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Pedepar:

1. O6'eKTOM [OCJIIPKEHHS € TIPOLleC KEPYBAaHHS eJIEKTPUYHUMU IPUBOJIaMU HACOCIB CTaHLii BOJOIOCTa4YaHHs. MeTa
JIOCJIIKEHHS TTOJISITa€ B 3MEHILEHHI CIIOKMBAHHS €HEPTii €eJIEKTPUYHMMY [IPUBOJAMU HACOCIB CTaHILIii
BOJIOIIOCTA4YaHHSI [1pY 3a0€3Me4eHHi IOTPIGHOr0 3HaY€HHS TPOIYKTUBHOCTI Ta BpaXyBaHHI 0OMeKEHb Ha IIPSIMUI
ITyCK IIPUBOJHUX IBUTYHIB. Y NOCJII)KEHHSX BUKOPUCTOBYBAJIIUCh METOIM: JIIHIMHOTO TMHAMIYHOTO IIPOrpaMyBaHHS
Ta Teopii ONTUMI3allii; YyucesbHI METOAM PO3B'SI3aHHS CUCTEM anrebpaiyHux PiBHSHb; METOAU MaTEMATUYHOIO
MOJEJIIOBAHHS TA iIHTEPIOJISLIMHUX PO3PAXYHKIB; METOJ, KiHIIEBUX aBTOMATIB; METOAM TE€OPii aBBTOMAaTUYHOTO
KepyBaHHS. HaykoBa HOBM3HA OJiepKaHMX Pe3yJIbTaTiB: Blieplie po3po6JIeHO METO], OIITUMA/IbHOTO, 32 MiHIMyMOM
BUTPAT €JIEKTPUYHOI €HEePrii, KepyBaHHS [IPUBOJAMM HACOCIB CTaHIIil BOJOMIOCTAYaHHs, IKUI 03BOJISIE
3a0€e31e4nTH NOTPiObHY IPOAYKTUBHICTb CTaHLIii 3 BpaXyBaHHSIM OOMEKEHb Ha NPSIMUI ITYCK IPUBOIOHUX ABUTYHIB,
1110 3MEHIIY€e BUTPATU €JIEKTPOEHEPTii Ta MiABUIY€e HALINHICTh pOOOTH €1IeKTPONPHUBOJY HACOCHOI CTaHILi;

BJOCKOHAJIEHO MaTeMaTU4YHY MOJIeJIb CUCTEMU KOHTPOJIIO PECYPCY eJIEKTPUYHOTO JIBUTYHA, KO0, Ha BiTMiHY Bif



BiZJOMUX, BPaXOBYIOTbCSI OOMEXKEHHSI Ha NIPSIMUI IIYCK JBUTYHIB 3MiHHOT'O CTPYMY CEPEIHBO] i BEIUKO]
IIOTY>KHOCTEH, 1[0 MiJBUIIy€e HalliiHICTh pOOOTH; OTPUMAB MOJAJIBIINYI PO3BUTOK METO], ONITUMI3allii KiTbKOCTI
BBIMKHEHUX €JIEKTPUYHUX JIBUTYHIB HACOCIB, SIKAY, HA BiMIiHY BiJ] BiIlOMUX, BPaXOBY€ KiJIbKiCTb P€ai30BaHUX
IIPSIMUX IyCKiB, IO [03BOJII€E 3MEHIIUTY iHTEHCUBHICTb Bi]MOB HACOCHUX arperaris. [IpakTUyHe 3HaYeHHS
OJIEP>KaHUX PE3YJIbTATIB MOJISITa€ B HACTYITHOMY: CUHTE30BaHO CTPYKTYPY IIPUCTPOIO KEPYBAHHS 3allyCKOM
€JIEKTPUYHOTO JBUTYHA HEPETYJIbOBAHOTO HACOCHOTO arperary, sIKa, Ha BiIMiHY BiJ] BilOMUX, BDAXOBy€ OOMEXKEHHS
Ha NPSIMUI TyCK IBUTYHIB CEPEIHBOI Ta BEJIMKOI IOTY>KHOCTEH, 110 MifiBULILYE HaAiMHICTh POOOTU €J1IEKTPOIIPUBOLY;
PO3pO6JIEHO AITOPUTM POOOTH MIKPOITPOLIECOPHOTO IPUCTPOIO KEPYBAHHS JBUTYHOM HEPEryJIbOBAaHOTO HACOCHOTO
arperary, KU1, Ha BiIMiHy Bif| iCHyI0UMX, BpaXOBy€ OOMEsKEHHS Ha MPSIMUI ITyCK ABUTYHIB C€pPeHbOI Ta BEJIUKOI
IIOTY>KHOCTEH, 110 03BOJIsIE peaslizyBaTy KEPYBAHHS JBUTYHOM HAcOCa Ha Cy4YacHil esleMeHTHil 6a3i. CTymniHb
BIIPOBA’KEHHS - Pe3yJIbTaTU JAHOI pOOOTU BIPOBAIKEHO HA BilOKPEMJIEHOMY MiAPO34ii BOLOIPOBiIHO-
KaHaJIi3aLiiHOro rocriofapcTaa "BiHHMISIBOLOKaHAN" Ta B HABYAJIbHUM NIPOLLEC BIHHUIBKOrO HALliOHAJIBHOTO
TexHiyHoro yHiBepcuTeTy. Cepa (ranysb) BUKOPUCTAaHHS: HACOCHI CTaHIii Apyroro migiiomy, siki pawoTh 3a

IIEBHUM I‘paCbiKOM BOOOITOCTAYaHHS i O6JIaﬂHaHHi rNapaJjie€jibHO MpatlOiYrMMU HACOCHUMU arpe€raTaMu.

2. The object of the research is the process of control of the electric drives of pumps of the water-supply pumping
station. A research aim consists in reduction of electric energy consumption by electric drives of the water-supply
pumping station in case of providing of necessary value of the productivity and accounting of limits on the direct
starting of drive engines. There were used such methods in researches: the linear dynamic programming and
theory of optimization method; numerical methods for solving systems of algebraic equations, methods of
calculation and interpolation; finite automata; methods of automatic control theory. Scientific novelty of the
results we've got: at first was worked out the method of the optimal, with a minimum of charges of electric energy,
control drives of pumps of the water-supply pumping station, which allows to provide the necessary productivity
of the station, taking into consideration of limits on the direct starting of drive engines, which reduces power
consumption and increases the reliability of electric pump stations; were improved the mathematical model of the
checking of resource of electric engine system, which, unlike known, included restrictions on direct AC motor
starting medium and large capacity, which increases reliability; further developed the method of optimization of
electric motors enabled the number of pumps, which, unlike the known, takes into account the number of realized
direct startups, reducing failure rate pumping units. The practical value of the results we've got is that as
synthesized the structure of the control unit of motor running of unregulated pumping units, which, unlike known,
consider the limits for the direct start of the engines of middle and large powers, which increases the reliability of
electric drive; the algorithm of microprocessor engine control unit unregulated pumping unit was worked out,
which, unlike existing, consider the limits on the direct starting of engines of middle and large powers, which
allows to realize the control by engine of pump on a modern element base. Degree of implementation - the results
of this work are in separate unit of water and sanitation "Vinnytsyavodokanal and in the educational process
Vinnytsia National Technical University. Fields (sectors) of use: second lift pump stations that run on a particular
schedule of water supply and equipment employed in parallel pumps.
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