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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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1. Mogeti i 3aco61 [iarHOCTYBaHHSI €HEPreTUYHOTO i TEXHIYHOTO CTaHy CUHXPOHHOTO €JIEKTPONPUBOY HACOCHUX

YCTaHOBOK

2. Models and diagnostic tools of energy and technical condition of synchronous electric drive of pumping units.

Pedepar:

1. Inceprauist NpUCBsY€HA NiIBULIEHHIO SIKOCTi (YHKLiOHYBaHHSI CHHXPOHHOTIO €JIEKTPOIPUBOLY HACOCHUX
ycranoBok (CEIT HY). PimeHHs ki IPONOHYIOTHCS B pOOOTI MOJIAraloTh y KOHTPOJIIOBAHHI B peasibHOMYy 4aci HY, Ta
00CJIyrOByBaHHi 32 PaKTUYHUM CTAHOM YCTAaHOBKH IIifi 4ac eKkcIiryararii. JliarHOCTyBaHHS NTOENHYE METOIU
aHaJli3yBaHHS MUTTEBUX 3Ha4eHb CTPyMiB i Hanipyr CEII, TemrniepaTypy HaBKOJIO YCTaHOBKH 1 O3BOJISIE BU3HAYaATH
€HEPreTUYHUM i TEXHIYHUI CTaH €JIEKTPOTEXHIYHOI yCTaHOBKU Ta MPOTHO3YBaTH ii 3a/uIIKoBUl pecypc. CTBOpeHi
IIporpamMHo-anaparHi 3acobu apiarnocryBaHHs CEIT HY - Mmonesni, METOIMKY, aITOPUTMHU, IIPOTPAaMU Ta CXEMHO-
TEXHIYH] pillleHHs BPaXOBYIOTh [il0 €KCIUIyaTalilHUX BIUJIMBIB - SIKiCTb HAIIPYTU KUABJIEHHS, PEKAM HaBaHTAKEHHA i
TeMIIEpaTypy HaBKOJIO MexaHi3My. [Ipane3naTHicTb Ta KOPEKTHICTh PO3POOJIEHNX MO e, METOUK, aJITOPUTMIB i
Iporpam MigTBEPAKEHO 1Tab0PAaTOPHUMU €KCIIEPUMEHTAMHU i BIPOBaIKeHHSAM. KiII040Bi Cj10Ba: €J1IeKTpOMeXaHiuyHa

CHCTEeMa, CHHXPOHHUI JIBUT'YH, HACOCHA YCTaHOBKA, IIOKa3HUKHU SIKOCTi esleKTpoeHeprii, rpadik eseKTpuyHoro



HAaBaHTAXXEHHS, EHEPIreTUYHU CTaH, TEXHIYHNI CTaH.

2. The thesis work deals with improving of quality of operation of synchronous electric drive pumping units (SED
PU). Proposed by the work solutions lie in real-time PU controlling and condition-monitored maintenance (CMM)
of the unit during operation. Undertaken researches of the influence of decreasing of quality of input voltage
(voltage deviation, frequency deviation, voltage unbalance and voltage nonsinusoidality) and the value of the
mechanical load on the energy characteristics of synchronous motors and their analysis confirm validity and
adequacy of the developed models and methods of functional diagnostics of electric drive of pumping units. In this
(thesis) it was developed the methodology and software complex for determination of reference model of
synchronous motors which allows to detect type of the dependence of coefficient of efficiency on the load
intensity, calculate the parameters of equivalent circuit and energy characteristics for rated operating condition of
electric drive. It was specifed the diagnostic features of electrical and mechanical emergency operation modes of
pumping units with synchronous motors which allow to determine the pattern of damage and fulfill their timely
repair without disruption of the process. Diagnostics combines methods of analysis of instantaneous values of
current and voltage of SED, temperature around the unit and allows to determine energy and technical condition
of SED PU and predict remaining life time. Method of spectral-current analysis allows to detect mechanical
damage of the motor and connected to it mechanism in advance. Created soft and hardware of diagnostic of PU
with SED - models, methods, algorithms, programs and system engineering solutions take into account the effects
of the operation impacts - quality of input voltage, load condition and temperature around mechanism. Created
portable hardware-software complex allows to automatize the process of functional diagnostics of energy
efficiency of pump units. Keywords: electromechanical system, synchronous motor, pump unit, electric power
quality indexes, electrical load schedule, energy condition, technical condition.
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