O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0412U005027
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 21-06-2012

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CnobonguukoB IBaH BosogumupoBuy

2. Slobodchikov Ivan

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HayKoBOi cneniaabHOCTI: 05.22.09

Ha3zBa HayKoBOIi CIeniaIbHOCTI: EjiekrpoTpaHciopT

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcCTy: 23-05-2012

CreniaJbHICTh 32 OCBIiTOIO: 8.092201

Micue po60oTH 34,00yBaya: CioB'sHCbKA QUCTaHLis €JIEKTPorocTadanHs JlepxkasHoro Ilignpuemcrsa

"JloHelbKa 3aJi3HULIA"

Kopg 3a €IPIIOY: 01075039

Micuesﬂaxo,lI)KeHHﬂ: Ykpaina, JloHenpka obsacts, 84109, m. CioB'IHCEK, Bys1. CBepaJioBa, 64

dopma ByracHOCTI:
Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Creniaai30BaHOI BYEHOI pagu). [l 64.050.15

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupnnuosa, 2, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61002, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKa IepkaBHa aKa[eMis 3ali3HUYHOTO TPAHCIIOPTY
Koz 3a €IPIIOY: 01116472

Micue3HaxoaKeHHs: 61050, Xapkis, i1.Petiepbaxa, 7

dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO TpaHCIIOPTY YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 45.37.31

Tema gucepranii:

1. ITigBuIeHHS IKOCTi €JIEKTPUYHOI €HEPTii TAr0BOi MiACTaHILii NOCTIHHOTO CTPYMy METOJaMU aKTUBHOI (inbTpanii

2. Improving of power quality of DC traction substation by active filter methods

Pedepar:

1. O6'eKT BOCIIIKEHHS: €JIeKTPOMAarHiTHi IIpoljecy B BUIIPSIMHI YCTaHOBLI TSITOBO] MiICTaHIii IOCTIIHOTO CTPyMY.
[IpenMeT JocCiiKeHHs: BOKaHAJIbHA 3aMKHEHA CTPYKTYpa aBTOMAaTUYHOIO PETYJIIOBAHHS BUNIPSIMIIEHOI HAlIPyTH
TSTOBOI MiJICTaHLii TOCTIMHOTO CTPyMy. MeTonu LOCIiIKEHHS: KJIACUYHA TEOPis €JIEKTPUYHUX JIAHLIIOTIB, METOIU
rapMOHIYHOI'O aHaJi3y, MaTeMaTUYHUI anapaT Z-IepeTBOpPeHb, Teopisl y3araabHeHUxX (PYHKLINA, METO], CUTHAIbHUX
rpadis, imiTauiliHe MogetoBaHHs. HoBU3HA: Blieplle BUKOHAHO PO3PaxyHKU €KBiBaJIEHTHOI 3aBa’kaloyoi HaIlpyry Ha
BUXO/Ii TATOBO] MifCTaHIii, SIKi BU3HAYal0Th €(EeKTUBHICTb pOOOTU MTACUBHUX QiNbTPIiB; po3pobiieHa ABOKaHAIbHA
3aMKHEHA CHCTeMa aBTOMAaTUYHOI'O PEryJI0BaHHS Ha 6a3i OCHigOBHOTO [TOENHAHHS iOJHOTO i THPUCTOPHOTO
BUIIPSIMJISIYIB Ta aKTUBHOTO (PisIbTPa, 110 37iMCHIOE NI0/1aBJI€HHS TAPMOHIK i peryytoBaHHs BUXiHOI HAIIpYTry TSArOBOI
nifcTaHLii; po3pobisieHa JYHaMivYHaA MOJEJb BUIIPSIMHOI YCTAaHOBKY 3 BOJIbTONOAATHUM TUPUCTOPHUM
[IepPETBOPIOBAYEM, 5IKa O3BOJISIE IPEICTABUTU TaKy CUCTEMY B SIKOCTi aMIIiTyIHOIMIIyJIbCHOTO MOZYJISITOPa Ta

crioctepiraty ii po60Ty B 3aMKHEHI CTPYKTYypi; OTPUMaHi aHaJliTU4YHi BUpa3H, sIKi [OB'A3YIOTh 1apaMeTpu



IIBOKaHaJIbHOI 3aMKHEHOI CUCTeMY aBTOMAaTUYHOTO PETyJIIOBaHHS 3 €(PEKTOM I10JJaBJIE€HHS HU3bKOYACTOTHUX
rapMOHiK; OTpUMAaJ NMOAABIINM PO3BUTOK MOJIOXKEHHS TeOPii akTUBHUX (PibTPiB, sAKi BiIPi3HAIOTHCS HASIBHICTIO
aJanTHBHOIO 3BOPOTHOIO 3B's13KY 32 KOHTYPHUM Koe(illieHTOM IiICUJIEHHS, 1110 POOUTH iX iHBapiaHTHMMU 10
PEXMMIB POOOTHU XUBUJIbHOI MEPEXKI 1 TIFOBOrO HaBaHTaXEHHS. [IpakTHYHe 3HaYEHHS OLEP>KaHUX PE3yJIbTaTIB [JIs1
€JIEKTPOTPAHCIIOPTY I0JISATA€ Y TOMY, 110 PO3POGIIEHO i HAYKOBO OOI'PYHTOBAHO ABOKAHAJIbHY 3aMKHEHY CUCTEMY
aBTOMATUYHOTO PETYJIIOBAHHS [1J18 ITiIBUIIEHHS IKOCTI €JIEKTPUYHOI €Heprii Ha BUXOIi TArOBOi MifCTaHLii
IIOCTIMIHOTO CTpyMy. Pe3ysbTaty auceprauiiiHoi po60TH pEKOMEHYIOThCS [J1s1 IPaKTUYHOIO BUKOPUCTAHHS [1pU
MOJepHi3alii Ta po3po06Li HOBUX BUIIPSIMIISIYIB Ta (iIbTPYIOUOro 00JIalHAHHS TATOBUX MigcTaHLii. [IpakTnyna
LiHHICTb NMigTBEpIPKeHa aKTaMu IIPO BIIPOBAI>KEHHSI pe3yJIbTaTiB AUCcepTaliiiHoi po60Ty B YIIpaBIliHHI
esiekTpudikaliii Ta eHepronocrayaHHs Ykp3anisuuyi (M. Kuis), JIT HAI "XEM3" (M. XapkiB), C/10B'SHCBbKil AUCTaHI
enekrporniocradanHs JIT "lonenpka 3anizHuis” (M. CJI0B'SIHCBK), Ta Y HaBYaJIbLHOMY ITpoLeci Kadeapu CUCTEM
€JIEKTPUYHO] TSArM YKPaiHChKOI Jep>kaBHOI akazieMil 3a/1i3HIYHOro TpaHCnopTy. Po3po6yieHo GiznyHUI MaKeT
KOMOIHOBaHOT'O aKTUBHOrO QiyIbTpa [1apaseslbHOro TUILY, SIKUM BUKOPUCTaHO y HaBYaJIbHOMY IIpolieci Ha kadenapi
CHCTEM €JIEKTPUYHOI TSIrM YKPaiHCBKOI lepKaBHOI akaieMil 3a/1i3HUYHOTrO TPaHCIOPTY. Po3pobsieHo yHiBEpCaIbHy
KOMIT'IOTEpHY Iporpamy B cepenosuii Microsoft Visual Studio Express 2010, sika 103BoJilE pO3paxOByBaTU
€KBiBaJIEHTY 3aBakalouy HAIIPYyTy Ha BUXOJi TATOBUX MificTaHLil NOoCTiiiHOrO cTpyMy. Cdepa BUKOPHUCTAHHS:

€JIEKTPOTPaHCIIOPT.

2. Object of study: the electromagnetic processes in the installation of the rectifier DC substation. Subject of study:
two-channel closed structure of automatic control of the rectified voltage of DC substation. Methods: classical
theory of electrical circuits, the methods of harmonic analysis, mathematical formalism of Z-transforms, the
theory of generalized functions, the method of signal graphs, simulation. The novelty: of the first time calculated
the equivalent interfering output voltage substation, which determine the effectiveness of passive filters; designed
two-channel closed system of automatic control based on the series connection of diode and thyristor rectifiers
and active filters, carrying out the suppression of harmonics and regulate the output voltage substation; developed
a dynamic model of the rectifier unit with booster thyristor converter, which allows to provide such a system as a
pulse-amplitude modulator and watch her work in a closed structure; the analytical expressions relating the
parameters of a closed two-channel automatic control system with the effect of suppressing low-frequency
harmonics are obtained; are further developed the theory of active filters, which are distinguished by the presence
of adaptive feedback gain contour, which makes them invariant to the modes of supply and the traction load. The
practical significance of the results obtained for the electric is that developed and scientifically validated two-
channel closed automatic control system to improve the quality of electric power at the output of the DC traction
substation. The result of the thesis is recommended for practical use in the upgrading and development of new
rectifier and filter equipment of traction substations. The practical value of confirmed acts to implement the
results of the thesis in the Department of Electrification and Power of Ukrazaliznitsya (Kiev), Inc. SRI "KHEMZ"
(Kharkiv), Slov'yanskiy distantsiya electricity Enterprise "Donetsk Railway" (Slavyansk), and in the learning process
at the department of electric traction systems of the Ukrainian State Academy of Railway Transport. Developed a
physical model of a hybrid parallel active filter, which is used in the learning process at the department of electric
traction systems of the Ukrainian State Academy of Railway Transport. Developed a universal computer program in
an environment Microsoft Visual Studio Express 2010, which allows calculating the equivalent interfering voltage
of output voltage of the DC traction substations. Application: electric transport.
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