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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA BOCKOHAJIEHHIO CUCTEMU KEPYBAHHSI MEPEXEBUM 0AraTOpiBHEBUM

iHBEPTOPOM HAINpyru nNpu po6OTi 3 COHSTYHUM MOJIYJIEM Ta MEPEKEI0, IO JO3BOJISIE MOKPALIUTH SIKiCTh

eJIeKTpOeHeprii Ta migBuIuT eheKTUBHICTh pOOOTH iHBEpTOPa. 3 1[iel0 METOI B pOOOTI po3pobiieHi MaTeMaTUyYHi

MOJeJli CUCTEMU KEPYBaHHS MEPE>XKEBUM 6araTopiBHEBUM iHBEPTOPOM HaINpyru IpYU poOOTi 3 COHIYHUM MOAYJIEM

Ta PO3pO0JIEH] CTPYKTYPHI CXeMU CUCTEM [ iX peasisallii, 0 NOeIHYIOTh 3a1a4i yTPUMAaHHS PEXXUMY pOOOTH
COHSTYHOTO MOJYJISl B TOYLi BiOOPY MaKCHMaJIbHOI IIOTY>KHOCTI, 1[0 J03BOJISIE 301/IbIIUTY IPOAYKTUBHICTD

COHSTYHOTO MOJYJIsl, IPUBECTH Y BiJl[TOBiAHICTb 6ajlaHC 3reHePOBaHOI COHSIYHUM MOJYJIEM Ta CIIOXKUTOI

€JIEKTPUYHOI OTY>KHOCTI B PE>XKAMI PeajsibHOro yacy. Po3po6iieHi MaTeMaTU4dHi MOZIeJli BPaXOBYIOTbCS TapaMeTpu

COHSIYHOTO MOAYJIS (CTPYM, HaIpyra, TeMIepaTypa), napaMeTpu Mepexi (CTpyM, Harpyra), TeMIeparypa

HaBKOJIMIIHBOTO CEPELIOBUINA, a TAKOX CTPYM HaMmarHiuyBaHHs TpaHcdopmartopa. Ha ocHOBI po3pobiienux



MaTeMaTU4YHUX MOjieJiell MOOYyLoBaHi KOMITIOTEPHI MOJIeIi [71s TepeBipKY aleKBaTHOCTI pOOOTHU PErysiTOpiB
MOB3/J0BXKHbOI Ta MONEPEYHOI CKJIAIOBUX CTPYMY iHBEPTOPA Ta 3IiICHEHO MOJEJIOBAHHS, SIKUM MiATBEPIKEHO
aJleKBaTHICTb PO3POOJIEHUX MAaTEMATUYHUX Mojiesiell. TakoX BUSHAYEHO ONTUMAaJIbHI IapaMeTpu [Jis
HaJIAIITYBAaHHS PEryJISITOPiB CUCTEMU KePyBaHHS 6araTOpiBHEBUM MEPEXXEBMM iHBEPTOPOM HaIpyru. B
IYcepTauiiiHiil po60Ti pO3PO6IEHO CTPYKTYPY MiKPOIIPOIIECOPHOTO IIPHUCTPOI0 CUCTEMU KEPYBAaHHS MEPEXKEBUM
6araTopiBHEBUM iHBEPTOPOM HAIPYyTy COHSYHOTO MOJYJIS, SIKUI JO3BOJISIE YTPUMYBATH PEXXUM POOOTH COHSIYHOTO
MOJYJIsl B 00J1aCTi Bii6Opy MakCMMaJbHOI IIOTYXKHOCTI, 3 BpaXyBaHHSIM TeMII€PaTypy COHSTYHOTO MoAyJst. [Iys
IAHOTO MPUCTPOIO PO3POGIIEHO aITOPUTM HOTO pOOOTH, SIKUH 103BOJISIE peasti3yBaTH Pi3Hi peskumu Horo
dyHKLiOHYBaHHS. 3ifICHEHO OLiHKY TOXMOOK MTOMUJIOK IIEPILIOTO i APYroro poay Mpy BU3HAUYEHHI TeMIlepaTypu
COHSYHOTO MOJYJIS, KA 32 HOMOTpaMaMU Ta 3 BpaxyBaHHSIM BapTOCTI LjiH [JI BiNOBIIHUX IIOMUJIOK JJO3BOJISIE

BM3HAUUTU PO3MIP CEPEIHBOTO PUBUKY.

2. The thesis is devoted to improving the control system grid-tied multilevel voltage inverter while working with
solar module and the grid, which allow improving the quality of electricity and increasing the efficiency of the
inverter. The work presents the existing control systems of grid-tied multilevel voltage inverter. Such systems are
particular analyzed: control systems of multilevel voltage inverter in electric drive, control systems of multilevel
voltage inverter with using of maximum power point tracking algorithm by solar module and control systems of
grid-tied multilevel voltage inverter of photovoltaic module. Their advantages and disadvantages, the necessity of
finding new solutions in this area are shown. Control law for grid-tied multilevel inverter of solar module and
modified structure for his realization is created in the thesis. It allows to hold the solar module operation in terms
of maximum power point tracking, which increases productivity. An improved model of the longitudinal
component of the current controller of the inverter is proposed, which considers current and desired voltage and
voltage of the solar modules to optimize the inverter from both sides of the solar module and from the network by
voltage. A model of the transverse component of the current controller of the inverter is proposed, which allows a
given value of active power and network node set transverse component of the current, which is necessary for the
inverter selection in terms of maximum power, allowing you to optimize work of inverter by frequency. A control
law of grid-tied multilevel voltage inverter is improved, which takes into account the temperature of the solar
module and the environment, and transformers magnetizing current. Based on developed mathematical models,
computer models for testing the adequacy of regulators of longitudinal and transverse inverter components were
built. Optimal parameters for regulators configuration of control system of grid-tied multilevel voltage inverter
were identified. The structure of microprocessor device for control system of grid-tied multilevel voltage inverter
of solar module is developed in the thesis, that allows to hold the solar module operation in the selection of
maximum power, taking into account the temperature of the solar module. An algorithm that allows to realize
different operating modes was developed for this device.
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