ISSN 1810-0198. Bectauk TI'Y, T.18, BbI.S, 2013

VK 621.6.052

MOBBIIIEHUE SHEPTETUYECKOMN 3®®EKTUBHOCTUA HACOCHBIX CTAHIIUI

© J.B. CotnunkoB

Kntouegbvle cnosa: HaCOCHBIE CTAHIMH; SHEPTo3()(PEKTUBHOCTD; YACTOTHOE PETYINPOBAHHUE.

Tema paGoThl — MOBBILICHHE YHEPreTHUECKOH I(PPEKTHBHOCTH HACOCHBIX cTaHuuil. OCHOBHOU MpoOJIeMOil B HaHHON
00acTH SIBJISICTCS OTCYTCTBHE JOCTOBEPHOW, COTJIACOBAHHOW M TOHATHOW METOAMKU OINpPENENICHUS SHEPreTHYECcKOi
3¢ (PEKTUBHOCTH HACOCHBIX CTaHIUH. I[ens paGoTBl — IpoBeAs HCCIEJOBAaHHWE OCHOBHBIX BHJOB PETYJIHPOBAaHHS H
CTPYKTYpBI 3aTpaT Ha BOJOCHA0KCHME, BBISIBUTH CBOICTBA HACOCHBIX CTaHIMIl, onpeaensomue ux 3GpGheKTHBHOCTD U
3aBHCHMOCTb, KOTOPYIO MOXKHO HCIIOJIb30BaTh KaK OCHOBY IIPH pa3pabOTKe METOAMKH pacuera 3(h(PpEeKTUBHOCTU HACOC-
HBIX CTAaHIUH. B craThe NMpUBENEHBI PEIICHUS ITOCTABICHHBIX Ilelell, a TakkKe 3aBHCHMOCTb U CBOMCTBAa HACOCHBIX

CTaHLU, onpenesstomue ux 3GpHekTuBHOCTD.

HacocHple craHimm — HeoTbemieMas YacTh TEXHOJIO-
rudeckoro obopynoBaHus B npomsiinieHHocTH U OKKX.
Ha Hnx npuxoautest okono 20 % ot obmero oobema Io-
TpebaseMoil 3IeKTpo’Hepruu. Bompockl, CBsi3aHHBIE C
SKOHOMHMEH 3IEKTPO’HEPTUH MPH YNPABICHUH HACOCAMH,
paccMaTpHBAaIOTCS  IOCTAaTOYHO HaBHO. bBOJBIMIMHCTBO
MpeUIaraéMbIX PEIIeHUH CBOJUTCS K TPUMEHEHHIO YdC-
mommuo-pezyaupyemuvix npusoodos (UPII). Ilpu sToMm 3asB-
JISieTCsl SKOHOMMS 3JEeKTpodHepruu a0 60 %, nepexauu-
BaeMoi BOJbI — 10 25 %. OgHako peanbHble MoKa3aTeln
9KOHOMHUHU 3HepropecypcoB nocie npumenenus: YPII, kak
MPaBHIIO, 3HAYUTEIBHO OTIMYAIOTCS OT 3asBJICHHBIX.

3asBisieMble TIOKa3aTey MPeAHa3HAYeHbI Ul MOTHBU-
pOBaHHS TPHOOPETEHHST NOPOTOCTOALIETO 00OPYAOBaHUS,
MOCIIE Yero OHH, KaK IPaBHIIO, yKe He ocrmapuBaioTcs. Ha
CETONHSIIHAI MOMEHT OTCYTCTBYET JIOCTOBEpHAsl, COIJa-
COBaHHAs M TOHATHAs METOJUKA OMNpENeNCHUs dHEpreTH-
4ecKoit 3 GeKTHBHOCTH HACOCHBIX CTAHIIMIL.

OuenrBath 3P HEKTHBHOCT HACOCHBIX CTAHIMH TOJIb-
KO C TOYKH 3PEHHUS] SKOHOMHH DJIEKTPOIHEPIHU M HepeKa-
YHBAaeMOH BOJIBI HEKOPPEKTHO.

OCHOBHBIE 33J[a4H, pelIaeMble ¢ MOMOIIBI0 HACOCHBIX
CTaHIWH, — 3TO, TPEXJIEe Bcero, OecrepedoitHoe U yCTOH-
ynBoe obecrieueHune morpedureneil Bogoi ¢ TpedyeMbIMU
I'IApaBIMYECKUMHU MapaMeTpaMi U MUHUMaJIbHO BO3MOX-
HBIMU 3aTpaTaMu.

Takum 00pa3oM, SKOHOMHMS IJIEKTPOIHEPIHHU SIBISAETCS
COMYTCTBYIOLIMM (haKTOPOM TIPU BBIIIOJIHEHHH OCHOBHOM
3amaun — OecriepeOofHOT0 W yCTOWYHMBOTO CHAOXKEHUS
BOJIO TpeOyeMbIX THIPaBIMYECKUX IT1apaMeTpoB U Tpe-
OyeMoro Ka4ecTna.

Brigennm 0CHOBHBIE BHIIBI 3aTpaT MPH PEIICHUH 33134
BOZOCHA0KEHUSI:

— CTOMMOCTH 000pYOBaHUS;

— CTOHMMOCTB pabOT MO MOHTAXY U ITyCKO-HaJaJIKe;

— mnoTpebisieMas  3JIE€KTPOIHEPIHs, OIpejeseMast
YIEIBHBIM PAcXoJIOM 3JIEKTPOIHEPIHH HA IIEePeKadKy O-
HOH eHUIIBI BOJIBL:
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— TIOTepH BOJBI H3-3a N30BITOYHBIX HATIOPOB;

—  TEeXHHYEeCKoe 00CITy)KMBAaHUE U PEMOHT;

— IPOCTOM IPH PEMOHTE;

— 3aMeHa M PEeMOHT TPYOOINPOBOIOB M3-3a MOCIEICT-
BUH TUIPOYAAPOB;

— oO0yueHHe mepcoHaa;

—  OpTraHW3alysl CHCTEMBI JUCTIeTIePU3AIHH.

PaccMoTpuM MoOKa3aTeaM 3KOHOMHUH BIIEKTPOIHEPTUH
npu paboTe HACOCHBIX arperaToB M CIOCOOBI MOBBIMICHUS
sHeproaddexTuBHOCTH HacocHbIX craHimil. Cocpenoro-
YHUMCs, TPEXKE BCEro, Ha MOBBICHTENILHBIX HACOCHBIX CTaH-
nusax ¢ YPII, mo3Bosifonux MHOIY4YUTh MaKCUMAaJbHYIO
SKOHOMHIO 3JIEKTPOIHEPTUHL.

Jns moeimieHus 3¢ dexkTHBHOCTH PabOTHl HACOCHON
CTaHIINH HEOOXOAUMO PEUINTh CIEAYIOIINE 3a0ayul:

— TpaBWIBHO BBHIOpaTh Hacochl MX XapaKkTepHCTHKH
JIOJDKHBI COTJIACOBBIBATHCS C XapaKTEPUCTUKAMH CETH;

— OIpenieNuTh HEOOXOANMOE KOJIHYECTBO HACOCOB,
OCHOBBIBAACh Ha PEXHMMax BOJOMOTPEONICHUS, a TaKKe
HE0OXOVMOCTH HAIMYHS PE3epBa;

— OIpENeNUTh CTPYKTYPY CHUCTEMBI PEeryIHpOBaHUS
UCXOs U3 TpeOOBaHMUIA.

Pemenue nis mepBBIX ABYX 3ajad MPUBEJIEHO B MPO-
€KTHOW M TEXHUYECKOW JOKYMEHTAllMU Ha OOBEKThI BOJO-
notpeOJeHnss U HacocHoe oOopyaoBaHue. OTMETHM, 4TO,
HE pEIIMB NEPBLIE JBE 3aJa4yd, IPUCTYIATh K PELICHHUIO
TpeTbeil 6ecCMbICIeHHO. 3aBBIIICHHAsT MOIITHOCTh HACOCOB,
HECOOTBETCTBHE UX XapaKTEPUCTHK XapaKTePUCTUKAM CETH
NPUBOANT K 3aBBIICHUIO CTOMMOCTH HAacOCOB M CHCTEM
YIIPABIIEHHS, XOTS TIPH 3TOM «KaXKyIIAsiCs» HKOHOMHUS MO-
JKeT OBITH IOCTATOYHO BBICOKOI.

Bbl}le)’ll/IM JABa OCHOBHBIX BHIA CHUCTEM C YaCTOTHBIM
peryIupoBaHHeM:

1) c omguum YPII Ha rpynmy HacocoB;

2) c¢ HeckoibkuMu YPII Ha rpynmy Hacocos.

OueHnM 5KOHOMHIO 3JIEKTPOSHEPTHUH IJISI PA3IHIHBIX
cxeM paboTsl 00opynoBaHus B cucteMax ¢ ogauM YPII Ha
TPYIITy HACOCOB.

1. PaGoTa ogHOrO peryjiMpyemMoro Hacoca.

IIpn mpaBunbHOM BBIOOpE Hacoca YacTOTa BPAIICHMS
3JIEKTPOMArHUTHOT'O TOJISI MMUTAIOIIETO HAMPSIKEHUs Pery-
JIMPYEMOTO HACOCA fepequ COCTaBNIAET 40...42 I'n m mMoxer
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cHmkatbes 10 38 ['u. CHIKeHHE YacTOThI HWXKE MpUBe-
JEHHOTO YPOBHS BBI3BIBACT 3HaUMTeNbHOE cHIDKeHHe KITJ]
CHCTEMBI 1), KaK CIIEJCTBUE — yBEIWYEHHE MOTEPh U CHHU-
JKEeHHE TPOU3BOIUTEIBHOCTH HACOCHOTO arperara (puc. 1).

IIpn gacrore BpaleHUs >JIEKTPOMarHUTHOTO OIS ITH-
tarouiero Hampspkenust 38 ', uro cocrasnser 0,76 mMak-
CHMAaJIbHOW TIPOM3BOANTENHFHOCTH JUISI CHCTEMEL, B KOTOPOI
OJIMH U3 PaboTAIONINX HACOCOB — PEryIHPYEMBIH, OKuIae-
Masi 9KOHOMHS MOXeT OBITh OLIEHEHa MO cienyrommei ¢hop-
MyIe:
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rie f>, fi — COOTBETCTBEHHO, CpelHEe M MaKCHMaJbHOE
3HAUEHNE YacTOTHl BPAIIEHHS >IEKTPOMArHUTHOTO MO
MHUTAOLIEr0 HANPSDKEHUS PETYINPYeMOro HaCOCHOTO arpe-
rara; n — KOJIMYeCTBO HaCOCHBIX arperatoB B pabore. ITon-
CTaBUB 3HAYEHUS MAKCUMAaJIbHOM M CpeIHel 4acToT Bpa-
meHnst B popmyiry (2), moxy4aeM OpHEHTHPOBOYHOE 3Ha-
YEHHE 3KOHOMHH JJICKTPOIHEPTHU — 56 % 3HEpromnotpesd-
JIEHHS OJJHOTO Hacoca.

CHIKEHHE 4YacTOTHl BpALICHUs DJIEKTPOMArHUTHOTO
HOJISL TIMTAIOIIET0 HanpshKeHus 1o 3HadeHus 38 ' BbI3O-
BeT cHIkeHue 1) cuctemsl Ha 0,05...0,08 enqunaun (puc. 1).
Oskumaemast 3KOHOMHES 3JICKTPO3HEPTHH TIPH paboTe 01HO-
TO HACOCHOTO arperara coctaBuT He Ooiee 53 % ero sHep-
TonoTpedIeHuS.

2. PaboTa ABYX HACOCOB: pPeryJIMpyemMoro 1 He pery-
JINPYyeMoro.

Ha puc. 2 npencraeneHs! rpagudeckie 3aBUCHMOCTH
MOTEePh CUCTEMBI M3 JIBYX U TpeX NapajuiejbHO paboTaro-
IMIX HACOCOB, OANH U3 KOTOPBIX — PETYIHPYEMBIii, OT Jac-
TOTHl BpANICHUS JEKTPOMATHUTHOTO IIONSI NHTAIONIETO
HarnpspkeHns. ['paduky MOCTPOSHBI 1O pe3yiIbTaTaM H3Me-
peHMii, MPOBEJEHHBIX Ha peabHO JAEUCTBYIONIEH HACOCHOM
craHmuu. [ KakAOoro Hacoca BBIYHMCIISUICS YAENbHBIA
pacxo]| NIEKTPOIHEPTUH HAa OOBEMHYIO €IMHUILY IepeKa-
YMBaeMOI BOABI JUIsl KaXKIOT0 3Ha4deHus pacxona. [To pe-
3yJIbTaTaM BBIYMCIICHUIT ompenesieTcss KodhQHUIHEHT I10-
TEeph:
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Puc. 1. I'paduku cumwxenns KIIJI HacocoB mpu H3MEHEHUH
9acTOTHl BPAIICHHs DICKTPOMATHHTHOTO MOJS IHUTAIOMIEro Ha-
HPSDKCHUS

rae I, Iy, — 3HaUYEHUE IOKa3aTensd yIEeNbHOTO pacxoja
3MEKTPO3HEPTUH ISl i-TO 3HAUEHUs] pacxoja U ero MUHH-
MaJlbHO€ 3HaueHue. J{s CHIKEHHs TOrPELIHOCTEH BBIYHC-
JIEHO CpefiHee KBaJpaTU4IecKoe 3HaYeHHEe MOTeph Ul ABYX
3HadeHuil Hamopa — 70 u 80 M Boa. cr. Ilpu cHwxeHun
YacTOTHI BPAIEHUs 3JEKTPOMArHUTHOTO IOJIS ITUTAIOIIETO
HAaIpsDKEHHUST OJHOTO U3 JBYX MapauIeNIbHO BKIIOYEHHBIX
HacOoCHBIX arperatoB 1o 38 I'm cHmkeHune koddduimenrta
MOJIE3HOTO JIEWCTBUSL 3a CYET TUAPABIUYECKUX IOTEPh
MOXKeT 1ocTH4b 24 %. PacuetHble 3HaUeHUS KO DuUIeH-
Ta MOTEPb CUCTEMBI U3 JBYX HACOCOB, OAUH M3 KOTOPBIX —
peryiaupyemsblii, coctaBuin §...10 % 3a cder moreps He-
PEryIMpyeMoro HaCOCHOTO arperara, IIpy 3TOM He YIUTHI-
BAJIOCh CHIDKCHHE KOd(QQHUIMEHTa ITO0JIe3HOr0 NeHCTBUS H
JIOTIOJTHUTENBHBIE TIOTEPU PEryJIHpyeMOro HAacOCHOTO ar-
perata [1]. OxunaeMas 5KOHOMUS JIEKTPOSHEPTHHU C yde-
TOM IOJYYEHHOTO KO3 HUINEHTA TOTEPh, SKBUBAJICHTHO-
ro cHmwkenuto KIIJ[ cucremsl, ans cuctemsl U3 IBYX Ha-
palieTbHO PabOTAIONIMX HACOCHBIX arperaTtoB, OAWH U3
KOTOPBIX — PETYIUPYEMBbIi, BEIYHCIEHHAs 1o popmyie (2),
COCTaBHUT 4YyTh Oojiee 26 % OT DICKTPOIHEPTHH, MOTPEO-
JsIeMOi IByMsI HacocaMu 0e3 peryinnpoBaHHsI.

Jlnst cucteMbl M3 TpeX HACOCHBIX arperaTroB, OJWH H3
KOTOpPBIX — peryiaupyemsiid, cHmxenue KIIJI cucremsl Ha
YacToTe BpallleHHs perynupyemoro Hacoca 38 I'p cocraB-
nsiet 14,6 %, 4ro B 1Ba pasza HIDKE 110 CPABHEHHUIO C CHCTE-
MOH M3 JBYX HAaCOCHBIX arperaToB. B 3Tom ciywae oxu-
JaeMas SKOHOMHS SJEKTPO’HEPTHH ISl CHUCTEMBI TpeX
arperaTos, IO BEIPAXEHHIO (2), C yIeTOM MOTeph COCTABUT
MeHee 18 % 3koHOMHHU OT 00IIETO IEKTPONOTPEOICHUS.

[IpuBeneHHbIE pe3ysbTaThl XOPOLIO COINIACYIOTCS C
pacueTHBIMH MOKa3aTeJIIMH DKOHOMHHU JUIi HAaCOCHOTO
noBbimenus AaBiaeHus (5...20 % , B OTHENBHBIX CITydasx —
25...30 % ot obmiero s1ekTponoTpediaeHus) [2], KoTopsie
MpUBEIEHBI JOKTOpOoM TexHHIecknX Hayk b.C. JIe3HOBBIM.
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Puc. 2. 3aBucumocts k0d(pUNUCHTa HOTEPh OT YaCTOTHI Bpa-
IIEHHs 3JEKTPOMArHUTHOIO TMOJIs MUTAIONIEr0 HANPSDKEHHUs IS
CHCTEM M3 OBYX M TPEX HACOCHBIX arperaTtoB C OJHHM OT yCT-
poiictea UPII npu pa3sHbIX 3HaUEHHUAX CO3JaBAEMOr0 HAIoOpa
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OTMeTHM, YTO PEKUM PabOTHI C OJHUM PETYIHPYEMBIM H
OJHUM HEPETYIHPYEMbIM HACOCHBIMH arperaTaMu siBIIsIeT-
csl Hanbosiee HeOIArONPUATHBIM C TOUKHU 3PEHUSI CHIDKEHUS
KIIJI cucteMsl u3-3a rHApaBINYECKUX NMOTeph. Takum 00-
pa3oM, IpH MapauIeNnbHoi paboTe IBYX HACOCHBIX arpera-
TOB B YCTaHOBKAaX ITOBBINICHUS JABICHHS LeJIecO0Opa3HO
perynupoBatb oT UPII kaxneii arperar. Ilpum nHanuuun
TPEThEro HaCOCHOTO arperara €ro MOXKHO IIOJKITIOYATh B
pexume npsaMoro nycka unu ot YPII nocne nepexntouenus
OJHOTO U3 PETYIUPYEMbIX HACOCOB K CETH IHTAIOIIETO
HampsbkeHus. IIpu 3ToM, cormacHo pacueraM, CHHXKEHHE
KIIJ cucremsr He mpeBbicuT 9 % (Bmecto 14,6 %) mpu
CHIDKEHHH YacTOTHI PEryJHPYEeMBIX HACOCOB JIO «CpeIHe-
ro» ypoBHs B 38 ['ll 1 mapasuiebHO paboTaIoONMEero Hepery-
JIMpyeMoro HacocHoro arperata (puc. 2). B cucremax c
napayuiesbHo padoTaronmu YPIT momomHUTENEHO BO3HU-
KaloT IOTEpH, BBI3BaHHBIE HeOamaHcoM (u3ndeckux dgac-
TOT BpamleHus: HacocoB. [Ipy OAMHAKOBBIX 3HAYECHHUAX 3a-
JaHHOM 4YacTOTHI, 3alHMCBHIBAEMBIX B SUCHKU YIIPaBICHUS
kaxaoro YPII, ¢pusndeckas yactota BpallleHHs HACOCOB C
ACHHXPOHHBIMU JJIEKTPOJBHUTaTeNsIMA MOXKET OBITh pa3s-
muyHOU. Takol HeOanaHC BBI3BaH pa3MYUeM B IapaMeT-
pax HacocoB, a TaKke B IapaMeTpax M HaCTPOWKax pery-
JMPYIOLUIMX YCTPOHCTB. JIONONHUTENBHBIE OTEPH B 3TOM
cilydae JOCTUTAIOT 5 % olmero >Hepronotpedbienus [1].
IIpu BBIpaBHUBAHHM HArpy30K MapauIeNbHO PAOOTAIOIINX
HACOCHBIX arperaTtoB CHUCTEMOW YNpPaBIECHHS CHIDKAIOTCS
MOTEPH, MTO3BOJISIA HOIYIUTH AOTIOIHUTENBHYIO SKOHOMHIO.

IIpuBenennsie pacyersl, 6e3yCIOBHO, HE MOTYT OBITH
MOJIOKEHBI B OCHOBY METOJHKHM pacyeTa JHepreTHuecKoit
3 GeKTUBHOCTH HACOCHBIX CTAaHLUH C PEryIHPYEMbBIM MPH-
BOZIOM. 332 OCHOBY TaKOW METOJIMKH IienecooOpasHee B3sITh
meroquky b.C. Jle3HoBa, M3moeHHYIO B [2], oJHaKo, IO
MHEHHIO aBTOPA, B Hee HEOOXOIMMO BHECTH TIOTIPABKH, YIH-
TBHIBAIOI[ME THUPABINYECKHE MOTEPH IPH TapalIeTbHON
paboTe peryIHpyeMBbIX U HEPETyINPyeMBIX HACOCOB.
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rne W, — SKOHOMHS 3IEKTPOIHEPTHH 3a BpeMs paboTEHI,
kBtu; T — Bpemst paboThl, 4; Ng — Haubombmas moTpedise-
Masi MOIIHOCTb PEryJIupyeMOro Hacoca; 1),, — KILJ anek-
TpoxBuraressi; W,," — OTHOCHTEIbHAs SKOHOMHS JIIEKTPO-
SHEpruu, omnpenesseMas Mo rpaguueckuM 3aBUCHMOCTSIM;
¢ — K03 UIMECHT, YUUTHIBAIOUIMN KOJIUYECTBO paboTaro-

IMX HACOCOB; 3 — KOO((QHIMEHT, YHUTHIBAIOMINK THIPaB-
JMYECKHe TIOTEpH IPH MapajulebHOW pPaboTe HACOCOB.
Omnpenenserca pe>KUMOM pabOTbl CUCTEMBI PETyIMpPOBa-
Hus. Takum o0pa3om, 3HeprodeKTHBHOCTH HACOCHBIX
CTaHLIl/Iﬁ IMOBBILICHUS OAaBJICHUS OHpe}leJ’lﬂeTCﬂ B OCHOBHOM
CTPYKTypaMH CHUCTEM YIpaBJICHHS HACOCHBIM 00OpyIOBa-
HueM. [Ipyu BBeneHWHM KIacCUPHUKANUKM CTPYKTYP CHCTEM
YIpaBIeHHsT 3JEKTPONPUBOJOM HACOCHBIX arperatroB MO-
SIBIISIETCS] BO3MOXKHOCTH 3apaHee OIIEHUTh SKOHOMUIO DJIEK-
TPOIHEPTHH IIPH YIIPABICHUH HEOOXOIUMBIM KOJINIECTBOM
HACOCHOTO 00OpYIOBaHHS, TAKUM 00pa3oM, CKOPPEKTHPO-
BaB TPeOOBaHUSA K MPOEKTHPYEMOH CHCTEME YIPaBJICHHUS U
HACOCHOM CTaHIIMHU B ILIEJIOM. Takke IMOSBISIETCS BO3MOXK-
HOCTh CPaBHEHHMsS MHOTOOOPA3HBIX TNPEUIOKEHUH CHCTEM
YIpaBlICHUS Ha PHIHKE.

PaccMoTpenHble 3aTparbl IpHU pelleHud 3a1ad BOJAO-
CHAaOXKCHHS TIO3BOJIIIOT ONPEICIUTh CBOWCTBA HACOCHBIX
CTaHIWA, onpeaeNsonme nx 3))eKTHBHOCTS:
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— HameXXHOCTH PabOTHI ammapaTHOW 9acTh 00opymo-
BaHNS,;

—  TEXHOJOTHMYHOCTh, 00EeCHeYMBaIONIYI0 HEOOXOIH-
MBbI€ THAPAaBIMIECKHE TTapaMeTphl IPH CHIKEHHU BEpOST-
HOCTH BO3HHKHOBEHHS THPOYHApOB B HANIOPHOW MAarucr-
pai;

—  (YHKIMOHAIBHYIO YCTOHYMBOCTH CHCTEM YIIpaB-
JIEHHs, TIO3BOJISIOILYI0 PE3epPBUPOBATH OTKA3bl OTAEIBHBIX
371eMeHTOB. JlaeT JOMONHUTENbHOE BPEMsI Ha yCTpaHEHHE
HEHCTIPaBHOCTEH, COKpalaeT HeO0OXOAMMOE KOIHMYECTBO
MepCOoHaa;

— DPrOHOMHYHOCTb CHCTEM YIpaBIICHUS, COKpa-
MIAIONIYI0 BPeMsI MOATOTOBKH OOCITYXHBAIOLIETO NEPCOHA-
JIa U CHIDKAIOIIYIO TpeOOBaHUs K KBAIM(UKALINY;

— WHGOPMAIMOHHOCTh CHCTEMBI YIPABICHUS, I03BO-
JSTIOLIYIO COKPATUTh TPYAO3aTPaThl, a TAaKXKe allapaTHOE
obecriedeHre Ha CBOEBPEMEHHOE MOTydeHIe He0OX0 MOt
nHpopmarmu. Coxpamaer BpeMs HoJTydeHus: HHHOpMaIuu
IPY TIOBBINIEHHH €€ JOCTOBEPHOCTH JUIS CBOCBPEMEHHOTO
HPUHATHS PELICHHS.

Ilepeuncnennsle CBOMCTBa HACOCHBIX CTaHIUM, ompe-
JETSIOMNe UX KOHCTPYKTUBHOE M SKCIIIyaTallMOHHOE CO-
BEPIICHCTBO, MOTYT OBITh PEaTH30BaHBI TOJIBKO IPH pelIe-
HHUHM 33Ja9 KOMIUIEKCHOTO NMPUMEHEHHs MCIOIHUTENIBHBIX
3JIEMEHTOB U YNPABISAIOMNX KOHTPOJUIEPOB, HEIPEPHIBHO-
TO COBEPLICHCTBOBAHMUS AITOPUTMHYECKOTO M IPOTrpaMM-
HOro oOecnedyeHHss HaCOCHBIX CTAaHIMH. PeanbHas HKOHO-
MHS 3JEKTPOIHEPIHU IIPpU pabdoTe HACOCHBIX CTaHIMH C
YaCTOTHBIM PETYINPOBAaHUEM HE SIBISIETCS ONPEAEITIOIINM
SKOHOMHUYECKUM (HaKTOPOM TpU OIEHKE 3(PPEKTHBHOCTH
HAaCOCHOM CTaHIIMM Ha dTamne NMpoeKTupoBaHus. s mosn-
HOU oOmleHKH 3((QEKTHBHOCTH HACOCHOH CTaHIWH KpoMe
3aTpar 3NMEKTPO’HEPTUH U HOTEPh BOJBI HEOOXOIUMO yIH-
TBIBAaTh CTOUMOCTh OOOPYIOBaHMsI IPHMEHUTENIBHO K pe-
IIaeMBIM 3aJla4aM, IKCIUTyaTal[IOHHBIE 3aTpaThl, 3aTPaThl
Ha TMOJKIIIOUCHHE K CHCTEME JMCIeTYepPH3alfH, 3aTpaThl
Ha MOATOTOBKY MEpCOHala U APYTMe BO3MOJXKHBIE 3aTPaThl
B TIPOIIECCE KM3HEHHOTO IUKJIA YCTAHOBKH.

JINTEPATYPA

1. Kapeun C.A. DdpdhexTuBHOCTH PabOTHI HACOCHBIX YCTAHOBOK € y4ETOM
BO3HMKAIOIMX B HUX NoTepb 3Heprun // HoBocTn TemmocHa®xeHus.
2009. Ne 11. C. 28-32.

2. Jlesnos b.C. MeToMKa pacyeTa 5KOHOMUH SHEPrHH MPH MCMOIb30Ba-
Hun POII B HACOCHBIX YCTaHOBKaxX // ACCOLMALHS TEIUIOTEXHHYECKUX
W MHKUHMPUHTOBBIX Kommanuil. Karanmor crareit. 2010. URL:
http://www.abok.ru/for_spec/articles.php?nid=45. 3ari. ¢ sxpaHa.

[Noctynuna B pepakiuio 31 urons 2013 r.

Sotnikov D.V. RISE OF ENERGETIC EFFICIENCY OF
PUMP STATIONS

Theme of the work is the increasing the energy efficiency of
pumping stations. The main problem in this field is lack of relia-
ble, consistent and understandable methodology for determining
the energy efficiency of pumping stations. Purpose of work —
conducted research main types of management and structure of
expenses to determine the properties of water pumping stations
defining their effectiveness and dependence that can be used as a
basis for developing a method of calculating the efficiency of
pumping stations. The article presents the solutions the objectives,
and the dependence of the properties of pumping stations, which
determine their effectiveness.

Key words: pump stations; energy efficiency; frequency regu-
lation.



