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AHOTALILS

[IpencraBneHo MOCHIKEHHA Ta aHali3 CyYaCHHUX MiAXOIiB Ta METOAIB, SIKi MOXYTh OYTH 3acTOCOBaHI JUIA ITiJBHILCHHS
eHeproe(eKTUBHOCTI POOOTH HACOCHHMX CTAHIM CHCTEM BOJAONOCTA4YaHHS Ta BOJOBIABENEHHS, L0 € OCOONMBO aKTyaJbHHM B
YMOBaxX OOMEXEHOTO JOCTYILy IO €HepropecypciB Ta pyHHaIil KpUTHIHOI iHPPACTPYKTYpH BHACIIIOK BO€HHUX Iiif. IligkpecieHo
B)KJIMBICTH KOMIIIEKCHOTO IiAXOIy J0 3aCTOCYBaHHS €Heproe()eKTUBHMX 3aXOJIB JUIsl 3MEHIIICHHS CIIOKHBAaHHS €HEpPropecypciB Ta

MiABHIIICHHS HAIHHOCTI pOOOTH 3a3HAYCHUX CHCTEM.

Knrouosi cnosa: nacoc, Hacocna cmanyis, 6000NOCMAYAHHSA, 80008i08€0€HHS, eHep20eheKMUBHICb.

1. BCTVYII

HacocHi cTaHMii € KpUTHYHO BaXXIIMBUM €IEMEHTOM CHCTEM
BOJOIOCTAYaHHS Ta BOJOBIIBENCHHS, SKUH 3a0e3nedye
cTabilbHYy Togady Ta BiABiA BOAM JUI1  HACEJICHHS,

MIPOMHCIIOBUX OO0’€KTIB Ta CUIBCHKOTOCIOAAPCHKUX yrigb [1].
OpHak iX eKCIUTyaTalisi € JIOCUTh EHEPrOEMHOIO, aJke Maiike
21% cmoxuBaHOI €NEeKTPOEHeprii B CBITI IpHIagae came Ha
HacocHi arperatu [2]. Tomy B ymMoBax 3poCTaHHA LiH Ha
EHepropecypcy Ta HeoOXiTHOCTI PaIliOHATEHOTO BUKOPUCTAHHS
CJICKTPOCHEPTrii NHUTaHHS MiABUIICHHS €HEeproe(eKTHBHOCTI
HACOCHMX CTaHIIH € Ha3BUYAaHO aKTyalbHuM [3]. A B yMOBax
BilHM Ta KpH30BHX CHTyamid I mpoOiieMa HaOyBae mie
OUTBIIOTO  3HAYCHHS, OCKUIBKH YKpaiHa CTHUKAa€ThCS 3
Oe3IpeneAeHTHIMI BUKIMKAMH, MOB'I3aHUMHA 3 PYWHYBaHHIM
KPUTUYHOI 1HOPACTPYKTYpH BHACHIIOK BOEHHHX Hiil. CucremMu
BOJIOTIOCTAYaHHS Ta BOJIOBIIBEICHHS, 30KpeMa HACOCHI CTaHIIIi,
4acTo CTaloTh 00'€KTaMH MPSAMHX aTak abo CTPaXIaloTh 4Yepes
TIOIIKO/DKEHHST eHepreTHYHUX JIiHili [4]. Y 1ux Hax3BUYalHHUX
yMOBaxX HEOOXi/JHO IyKaTH HOBI TEXHOJIOTIYHI DillleHHs, sKi O
JIO3BONIMJIM  3a0e3NedynTH CTabilbHYy Ta eHeproe)eKTUBHY
poOOTYy HACOCHHMX CTaHIii Ta CHUCTEM BOJOIOCTAYaHHI Ta
BOJIOBI/IBEICHHA B MUIOMY, HaBiTh IIJ dYac OOMEXEHOTO
JIOCTYIy A0 pecypciB [5].

2. META

Meroto po0OTH € MJOCTI/DKeHHS Ta aHali3 Cy4acHHX
MiAXOMIB Ta METOMIB, fAKi MOXYTh OYTH 3aCTOCOBaHi st
IiIBUIIICHHS eHeproe(eKTHBHOCTI poOOTH HACOCHUX CTaHIIiH, a
TAKOX CIPHUATH PO3BUTKY MNPAKTUYHUX PEKOMEHJAIH s
MOKPAIEHHS YIpABIIHHSA CHCTEMaMM BOJOINOCTAdaHHS Ta
BOJIOBI/IBE/ICHHS y CyJaCHUX YMOBaX.

3. PE3VJBTATHU AOCJIIXEHb

[ligpuineHHss eHeproeeKTUBHOCTI POOOTH  HACOCHHUX
CTaHIli{l MOXE 3HAYHO 3HU3UTH BHTPATH HA CIICKTPOCHEPTii0 Ta
HiIBUIIATH  3arajbHy  e(eKTHBHICTb pPOOOTH  CHCTEMH.
Po3rissHEMO OCHOBHI MiIXOIM Ta METOIM [UTS BUPILICHHS AaHOT
npoOIeMH.
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3.1. Buxopucmanns enepeoeghekmurux Hacocie

OmauM 3 HepmMxX  KpOKiB O ITiJBHILEHHS
eHeproeeKTHBHOCTI € BCTAHOBJECHHS CYYaCHHX HAcOCIiB 3
BucokuM Koediniearom kopucHoi aii (KKJ). Hacocu craporo
3pa3Kka 4acTo MPAIO0Th Ha MOBHY MOTYKHICTh HE3AIEKHO Bif
noTped CHUCTEMH, IO NMPU3BOJUTH 10 HAMIPHOTO CHOKMBAHHS
eheprii. CydacHi HAacocM OCHAIleHI  BIOCKOHAJICHHUMH
pobounMHu  KojlecaMH ~Ta  JIOMATAMH 31  CHELiabHO
pO3paxoBaHUMH aepOJWHAMIYHUMH TPOQUIIMH, a TaKOXK
MOKPAIlCHUMH KOHCTPYKIISIMA BCMOKTYBAJIBHHX 1 HaIipHHUX
yacTuH. lle mo3BONsIE 3MEHIINTH TEpTs Ta TiApaBIiuHI BTpaTH,
HiIBUIOIMTH e(pEeKTUBHICT IepekadyBaHHs Boau. HosiTHi
TEXHOJIOTii  JO3BOJSAIOTH  3MEHIIUTH  TYpOYJIEHTHICTh 1
3aBUXPEHHS B HAcocl, 0 TakoX crpusie miasumeHao KK]I.
3apa3 HaCOCH BUT'OTOBISIOTHCS 3 BHCOKOSKICHHX MaTepialis,
SIKl CTiKi 10 KOpO3ii Ta 3HOCY, 10 3a0e3neuye TpuBary podoTy
Ta MiATPUMKY BUCOKOT €()eKTUBHOCTI NMPOTATOM YCHOTO TEPMiHY
eKCIUTyaTallii.

3.2. 3acmocysanms 4acmomHux nepemeoprosayis

OnmauM 3 HalleQeKTHUBHIINX Cy4acHHX pIlIeHb Ui
peryiroBaHHS pPOOOTH HACOCHMX CTaHIIA € YacTOTHI
MepeTBOPIOBaYi, SIK1 3HAYHO i ABHIIYIOTH ix

eHeproe(heKTUBHICTh. 3a3Ha4eHi MPUCTPOi 3MIHIOIOTH YaCTOTY
CNIEKTPUYHOTO CTPYyMY, SKHH IOJAEThCS HA EIEKTPOABUTYH
Hacoca. lle 1ae MOXXJIHBICT PEryJIIOBaTH MIBUAKICTH 00EpTaHHS
poTopa MABUTYHAa Ta, BIANOBIJHO, HPOAYKTHUBHICTE pOOOTH
HAcOCiB, IIO [J03BOJSIE ONTHUMI3yBaTH IXHIO poOOTy B
3aJIOKHOCTI Bil MOTOYHHMX mMoTped cucremu. ToOTO, KoM
MOMTUT Ha BOJY 3HIKYETHCS a00 THCK y CHCTEMi 3MIHIOETHCS,
YaCTOTHUH IIePETBOPIOBAY JI03BOJISIE HACOCY MPAIfOBATH Ha
HIDKYHX 00epTax, 110 3MEHIIY€E CIIOKHBaHHS EJIEKTPOCHEpril Ha
30-50%.

YacToTHI MepeTBOpIoBadi 103BOJSIIOTH HACOCY 3aIlyCKaTHCh

i 3yNMHATHCH  TOCTYNMOBO, IO  3HIKYE  MEXaHiuHi
HABAaHTXXCHHS 1  3HOIIYBaHHSA  4YacTMH  Hacoca  Ta
CJICKTPO/IBUTYHA, MIiHIMI3y€ pH3MK aBapiiiHMX cuTyamiit i
MOJOBXYE TepMiH poOoTH oOmamHaHHSA. TakoX BOHH

3MEHIIYIOTh MIKOBI HaBaHTA)XEHHS Ha EJIEKTPOMEPEKY, LIO
cnpusie OUThII e)eKTHBHOMY BHKOPHCTaHHIO €HEPropecypciB i
3HIDKEHHIO BUTpPAT Ha CHEPTit0 111 KOMyHaJIbHUX MiAIPHEMCTB.
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JIis BENMKHX BOJONPOBIIHUX CHCTEM, 1€ MOMMT Ha BOXY
MOXE CYTTEBO BapilOBaTUCS MPOTATOM JOOM Ta IHIB THIKHS,
YacTOTHI MEepeTBOpPIOBavi 3a0e3MeuyloTh IJIaBHE PETYITIOBAHHSI
nofaui Boau. Lle Takox 103BOJISiE YHUKHYTH CTPHOKIB THCKY,
IO TIO3UTHBHO BIUIMBA€ Ha JIOBIOBIYHICTH TPYOOIPOBOMIB i
3MEHIIIy€e PU3HUKHU aBapiii.

VY cuctemax BOMOBIJBEINECHHS YacTOTHI IEpeTBOPIOBaUi
TaKOXK JIOTIOMArarTh MATPUMYBATH e(eKTHBHICTh
HepeKayyBaHHS CTIYHUX BOA. BOHM 3HMXKYIOTh HAaBaHTa)KCHHS
Ha HAaCOCH B INEPiOAM, KOJU KITBKICTb CTOKIB € HEBEIHKOIO, 1
MiABUIIYIOTh X IPOXYKTUBHICTH MiJ] Yac MiKOBUX T'OJHH.

3.3. Asmomamu3zayia i onmumizayis pobomu Hacocie

ABTOMATHYHI CHCTEMH KEpyBaHHS JMO3BOJIIIOTE TOYHO
peryimoBati poOOTy HAcOCIB 3aJIeXXHO BiJl peanbHHX IOTped
CHCTEMH BOJIOIIOCTayaHHS B peanbHoMy dYaci. Hampuximan, y
TOAMHA MIHIMAIBFHOTO CHOXXMBAHHS CHCTEMH HACOCH MOXXYTb
MpaIOBaTl 31 3HIKECHOIO MOTYXHICTIO, a MiJ 4Yac MiKOBHX
HAaBaHTA)XCHb — HAa MaKCHUMaJbHHUX HapaMerpax. Lle 3Ha4yHO
3MEHIIye CHEPrOCHOXMBAaHHSA, CKCIUTyaTalliifHi BHUTpaTH Ta
3HOIICHHSA OONagHaHHSA, a TakKkoX MiJABHIIYE HaAi{HICTh
BOJIONIOCTAYaHH 1 3armobirae mepenagaM THUCKY Ta MepedosM y
1ojaui BOJIH.

[HTENneKTyanpHi CHCTEMH MOXXYTh JIETKO aIaNTyBaTHCS JO
3MIHIOBaHHX YMOB i TOTpeOd, W0 JIO3BOJSE CHCTEMi IIBHAKO
pearyBaTH Ha 3MiHy NONHTY i 3pOCTaHHA a00 3MEHIICHHS
KiJIBKOCT1 CIIO’KHBAYiB.

Alle Ha TIPaKTHULI BIPOBAIKECHHS aBTOMaTH30BaHUX CHCTEM
KepyBaHHA HAacocaMH B CHUCTEMax BOJIOIIOCTAYaHHS Ta
BOJIOBI/IBE/ICHHS] BHMarae peTelbHOI IATOTOBKM Ta MOXe
CTHKaTUCh 3 TIIEBHHMH CKJIAIHOLIAMH: IHTErpaiis HOBHX
TEXHOJIOTI 3 ICHYIOUYOI iH(PPACTPYKTYpOIO MOXKe OyTH
TEXHIYHO CKJIQJHOI0 1 BHMaraTH 3HAYHHUX 3yCHJb;, BHCOKI
MOYaTKOBI ~ BUTPATH  MOXYTh OyTH  TEPENoHOK Ui
BIIPOBA/DKEHHS; HEOOXIIHICTD 3MiH B YIPaBIiHCHKHUX MpOIEcax
Ta IOJAaTKOBE HaBYaHHS IepcoHany. Kpim toro, 30ip i 06poOka
aHWX, 3a0e3rmedeHHs KiOepOe3mekn Ta MOXIIMBI  (i3WdHI
00MEKEHHS TaKOXK MOXKYTh YCKIIQTHUTH LIeH IPOIec.

3.4. 3nuoicenns ciopasniunux empam y cucmemi

ligpaBmiyHi BTpaTH y CHCTeMax BOJOIOCTAYaHHS Ta
BOJIOBi/IBE/ICHHS] MOXKYTh CYTTEBO BIUIMBATH Ha €HEPrOBUTPATH
HACOCHMX CTaHIIH. 3acMiueHi, KOpo3iiHO 3HOIIeHi a00 HEBIpHO
3allPOEKTOBaHI TPYOOIPOBOAN CTBOPIOIOTH JOJATKOBHU OTIp
MOTOKY BOJAHM, 3MYLIYIOYM HACOCH TPALFOBATH 3 IiJABHIICHOO
MOTYXHICTIO. [IJIsl 3HIDKEHHS X BTPAT HEOOXITHO PEryIsIpHO
NPOBOAUTH TEXHIYHE OOCIYyrOBYBAaHHS CHCTEMH, OYHILATH
TpyOH, peMoHTyBaTH ab0 3aMiHIOBATH 3acTapiji eJIEeMEeHTH.
Takok B@KJIMBO  ONTHUMI3YBaTH  IPOEKTYBaHHS  HOBHX
TpyOONPOBO/IB, BHKOPHCTOBYIOUM TJIAAKi Marepiali Ta
MIHIMI3yI04H KiJIBKICTh MiCIIEBHX OIOPIB.

3.5. Buxopucmanmsa axymynronuux eMHocmeti 05 600U

AKyMyJIIOIOUI €MHOCTI Ta pe3epByapH IJis BOJH MOXYTh
JIOTIOMOITH 30ajiaHCyBaTH POOOTY HACOCHHUX CTaHLild. BoHu
HAKOIIMYYIOTh BOAY TMiJ Yac HHU3BKOIO CIIOXKHMBAaHHS 1
BHKOPHUCTOBYIOTH i1 Yy MIKOBI FOJIMHH, 3HW)KYIOUYH HAaBAHTAXKECHHS
Ha Hacocu. lle 103BOJNsS€ YHHKHYTH pIi3KUX KOJHMBaHb Y
CIOXKUBAaHHI  €JEKTPOCHeprii ~ Ta  3MEHIIUTH MiKOBI
HAaBaHTAKCHHs Ha CHEPrOCUCTEMY.

3.6. Enepeemuynuil ayoum ma MOHIMOpuHe

Peryisipauii eHepreTHYHUIl ayauT [O3BOJSIE BHSBUTH
ciabki Micis B poOOTI HACOCHHX CTaHIIN Ta pO3POOHUTH 3aX0IU
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IUId TiABHILICHHS iX €HeproeeKTUBHOCTI. BaximBo Takox
BIIPOBAKYBaTH CHCTEMH MOHITOPHMHTY, SIKi JJO3BOJISIOTH
BIZICTe)XYBaTH CIIO)KMBAaHHSA €Heprii B peampHOMy daci. Lle
JIOTIOMO’KE BYACHO pearyBaTH Ha BIAXWICHHS BiJ HOpPMH Ta
ONTHMI3yBaTH poOOTY BCi€l CUCTEMH.

3.7. Buxopucmanns 6i0Ho6m06a16HUX Odicepen eHepeil

BukopucTaHHS BiTHOBIIOBAaHMX JDKEpEN €Heprii, TaKkux sK
COHSYHI TaHewi abo BiTpsiHI TypOiHM, IS )KUBJICHHS HACOCHUX
CTAHI[H € TepCIeKTUBHUM pILICHHSAM JUIi 3MCHIICHHS
3aJI€KHOCTI Bi TpaAuMLiiiHUX kepen eHeprii. Hampukian,
HACOCHI CTaHLil MOXYTb BHKOPHUCTOBYBAaTH €JIECKTPOEHEPTIIO,
BUPOOJICHY COHSYHUMHM HaHENsAMH, y JCHHHMH 4ac, KOJH
CIIOKMBaHHA BOOW € HaWBumMM. lle MO3BONUTE 3HUBHTH
HaBaHTa)KCHHS Ha €HepProcucTeMy y IIKOBi TOJVMHH Ta 3araibHi
BUTPATH Ha eJIEKTPOEHEPTiI0.

4. BHCHOBKHU

CydacHI TiAXOAW A0 MiABHIICHHS EHEProe(eKTHBHOCTI
HACOCHHX CTAHIIH CHCTEM BOJONOCTaYaHHS Ta BOJOBIIBEACHHS
BKJIFOUAIOTh BHKOPHUCTAHHS EHEProe(eKTHBHUX HACOCIB 3
YaCTOTHUMH HEPETBOPIOBaYaMH, IHTETpaLil0 aBTOMATH30BaHUX
CHCTEM KepyBaHHs, IIOCTIHHMH MOHITOPHHT Ta aymIuT,
3HIKEHHS TiIpaBIiYHUX BTpPaT B CHCTEMi, BHKOPHUCTaHHSI
AKyMyJIOIOUMX €MHOCTEHl Ta BiJHOBIIOBAIBHHX JDKEpe
eneprii. He3Bakaroun Ha Te, IO BIPOBA/DKEHHS IMX DillleHb
MOXe OYyTH KOIUTOBHHM 1 CKIaJgHHUM 4epe3 TeXHIuHI Ta
OpraHizamiifHi TNEepeIKoad, IX KOMIUIEKCHE 3aCTOCYBaHHS
CYTTEBO 3HW)KYE BHUTpPaTH Ha EHEPropecypcH Ta IOKpallye
HaJliiHICTh pOOOTH BKa3aHUX CHCTEM.
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