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Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHS JOKTOPA TEXHIYHMX HAyK 3a crenianabHicTio 05.09.03
«EJIEKTPOTEXHIYHI KOMIIJIEKCU Ta CUCTEMU» - 3alIOPi3bKUI HAlLliOHAJILHUM YHiBepCUTET, 3anopixks, 2020.
Juceprallis pucBsyeHa BUPIlIEHHIO aKTyabHOI HAYKOBOI [Tpo6JieMy, 110 [0JIsirae y PO3BUTKY TEOPETUYHUX 3acal
CHHTE3Y €JIEKTPOMEXaHIUHUX CUCTEM BiITPOEHEPreTUYHUX YCTAaHOBOK 3 A€POJIMHAMIYHMM MYJIbTUIIIIKYBaHHSIM, SIKi
3a0€31e4yI0Th MAKCMMaJIbHY €(eKTUBHICTb po60TH BEY 3 TO4KM 30py BioOPY NOTYKHOCTI Bifj BITpPOBOr'O IIOTOKY Ta
MigBUILIEHHS IX €KCIIyaTallilHOi HaJliMHOCTI. 3alIPONIOHOBAHA y3arajbHEeHa MaTeMaTUYHa MOZEb
BITPOEJIEKTPOreHepyo4oi cuctemu BEY 3 aepogHaMivHUM MYJIBTUAILIIKYBaHHSIM, SIKa IO3BOJISIE OTPUMYBATU
TEOPETUYHi 3aJIEXKHOCTI, IO ONUCYIOTh BJIACTUBOCTI AaHOi CUCTEMHU, B y3arajabHeHill GopMi 3 METOIO iX
BUKOPUCTAHHS ITPU [TPOEKTYBaHHI JAHUX CUCTeM. 3alIPONIOHOBAHO rpadoaHaliTUYHNN METO]] aHali3y epeKTy

aBTOONTUMI3aLlil, IKUI J03BOJIMB: JaTH TEOPETUYHE [10SICHEHHS [IPUYMH 00 II0SIBU Ta BUSIBUTY YMOBH, 1110



HEeOOXi/IHi 1711 BAHUKHEHHS 1IbOr0 e€(eKTy, HAMITUTH UIJISIXUA HOTro 6isbll e(peKTUBHOIO BUKOPUCTAHHSL.
3anpornoHOBaHoO CIOCiO AeKOMITIO3ULii eJIEKTPOMEeXaHiYHOI CUCTeMU Ta METOJIUKY [100yIOBY CXeM TPaKTiB
IIEPETBOPEHHS €HEPTii B HUX CUCTEMAX, SIKi TO3BOJISIIOTh PO3IJISIIATUA IMPOKU KJIAC €JIEKTPOMEXAHIYHMX CUCTEM
BEY 3 aepoiMHaMiYHUM MYJIbTUIJIIKYBAaHHSM 3 €JUHUX TEOPETUYHUX MO3ULIii1, IPOBOAUTH iX aHa3 Ta
ki1acu@ikalilo 3a CTPYKTYPHUMU O3HaKaMU, BUSIBJISITH Lii O3HAKM 3aBJISIKM HAOYHIN Bisyasisalii. 3alIpOIIOHOBAaHO
CIIOCi6 CHHTe3y Bi3yaslbHO-0JI0YHUX MOJieJieil eJleKTpoMeXxaHiuHux cucteM BEY 3 AJIM, sikuii 3HaUHO CKOpouye
TEepPMiHM [TPOBEIEHHSI JAHOTO CMHTE3y Ta 3HAYHO 3MEHIIy€e IMOBIPHICTb TOMUJIOK IIPY MOJIeJIIoBaHHi. Po3po6sieHo
(opmasnizoBaHuil aJrOPUTM NIEPETBOPEHHS Bi3yalbHO-0JI0YHOI MOJEJli €JIEKTPOTEXHIYHOTO KoMIlIeKCy BEY 3 AIIM,
KUY TO3BOJISIE 3HAYHO CKOPOTUTHU CTBOPEHHSI MAaTEMAaTUYHOIO OIIMCY €JIEKTPOMexaHiuHoi cuctemu BEY 3 AJIM sk
MOMEHTHOTO YIIPaBJIiHHA €JIEKTPOMEXaHIYHOIO cucTeMOIO BEY 3 AJIM, gKui1 103BOJIsI€ BUKOPUCTOBYBATU
aepomMexaHiyHy cucreMy BEY 3 AJIM 3 >KOPCTKOI0 a€pOIMHAMIYHOK KOHCTPYKLi€I0 [IEPBUHHOTO BiTPOKOJIECA, IO
3HA4YHO 3MEHIYye KalliTaJbHi Ta €KCIUTyaTaliiHi BuTpaTu Ha BEY Ta minBuiye ii ekcrisryataniiiHy HaJliiHiCTb.
[II15X0M MaTeMaTUYHOTO MO/IEJIIOBAHHS OTPMMAHO 3aJI€5KHOCTI BEJIMYMHY NepeBULeHHS ITIOTYKHOCTI Iifi yac
IepexifIHOro Nnpouecy, Npy peasisalii aropuTMy MOMEHTHOTO YIIPaBJIiHHS €JIeKTPOMeXaHiuYHOo cucteMolo BEY 3
AIIM, Bif, cepeHbOro 3Ha4eHHs, aMIUITy 11 Ta YaCTOTU KOJIMBAHHS BITPOBOTO IIOTOKY, 110 O3BOJISIE IIPOBOIUTH
PO3paxyHOK BCTAaHOBJIEHOI IIOTY>KHOCTi KOMIIOHEHTIB es1eKTpoobsagHaHHs BEY. B pesyabTaTi MOAEIbHOTO
€KCIIepUMEHTY OTPMMAHO XapaKTEePUCTUKY BILIMBY IIapaMeTPiB CUCTEMU Ha BEJIMYMHY BUXiIHOI MOTYKHOCTI, 1[0
II03BOJIMJIO BUSHAYUTHU ONTUMAJIbHI PEKVMMMU YIIPABIiHHA €JIEKTPOMEXaHIYHOI0 cucTtemolo BEY 3 AIIM. 3a
IIOTIOMOTOI0 eKCIlepruMeHTasbHOI BEY 6ysi0 nigTBepAskeHo npale3faTHiCTh 3allpOIIOHOBAHOTO CIIOCO0Y
MOMEHTHOTO y1pasiiHHs BEY 3 AIIM. Po3po6sieHo cxeMy Ta alrOpUTM (PYHKLIIOHYBAaHHS iMITaTOPy aepOMeEXaHiuHOI
nigcrucremy, SIKUM 103BOJIsIE CTBOPUTU CTEHT, 17151 BUTIPOOYBAHHS e1eKTpoobsaaHanHs BEY 3 AJIM B 1a60paTopHUX
abo 11eXOBHX YMOBaXx SIK Ha CTaflil po3poOKU HOBOTO €JIeKTPOOOIaiHAHHS, TaK i Ipy BUIIPOOYBaHHi
€JIEKTPOOOJIafHAaHHS NIPY cepiiHOMY BUPOOHULITBI IMX CUCTEM. Pe3ysibTaTi poO60TH 6yJI0 BUKOPUCTAHO IIpU
IIPOEKTYBaHHI eslekTpoobsagHanHs BEY 3 AIIM TI'-750 ta TT'-1000 BAT «HJI «ITepeTBopioBayu» (M. 3anopixoks) i Kb
«Konkopg» (M. JHinpo) ta y nepcnektusHil po3po6bui Kb «['ony6enko» BAT «3roga» (M. JHinpo) BEY 3 AZIM TT-
2100 noTyxHicTio 2100 KBT.

2. Dissertation on achieving the scientific degree Doctor of Technical Science by specialty 05.09.03
"Electrotechnical Complexes and Systems" - Zaporizhzhya National University, Zaporizhzhia, 2020. The
development of the synthesis theoretical base of the wind power plants electromechanical systems with
aerodynamic multiplication, provide the maximum efficiency of wind turbines in power take-off from the wind
flow terms and increase their operational reliability, was the dissertation subject. A generalized wind turbine with
aerodynamic multiplication mathematical model was proposed. This model allows one to obtain theoretical
dependencies describing the properties of a given system in a generalized form for the purpose of its use in the
design of these systems. The graph analytical method for analyzing the effect of auto-optimization is proposed in
the thesis. This method allowed us to give a theoretical explanation of the reasons for the appearance of the auto-
optimization effect, discovered the conditions for its occurrence, and outlined the ways for its more efficient use.
The decomposition method of the electromechanical system and the methodology for constructing circuits of
energy conversion paths in these systems are also proposed in the paper. These methods allow us to consider a
wide class of wind turbines with aerodynamic multiplication from a single theoretical point of view analyze and
classify them according to structural features, and identify these features through visualization. A method of
visual-block models synthesis of wind turbines with ADM is proposed. This method significantly shortens synthesis
time and significantly reduces the probability of modeling errors. A formalized algorithm for the transformation of
the visual-block model of the electrotechnical complex of wind turbines with ADM has been developed. An
algorithm for the instantaneous control of a wind turbines electromechanical system with ADM was developed.
The algorithm allows using the wind system with the rigid aerodynamic design of the primary wind wheel, which
significantly reduces the capital and operational costs of the wind turbine and increases its operational reliability.
The excess power amount dependence, during the transition process, when implementing the algorithm for



instant control of the wind turbine electromechanical system with ADM, on the amplitude and frequency of the
wind flow oscillations, which allows you to calculate the installed power in the elements of electrical equipment,
are got as the result by mathematical modeling. As the result of the model experiment, the influence of the system
parameters characteristics on the output power was obtained, which made it possible to determine the optimal
control modes for the electromechanical system of wind turbines with ADM. With the help of an experimental
wind turbine, the efficiency of the proposed method of instantaneous control of wind turbine with ADM was
confirmed. The scheme and algorithm of functioning of the simulator of the aeromechanical subsystem are
developed. This allows creating a stand for electrical equipment testing of wind turbines with ADM in laboratory or
workshop conditions both at the development stage of new electrical equipment and during testing of electrical
equipment during the batch production of these systems. The results of the work were used in the design of wind
turbine electrical equipment with ADM TG-750, TG-1000 of OJSC "Preobrazovatel" Research Institute
(Zaporizhzhya) and Concord CB (Dnipro) and in the prospective development of Golubenko CB of OJSC "Zgoda"
(Dnipro) Wind turbine with ADM TG-2100 capacity of 2100 kW.
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