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1. Enepropecypco36epiraiouunii eJIeKTpOoIIp1UBOJ, €CKajlaTopa METPOIIOJiTeHy 3 ¢as3i peryisiTopom

2. Energyefficient Electric Drive Of Escalator Metro With Fuzzy Regulators

Pedepar:

1. O6'eKT mOCHi)KEeHHS - CTaTUYHi, JUHAMIUHI Ta €eHEPreTUYHI [IPOLIeCH B €JIeKTPONIPUBO/i ecKasaTopa
MEeTpOIoJIiTeHy. MeTa JocaimpKeHHs -~ po3po0Ka Ta AOCiIPKEeHHS IIPOCTOr0, HaliHOTO,
€Hepropecypcosbepiratouoro ejeKTporpruBoAYy [Jis MaJIOBUTPATHOI MOJIepHi3allii iCHyl0UMX eJIeKTPOIIPUBO/IiB
€CKaJIaTOPiB METPOIIOJIITEHY, CIIPOMOKHOTO aIallITyBaTUCS [0 iCHYIOUMX CUCTEM YIIPABJIiHHA PYXOM, aBTOMaTH3allii,
3aXMCTY Ta OiarHOCTMKU. MeTonu JOCIiIKEeHH Ta arlapaTypa - aHaJji3 i CUHTe3 Teopil peryloBaHHs, METOIU TeOpii
HEUiTKUX MHOXXWH 3 BUKOPUCTaHHSIM aJITOPUTMY MamzaHi, Y4MCesbHi METOIYM PO3B'sI3aHHS CUCTEM
IydepeHLiabHUX PiBHSIHb, METOJIA KOMII'IOTEPHOI0 MOJie/II0BaHHs. TeopeTuyHi i npakTU4Hi pe3ysbTaTy -
PO3p0o6J1eHO eHeproeeKTUBHUIN €JIEKTPOIIPUBOJ, €CKAJIATOPHUX YCTAaHOBOK, SIKUM 3abe3nedye MiHiMizalilo cTpymy
cTaTopa IIPMBOJHOIO IBUTYHA Ta 3MEHILIEHHS BTPAT €JIEKTPOEHEPTii, a TaKOX 30i/blIye TEPMiH pO6OTH 061aJHAHHS

3a paxyHOK YCYHEHHS eJIeKTPUYHUX Ta MEXaHIYHUX yJapiB [1py nycKax, BUpoOJeHi peKoMeHiallii 110 3aMiHi



iCHYI04YMX €JIEKTPOIIPUBO/IB €CKAJIATOPIB 3 PEJIEHO-KOHTAKTOPHOIO CUCTEMOIO KEPYBAHHA Ha €JIEKTPOIIPUBOJAM 3a
CHCTEMOIO "TUPUCTOPHUN PETYJISITOP HAIIPYTU - ACUHXPOHHUI ABUTYH" 3 (a33i perynstopoMm. HoBrsHa - Breplie
3aIIPOITIOHOBAHA TA JOCIIIPKEHA €JIEKTPOMEXaHiYHa CUCTEMA TUIY "TUPUCTOPHUM PEryJISTOP HANPYTH -
ACUHXPOHHMI IBUT'YH 3 €KCTPEMaIbHUM (a33i-perysiTopoM” B YMOBaxX 3MiHHOTO HAaBAaHTAKEHHSI; BUKOHAHO CHHTE3
eKcTpeMasibHoOro ¢a33i-perynaropa, o 3abesnedye MiHimisallilo BTpaT B €J1IeKTPONPUBO/Ii; OOIPYHTOBAHO
BMKOHaHHS ¢as3i peryssropa 3 BoMa BXOJaMU 3a 3MiHOIO HAaIIpyry Ta CTPyMY Ha KOXKHOMY KPOLIi AUCKpeTH3allii
17151 IPaBUJIbHOTO BUOOPY HAIIPSMKY iTepallifiHOro IIPOLECY, @ TAaKOXK JOLIJIBHICTb TPhOX TEPMIB 117151 KOXKHOI 3
BXiZJHUX JIHIBICTUYHUX 3MiHHUX Ta M'SITY [IJI BUXiTHOI; pO3PO6JIEHO 3aKOH PETYJIIOBAHHS 110 3a0e3reyye
MiHiMi3allilo BTpPaT; po3p06IeHO METOIMKY Ta II0OKa3aHO JOLiIbHICTh BUBHAYEHHSI LIMPUHU PallioHAJIbHOTO
Iliana3oHy BUXiTHOI JIIHTBICTUYHOI 3MiHHOI 32 CIIPOLIEHOI0 MAaTEMATUYHOIO MOZEJLIIO, 10 BUKJIIOYa€ HEOOXiHICTh
BpaxyBaHHS iMIIyJIbCHOI'O XapaKTePy Hanpyru Ta ctpyMy. CTyninb ynpoBamkeHHs - KIT XapKiBCbKUII METPOIIOJITEH,
HaBYaJIbHUI Npouec Kadenpy aBTOMAaTU30BAHUX eJleKTpoMexaHiyHux cucrtem HTY "XI1I". Tany3b BUKOPUTCaHHS -

MiCKUH €JIEKTPOTPAHCIOPT.

2. Object of research - static, dynamic and energetic processes in the electric subway escalator. The purpose of
research - Research and development of simple, reliable, low-cost energyefficient electric drive for modernization
of existing electric subway escalators that can adapt to the existing traffic management system, automation,
protection and diagnostics. Research methods and apparatus - analysis and synthesis of control theory, methods
of the theory of fuzzy sets using an algorithm Mamdani, numerical methods for solving systems of differential
equations, computer simulation techniques. Theoretical and practical results - developed energy-efficient electric
escalator installations, which minimizes the stator current of the drive motor and reduce electricity losses, as well
as increases the life mechanical equipment by eliminating the electrical and mechanical shock when starting, the
recommendations to replace the existing electric escalators with ladder contactor control system on the drive on
the system "thyristor voltage regulator - the induction motor" with fuzzy controller. Novelty - first proposed and
studied electromechanical system type "thyristor voltage regulator - induction motor with extreme fuzzy
controller” under variable load; made extreme synthesis fuzzy controller, which minimizes losses in the drive,
justified the use of fuzzy controller with two inputs change voltage and current at each sampling step to select the
correct direction of the iterative process, as well as the appropriateness of three terms for each input linguistic
variable and five for output; designed control law which minimizes the loss, the technique and the expediency of
determining the width of the sound output range of linguistic variable on a simplified mathematical model, which
eliminates the need to consider the nature of the pulsed voltage and current. The degree of implementation - KP
«Kharkiv Metro», the learning process of the department of automated electromechanical systems NTU "KPI".
Branch of service - urban electric.
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