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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EHeproedexTuBHi cucTeMy MIBULIKOTO 3apsly KOMOGIHOBaHUX €MHICHMX HAaKOIUYYyBayiB €Heprii Tumy

CYIIEPKOHAOEHCATOP-AKYMYJIATOPHA 6aTapeﬁ

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Energy efficient fast charging systems for supercapacitor-battery hybrid energy storages

Pedepat yKpaiHCBKOIO:

3a pesysbTaTaMy BUKOHAHHS HAyKOBO-J0CJIiIHOI pOO0TH BLOCKOHAJIEHO TOIOJIOTi0 ri6pUIHOTO €MHICHOTO
HaKOIIMYyBa4a €Heprii BHACIIiOK BUKOPUCTAaHHS [IEPETBOPIOBAYaA IIOCTIMHOTO CTPYMY, PETYJIIOBAJIbHI
XapaKTEPUCTUKU SIKOTO JO3BOJISIIOTh PO3MIMUPUTU (PYHKLIOHAIbHI MOXKJIMBOCTI TAKUX HAaKONIMYYBaviB B CUCTEMAX 3
iMIyJIbCHUM CIIO)KMBAHHSM CTPYMY HaBaHTaXEHHSI. Briepie 3ariporoHOBaHO MaTeMATUYHY MOZEJIb Ti6pUAHOro
€MHICHOI'O HaKOIM4YyBaya eHeprii 3 1epeTBopIoBayeM, sIKUil 3a6e3rnedye po3roiis eHeprii Mixk eMHICHUMU
eJIeMEeHTaMHU, sIKa BpaxOBYye I1apa3nuTHI [IapaMeTpy KOMIIOHEHTIB CXeMU [TepEeTBOPIOBaYa Ta J03BOJIsIE
[IPOaHaJIi3yBaTU CTIMKICTh CUCTEMU B BUBHAYEHOMY Jialla3oHi HOMYyCTUMUX 3HaYE€Hb [IapaMeTpiB Mmopesi. Briepiie
3aIPOINIOHOBAHO CIIPOLIEHY MaTeMATUYHY MOZEJIb TiOPUAHOrO EMHICHOTO HAaKOMMYyBaya, sIKa BHACIiLOK
3MEHIIEeHHS KiJIbKOCTi peaKTUBHUX KOMIIOHEHTIB TOTIOJIOTI] JO3BOJIsIE BHUBUTH MOPSIAOK CUCTEMU MU epeHLiTHNX
PIiBHSIHB i Bi[IOBiIHO CIIPOCTUTU aHaJli3 CUCTEMU. BIIOCKOHa/IEHO METOIUKY CUHTE3Yy PETYJIITOPa, 1Ka 6a3yeThbCs Ha
MeTOJli XapMTOHOBA, 10 BPaXOBY€ PO3KUJ, TapaMETPiB KOMIIOHEHTIB CX€MHU [I€PETBOPIOBaYa Ta JO3BOJISIE
IIPOAHaJIi3yBaTU CTIMKiCTh CUCTEMU Y BUBHAYEHOMY Jialla30Hi NOMyCTUMUX 3Ha4€Hb [TaPaMETPiB MOAEI.
3anpornoHOBaHO CUCTEMY BUPiBHIOBAHHS HAIIPYT'U KOMiPOK CYII€PKOHIEHCATOPHOTO MOYJISl [i6pUAHOTO EMHICHOTO
HAKOIMYyBaya, sIKa 3a JOIIOMOTOI0 IEPETBOPIOBAYa MOCTIHHOTO CTPyMY [03BOJISI€ 3a0€3MeYnTH HEOOXinHI 3HAa4eHHS
TOYHOCTI BUPiBHIOBaHHS HAIIPYT'Y HA KOMipKaxX TaKOT'O MOJYJIS B YMOBaX iMITyJIbCHOTO CIIOKMBAHHS CTPYMY

HaBaHTaKeHHs. TeopeTHUyHi pe3ybTaTy JOBEJEHO 10 PiBHS NPAaKTUYHOIO 3aCTOCYBaHHSI.

Pedepar aHIJ1iHCBKOIO:

According to the results of research work, the topology of a battery supercapacitor energy storage has been
improved using a DC-DC converter, which allows extending the functionality of such energy storage in systems
with pulsed load current consumption. The mathematical model of a battery supercapacitor hybrid energy storage
with a DC-DC converter that considers the component's parasitic parameters and variations of the component
parameters within the tolerance region has been proposed. The simplified mathematical model of the battery
supercapacitor energy storage with DC-DC converter, which due to reducing the number of passive components
of the topology allows reducing differential equation's system order and simplifies the analysis of the system
accordingly. The method of regulator synthesis based on Kharitonov's method, which considered the tolerance
parameters of the components and allows to analyze the of the system's stability in a certain range of allowable
values of the model parameters has been improved. The voltage equalization system of the supercapacitor module
cell of hybrid energy storage, due to utilizing a DC converter allows providing the necessary values of the accuracy
of cells voltages equalization of the module during pulse current consumption has been proposed. The theoretical
results could be practically applicable.
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