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KueBckyii HaMOHAJbHBII YHUBEPCHTET
CTPOUTENBCTRA M apPXUTEKTYPHI

ABTOMATU3ALNA HACOCHbIX C“TAHLI“MVI
B YCnoBusax roeroaos CUPUUCKOU
APABCKOW PECNYBINKK

VyuteiBas Bce yMeHblHaowuiica ae6ut neneBoro npoaykra (L{IT) —
BOJIblL, MAyLUeH Ha pasHbie HyX[bl, 0CODEHHO B ee cronuue -— r. Jamacke,
a TaKKe HeYKIOHHBIA poCT BoJonoTpebaeHus B ropose, B CEIBCKOM H MeJIeo-
PAaTHBHOM XO03sHCTBe, BO3HUKAeT He0OXOAMMOCTh B MOBBILLIEHHH UHTEHCHB-
HOCTH MCTIONIb30BaHUA CYIIECTBYIOLIMX M CTPOUTENBCTBA HOBBIX CHCTEM BO-
JOCHabXeHHs.

C 3KOHOMHYECKOH TOUKH 3pEHHUA, [10 MHEHHUIO aBTOPa, Haubosee GLICTPO
1 3¢eKkTHBHO NMpobieMa LEHTPATH30BAaHHOIO BOJOCHA0KEHUA peluaeTcs 3a
CYeT MCMNONB30BAHUA NOJA3EMHBIX HMCTOYHHMKOB, BOJAA KOTOPBIX B MHOTHX
cnyyasx He TpeOyeT ouvMcTkU. IIpH 3TOM HCKJIIOYAETCH ~ CTPOMTENBCTBO
CNOXHBIX ¥ JOPOTOCTOAIMX OYMCTHBIX COOpY’KeHMH, 3aHHMatolMX Gob-
LIIHe NPOU3BOACTBEHHBIE IIOWAAHM, UCTIONB30BAHKE peareHTOB, 3HAUYHTENIEHO
YOPOIAIOTCSA NPOLECCH aBTOMATH3ALMH U yNpaBieHus paboToii Bcero kom-
TJIeKca BOJOMPOBOAHBIX COOPYKEHHH M WX 3KCTTyaTauue.

Ha HacocHBIX cTaHUMAX Kak NpH HAIHYMH TOA3eMHBIX, TaK M PEYHBIX
HCTOYHHKOB BOJOCHA0KEHUI UMEETCS BO3MOXKHOCTh OCYLIECTBAATH HpOLIECC
noTokopacnpenenerus L{I1 ¢ co3naHHeM aBTOMaTH3MPOBAHOH CHUCTEMBI YII-
paBieHus TexHonornyeckuM npouecoM (ACVYTII) kak B ycTaHOBHUBLIMXCH,
TaK W B JUHaMHYecKUX ([epexoJHbIX) pexumax. IIpy 3ToM Ha HAaCOCHBIX
CTaHLMAX BCe n;ﬁ%ueccm, CBA3aHHBIE C ITyCKOM, OCTAHOBKOW M KOHTpOJEM 3a
COCTOAHHEM HACOCHO-CHJIOBOTO 0GOPYAOBaHHA, OCYIIECTBIAIOTCA B CTPOro
YCTaHOBJIEHHO# IMOC/IEA0BATENBHOCTH aBTOMAaTHYECKUMH YCTPOHCTBaMy, 0e3
Y4acTus 4yenoBeka.

Kpome Toro, pH ynpaBlReHHH OCYIIECTBSETCAd KOHTPONb 3a JaBileHU-
€M BO BcachiBatollleil M HAlOPHOHN JHHHAX, TeMIEpaTypOH MOAIIUITHHKOB H
CaJlbHUKOB, HATMYMEM HaNpAXKEHUs Ha BBOOHBIX LIMHAX HACOCHOM CTaHLMH
¥ Ha IMHAX aBTOMATHKH, a TaKXKe 3aliuTa arperaTroB oT KOPOTKOro 3aMbIKa-
HUS, Tieperpy3Kky M T. 1. B Ciyyae MOABIEHUs MepedrcaeHHbIX HEHOpMAJb-
HOCTell cpaGaTeiBaeT pejie 3allMTEI, BBIKNOYas arperar U3 poGortel. IToche-
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Jyloillee BKJIIOUEHHe arperara B pob0Ty BO3MOXKHO JIMIIb MOCJE YCTpaHEeHHs
HEIoMa0K.

CurHanbl Ha BKIIOYEHHE M OCTAHOBKY HAacOCHBIX arperaTtoB MpH aBTo-
MaTMYEeCKOM yTpaBJeHHUH NMOJAIOTCS C NMOMOLIBIO peJie YPOBHS, YCTaHOBJIEH-
HOro Haj 6akoM BOJOHANOPHOIO COOPY)KEHHs WIIH pe3epByapa, MJM pefie
AABNCHUSA, YCTAHOBNCHHOIO B XapaKTepHbiX Toukax ceT. [Tonyyenubid ot
peneflaTiMKa CUrHa 0oOecTeyHBACT MEPEKIIOYEHHs B LEMAX yMpasieHds U
CUTHANIMN3aUMH, BCIEACTBUH HEro MPOUCXOAUT BKIIOYEHHE IPOMEXKYTOUHBIX
pesie U UCMONHUTELHBIX MEXAHN3MOB, 00€CTIeyHBAIOIMX BKIIIOYEHHE arpe-
rara B onpe/ieJieHHOH MocnenoBaTeNbHOCTH.

CocTosHHE arperatoB U pexuM HX poGOTHI KOHTPOJIUPYIOT Clieltab-
Hble peJie, BO3eicTBYIOINE Ha aBapuifHoe. OTKJIOHEHHS OT yCTaHOBJIEHHO-
ro pexxuMa paboThl BbI3BIBAIOT cpabaTbiBaHHE aBApPHIHOrO pene, KOTOpoe
oTkno4daet pabounii arperar U Npv HaMUYNK PE3EPBHOrO arperara aBToMa-
THYECKH BKJII0YaeT MOCIEAHUH.

OCHOBHBIMU MPOLECCAMH, KOTOPbIE MOTYT BBIMOJHATECS HA HAaCOCHBIX
CTAaHLMAX aBTOMAaTHHYECKH, ABIAIOTCA: 1) BO3ZHMKHOBEHHE H Mepefaya MM-
NYNLCOB Ha MYCK ¥ OCTAaHOBKY arperatos; 2) BbIAEPXKKA BPEMEHM Kak nepes
MYCKOM MOCJI€ TofydeHHs UMMYyNbca, Tak H MeXAy OTAECNIbHBIMHU Mpoleca-
Mu; 3) BKIIOYEHHE OJJHOrO MJIM HECKOJIbKMX HACOCHBIX arperaToB B yCTAHOB-
JIleHHOH Moc/IeoBaTeNLHOCTH, NIPHYEM 3TO BIJIIOYEHHE MOXeT ObITb MpOoU3-
BEJIEHO Ha NONIHOe HaNpshkeHHe (NPSMO MYCK) HIIH Ha MOHHKEHHOE Hanps-
JKEHUE C MOoCJeayOiMM BKJIIOYEHHEM Ha TOJIHOE HanpsKeHUe MNoclie ycTa-
HOBJIEHHO/1 BbiIEP)XKH BPEMEHH (CTYMEHYACThII NMycK); 4) co3aaHue U NOA-
Jlep’kMBaHHe HeoOX0AMMOT0 pa3pexeHus BO BCACkiBaKoUIEM Tpybonporoje
Hacoce, eCJIN OH He HaXOJAMTCA MOJ 3alNUBOM, MEPe] IyCKOM; 5) OTKpHTHE H
3aKpbITHE 3alBHXEK Ha TpyOoIlpoBojax B ONpEJE/ICHHbIe MOMEHTHI NpH
MyCcKE U OCTaHOBKe; 6 KOHTPO/b 32 BbIMOJHEHHEM arperaTtoM YCTaHOBJIEH-
HOTO peXXMMa Ipu mmycke, paboTe 1 ocTaHOBKE; 7) OTK/MIOYeHHe paboTaloiie-
O arperara fpy HapylieHui M pesxiuma poOOTHl Y BKIIIOYEHUE Pe3epBHOTO
arperata; 8) nepenaya CUrHajoB o paboTe arperaToB ¥ aBapUHHBIX H3MEHe-
HUAX Ha TMCTeT4epCKHil MYHKT; 9) 3allKTa arperatos B Tex ciyyasx, Koraa
MM yrpokaeT ONacHOCTb MOBpeXAeHUs OT Neperpesa MOAMMIHAKOB BCJIed-
cTBue paboTel Hacoca O€3 3anuBKH, OT BbiNaneHHs (asbl, MpH Meperpyske
37IeKTpoABHrarens M T. n.; 10) oTomieHue W BEHTHISLHA CTAHUUH, a TaKke
HX 0XpaHa OT MPOHWKAHH$ NMOCTOPOHHMX JHL; 11) BKIIOYEHME W OTKIIOYE-
HHE JPEHAXKHBIX HACOCOB.
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C ToukM 3peHHs TEOPHM aBTOMATHYECKOI'O PEryJIMpPOBAHHA OCHOBHBIM
MPOLIECCGM CUCTEMBI YIPABIEHHS ABJIAETCS PErYJIUPOBaHHE YPOBHS KUIAKO-
CTU B pe3epByape. [Ipy 3TOM rnaBHEIMU TpeGOBAHUAMH, NPEAbABIIEMbIMH K
CHCTEME, SABIAIOTCA HANEXHOCTh H MPOCTOTa OOCTY)KUBAHUS B 3KCILTyaTa-
1Md. B T0 ke BpeMs Ha TOYHOCTB PEryJIUPOBAHUA HE HATOKEHO KaKuX-mubo
xecTKuX ycnopuil. Mcxons u3 3Toro, Ans aBToMaTU3anuy paboTsl HACOCHBIX
arperaTos 4Haile BCEero MCMOJA3YIOT NMPHHLMIBI PEJIEHHOro IBYXMO3ULHOH-
HOT'O peryJIMpoBaHusl.

Ha HacocHbIX CTaHUMAX MOXET MPOHU3BOAUTHCS aBTOMATHYECKOE pery-
JUpPOBaHHe Harnopa H MPOM3BOAUTEILHOCTH HACOCHBIX arperaros.

Ha pucyHke B BHIe cxeMbl NI0Ka3aHbl OCHOBHBIE MPOLECCHI, ABTOMATH-
3MpyeMEI€ Ha HACOHBIX CTAHLMAX, AaHBI BO3MOKHBIE BADUAHTHI aBTOMATHYe-
CKOrO BK/IHOYEHHst HACOCOB M OCYLLECTBICHUS! UX 3aJIMBKHU TEpE] MYCKOM B
pabory.

Haubonee MMPOKO NPUMEHSIOTCS I'MAPOMEXAHUYECKUAE CXEMBl, aBTO-
MaTHYeKiii ycK Hacoca B KOTOPBIX ocyluecTBIseTcs 6€3 npeBapuTeibHOro
(mepex myckoM) 3auBa LEHTPOOEKHOro Hacoca; ¢ IPeABapHTENbHBIM 3aT4-
BOM Hacoca OT HanopHoro natpy0ka; ¢ nmpeaBapUTeIbHBIM 3JTHBOM Hacoca C
MOMOLIBIO BakyyM-yCTaHOBKH. Kaxk1as MoxeT 6BITh C OTKDBITOH IpH MycKe
WM 3aKpBITOH HamopHOH 3anmBIbKKOH. TakuM 00pa3soM, BO3MOXKHBI 1IECTh
TUIpPOMEXaHHYECKHX CXEM HacOCHOMN yctanoBKH. ITyCk HacOCOB ¢ OTKpHITOH
HAMOPHOM 3aABHKKON MOXeT OBITh MPHHAT MPH Hacocax MAIoH Npou3BOAH-
TEJIbHOCTH, MMEHIUHUX pPe3epB MOLIHOCTH, AOCTATOYHBIA A INEPEeKphITHs
neperpy3ku, KOTOpas BO3HHUKAET IPU IyCKE C OTKPBITOH 3a[BHXKKOI; NpH
paboTe HacocoB Ha TPYOOMpOBOJAaX HeOONBIIOro MpPOTSKEHHUS; TPH yCTa-
HOBKe Ha Tpy6OoMpoBOJe MPOTUBOYAApHBIX yCTPOHCTB. OMBIT IKCIITyaTalUH
aBTOMATH3MPOBAHBIX HACOCHBIX YCTAHOBOK BBIABIAET LieNecoo0pa3HOCTh U
BO3MOXXHOCTb MCK/IFOYEHHs HAMOPHBIX 3aABHXEK BO MHOIHX Clly4yasx mnpax-
THUKH.
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