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1. EpexTuBHE KepyBaHHS HACOCHUM KOMILJIEKCOM Ha OCHOBI aHasi3y eHepreTUYHUX [apamMeTpiB Ta PECYPCY

€JIEKTPOTiIPaBIiyHOTO 06J1aiHAHHS
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Pedepar:

1. Incepraist npucBsS4YeHa pO3B’s13aHHIO aKTyaJIbHOTO HAayKOBOTO 3aBJIaHHS MiJBUIIEHHS €(EKTUBHOCTI HACOCHUX
KOMILJIEKCIB 3 PEryJIbOBaHUM €JIEKTPOIPUBOLOM Ha 6a3i OL[iHIOBaHHS €HEepPreTUYHUX [IPOLIECIB Y BCiX €JIeMEeHTax
CHJIOBOTO KaHaJy 3 ypaxyBaHHIM (aKTUYHUX PEXUMIB BOJIOCIIOXKUBAHHS 1 3MIHEHUX IIiJ] Yac eKcIyaTawii
XapaKTepUCTUK 06saaHaHHsL. OOGIpyHTOBaHO eHeproedeKTUBHI Aiarna3oHy 3MiHM TapaMeTpiB HACOCHUX
KOMILJIEKCIB, $SIKi 3a6€3Me4yI0Th pO60Ty TYpOOMEXaHi3My B 30Hi MAKCUMaJIbHOTO Koe@illieHTa KOPUCHOI Aji.

3anpornoHOBaHO METOJ, OLiHIOBAaHHS eHeproedeKTUBHOCTI HACOCHUX KOMILJIEKCIB, SIKU1 6a3yeThCs Ha aHali3i



pO3MoAiny eHeprii i BTpaT eHeprii Ha BCiX €JIeMEHTaX CUJIOBOTO KaHajly Py 3MiHHOMY XapaKTepi HaBaHTaKEeHHH,
Pi3HUX CXEMaX PETYJIOBAHHS TEXHOJIOTIYHOTO NTapaMeTPa, i 3SMiHEHUX MiJl 4ac eKCIIyaTallii XapaKTePUCTUK
€JIEKTPOrigpaBivyHOro obsanHaHHs. HabyB Nofanboro po3BUTKY METO, €HEProIporHo3a e(peKTUBHUX PEKUMIB
PO6OTH HACOCHUX KOMILJIEKCIB HA OCHOBI OLIiHIOBaHHSI iHTETpajibHUX €HePreTUYHUX IOKA3HUKIB HACOCHOTO
KOMILJIEKCY, IKUI1 ypaxoBye 6araTo(pakTOpHY perpeciiiny MoieJib BOJOCIIOKMBAHHS i PaKTU4HI XapaKTepUCTUKU
HACOCHUX arperaris, 110 [103BOJIs€ BU3HAYUTU [1OTEHLIiaJl eHepro3bepeskeHHs B HAaCOCHUX KOMIIeKcax Mpu
BMKOPHMCTaHHI Pi3HUX CIIOCO0IB PETyJIIOBaHHS NPOLYKTUBHOCTI. 3alIpOIIOHOBAHO CUCTEMY i aJITOPUTM KEPYBaHHS
€HEepPreTMYHMMU PEXXMMaMU HACOCHOTO KOMILJIEKCY, IO [03BOJIsI€ HA 6a3i OL[iHIOBaHHS €HEPreTUYHUX IIapaMeTpiB i
TEXHIKO-€KOHOMIYHUX MTOKA3HUKIB 31iHCHUTHU BUOIp eHeproedeKTUBHUX PEKUMIB POOOTH i BUSHAYUTHU NOIIIBHICTD
[IO/IQJIbLIOI eKCILTyaTallii TEXHOJIOrYHOro 061aHaHHS. Po3pobyieHa ekcTpeMasbHa CUCTEMA aBTOMATU4YHOTO
KEPYBaHHS HACOCHUM KOMILIEKCOM Ta aJIFTOPUTM (PYHKIIOHYBAHHS, 1O 3[iICHIOE MiHiMi3allil0 CIIOXKUBAHO]
eJIEKTPOeHeprii npu crabinizallii Hanopy B AUKTYIOYill TOYLli MIPOMEPEXi i1 pecypcy eJeKTPOrigpaBIidiHOro
o6sagHaHHs. OTpUMaHi Ha MifCTaBi eKCIIepUMEHTaNbHUX JOCIIiIKeHb AiarpaMu po3Iofiny OTYXHOCTI i BTpar
IIOTY>KHOCTI Y BCiX €JIeMEHTaxX CUJIOBOT'O KaHajly HACOCHOTO KOMILJIEKCY MiITBEPIKYIOTb NOLiNbHICTh METOLY
OLIiHIOBaHHS €HEProePEKTUBHOCTI HACOCHUX KOMILJIEKCIB 3 ypaXyBaHHSM 3MiHEHUX B YacCi eKCIITyaTaliiHux
XapaKTepUCTUK 001afHaHHS, PaKTUYHOTO rpadika poboTH CIIOXKUBAYa, CIIOCO0Y KEPYBAaHHS TEXHOJIOTTYHUMU
napameTrpamu. [lokazaHo, 1110 TpY BU3HAYEHHI eKOHOMIYHOI e(DeKTUBHOCTI BiJl BIIPOBaI)KEHHSI CUCTEMU
aBTOMAaTHUYHOI'O KEPYBAaHHS €HEPreTUYHUMU PEXMMaMU HACOCHUX KOMILIEKCIB BOJIONIOCTAa4aHH, HEOOXiIHO
PO3IJISLAATY IBi IPYIM CKJIaL0BUX: IEPBUHHOIO e€(eKTy, 10 BKIII0YAE EKOHOMIIO €J1IeKTPOeHeprii 6e3rnocepesHbo Bif
BHUKOPHCTaHHS PeryJibOBaHOI'O €JIeKTPOIIPUBOJA HACOCA, 3HVDKEHHS BTPAT €Heprii B Hacoci npu 061Ky GakTUYHUX
XapaKTEPUCTHUK €JIEKTPOMEXaHIUHOro 001alHaHHSI, 3MEHIIEHHS KiJIbKOCTI 1OTO Bi]MOB, i BTOPUHHOIO €(EKTY,
00YMOBJIEHOTO 3HIDKEHHSIM 00'eMy IepeKadyBaHHsI YMCTUX i CTIYHUX BOJL, YHACIJOK 3MEHIIE€HHS HAIJIMIIKOBUX
HaIopiB y TpybOIpoBinHil Mepeski. [TokasaHo, 1110 [1py OLiHIOBaHHI €(peKTUBHOCTI 3aCTOCYBaHHS €KCTpPeMaJibHa
CHACTeMa aBTOMAaTUYHOTO KEPYBaHHSI HACOCHUM KOMIIJIEKCOM HEOOXiIHO BpPaXxOBYBaTH BUTPATU BCiX BUJIIB pecypcCiB
HaCOCHOTI'O KOMILIEKCY, 110 3[ilICHIOETLCS HAa OCHOBI aHaJIi3y BAPTOCTI BXiIHMX i BUXiJHUX IIPOLYKTIB oreparii
TPaHCIIOPTYBaHHSA BOLY CIIOXKMBAueBi 3a yac ornepauii. Kio4osi c10Ba: HACOCHUM KOMIIJIEKC, PETYJIbOBaHU

€JIEKTPOIpYBO], e(PEeKTUBHICTb, HACOCHUX arperar, BTPaTy MOTY>XHOCTi, EHEPTOIIPOTHO3.

2. The thesis is devoted to solving the urgent scientific problem of increase efficiency of pump complexes with the
regulated electric drive based on the evaluation of energy processes in all power channel elements taking into
consideration the real conditions of consumer functioning and changed during operation of the equipment
characteristics. The energy-saving ranges of change pump complexes parameters providing operation of the turbo
mechanism in the maximum efficiency region has been grounded. A method for estimating the pumping
complexes energy efficiency has been proposed, which based on the analysis of energy distribution and energy
losses on all elements of the power channel with variable load, different control schemes of technological
parameters, and changing operating characteristics of electrohydraulic equipment. The method of energy forecast
of pump complexes efficient modes has been gained further development, witch based on the estimating of
integrated energy performance of the pump complex, which takes into account the multifactor regression model
of water consumption and the actual characteristics of pump units. It allows to determine the energy saving
potential in pump complexes using different ways of discharge regulation. The system and algorithm of control of
the pump complex energy modes have been proposed, which allows to select energy-efficient modes of operation
based on the assessment of energy parameters and technical and economic indices and to determine the feasibility
of further operation of technological equipment. An extreme automatic control system of pump complex and an
operation algorithm has been developed, which minimizes the consumed electricity while stabilizing the pressure
at the dictating point of the hydraulic network and the electrohydraulic equipment resource. The power
distribution and power loss diagrams in all elements of the pump complex power channel has been obtained based
on experimental researches. It confirm the feasibility of the method of the energy efficiency estimating of pump
complexes taking into account changes in performance equipment, actual consumer schedule, method of control
technological parameters. It has been shown that when assessing the effectiveness of the extreme automatic



control system of the pump complex must take into account the cost of all types of resources of the pump
complex, which is based on the analysis of input and output products of water transportation to the consumer
during the operation. Key words: pumping complex, adjustable electric drive, efficiency, pump unit, power loss,
energy forecast.
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