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I11. BizomMocTi mIpo aucepraiiiro

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleNiagi30BaHOi BY€HOI pagu): 1 26.187.002
IToBHe HaﬁMCHyBaHHH Iopn,qnqﬂoi ocoou: [HCTUTYT enekTpoaguHaMiku HanioHanbHOI akagemii Hayk
YKpainu

Kopg 3a €IPIIOY: 05417236

Micue3Haxoa KeHHS: np. [lepemorn, 6y, 56, m. Kuis, 03680, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHe HaﬁMCHyBaHHH Iopn,zmqﬂoi ocoou: [HCTUTYT enekTpoasuHaMiku HanioHanbpHOI akagemii Hayk
YKpainu

Kopg 3a €IPIIOY: 05417236

Micue3Haxoa KeHHS: np. [lepemory, 6y, 56, m. Kuis, 03680, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Kozu TeMaTHYHHUX PYyOPHK: 44.29.39, 44.01.81, 44.01.85

Tema gucepranii:
1. ,HI/IHaMi‘{He KE€pyBaHHA IIPUBOJJAMHN aBTOMATHU30BAHOT'O KpaHa—MaHiHy'JIHTOpa.

2. Dynamics control of electrical drives for the bridge crane with manipulator.

Pedepar:

1. . O6’eKT moCiAKeHHSs: eJIeKTPOMAarHiTHi IpoLecy B CUCTEMAax YaCTOTHO-PEryIbOBaHOIO eJIEKTPOIIpuBoay. MeTa
pOOOTH MifBUIIEHHS IBUIKOLI] i TOYHOCTI IO3UL[iOHYBaHHS €JIeKTPOIIPUBOiB KpaHy-MaHinyJsiTopa npu
BiZj[TpalllOBaHHi TEXHOJIOTTYHOTO IIPOLECY Y CKJIAli YCTAHOBKY [e3aKTUBALlil pallioaKTUBHUX METAJIIB IIJIIXOM
CHUHTE3Y CUCTEM aBTOMATUYHOTO KEPYBAHHS 3 ypaXyBaHHIM AMHAMIYHOI 3MiHU XapaKT€PUCTUK HaBaHTAKEHHS
€JIEKTPOIIPUBO/IiB KpaHy. MeTony NOCiIPKEHHSI METOIY TEOPil €JIEKTPUYHUX KiJl i €IeKTPOMAarHiTHUX MOJIiB;
METOM KJIACUYHOI Ta CY4aCHOI TEOPii aBTOMAaTUYHOTO KEPYBAHHS, B TOMY YMCJIi METOIY MTOJIIHOMIaJIbHOTO CUHTE3Y

CUCTEM 3 PETYJIATOPAMU Ta CHOCTepiI‘a‘{aMI/I CTaHYy INOBHOT'O ITOPAAKY; MATEMATUYIHE MO EJIIOBAHHS B Cepe,uOBI/IIHi



MATLAB Ta #toro gogartkiB Simulink Ta SimMechanics. TeopeTuyHi Ta IpaKTUYHi pe3yJIbTaTH i HOBU3HA: BIEpPIIE
PO3p0o6JIeHO BipTyanbHy MOJEeJIb eJIeKTPOMEeXaHiYHOI TPUBOAHOI CHUCTEMU KpaHa-MaHINyJssATopa [py IepeMilneHHi
BaHTaXYy LJISIXOM peasisallii B MOZEJIi 3aJ1€5KHOCTI MOMEHTY HaBaHTaKEHHS, BEJIMYMHA IKOT'0 3MiHIOETHCS B IIPOLIEC]
nepemilleHHs, o Jae 3MOTy BpaxyBaTU JUHAMIYHY 3MiHy HAaBaHTaKE€HHSI; BIOCKOHAJIEHO METOJ, KEPYBaHHS
KPaHOM-MaHINyJIaTOpOM JJ1 ONITMMAaJIbHOTO 3a MIBUAKOLIEI0 TaCiHHA KOJIMBAHb BAHTAXY IIPU [IEPEMIIILEHHI KPaHY,
3 ypaxyBaHHSAM 3MiHM JOBXVHM KaHATA, SIKMH NOJISITAa€ Y CUHTE3i CUCTEMU MOJAJIBHOTO KEPYBAHHS 3i 3BOPOTHUM
3B'I3KOM 32 BEKTOPOM CTaHy i criocTepirauem craHny JlloeHbeprepa TpeTbOro NOpPsIKY, SIKUH BiJHOBJIIOE KyT
BiIXWJIEHHS BAaHTaXYy Bill BEPTHKaJIi Ta OrO KYTOBY LIBUAKICTh; PO3POOJIEHO HOBY MaTEMATUYHY MOJEJIb
€JIEKTPOMEXaHIYHOI YaCTUHU CUCTEMHU €JIEKTPOIIPUBOY BaHTAXKOMIANOMHOIO MIPUCTPOIO KpaHa-MaHiNyssTopa
YCTaHOBKHU J1€3aKTUBallil paJliocaKTUBHUX METAJIB, B Kill BpDaXOBaHO 3MiHy MOMEHTY CTaTU4YHOI'O HABAaHTAKEHH,
3YMOBJIEHY [i€10 BUIITOBXYBAJIbHOI CHJIM IIPYU 3aHYPEHHI BAHTAXXy y TEXHOJIOTIYHY BaHHY OOMEXEHOTO 06‘eMy 3
PigvHOIO, Ta 3MIHY MOMEHTY iHEPLil IPUBOY MiCJIs JOCATHEHHS BaHTAKEM JIHA BAHHU; BLOCKOHAJIIEHO METO],
KEPYBaHHS 32 I10JIOKEHHSIM €JIEKTPOIIPUBOLOM BaHTAKOIMIANOMHOIO IPUCTPOIO KPaHa-MaHiNyJssaTopa, IKUi
MifgBUILye MWBUAKOMIIO i TOUHICTD MO3ULIOHYBaHHS BAHTAXKy KPaHa Ta I0JISATa€ Y CUHTE3i CUCTEMU ITO3ULIIMHOTO
KEPYBaHHS 3 IPUCTPOEM 3aBIAHHS YCTaJIEHOTO 3HaUE€HHS KyTOBOTO IOJIOKE€HHS, IPONOPLiTHO-IHTErpaIbHUM
PETYJIITOPOM WIBUIKOCTI Ta JIiHIMHUM MPONOPLIMHUM PETYSATOPOM NOJOKEHHS. [IpeameT i cTyminb
BIIPOBA/P)KEHHSI: OCHOBHI I10JIO>KEHHSI AUCepTaLiliHOi poboTH (MOJ€eJli MeXaHiYHOi CUCTeMU KpaHa-MaHIiNyssTopa,
aJITOPUTMHU aBTOMATUYHOTO KePyBaHHS €JIEKTPOIIpUBOAamMu KpaHa) 6ysu Bukopucradi HTO «TEMC» npu
CTBOPEHHI CUCTEMU TO3ULIMHOIO KEPYBaHHSA €JIEKTPOIIPMBOJAMU MOCTOBOIO KpaHa-MaHIIyJIsATOPa Y CKIIazi
YCTAaHOBKMU JI€3aKTUBallii pafioakTuBHUX MeTasiB Ha [II1 «HanioHasbHa aTOMHa €HeproreHepyoda KOMIIaHis
«Eneproarom» BIT «PiBHEHCbKa aTOMHA €JIeKTPOCTaHIis1». EQEeKTUBHICTh BIIPOBa/IsKeHHS: MiIBUILIEHHS
IIPOIyKTUBHOCTI 06J1aiHaHHS, 30i/IbIIEeHHS IKOCTi KEPYBaHHSI, 3MEHIIEeHHS a6COIIOTHUX Ta BiTHOCHUX IIOKA3HUKIB
CIIOXXMBaHHS eJyiekTpoeHeprii. Cdpepa BUKOPUCTAaHHS: CHCTeMa ITO3ULIITHOTr0 KepyBaHHS €J1eKTPOIIpUBOJaAMU

MOCTOBOTO KpaHa-MaHiNyu4aTopa y CKIaJi yCTAaHOBKU [1€3aKTUBALlii PaJiOaKTUBHMX METAJIIB.

2. The object of research is electromagnetic processes in frequency controlled electric drive. The dissertation
purpose is increasing speed and accuracy of electric drives positioning for the crane manipulator at working in
technological process as a part of installation of radioactive metals decontamination by synthesis of automatic
control systems taking into account dynamic change of load characteristics applied to drive. The Methods of
research are theory of electric circuits and electromagnetic fields; methods of classical and modern theory of
automatic control, including methods of polynomial synthesis of systems with regulators and of the complete
order state observers; mathematical modeling in MATLAB and its applications Simulink and SimMechanics.
Theoretical and practical results and innovation for the first time a virtual model of the electromechanical drive
system was developed. In which movement of cargo by crane-manipulator realized in model of dependence of load
moment which size changes in the course of movement. That allows to consider dynamic change of loading;
improved the method of optimal speed control damping of cargo oscillations when crane is moving, taking into
account the change of rope length, which consists in the synthesis of modal control system with feedback on the
state vector and third-order Luenberger state observer from the vertical and its angular velocity; a new
mathematical model of electromechanical system electric lifting crane-manipulator install decontamination of
radioactive metal, which takes into account the change static moment load caused by the action of strength when
immersed in technology cargo bath limited volume of fluid, and change the moment of inertia of the drive after the
load reaches the bottom of the bath; improved method of position control by electric drive of the hoisting device
for the crane-manipulator, which increases the speed and accuracy of positioning of the crane load and consists in
synthesis of position control system with the device of setting the angular value, proportional-integral speed
regulator and linear proportional position regulator. The subject and the degree of implementation: the results of
research performed in the dissertation (models of the mechanical system of the crane-manipulator, algorithms of
automatic control of electric crane drives) were used by NTF TEMS LLC for creation positional control system of
electric drives for the bridge crane-manipulator. This crane used by energy company "Energoatom" SE "Rivne
Nuclear Power Plant", which is confirmed by the relevant act. The implemented system has proven itself in use.



The effectiveness of the implementation: increase of productivity of the equipment, increase of quality of
management, decrease in absolute and relative indicators of consumption of the electric power. The sphere of
usage: system of position control of electric drives of the bridge crane-manipulator as a part of installation of

decontamination of radioactive metals.
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