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Pedepar:

1. O6'eKT moCHimpKEeHHs - TiIpOAMHAMIYHI IIPOLIECH Y HACOCHOMY KOMILIeKCi. [IpegmeT mociiKeHHs -
PeryabOBaHUI €JIeKTPOIPUBO]L 3allipHO-PETryJI0BaJIbHOI TPYOOIIPOBiNHOI apMaTypyu y HACOCHOMY KOMILJIEKCI.
MeTo10 po60TH € 3HMKEHHS aBapiHOCTi pOOOTH HACOCHOTO KOMILIEKCY HIJIIXOM PO3POOKU CUCTEMU KEPYBaHHS
IAHAMIYHMMU HaBaHTQKEHHSMU B TipocucTeMi Ha 6a3i 4aCTOTHO-PETryJIbOBAaHOTO €JIEKTPOIIPUBOA
TPYOOIIPOBiAHOI apMaTypH i3 3acobaMy pe3epBHOTO €JIeKTPOKUBIIeHHS. TeopeTuyHi pe3yibTaTy: yrepuie 1jis
HAaCOCHUX KOMILJIEKCIB 3a[IPOIIOHOBAHO i TEOPETUYHO OOI'PYHTOBAHO 3aKOH KEPYBaHHS €JIeKTPOIIPUBOIOM
TPYOOIIPOBiAHOI apMaTypu Ha 6a3i aCMHXPOHHOTO JIBUT'YHA 3 KOPOTKO3aMKHEHUM POTOPOM, SIKAM YPaxOBye

HeJIiHINHY 3aJ1eXHiCTh KoedillieHTa riipaBiaiYHOro Ornopy 3aCyBKH BiJ] BiTHOCHOTO CTYII€HSI BiIKDUTTS HA BCbOMY



€JIEKTPOIIPHBOJia TPYOONIPOBIIHOI apMaTypH IIJISIXOM YCTAHOBJIEHHS 3BOPOTHUX 3B'3KiB 32 TUCKOM, BUTPATOIO B
rizpomMepexi, IIoJIOXKEHHSIM 3aCYBKY, a TAKOK PE3E€PBHOI0 KUBJIEHHS eJIEKTPOIIPMBOZA Bif, 6e3nepe6iitHoro
Ipkepesia abo akTUBHOTO racUTEJIsl eHeprii riAponoToKy, 110, Ha BiMiHY Bif] iCHYIOUUX, 103BOJIS€ BUKIIOUNUTHU
HEJIONTyCTUME MiJBULIEHHS TUCKY B TPYOOIIPOBO/i Ta €()EKTUBHO BUKOPHUCTOBYBATH €HEPTil0 3BOPOTHOI Teuii
PioyHY; yriepie CUHTE30BaHO ONTUMAJIbHUI 3aKOH K€PYBaHHS YaCTOTHO-PETYJIbOBAHNM €JIEKTPOIIPUBOIOM
3aCyBKY, SIKUI 3abe3nedyye MiHiMabHi JUHAMIYHI HaBaHTaKe€HHsI B MipaBiiyHill Mepesxki Ta MAaKCUMaIbHO MOXJIUBY
IIBAJIKOJil0 3aKPMBAHHS 3aCyBKU B aBapiliHUX peXXMMax IIpU paliTOBOMY BiIK/IIOUEHH] €JIeKTPOIOCTaYaHHsI.
[IpakTryHi pe3yabTaTH: pO3pOO6JIEHO MAaTEMAaTUYHY MOJIEb HACOCHOTO KOMIIJIEKCY IJ151 PO3PaxyHKiB TUHAMIYHMX
HaBaHTaKeHb Y TPyOOIIPOBIHIN Mepexi B aBapiliHUX i eKCITyaTaliiHuX peXumMax po60oTy IIpu BUOOPI
BiITIOBiJHOTO 3aKOHY K€PyBaHHS YaCTOTHO-PETYJIbOBAaHUM €JIEKTPOIIPHMBOIOM 3aCYBKU; PO3PO6JIEHO CTPYKTYPY Ta
aJNITOPUTMHU (PYHKLIOHYBAaHHS 3aMKHEHOI €JIEKTPOMEXaHIYHOI CUCTEMU 3HIDKEHHS IMHAMIYHYUX HABAaHTAKEHD Y
HaCOCHOMY KOMILJIEKC] i3 3acob6aMy pe3epBHOTO €JIeKTPOKUBIIEHHS, SKi JO3BOJIMIIN MiHiMi3yBaTH MiBUILIEHHS
HaIlopy B riIPOCUCTEMI NTPpY KEPYBAHHI €JIEKTPOIIPUBOOM 3aCYBKHY, a TAKOXKX 3HU3WUTH aBapPiMHICTB i IOJOBXUTH
CTPOK CJIy>KOM TEXHOJIOTIYHOro 06J1afHaHHS B aBapiliHUX i eKCIUlyaTaliliHuX pe>xkumax Horo poboTH; yIOCKOHAJIEHO
METOAMKY PO3PaxyHKy i BUOOPY €1IeKTPOMEXaHiYHOTO 06J1aJHaHHS 3aCyBKU: [IEPEaBabHOTO YMCa PEAYKTOpa Ta
ACMHXPOHHOTO JIBUTYHA BiTIOBiIHOI TOTYKHOCTI, & TAKOK BU3HAYEHO TEXHIYHI TOKa3HUKY JKepesa
6e3mnepebiliHOro XXKuBJIEHHs (Yac 6e3nepepBHOi poOOTH i BUXiHY IIOTY>KHICTh); pO3p00JI€HO TEXHIUHE pillleHHS,
IIporpamHe 3a6€e3Me4eHHs i METOJUKY PO3PaxyHKy OIITUMAJIbHOTO 3aKOHY KEPYBAaHHS YaCTOTHO-PEryJIbOBaHUM
€JIEKTPOIIPMBOOM 3aCyBKH, SIKUH 3a6e3Ievyye MiHiMaIbHO MOXJINBI JUHAMIYHI HAaBaHTaKE€HHS B M paBiIiuHii

MepeXXi Ta 4yac KepyBaHHSI 3aCyBKOIO [IPH PalITOBOMY BiIK/IIOUEHH] €JIeKTPOIIOCTaYaHHSI HACOCHOTO KOMILJIEKCY.

2. Object of research - hydrodynamic processes in a pump complex. Subject of research - the adjustable electric
drive of the locking regulating pipeline fittings in a pump complex. The purpose of work is decrease in accident
rate of work of a pump complex by development of the system of management of dynamic loadings in a hydraulic
system on the basis of the variable-frequency electric drive of pipeline fittings with means of reserve power
supply. Theoretical results: for the first time is offered and theoretically reasonable for pump complexes the law of
control of the electric drive of pipeline fittings on the basis of the asynchronous motor with a short-circuited rotor
which considers nonlinear dependence of coefficient of hydraulic resistance of a valve on relative extent of
opening on all interval of her movement; have gained further development the principles of creation of systems of
the variable-frequency electric drive of pipeline fittings by installation of feedback on pressure, flow in a hydraulic
network, position of the valve, and also reserve power supply of the electric drive from an uninterrupted source or
an active quencher of energy of a hydrostream that, unlike existing, allows to exclude inadmissible increase of
pressure in the pipeline and to effectively use energy of a contraflow of liquid; for the first time synthesized is the
optimum law of control of the variable-frequency electric drive of valve which provides the minimum dynamic
loadings in a hydraulic network and the greatest possible speed of closing of valve in emergency operation at
sudden shutdown of power supply. Practical results: the mathematical model of a pump complex is developed for
calculations of dynamic loadings in a pipeline network in emergency and operational operating modes at the
choice of the relevant law of control of the variable-frequency electric drive of valve; the structure and algorithms
of functioning of the closed electromechanical system for reducing the dynamic loads in a pump complex with
means of reserve power supply which have allowed to minimize increase of a pressure in a hydraulic system at
control of the valve electric drive, and also to reduce accident rate and to prolong service life of processing
equipment in the emergency and operational operation of his work is developed; the calculation procedure and
the choice of the electromechanical equipment of valve is improved: transfer number of a reducer and the
asynchronous motor of the corresponding power, and also technical indicators of the uninterruptible power
supply unit (time of continuous work and output power) are defined; the technical solution, the software and
method of calculation of the optimum law of control of the variable-frequency electric drive of valve which
provides minimum possible dynamic loadings in a hydraulic network and time of management of valve at sudden
shutdown of power supply of a pump complex is developed.
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