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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Komr'torepHe MOI€/II0BaHHS METOiB KEPYBAaHHS HAIiBIIPOBiJHUKOBMMU [1€PETBOPIOBAYAMY Y CKIIA]

iHTeJIeKTyalbHOI €HEPreTUYHOI MEPEXKI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Computer modeling of control methods of semiconductor converters as part of an intelligent energy network

Pedepat yKpaiHCBKOIO:

B iHilliaTHBHIll HAYyKOBO-IOCiIHII pO6OTi OTpUMasa NOJAJIbIINI PO3BUTOK TE€OPis KEPYBaHHS
HalliBIIPOBiIHMKOBYMY II€PETBOPIOBAYaMHU Y CKJIaJli BiIHOBIIIOBAJIbHUX JIKEPEJI €JIEKTPOEHEPrii iHTeNeKTyaNlbHO]
E€HEPreTUYHOI MEPEXKIi I MOKPALIEHH IKOCTi €JIEKTPOEHEPrii B TOUKaX 3arajbHOro MigkaodeHHs. [lokasaHo, mo
KOPEKTHE PO3B’s13aHHSI 33/1a4i BUBHAYEHHSI [IOBHOI MOTYKHOCTI 6araTopa3Hoi CUCTEMHU €JIEKTPOIIOCTauYaHHS
CYITPOBOIPKY€EThCSI 3HAXOAKEHHSM B3a€MOIIOB'SI3aHMX 3HA4E€Hb MiHIMAJIbHO MOXJIMBUX JIiHITHUX BTpPAT Ta
aKTUBHOTO CTpyMy. Po3pobsieHi Ta BepudikoBaHi cTparerii akTuBHOI QinbTpallii B cucTeMi KOOPAMHAT METOAY JBOX
BaTMETPIB, M0 MiHIMi3yIOTb OTYKHICTb BTPAT TpU(a3HOi TPUIIPOBIIHOI JIiHil Nepenadyi 3 pisHUMU 3HAaYEHHIMU {i
OIOPiB. 3alIPONIOHOBAHO METO[], BUBHAYEHHS IBOX CKJIAJJOBUX iHTETpasbHOI MOTY>KHOCTI HEOATIAHCY LIJIIXOM
3[ifICHEHHS B pPeajibHOMY 4aci ajrebpaiyHux ornepalliil Haj KOJIMBHUMH CKJIaJJOBUMU MUTTEBOI IIOTYKHOCTI Ta 00~
KOOpAMHATaMU Hallpyry, CUHXPOHI30BaHUX i3 Tpu¢asHoo mepexero. OGrpyHTOBAHO HOBi (POPMYJIA PO3PAXyHKY
JOTUPbOX CKJIAIOBUX MOTYXKHOCTI HebanaHcy TpUQa3HUX YOTUPUIIPOBIIHNAX CUCTEM €JIEKTPOKUBIJIEHHS HA OCHOBI
BUMIpPIOBaHHS aKTMBHUX Ta PEAKTUBHUX [IOTY>KHOCTEN OKpeMHUX (a3, [0 MOXKYTb OYyTU BUKOPUCTAHI 17151
(opMyBaHHS KOMIIEHCALiTHUX CUTHAJIIB B PO3INOJiJeHill akTUBHIl (QinbTpallii 3 IIeHTpali30BaHUM KePyBaHHSIM.
3anponoHOBaHO HOBY CTPYKTYPHY cxeMy KepyBaHH [TAD 3 po3mupeHuMy QyHKLIOHAJIbBHUMYU MOKJIMBOCTSIMU Ta
MiJBUILIEHOO WBUOKOLi€0. JJOCIIKEHHS IMITyJIbCHUX PETYJISITOPIB MilBUILYBAJIbHO-TIOHMKYBAJILHOT'O TUILY, 10
MIPaLOI0Th Ha aKyMYJISITOP, [T0KA3aJ1o, 10 3a HAsSBHOCTI aKyMyJIsITOpa Ha BUXO[i, iIMITYJIbCHI PEryJIsTOPY HaIlpyTy
[IPaLlOBaTUMYTh Y PEXKUMI PEryyIsiTOpa CTPYMY; XapaKTep PEryJl0BajbHOI XapaKTEPUCTHUKY i [1ialla30H peryyioBaHHs
3aJIEXKUTD Bif TUITy PEryJsITOPA Ta 3HAYEHHS HAlIPYTU HA aKyMyJISITOPi; MaKCAMaJIbHA MOTY>XHICTB Bif, IKepesa
BiOMpaTUMeTbCS 32 IIEBHOTO 3HAaYeHHS KoediljieHTa 3a1I0BHEHHS iMITyJIbCiB KEPYBaHHS CUJIOBUM TPaH3UCTOPOM,

SK€ BU3HAYAETbCS TUIIOM PETYJIATOPA Ta 3HAYEHHSIM HAIIPYTY HA aKyMYJISATOPI.

Pedepar aHIJIiHCBKOIO:

In the initiative research work, the theory of controlling semiconductor converters as part of renewable sources
of electricity of the intelligent energy network for improving the quality of electricity at common connection
points was further developed. It is shown that the correct solution of the problem of determining the full power of
a multiphase power supply system is accompanied by finding the interrelated values ooof the minimum possible
linear losses and active current. Developed and verified active filtering strategies in the coordinate system of the
two wattmeter method that minimize power losses of a three-phase three-wire transmission line with different
values ooof its resistances. A method of determining two components of the integral power of the unbalance by
performing real-time algebraic operations on the oscillating components of the instantaneous power and oo-
coordinates of the voltage synchronized with the three-phase network is proposed. New formulas for calculating
the four power components of the unbalance of three-phase, four-wire power supply systems based on the
measurement of active and reactive powers of individual phases, which can be used to form compensation signals
in distributed active filtering with centralized control, are substantiated. A new structural scheme of PAF control
with extended functionality and increased speed is proposed. A study of step-up and step-down type pulse
regulators operating on a battery showed that with the presence of a battery at the output, pulse voltage
regulators will work in the current regulator mode; the nature of the adjustment characteristic and the adjustment
range depends on the type of regulator and the value of the voltage on the battery; the maximum power from the



source will be selected at a certain value of the duty cycle of the power transistor control pulses, which is
determined by the type of regulator and the value of the battery voltage.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: KoMIT'I0TEPHE MOZIENIOBAHHS METO/LB KEPYBaHHS HAITiBIIPOBiIHIKOBUMI

[IEPETBOPIOBAYaMHU Y CKJIaZli iIHTEJIEKTyaJIbHOI €HEPreTUYHOI MepeXKi

Hazpa HTII auri#icbKor0: Computer modeling of control methods of semiconductor converters as part of

an intelligent energy network

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi pe3yJIbTaTH: Bupobu TexHiuHi, MeToau, Teopii, [IporpamHi npoaykru
l'asy3p 3aCTOCYBaHHS: EnekrpoHika

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: B iniuiatuBHii HayKOBO-IOCiHI pOGOTI OTpHMAaJIa MOAAJbIINI PO3BUTOK TEOPIS KEPYBaHHS
HaIliBIPOBiIHMKOBYMY IIEPETBOPIOBAYaMU Y CKJIaZli BiIHOBIIIOBAJIbHUX JIJKEPEJI €JIEKTPOEHEPTii iHTeIEeKTyaNbHO]
€HEPreTUYHOI MepeXi Mg MOKPalleHH IKOCTI €JIEKTPOEHEPril B TOYKaX 3arajbHOro MigkaooyeHHs. [lokasaHo, mo
KOPEKTHEe pO3B'sI3aHHsI 33/ja4i BUBHAYEHHS IIOBHOI INOTYKHOCT] 6araToasHoi cuCTeMU eJIeKTPOIIOCTaYaHHS
CYIIPOBOMKY€ETbCS 3HAXOPKEHHSIM B3a€MOIIOB SI3aHUX 3HaY€Hb MiHiMaJIbHO MOXJIMBUX JIIHIMHUAX BTPAT Ta
aKTUBHOTO cTpyMy. HaBezieHO Tpu (GOpMyJM BU3HAUEHHS IIOBHOI IIOTYKHOCTI 6araTo¢asHoi cucremu
€JIEKTPOIIOCTaYaHHSI B CKOPOYEHOMY KOOPJMHATHOMY 0a3UCi: SIK cepelHE FeOMEeTPUYHE 3HAYEHHS BTPAT
NIOTYKHOCTi, 3yMOBJIEHMX MEPEXKEBUMU CTPYMaMU Ta HAaIIPyraMu B PEXXMMi KOPOTKOTO 3aMUKaHHS, Ta SIK JJOOYTOK
e(EeKTUBHMUX 3Ha4Y€Hb BEKTOPIB HANIPYTU Ta CTPYMY IJIs1 BUIIQAKIB PiBHUX i pi3HUX OmNOPiB JliHiil. Po3pob6seHi Ta
Bepu(iKOBaHi BipTyaJbHUM €KCIIEPUMEHTOM CTpaTerii akTuBHOI QinbTpalii B cucTeMi KOOpAUHAT METOY ABOX
BaTMETPIB, 110 MiHIMi3yI0Th NOTYKHiCTh BTpaT TpudasHoi TPUIIPOBINHOI JiHii nepenayi 3 pisHUMU 3HaYEHHSIMU {i
OIIOpiB, B TOMY YMCJIi 32 10JATKOBOI BUMOI'U 30€PE’KEHHSI CUMETPUYHOI CUHYCOiHOI POPMU CIIOKMBAHUX CTPYMiB.
3anponoHOBaHO METO, BU3HAYEHHS JBOX CKJIQLOBUX iHTErpasbHOI IIOTY>KHOCTI HebaJIaHCy MIJISIXOM 3[iICHEHHS B
peanbHOMY 4Yaci aire6paiyHuX onepaiil Haf KOJTMBHUMU CKJIaJJOBUMU MUTTEBOI OTYKHOCTI Ta OO0-KOOPJAMHATAMU
HaIpPYyTry, CMHXPOHI30BaHUX i3 TpU(a3HOI0 Mepexker. O6rPyHTOBAHO HOBi (POPMYJIM PO3PAXyHKY YOTUPbOX
CKJIa[IOBUX IIOTY>KHOCTI HEOasaHCy TPU(Pa3HUX YOTUPUIIPOBIHUX CUCTEM €JIEKTPOKMBIIEHHS HA OCHOBI
BUMIpPIOBaHHS aKTMBHUX Ta PEAKTUBHUX [IOTY>KHOCTEN OKpeMHUX (a3, 1[0 MOKYTb OYyTU BUKOPUCTAHI [1JIs1

$hopMyBaHHS KOMITEHCAL[iTHUX CUTHAJIIB B PO3IOiJeHill akTUBHIl QinbTpalii 3 IIeHTpai30BaHUM KepyBaHHSIM.
ConiannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Exonomis enepropecypcis
Bnyins HTII Ha moBKiJLs:
BnposagskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:



HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€KOHOMiYHe OOrpyHTYBaHHS:
IToTeH1iaIbHUH 0OCST IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdpopmamist:
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