaTKOBPEMEHHBINM CaMOYCTPaHIIOUIHICS XapakTep («KIEBKH 3eMIN», KMTHOBEHHBIE
3emnn»). [Ipu Takux mpo6osix u30Jsiusl Kabens NeHCTBUTENBHO IIOIHOCTRIO HE BOC-
CTaHABJIMBAETCS, OJHAKO B KOMIIEHCHPOBAHHBIX CETAX BpeMs OT IEPBOI0 KparKo-
BPEMEHHOTO JI0 OKOHYATEJIBHOr0 Mpo0os (0T HECKOIBKUAX YaCOB J0 HECKOJBbKHX Cy-
TOK U 00JjIee) MO3BOJIIET OTKIFOUUTH [TOBPEXISHHBIH y4acToK 0e3 HapylIeHHs JJIeK-
TpocHab)eHUs OTpeGuTeNell U MPOBeCTH UcnbITanus kabens. OcHOBHOM mpobie-
MOM B KOMIIEHCHPOBAHHBEIX KaOEIbHBIX CETSIX SIBIISIETCS] BBIIIOJIHEHHE CEJIEKTHBHOM
3anuThl 0T 033, GpukcHpyrome Bce pa3HOBUIHOCTH 3aMbIKaHUH.

3. He scHO, B KakuX ILIeJSX aBTOp pa3pabarTbiBaeT MOJIENb CeTH B (JOpPMe CHUCTe-
MBI Iu(GepeHMalbHBIX yPAaBHEHHH COCTOSHHUS 1-ro mopsaka? Jlis uucieHHoro
pellleHHs] TAKOU CUCTEMBI OTpedyeTcs NpUMEHEeHHe CTaHAApTHBIX IIporpamMm. boiee
>(OGhEeKTUBHO IS pa3pabOTKKU TaKOH MOJENH HCIIOIb30BaTh COBPEMEHHBIE Mpodec-
CHOHAJIbHBIE HHCTpYMeHThI MonenupoBanus (Matlab, PSCAD, ATP/ATPDraw u
ap.). CrenyeT OTMETHUTD Takye, YTO B JAUCCEPTAlUH OTCYTCTBYIOT NPUMEPHI ITPUME-
HeHMs pa3paboTaHHOW MOJENH AJS MPaKTHUECKUX PAcyeToB, a B 3-i IlaBe I UC-
crnenoBanus 3 (MEeKTUBHOCTH pa3paboTaHHON cucTeMsl ynpasiaenus JII'P ucmons3y-
eTCsl MOJIeNIb CETH, PealM30BaHHasl ¢ UCcToIb30BaHreM Matlab.

4, MaremaTH4yeCKue OIMUCAHUS MOJEIEH CETH I UCCIEAOBAaHUS MEPEXOIHBIX
niporteccoB mpu O33 (pazmen 2.1) U Ui pacyeTa yCTAHOBUBIIETOCH PEKUMA, ITPeJi-
mwectsyroniero 033 (pazaen 2.4) W3IHIIHE TPOMO3AKH (COAEPKAT COTHH YPaBHEHHIA).
Crnenosasio Obl IPHMEHHUTh MATPHUHYIO (DOPMY 3amMCH CUCTEM AU(hEpeHIHaNIbHBIX
U ajrebpandecKuX ypaBHEHHUH, a TPOMO3/IKUE Npeodpa30oBaHKs IIEPEHECTH B IIPHIIO-
HKEHHUSL.

5. Ha TOYHOCTH pacdeToB IepexoHbIX MpoueccoB mpu 033 cyliecTBeHHOE
BIMSHUE OKA3bIBAET METOJIMKA OIpe/ielIeHHsI IIPOAONbHbIX IIapaMeTpOB JIMHUHA, y4u-
THIBAs 3aBUCHMOCTh MHAYKTHBHOCTEH M aKTUBHBIX COIPOTHBIIEHMH OT YacTOTHI Ile-
pexomHbIX TOKOB. IIpu mapamerprpoBaHHM pa3pabOTaHHONH MOJIENH aBTOPOM IIpel-
jaraeTcs UCIoas308aTh Gopmyisl (2.141)~(2.152) ausa onpeaeseHus MOTOHHBIX 3Ha-
YeHUH WHIYKTHBHOCTEH W B3auMHbBIX wHAyKuuil BJI Ha paboue#t yactote 50 ['. B
dbopmynax (2.153)~2.156) nns KJI ucnons3yroTcst CripaBOYHbIE 3HaYEHUs ITOTOHHBIX
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MHAYKTHBHOCTeH Ha uactore 50 i, GopMyIisl Ui pacueTa aKTHBHEIX COMPOTUBJIE-
Huit auauii (2.137)—(2.139) Takxke He YUHTHIBAIOT BIHUIHUE TOBEPXHOCTHOIO 3 dex-
Ta B TIEPEXOJIHBIX PEXUMAX, a TaKKe paziIMyue COIMPOTHBICHHH NPAMON M HYJIEBOH
IOCJIEA0BATENLHOCTH. TaKoM M0/1X0,1 MOXKET MPUBECTH K IPyOBIM OIIMOKaM B OLIEHKE
AMIUTATY/bl, YaCTOTBI U ITOCTOSTHHON 3aTyXaHWsl, IIPEXIe BCET0, paspsIHbIX COCTaB-
JISIFOIIUX TI€PEXOIHBIX TOKOB.

6. Paznen 2.5 umeer HazBaHue «Mopenb TyroBOro 3aMbIKaHUs Ha 3E€MIIO», OJI-
HAKO paccMaTpHUBAeTCs TOJBKO MOJENb AYIM B MecTe nospexnenus. Mozaens nyro-
Boro mnepemexarouierocs O33 noKkHa BKIIIOYATh TaKXKe YpPaBHEHHS M YCJIOBHS,
OTIpEENSAIONIIe MOMEHTHI TallleHUs W MOBTOPHOIO 3aKMIaHUs 3a3eMIMIOIIEN IyrH
(HarmpuMep, B cooTBeTCcTBUH ¢ Teopusimu W. Petersen, J.F. Peters, J. Slepian, bensxo-
Ba H.H.). Cnegyer oTMETUTH Takike, 4YTO B YCIOBHUSAX PEalbHBIX CETEH IIOBTOPHBIE
3@KUTaHUS ¥ TAllleHHWs 3a3eMJISIOLLe Jyrd MOTyT UMEeTh HEeYIIOPSAAOYEHHBbIH Xapak-
Tep, 4TO 3aTPyAHSET MOLAETUPOBAHHE.

7. Paznen 3.2 umeer HazBanue «lIpuHUMIIHaIbHAS CXeMa CHUCTEMBI yIIpaBlle-
HUsDY, OJIHAKO B HEM IPUBOJUTCS TOJIBKO CTPYKTYPHAs CXeMa U €€ KpaTKoe OIMCcaHue
(puc. 3.3).

8. B rimaBe 4, nocssiieHHoi paspaborke makera [I'P, aBTop dopmynupyeT oc-
HOBHbIE TpeOOBaHMSI K MX TEXHWYECKHM XapaKTEPUCTHKaM. YUYMTHIBAIUCH JIH IPH
aToM TpeboBanus crangapra opranuzauuu [TAO «POCCETH» CTO 34.01-3.2-008-
20177

9.B pasnmene 3.3, MOCBAIIEHHOM HCCIEIOBAHUAM 3(POEKTUBHOCTH CHCTEMEI
ynpasiaeHus J[['P Ha UMUTAIMOHHON MOJENH CETH, IIPUBEACH TOJILKO IIPUMEpP €€ pa-
6otel npu ycrowuusom O33 (puc. 3.16). OTCYTCTBYIOT Kakue-JIn0o MpUMeEpEI, MoJ-
TBepxAamue 3hdeKTHBHOCTh paboThl pa3paboTanHON cucTemsl npu O33 depes
rlepeMesKaroLIyrocs IyTy.

10. K HepmocTaTkam JIHMCCEpTallMK CIEAYyeT OTHECTH HEAOCTAaTOYHO YETKHE BBI-
BOJIBI 110 IJIaBaM, Haiudue opdorpadudeckux U MyHKTYallMOHHBIX OIIMOOK, OTCTYII-
nenus ot TpeboBanuii [OCT k odhopmiieHHIO PUCYHKOB.

9. Ob01ee 3aK/II0YeHHEe 0 COOTBETCTBHH JHCCEPTAIMOHHOH padoThl Tpedo-
BaHHAM, NPeIbsBJIAEMbIM K KAHIHUAATCKHM JHCCEPTAUMAM

HecmoTps Ha nipuBeIeHHBIE BBILIE 3aMeUaHUs NIPEACTaBICHHAd JUCCEPTALIMOHHAs
paboTa B 11e710M 00J1a/1aeT BHYTPEHHUM €UHCTBOM, COIEPKUT HOBbIE HAYYHBIE PE3yIIb-
TaThl, OTJMYAETCS JOCTATOYHO XOPOIIMM HAyYHBIM YPOBHEM, a BBIABUTaeMble 11 IIy0-
JIMYHOM 3aIlIATHI MTOJIOKEHHS IMEIOT BAXKHOE HAYYHOE M IIPAaKTUYECKOE 3HAYECHHE.

Ha ocHOBaHWM BBINIEU3IONKEHHOIO MOXHO 3aKIIOUUTh, YTO JUCCEPTALMOHHAS
pabora Cadonosa JI.I'. «YnpaBneHue koMIleHcale eMKOCTHBIX TOKOB B DJIEKTpHYE-
CKHX CETSIX CpeIHEero Kjacca HanpspKeHUs MPU OJHO(A3HBIX 3aMBIKAHUAX HA 3EMITFO»
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[0 CTeNeHU HAYYHOM HOBHM3HBI, 00BEMY BHIMOJHEHHBIX HCCIIEN0BAHUE U UX MIPaKTH-
YeCKOM LEHHOCTHU SIBIISIETCS 3aKOHYCHHOW Hay4HO-KBaTU(DUKAIMOHHOH paboToH, B
KOTOPO# M3J0KEeHbI HOBBbIC Hay4YHO OOOCHOBaHHBIE TEXHUYECKHE pEIEHHS M pa3pa-
OOTKH, MMEIOIIHE CYIIIECTBEHHOE 3HAUCHUE JUIS TIOBBIMIeHUS 3 (HeKTUBHOCTH (YyHK-
[MUOHUPOBAHUS PACIPENEIUTENBHBIX JIEKTPUUYECKUX CETEH CPEJHEro HaIpsHKEHUs U
HaJIe)KHOCTHU JIEKTPOCHAOKEHHUS ITOTpedUTeeH.

Juccepranust cooTBeTcTBYeT TpeGoBaHusaM I.11. 9-14 «llonoxenus o npucyx-
JIeHUH YYeHBIX CTeIleHei», YTBep)kKIeHHbIM noctaHoBieHueM IIpasurenscTBa Poc-
cuiickoit @eneparuu ot 24.09.2013 Ne 842 (B akTyanbHOH pelakiluH), a €€ aBToOp,
Cacdonor [Amutpuii ['eHHagheBUY, 3aCIy)KMBACT IPHUCYXKICHUS YUYEHOH CTENEHH
KaHIHuIaTa TEXHUYECKUX Hayk 1o crenudanbHocTH 05.14.02 — DiekTpryeckue craH-
IIUHU | 3JIEKTPOIHEPreTHIECKUE CHCTEMBL.

OdunnansHEIH ONITOHEHT,

JIOKTOp TEXHUYECKHUX HayK II0 CIENHaJIbHOCTH

05.14.02 — DnekTpuueCcKHUe CTaHI[MK U 3JIEKTPOIHEp-

reTHYeCKHe CHCTEMBI, mpodeccop, mpodeccop Ka-

dbeapsl aBTOMaTUYECKOTO YIIPaBJIEHHUS JJIEKTPOIHEp-

reTHYeCKMMH CcHUcTeMaMHu  (eJepalbHOro rocynap- W

r 4

CTBEHHOr0 OIO/DKETHOrO0 00pa30BaTebHOIO yupe-

KIIeHHs BhICIIEro obpazoBanus «MBaHOBCKUE rocy- Hlyun

JIApCTBEHHBIH JHEPreTHUeCKUi YHUBEPCHTET MMEHH BraauMup AJleKCaHApOBUY

B.W. Jlenuna» (MI'DY) «Z6» gerof) o 2019T.
v /4

DnekTpoHHas noyra: vshuin@mail.ru
Tenedon: (4932) 269-906
153003, r. UBanoBo, yi1. PabdakoBckas, 34

[Tognuce lllynna B.A. 3aBepsito
Cexpetapp YueHoro cosera UI'DY

[MTupsiea
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