O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHH HOMeP: 0416U004859
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 06-12-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JlitrkoBenp Ceprint [leTpoBuy

2. Litkovets Sergii Petrovych

KBasmigikamis:

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

IIIndp HayKoBOi cneniaabHOCTI: 05.09.03

Ha3Ba HayKOBOIi CIIeIiaIbHOCTI: EJeKTPOTEXHIYHI KOMIITIEKCH Ta CUCTEMU

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucrTy: 11-11-2016

CreniaJbHICTh 32 OCBiTOIO: 8.05070103

Micue po6oTH 3400yBaya: HaujoHanbHuil yHIBEPCUTET BOJHOTO OCIOAAPCTBA Ta PUPOJOKOPUCTYBAHHS

Kopg 3a €IPIIOY: 02071116

Micue3Haxoa>keHHs: 33028, m. Piue, Bys1. Co6opHa, 11

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CleNiaai3oBaHOi BY€HOI pagH): K 05.052.05
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJ1. XMeJIbHUIIbKE 1moce, 95, M. BinHuIs, BiHHULbKYIA p-H., BiHHuLbKa 061, 21021,
Ykpaina

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 HaiMEeHYBaHHSI IOPHUIHUYHOI 0COOM: JIylbKuil HALIOHAJILHUIA TEXHIYHMIA YHIBEpCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: Ykpaina, BosmHcbKa 06s1acTb, MicTo JIyiipK, By JIbBiBCbKa, 75, 43018
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.53

Tema gucepranii:
1. OnTumisanist pexxumiB po6OTH CTATUYHMX TUPHUCTOPHUX KOMIIEHCATOPIB 3 IPMMYCOBOIO KOMYTALLi€I0 Ta

no¢da3HUM KepyBaHHSIM PEaKTUBHOIO [IOTYXXHICTIO

2. Optimization of modes of static thyristor compensators with forced commutation and phase-by-phase control
of reactive power

Pedepar:

1. O6'eKTOM HOCHIIHKEHHS € PEXXUMHU POOOTH CTATUYHUX TUPUCTOPHUX KoMItieHcaTopis (CTK) 3 mpumycoBoio
KOMyTallielo Ta NoQa3sHUM KepyBaHHSIM PEaKTHUBHOIO IIOTYKHICTIO. MeTa po6oTu: MifiBUlleHHS ePeKTUBHOCTI
BuKopucTanHs CTK 3 mpuMycOBOIO KOMYTALi€l0 B €JIEKTPMYHUX MEpeXKax LISIXOM OINTUMi3allii pexxuMiB poboTu
KOMIIEHCATOPiB Ta BIOCKOHAJIEHHSI METOIB i 3aC06iB M0(a3HOro KEPYBaHHS PEAKTHUBHOIO MIOTYKHICTIO. MeTonu
IOCJIiIKeHHS: KJIACUYHUI MeTO/, PO3B'si3aHHS IN(PepeHLiiHUX PiBHSIHb, METOJ, [IPUIIaCOBYBaHHS KOOPMHAT,
iHTerpasibHMI (OnIepaTOpHUIl) METO/, METO/ HallMEHIINX KBapaTiB. TeopeTuyHi pe3ysibTaTu: BIeplie
3aIPONIOHOBAHO METOJ, 6araToKoopAauHaTHOro kepyeaHHs CTK 3 mpuMycOBOI0 KOMYTALLi€!0, IO [103BOJISE MIJITXOM
HEe3aJIeKHOTO KepPyBaHHS KOMYTYIOUYMMY TUPUCTOPAMHU BiZIIIOBIAHO 10 LinboBOiI GYHKIi ccTemMu, 32a6e31e9nTH

no¢azHe KepyBaHHS PEAKTUBHOIO IIOTY>KHICTIO 3 OiIbII MIMPOKUM [Iialla30HOM ii perysioBaHHS i BMEHIIUTY BTPaTH



aKTMBHOI IOTYXXHOCTI; po3p06JieH0 HOBi MaTeMatnyHi mogesi CTK 3 mpuMyCcoBoIo KOMyTalli€elo, 110, Ha BiIMiHY Bif
BiZloMUX, 6a3yI0TbCSl HA BUKOPUCTAHHi y3araJbHEeHUX MaTeMAaTUYHUX MOZEJIeN eJIeKTPOMArHiTHUX MTPOLIECIB y
CMJIOBUX KOJIaX KOMIIEHCATOPIB, SIK CUCTEM 3i 3MiHHMMU CTPYKTYPOIO i IapaMeTpaMu, Ta CTBOPIOIOTh [IEPEIYMOBHU
L7151 OITUMi3alii pexXuMiB ix pob60TH; HabyB OJAJIBIIOTO PO3BUTKY MeTOA onTuMizauii mapamerpa CTK 3
IIPUMYCOBOIO KOMYTALLi€l0, 110 TI0JIArae y 36inbieHHi KoedilieHTa BOIbTON0AABAHHS IIi/1 Yac Iii Bif'eMHOI MiBXBUIIi
HaIpPYTU XUBJIEHHS Ta 3yMOBJIIO€E 301/IbLIIE€HHS IBUIKOil KOMIIEHCATOPA i 3MEHIIIEHHS BTPAT aKTUBHOI OTY>KHOCTI;
BIOCKOHAJIEHO METO/I, PETY/IIOBAaHHS PEAKTHMBHOI NIOTYKHOCT] 3MiHOIO IIMPUHY iMITYJIbCY HAIIPYTU KUBJIEHHS y pasi
CUMETPUYHOI Ta HECUMETPUYHOI KOMYTalii TUPUCTOPIB, 10 AO3BOJIIE€ 3MEHIIUTYU BTPATU aKTUBHOI ITOTYKHOCTI IIif,
4yac peryJiloBaHHS peaKTUBHOI MOTY>KHOCTI. [IpakTUYHi pe3ysibTaTy: 3alPOIIOHOBAHO CIIOCIO peryoBaHHs
peakTuBHOI MOTYKHOCTI B CTK 3 IpUMyCOBOIO KOMyTali€l0 32 JOITOMOIOI0 3MiHY MIMPUHU iMITyJIbCY HAIIPYyTU
SKMBJIEHHS], SIKUH 103BOJISIE€ peasli3yBaTh €(PEeKTUBHI TEXHOJIOTi T0(a3HOro KepyBaHHs PEAKTUBHOIO MOTY>KHICTIO;
PO3pOOJIEHO CXEMU PEryJIsATOPiB peakTuBHOI NOTY>KHOCTI 11711 CTK 3 MprMyCOBOI0 KOMYTaLi€lo, SIKi 103BOJISIOTH
3MEHIIMTU BTPATH aKTUBHOI MOTY>KHOCTI, @ TAKOX 30i7IbIIUTH IIBUAKOLiI0 KOMIIEHCYBAJIbHUX YCTAHOBOK;
PO3p0o6JIeHO cxeMHU 11151 T0(a3HOTO KEPYBAHHS PeaKTUBHOIO NOTYXHiCcTIO B CTK 3 IprMyCcOBOIO KOMyTalli€lo, sIKi
D03BOJISIIOTh CUHXPOHI3yBaTH pOOOTY CUCTEM 3 MEPEXKEI0, 3a0€3TeUYNTH MiKpPOIIPOLIECOPHE KEPYBAHHS Y PEAIbHOMY
yaci Ta peasnizyBaTy HEOOXiIHMI aJrOPUTM IIEPEMUKAHHS BCiX €JIeMEHTIB CUCTEMU BifITIOBIIHO 10 3HAY€Hb iX
1inboBUX PyHKLiNA. CTyIiHb BIPOBAKEHHS: Pe3yybTaTh BIPoBaaxeHo B AT "AeponopT lIIuMKeHT", iepeaHo y
BiZJOKpeMJIEHUH Miapo3xin "BosuHCbKi MaricTpasbHi esiektpruyHi mepexxi” 11 "HEK "YKkpeHepro" Ta BpoBazKeHO B
HaBYaJIbHOMY Ipolieci JIyI[pKOro HallioHaJIbHOTO TeXHIYHOro yHiBepcurety. Cdepa (ramysb) 3aCTOCYBaHHSL:

€JIEKTPOEHepreTHKa.

2. The object of the research is modes of static thyristor compensators (STC) with forced commutation and phase-
by-phase control of reactive power. The objective of the research is to increase the efficiency of STC with forced
commutation in electric grids by means of optimization of operation modes of compensators and improvement of
methods and tools of phase-by-phase control of reactive power. Methods of investigation: the classic method of
solving differential equations, a method of adjusting of coordinates, integral (operator) method, the method of the
least squares. The theoretical results: for the first time the method of multicoordinate control of STC with forced
commutation is implemented, which allows to provide phase-by-phase control of reactive power with a wider
range of its adjustment and to reduce active power losses through independent control by switching thyristors
due to a target system function; new mathematical models STC with forced commutation are developed and they,
unlike already known ones, are based on the use of generalized mathematical models of electromagnetic processes
in power circles of compensators as systems with variable structure and parameters; they also create conditions
for optimization modes of their operation; the method of optimization of parameter of STC with forced
commutation was developed; it allows to increase the coefficient of volt adding during the negative half-wave
voltage, to increase of the compensator's response speed and to reduce losses of active power; the method of
control of reactive power by change the width of the pulse of voltage supply in the case of symmetric and
asymmetric switching thyristors is improved, which allows to reduce the active power losses while adjusting the
reactive power. Practical results: the method of adjusting the reactive power at STC with forced commutation by
changing the width of the pulse voltage supply is proposed, which allows to implement efficient technologies of
phase-by-phase control of reactive power; the schemes of reactive power regulators for STC with forced
commutation are developed, which allows to reduce active power losses, and to increase compensator's
installations response speed; schemes for phase-by-phase control of reactive power in STC with forced
commutation are developed, which allows to synchronize operation systems with the grid as well as to provide
microprocessor control in real-time and to implement the necessary algorithm of switching all system elements
according to the values of its objective functions. The degree of implementation - the results are implemented in
JC "Airport Shymkent" and transferred to the separate department of "Volyn Main Electrical Networks" SE "NEC
"Ukrenergo" and are implemented in the educational process in Lutsk National Technical University. Area of

implementation: electrical engineering.
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