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1 — GararocormioBa BCTaBKa; 2 — KaMepa MONepeIHBOr0 3MIlllyBaHH:; 3 — Kamepa KiHLEBOTO
3MilTyBaHHS; 4 — TUdy30p
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Pucynok 2.1 — CTpykTypHi cXxeMu 3MilllyBaya Jyisi aepallii MpOMUBAIBHOT PiTUHU

lNosimps

[Nogimps

[lpm BenMknX Tomavax pPO3YMHY OIHOCOIUIOBHH MPHCTPiil € HeeeKTHMBHUM BHACIHIIOK HE3HAYHOI
IUIOMII KOHTAKTY PiAWHU 3 MOBITpsAM. HasBHICTH TUTPKM ONHI€] CTYNEHI HACHYCHHS PIAUHH TOBITPSIM /A€
HU3BKY SIKICTb HacH4yeHHs. ToMy B'i3ka MpOMHBajbHA PilMHA B JAHOMY HPUCTPoi HE OyAe MPOXOIUTH
HAJIEKHOTO TIEPEMIIITyBaHHS 1 AUCIIEPTYBAHHS CYMIIIT 10 TIHOYTBOPEHHSI.

[Tpu po3poGIieHHI HOBOTO MEPCHEKTUBHOTO KOMILIEKCY YCTaTKyBaHHS JJIsI TIPOMHBAHHS CBEPJIOBUH
KEpOBaHNUMHU PO3UMHAMH, B T.Y. MIHAMH, KPiM e()EeKTUBHOCTI TEXHOJIOTIYHOTO MPOLIECY HEOOXITHO 0COOIUBY
yBary 3BEpHYTH Ha €KOJIOTIUHY O€3MeYHICTh BHKOPUCTAHHS IPOIIOHOBAHOTO CIOCO0Y 1 yCTaTKyBaHHSI.
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AHAJII3 EOEKTHBHOCTI TA HAJJIHHOCTI POEOTH YACTOTHO-
KEPOBAHHUX EJIEKTPOIIPUBO/THUX HACOCHHUX AT'PEI'ATIB
HA®DTOIEPEKAYYBAJTbHHX CTAHI[IH

LI Apemak, B.C.Kocmuwun
IOHTYHT, 76019, m. Isano-Ppanxiscoek, eyia. Kapnamcoka, 15, men. (03422)72-71-72,
e-mail: yaremak_iryna@ukr.net

Cghopmosano Mamemamudny Modenb €1eKMmpOnpU8OOH0O20 HACOCHO20 azpezama
HagmonepexayyeanvHoi cmanyii, aK 00’ckma Kepysauws, Oasi KOMHIEKCHO20 AHANIZY pedcumie pobomu
Cmanyii 3 MOXNCTUGICMIO GU3HAYEHHS NOKA3HUKIE eeKxmueHocmi ma HAOIHOCMI  CUHXPOHHO20
eeKMPOOBUSYHA MA BIOYEHMPOBO20 HACOCA Y 3ANENCHOCHI 6I0 GUMPAMHO20 HABAHMANCEHHS CMAHYIL npu
3MIHI yacmomu 0bepmanHs pomopie azpezama.

Dopmanizosana MamemMamuyHa Mooenb eQeKmusHocmi ma HAOIHOCMI HACOCHO20 —azpeeama
HagmonepexauysanbHoi cmanyii' y 6ueisoi ROLIHOMIE MPemvbo2o Cmenens 0 PI3HUX Yacmom 00epmants
pomopie ma eumpam podouoi piouHu, SKI GIO0OPANCAIOMb EHEPeMUYHULL  83AEMO38 SI30K  MIdC
niocucmemamu piznoi @izuunoi npupoou. 3anponoHo8aHO 3AMIHUMU MPAOUYIUHI HOKAZHUKU HAOTUHOCMI
HACOCHO20 azpezama, 5KI BUHAUAIOMbCS MPUBANICIO eKCNIYamayii azpe2amy, HA «PENCUMHI», WO
3anexcams 8i0 1020 BUMPAMHO20 HABAHMANCEHHS.

Ilepesipky adexsamnocmi mooenei 30MUCHeH0 Ha Npukaadi Hacocrozo azpecama muny « CT/[-5000-2
ma HM-7000-210». Bcmanogneno, wo excmpemanvhi 3Ha4yeHHs NOKA3HUKIG ehekmugnocmi ma HaoitiHocmi
CUHXPOHHO20 O08USYHA MA GIOYEHMPOBO2O HACOCA O00CA2AIOMbCA NPU PIZHUX 3HAYEHHAX SUMPAMHOZ0
HABAHMANCEHHS, WO BUMASAE 3ATYUEHHA Memoodie bazamoKpumepianrbHoi onmumizayii 0isl 3HAX0OHCEeHHs
«V320091CEH020 ONMUMYMY» ONIsL GUOOPY ONMUMATLHO20 Pedrcumy pobomu HaghmonepexayygantbHoi Cmanyii.
Buseneno, wo ons nomyosicnux eioyenmposux nacocie 3 koeghiyienmom wguokoxionocmi N, 2150 suina
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BUMPAMHO20 HABAHMAICEHHSI NPAKMUYHO He SNIUBAE HA KOe@iyicHm KOpUcHoi Oii CUHXPOHHO20 08USYHA,
KoeQiyienm 3a8aHMANCEHHS AKUX 3ANUUAENBCA GUCOKUM HABIMb Y PeXCUMi HEpobou020 X00Y HACOCA.

Mathematical model of motor drive pumping unit of oil pumping station, as a control object, was
formed for comprehensive analysis of operating modes of the station with the possibility of determining of
efficiency and reliability characteristics of synchronous electric motor and centrifugal pump depending on
flow rate duty of station when speed of rotation of rotors is changing.

Mathematical models of efficiency and reliability of pumping unit of oil pumping station were
formalized in the form polynomials of third degree for different rotor speed and flow rate of working fluid,
which reflect the energy relationship between subsystems of different physical nature. It was suggested to
substitute traditional performance characteristics of pumping unit, which are determined by duration of
exploitation of aggregate, for "regime" one, that depend on its flow rate duty.

Examining of correctness of models was conducted with pumping unit "C7/-5000-2 and HM-7000-
210." It was found that extreme values of efficiency and reliability of synchronous motor and centrifugal
pump are achieved at different values of flow rate duty, which requires involving of multi-objective
optimization methods to find "negotiated optimum™ for choosing optimal operating mode of oil pumping
station. It was also revealed, that powerful centrifugal pumps with a coefficient of rapidity, change of flow
rate duty does not substantially affect the load factor of synchronous motor, which remains high even in idle
operating mode.
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Binkpuri Hadrorazosi GoHTaHN — 11€ CKIagHI aBapii, SKi 4acTo HAOYBAIOTh XapaKTep CTUXIMHOrO Juxa,
noTpeOyIoTh Ui JIKBifallii BEJIMKHX MaTepiaJbHUX BUTPAT, HAIIIOACHKAX 3yCWIb, YCKIAJHIOIOTH
HOisulbHICTE ~ OypoBHX  Ta  HadTOrazoBHAOOYBHHUX  MIANPHEMCTB, a  TaKOX  IMPOMHCIOBUX,
CLIBCBKOTOCIIOAaPCHKUX TOCIIOAPCTB, HACEJICHUX MYHKTIB, 1110 PO3TALIOBaHi Mo0IM3y aBapii.

Binkpurti ¢oHTaHM Ha ra30BHX Ta Ta30KOHJCHCATHUX POAOBHUINAX MOKYTh BUHHKHYTH HiJ 4ac OypiHHS
(puc. 1), kamiTankHOTO PEMOHTY (pHC.2) Ta eKCILTyaTallii CBepAI0oBHH (pHC. 3).

[IprunHy BUHMKHEHHS HaTOra3oBUX (POHTAHIB MOXKYTHh OyTH Pi3Hi: T€0JIOTiUHi, TEXHIYHI, JIOACHKI,
aJie BC1 BOHM IPUBOIATH 10 OJHOTO HACIHiAKY - BHHUKHEHHS CKJIaJIHOI TEXHOT'€HHOI aBapii.

1967 2017
H S Y
77
\\\}1[[[
N (82

International Scientific and Technical Conference
«Oil and Gas Power Engineering-2017»

MixHapoiHa HayKOBO-TE€XHIUHA KOH(DepeHIis
«Hadgrorazosa enepreruka-2017»



mailto:no@nung.edu.ua

