JOBbIYA

YOK 622.276:62.52; https://doi.org/10.37878/2708-0080/2024-6.04
https://orcid.org/0009-0009-3934-3813
https://orcid.org/0000-0003-4284-9048
https;//orcid.org/0000-0009-3588-2078

IOOEKTUBHOCTb PABOTDI

LUTAHIoBbIX CKBAXXUHHbIX HACOCOB
B OCJZTIOXXHEHHbIX YCJTOBUSAX

A.A. KAPUBAEB, IE. KANELLEBA, A.A. KAPUBAEB,
PhD, CT. Npenogasarenb, PhD,
Karibaevaskar83@gmail. kalesheva-gulmira_29 69@ Karibaevasylbek77@gmail.
com mail.ru com

ME>XOYHAPOOHbIA AKAOEMWYECKUIA YHUBEPCUTET,
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3AMNAOHO-KA3AXCTAHCKNA MHHOBALIMOHHO-TEXHONOIMMYECKUA YHUBEPCUTET,
Pecnybnuka KasaxctaH, 090001, r. Ypanbck, np. H. Hazap6aesa, 208

B cmambe paccmompeHbl npobriemsbi, ces3aHHble ¢ 8030elicmeueM rnecka U MexaHU4eCcKuX
npumeceli Ha pabomy wmaHz208bIX Ck8axUHHbIX Hacocos (CLLIH) npu dobbide Hegomu. Mecok, no-
cmynarouwul u3 niacma, ebi3bigaem paspyweHue demarell HacoCco8, 3aK/IUHU8aHuUe MiyHxepa,
rnospexoeHue pe3bbo8bix coedUHeHUU U YCKOPEeHHbIU U3HOC mpy6, Ymo npusodum K CoOKpawjeHuro
MexpeMoHmMHoeo rnepuoda. [nsi 6opbbbi ¢ amumu npobremamu rnpedroxeHb! pasnuyHblie Memoosbl,
makue KaK ycmaHo8Ka 1eCo4YHO20 SIKOpsi, MPUMeHeHuUe ¢huribmpos u mpybyamsix wmaHe. Takxe
paccmampusaemcs ucnons3o08aHue 00NMoTHUMeENbLHO20 06opydoeaHuUs, 8Ko4ast 2a30MeCOoYHbIU
skops (1), kamepy mpy6HoU okanuHbl (KTO) u aemocuyersi, Komopbie 03801150 m 3¢hHEKMUBHO
yMeHblWamb efiusiHUe recka u MexaHu4ecKux yacmuuy, Ha HacocHoe obopydosaHue. CosmecmHoe
rpumeHeHue amux ycmpolicme criocobcmeyem ygsenuyeHur pecypca pabomesl HACOCO8, CHUXe-
HUIO 8epOSIMHOCMU 3aK/IUHUBAHUS U U3HOCA IMITyHXEPHbIX U KIlanaHHbIX nap, a makxe yrnpoue-
HU rpoyecca mexHu4eckoeo obceryxusaHus. Pe3ynsmamel npoeedeHHO20 aHanusa pabomsi
107 ckeaxkuH Ha MecmopoxdeHusix 3anadHozo peauoHa Pecrybnuku KazaxcmaH nodmeepxxdarom
aghgpekmusHOCMb MPedIoKEeHHbIX peleHul 8 yryHueHUU 3KCrilyamayUuoHHbIX Xapakmepucmuk
wmaHa08bIX HaCOCHbIX YCMaHOBOK.

KITIOYEBBIE CJIOBA: ckga)KUHHbIE HacoChl, MeExaHU4YeCKue rnpuMecu, MecKornposierieHue,
¢unbmp, 2a3onecoyHbili IKOpb, Kamepa mpy6HOU OKaluHbl, a8mocyer, asmocuyern-pacyer.
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XAJbIKAPATBIK AKAOEMNANBIK YHUBEPCUTET
KasakctaH Pecnybnukackl, 090014, Opan k., Linonkosckuii k., 15

BATbIC KASAKCTAH NHHOBALINANBIK-TEXHONOIMMNANbIK YHUBEPCUTETI,
KasakctaH Pecnybnukackl, 090001, Opan k., H. Hazap6aes aaHfbinel, 208

Makanada Kym MeH MexaHuKarblK KocranapobiH MyHal eHOipydeai wimaHaarsbiK YHFbIMa co-
prbinapbiHbid (AKLL) xymbicbiHa acep emyiHe balinaHbicmbl Macerienep Kapacmbipblinadsl. Ka-
bammaH whbiKkaH KyM copfbl 6enwekmepiHid 6y3binybiHa, nopweHb0iH kenmeryiHe, 6ypaHdarbl
KocblribicmapObiH 3akbiMOaryblHa xoHe KybbiprapObiH me3 mo3ybiHa oKenin coradbl, 6y xeHoey
Ke3eHiHiH KbicKapybiHa akenedi. byn macenenepmeH Kypecy YWiH KyM SIKOpbiH OpHamy, cy3ainep
MeH Kybblpribl wmaHaanapObl KorndaHy cusikmbl apmyprii 8dicmep ycbiHbinFaH. CoHOal-akK, Kym
MeH MexaHuKarblK 6enwekmepdiH copfbl xabObikmapbiHa acepiH muimoi azalimyra MyMKiHOIK
bepemiH 2a3 KymObi sikopb0i (1), Kybbipnbl Mmacwmabmsl kamepaHbi (KTO) xeHe asmomipkeme-
nepdi Koca anFaHOa, KocbiMwa xaboblKmbl natidanaHy Kapacmslpbinadbl. byn Kypbinrbinapobi
bipniecin KondaHy copfblnapObiH XYMbIC iCmey pecypCbiH yrFaltmyFa, nopweHbOIK XoHe KrnanaH
JKYrmaphbiHbIH Kermersty XoHe mo3y biIkmuMasobifbiH a3alimyra XeHe mexHUKarbIK Kbi3Mem Kep-
cemy npouyeciH xeHindemyae biknan emedi. KazakcmaH PecrybnukacbiHbiH 6ambiC 6HipiHOeai KeH
opbiHOapbiHOarbl 107 yYHFbIMaHbIH XYMbIChIHa Xypeai3inzeH manday Homuxxernepi wmaHaarsbikK Co-
PFbl KOHObIPFbIIapbIHbIH natdanaHy cunammamanapblH xakcapmyoa yCbIHblIFaH wewimoepoiH
muimdiniaiH pacmaiosbi.

TYWIH CO3/[EP: yHrbima cOprblnaphl, MeXaHUKarbIK Kocranap, KYMHbIH natida 60mybi, cy3ai,
2a3 KyM siKopi, Kybbip MacwmabbiHOarbl Kamepa, asmomachiMandaylbl, a8MOKesiK mipKeMeci.
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The article discusses the influence of sand and mechanical impurities on the operation of
borehole pumps (USA) during oil production. Sand coming out of the reservoir leads to the destruction
of pump parts, piston jamming, damage to threaded connections and rapid wear of pipes, which
leads to a shortened repair period. Various methods are proposed to combat these problems, such
as the installation of sand anchors, the use of filters and tubular rods. It also provides for the use
of additional equipment, including gas sandblasting anchors (PG), a tubular zoom camera (KTO)
and an auto connection, which will effectively reduce the impact of sand and mechanical particles

HE®Tb 1 TA3 &> 2024 6 (144) 33



JOBbIYA

on pumping equipment. The combined use of these devices helps to increase the service life of
pumps, reduce the likelihood of jamming and wear of pairs of pistons and valves, and simplify
the maintenance process. The results of the analysis of the work of 107 wells in the fields of the
Western region of the Republic of Kazakhstan confirm the effectiveness of the proposed solutions
in improving the operational characteristics of rod pumping units.

KEY WORDS: borehole pumps, mechanical impurities, sand formation, filter, gas sand anchor,
tube scale chamber, truck carrier, truck carrier.

Benenne. [lourn moioBuHa (hoHAA ACHCTBYIOMIX HE(PTEIOOBIBAIONTINX CKBAKIH

P® u cTpan CHI' skcrutyaTupyercs IITAaHTOBbIMU CKBAXKMHHBIMU HACOCHBIMU

ycranoBkamu (LLICHY) Ha ocHOBe OanaHcupHBIX cTaHKoB-Kadasok (CK). 11u-
pokoe npumeHenne Takux CK cBs3aHO HE TONBKO C BHICOKOM HaJIe)KHOCTBIO, TPOCTOTOM
00CITy’)KUBaHHS U PEMOHTA B POMBICIIOBBIX YCIIOBHSX, HO U TIO3BOJISICT IIPH CPEIHUX H
MaJbIX JebuTax HeTH CyIIeCTBEHHO CHU3UTh OTHOCUTEIFHYIO JIOJF0 CTOMMOCTH TI0-
TpeOJICHHON PHEPTUH B ce0€CTOMMOCTH He(PTH, MPUYIEM TP BHICOKOH OOBOTHEHHOCTH
MIPOTYKIIMH BOTIPOC IMOTPEOJICHUS SIEKTPOIHEPTUH SIBISIETCS KITFOUEBBIM, ITOCKOJIBKY
oTIpe/ieTIsieT PEHTa0eIbHOCTh He(DTET00BIYH.

st MakcuManbHON He(TeoTaauu miacta Tpedyercs: cTaOuIu3anms 3a1aHHOTO TeX-
HOJIOraMH TMHAMUYECKOTO ypoBHS HeTsiHol sxuakoctu (JYHXK) B ckBakune, uto 10-
CTUTAETCS TPUMEHEHHEM PETYIHPYEMBIX IEKTPOTIPUBOJIOB.

Jns mpuBoza monasstomiero 6onpmuHcTBa CK MPUMEHSIOT aCHHXPOHHBIE JIEKT-
ponsurarenu (AJl) ¢ KOpOTKO3aMKHYTBIM POTOPOM, PETYIMPOBAHIE CKOPOCTH KOTOPBIX
st nonepxanust {YHXK ocymectistor inbo Ha OCHOBE MEPUOANIECKOTO BKIIOUCHHS
HICHY B paborty, 1100 M0 cXeMe «TUPUCTOPHBIN PEryasTOp HANpPsLKEHUS — AaCHHXPOH-
HBIW DIIEKTPOJBUTATEIBY, JTHOO 0 CXeMe «IpeoOpa3oBaTeib YaCTOThl — ACHHXPOHHBIH
anexrponsurarenby (ITU-A/]). Kak moka3siBaroT MHOTOUNCIICHHBIC UCCIICIOBAHMUS, TIPH-
MEHEHHE TTOCIIETHEr0 BapHaHTa MMEET CYIIIECTBEHHO OOJIBIINI (PYHKITMOHAT U BO3MOXK-
HOCTH TMOBBIeHUs dHeprodddexruBHocTr dkcruryararun [IICHY. Onnako mis peanu-
3aI[1M 3THX BO3MOXKHOCTEH TpeOyeTcsl yCTaHOBKA KaK MUHUMYM TpeX JaTYUKOB: AaTUMKa
JUHAMHYECKOTO YPOBHS MJIH JaTUYUKA YCHIIUS 11 KOCBEHHOH OIIGHKH YPOBHS JKHJIKOCTH
B CKBa)XXKMHE, JlaTuMKa yriia HaksoHa Oanancupa CK u maryuka ckopoctu Ha Basry A/Jl.
Cepuiino Beityckaemble CK He OCHANIAIOTCS TAKUMU JITATYMKAMH, HO U MX YCTAaHOBKA B
peaNbHBIX YCIOBHUAX SKCIUTyaTalliy HE TOIBKO YBEIMUMBACT HKCILTyaTaI[IOHHBIE PACX0-
ITbI, HO ¥ CHIDKAET BEPOSITHOCTH 0€30TKa3HOM paboThl. ClenyeT OTMETUTh TaKKe, 9YTO
B Iiepeaaye ABMKEHHS OT Baja AJl K MIIyHXEPHOMY HacoCy MPUCYTCTBYET KPHUBOLLIUII-
HO-IIaTyHHBI MEXaHWM3M, BBI3bIBAIOIINN 3HAYUTEIbHBIC IO BEIMUYHNHE [IUKINYECKIE
3HAKOTIEPEMEHHbIE Harpy3KH Ha BaJly TPAHCMHCCHOHHOTO MEXaHHU3Ma, a BO3BPATHO-II0-
CTyIaTeNIbHOE JIBMKEHUE KOJIOHHBI IITAHT UMEET BOTHOBOW XapakTep, YTO yCyTryomseT
npobiemy sHeprodddexTusHoro ympasnenus [LICHY [1,2].

CrnienoBarenbHO, IS pealn3aii BO3SMOXKHOCTEH OBBIIIEHUS SHEPTOdEKTHBHO-
ctu LLICHY, npenocrapisieMbIX peryaupyeMbIMU IPUBOIAMH, HEOOX0qMMa pa3paboTka
METO/I0B KOCBEHHO! OIIEHKH MEPEMEHHBIX COCTOSTHHS TEXHOJIIOTHUECKOTOo Mpoliecca, Mpu-
9YeM, BOMIPOCHI MOBBIIICHHUS YJHEProd(h(HEeKTUBHOCTH 10OBIYU HE(TH JOJIKHBI pelIaThCs
B KOMIIJIEKCE C 3aj[a4eii OICHKH ¥ CHIDKCHUS BIUSTHUS JMHAMUYESCKUX HAIPY30K B MeXa-
Hugeckux snmemenTax CK Ha sHEpreTHKy AIeKTpOPHUBO/IA.
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MarepuaJibl 1 MeTOABI HccienoBaHus. [Ipekpaiienue unu orcyrcTue GoHTa-
HUPOBaHUS 00yCIOBUIIO NCTIOJIB30BAHUE IPYTUX CIIOCOOOB MoJbeMa He()TH Ha MTOBEpX-
HOCTB, HAIIpUMEP, MMOCPEACTBOM IITAHIOBBIX CKBA)KMHHBLIX HACOCOB. DTUMHU HACOCAMH B
HaCTOsIIIee BpeMsT 000pyI0BaHO OOJIBIITMHCTBO CKBXXUH. [|eOUT CKBaKUH — OT JECATKOB
KAJIOTPaMM B CyTKH JI0 HECKOJIBKAX TOHH. Hacock! omyckaroT Ha ITyOWHY OT HECKOIBKHAX
necatkoB MeTpoB 110 3000 m unorna o0 3200 - 3400 m.

OHUM U3 CephE3HBIX MPENSATCTBUIA MPU PA0OTE MITAHTOBBIX CKBAXKMHHBIX HACOCOB
SABJIIACTCA MECOK U MCXaHUYCCKUC ITPUMECH.

[lecok, mocTymarommii U3 1IacTa, MOKET 00pa30BHIBAThH HA 3200€ TIeCYaHyI0 IPOOKY,
B PE3yJIbTATE Yer0 YMEHBIIAeTCS WIH TOTHOCTHIO MPEKpaIaeTcs MPUTOK HeTH B CKBa-
kuHy. Tak ke, momnaas B HACOC, MEeCOK MPEKIECBPEMEHHO HCTHPAET €ro JIeTajH, 4acTo
3aKJIMHUBACT ILTYHXKEP B IMIIMHApE. OCHOBHBIE MEPOIPUATHS 10 00pb0e C eCKOM Ha
npueMe Hacoca:

- YcraHOBKa Ha TIpUEMe Hacoca MeCOYHOTO SIKOPS;

- PerynmupoBanue oTOopa KUAKOCTH U3 CKBAKHUHEI;

- Ilpumenenmne TpyOUaTHIX IITAHT.

OO0mue 3aKOHOMEPHOCTH JIBIKSHHS TTeCKa B Hacoce U TpyOax Te ke, YTO | IO IKC-
TUTyaTalMOHHOM KOJIOHHE, HO HETIONa/IKH, BhI3bIBAEMbIC, UIMCIOT CBOH CYIIIECTBEHHBIC
0co0eHHOCTH. M3 3KCIUTyaTallMOHHOM KOJIOHHBI ITECOK MOMa acT CHavYalla B 3allIUTHOS
npucnocoonenue (GpuibTp, ra3oBbIi IKOPb U T. [1.), CMOHTHPOBaHHOE Ha TIPHEME Hacoca.
Jlarnee mecok mocTynaer B HaCOC M CYIIECTBEHHBIM 00pa3oM BIIMSIET, IIPEXKJIE BCETO, Ha
paboToCTIOCOOHOCTD TUTYH)KEPHOW U KJIaNaHHbIX map. [lecok oTpumarensHo BIMSIET U HA
pe3p00BbIE COSTMHEHHSI HACOCHBIX TPYO — MY MaseHIneil HerepMEeTHYHOCTH COSTUHEHHS,
0COOCHHO B 0OBOTHEHHBIX CKBaXXHHAX, IIECOK OBICTPO pa3benaeT pe3nly u yepe3 oopaso-
BaBIIMNCS KaHA POTEKACT KUIKOCTh. ITO TPEOYEeT MPOBEIEHHS CIIOKHOTO MO3EMHOTO
PEMOHTA. HaKOHeH, MECOK B OTKAYMBaeMoOi JKUAKOCTH YCWICHHO M3HAIIUBACT ITAHTOBBIC
MY(QTBI ¥ BHYTPCHHIOIO TIOBEPXHOCTH TPYO, 0CO"0CHHO B MCKPUBIICHHBIX CKBAKUHAX.

[Ipn mBIDKEHNH TIecKa TI0 HACOCHBIM TpyOaM 00pasyeTcst 0CaIoK IMecka U HacoC 3aKITH-
HHIBAETCsI, HO HE B MPOIIecce ero paboThl, a P OCTAHOBKE HACOCHOHW YCTaHOBKH T10 TOM HITH
WHOM nprurHe. [[pOMBICIIOBBIN OTIBIT TOKA3BIBACT, YTO MOIABIISIOINICE YUCIIO 3aKIIMHUBAHUM
TUTYH)KEpa ITPOUCXOJTUT IPH OCTAHOBKAX CKBAKWH, JIAXKE CPABHUTEIBHO KPAaTKOBPEMEHHBIX,
Ha 10-20 Mun. OOBSICHSETCS 3TO TEM, YTO OCAKJICHUE MECKa HAYMHACTCS CPa3y XKe, KaK TOJIBKO
OCTaHOBHJICSl HACOC, B OTIIMYME OT YCIIOBHIA 00pa3oBaHust POOKHK Ha 3a00€, TJie OCax/ICHHE
HAa4YMHAETCA HE Cpa3y, TaK KaK MPUTOK 13 TIACTa MPOJOIDKAETCsl HEKOTOPOe BpeMs IIOCIe TIpe-
KpaIeHust 0TO0pa JKUKOCTH U3 CKBaKUHBL. Ho 001IHe 3aK0OHOMEPHOCTH 0CaIKo00pa3oBaHus
HaJl HACOCOM II0 CYIIIECTBY T€ XK€, YTO U IPU 00pa30BaHUH 3a00HHBIX TIPOOOK.

SBnennst mpoOko0Opa30BaHMs B CKBOKMHAX U JICHCTBHE MIECKa Ha MOA3EMHYO 4acTh
HACOCHOM YCTaHOBKU B3aWMOCBSI3aHbI; CHIDKEHUE MITH TTPEKPAIICHUE TT0/1a4H JKUIKOCTH
BCJIEJICTBHE OBICTPOTO M3HOCA pabouuX Map Hacoca, pa3MbiBa TPYOHBIX COSJMHEHHUH 1
T.JI. BEI3BIBACT 0Opa3oBaHue MpoOku Ha 3a00e. [ToaToMy "wacTo ObIBaeT Tak, 4TO IMEPBO-
TIPUYMHON TIPEKPaIIeHHs TI0/IauH KUAKOCTH SBIISIETCS He 0Opa3oBaHue mpoOKu Ha 3a0oe,
a HEeTIoJIaJIK!, BBI3BIBAEMBbIE TIECKOM B paboTe 1mo3eMHoro o0opympoBanus. Ho kakoB Obl
HU ObLT XapakTep MecKkooOpa3oBaHuil, B KOHEYHOM CUETE, HETOIAKU 13-3a [TeCKa BEIyT
K PE3KOMY COKPAICHUIO MEKPEMOHTHOTO ITEPHO/Ia CKBAXKHIHBI.
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[Tecok, momagast B HacocC, pa3pylaeT MpUrHaHHbBIE TOBEPXHOCTH AeTajei Hacoca,
YBEIMYMBAET YTEUKH JKUIKOCTH Yepe3 KIaraHbl U 3a30p MEXy LUIMHIPOM U TUTYHXKe-
POM, a MHOT/IA BBI3bIBACT 3aKIIMHUBAHKE TUTYH)KEpa U OOPBIBBI ITAHT [4].

[t 00pBOBI € BpeiHBIM BIUSHUEM N1E€CKA IPUMEHSIOTCS PAa3IMYHbIC MEPbI, HAllpU-
Mep, KpeIuieHHe Ipu3a00iHOM 30HbI CKBAXKUHBI PA3TMYHBIMHU CMOJIAMH, 00Pa3yOIIMH
1ocje UX KpUCTATM3aLlUK Ha 3a00€ MPOYHYIO MPOHULIAEMYI0 TIOPUCTYIO cpeny. Jis Tex
JKe LeJIeH UCTIONB3YIOT pa3inuHble PUIIBTPHI, @ TAKXKE IPUCTIOCOOICHUS, yCTaHABINBaC-
MBIE TIepe]] MPUEMHBIM MaTpyOKOM Hacoca, Ha3bIBAEMbIE ITECOYHBIMU SIKOPSIMHU.

TexHUUYECKHUE METO/IbI 3aIUThI [TyOMHHO-HAacOoCHOTO 00opynoBanus ('THO) ot Bo3-
JEUCTBUSI MEXaHUYIECKUX IIPUMECEH BKIIIOUAOT B ce0sl BBIOOP KOHCTPYKTHBHOTO MCIIOIHE-
HUSI HACOCHOTO 000py/I0BaHMs (BEIOOp MaTepraa M KOHCTPYKITHH), a TaKke pa3paboTKy
Pas3IMYHOrO AOTIOJIHUTEILHOTO 000PYIOBAHUS ISl ONTUMH3ALUH U COBEPLICHCTBOBAHUS
JI00BIYM HEPTH.

B nepeueHb 10MOTHUTENEHOTO 000pynoBaHHMs ISl POH/IA CKBAXKHH, 000PYIOBAHHBIX
CKBaKMHHBIMU IITaHTOBBIMH Hacocamu (CLIH), BxoasT paznuunbie puabsTpsl, ra3ore-
COUHBIE SIKOPS 1 KaMePBI TPYOHO! OKaJIHWHEI [5,6].

Pe3yabrarhl n 06cy:xaeHue. IIpuMeHenre paccMOTPEHHOTO HUXKE JOIOJIIHUTEIIBHO-
ro 000pYI0OBaHMS C YUYETOM ONITHMAJIBHOTO BEIOOpA KOHCTPYKTUBHOIO M MAaTEPHUAIbHOTO
WCTIOJHEHHMS! IITAHTOBOTO HACOCA B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH AKCILTyaTalluu
(1ebut, OOBOHEHHOCTD, Ta30BbIH (PAKTOP, BI3KOCTh, HATMYKE ac(aTbTeHO-CMOJIO-TIapa-
¢unOBBIX oTnoxeHuit (ACIIO), neckonposiBieHne, XAMUIECKas arpecCUBHOCTD JIOOBIBA-
MO KUIAKOCTH H JP.) O0CCIICUNT YCTOMIUBYIO pabOTy BCEro KOMILIEKCa 000PYI0BAHUS
HACOCHOH 1OOBIYM M FapaHTUHHBIN CPOK €TO HKCILTyaTal|H.

[IpoBenen ananu3 padotsl 107 9KCIUTyaTallMOHHBIX CKBaKUH Ha MECTOPOXKICHUN
X, 000pyIOBaHHBIX ILITAHTOBBIMH HACOCAMH Ha MECTOPOXKACHUSIX 3araHOTO pernoHa
Pecnyonukn KazaxcraH, pa3iiuHbIX HAYYHO-TEXHHUECKHUE JAHHBIX U MIEPHOANYECKUX
n3ianuii. BeISBICHB! OCHOBHBIC IPUYUHBI BOSHUKHOBEHHS OTKA30B U MPE/IOKEHA CXeMa
YCOBEPUICHCTBOBaHMS IITAHIOBOIO HACOCA.

Amnanu3 npousBoauics B TeueHuu 2019 — 2020 rogoB, JaHHBIE 110 TOA3EMHOMY pe-
MOHTY CKBa)KMH, CBSI3aHHBIX CO CMEHOW Hacoca, npeAcTaBlieHbl Ha pucynke 1. Kak cie-

M3Hoc HCH OTBOPOT WTaHr
11% O6pbIB WTaHr 5%

10%

Mecok u mex.npumecu
26%

OTnoxeHne

napaguHa
25%

PucyHok 1 - PacnpepeneHnue MPC no npuynHe cMeHbl HACOCOB
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JyeT U3 MPEACTaBICHHBIX JaHHBIX, TPUYMHBI PEMOHTOB, CBSI3aHHBIE C ac(aabTOCMOIH-
CTBIMU OTJIIOKEHHUSMH, COCTAaBUIH 25%, PEMOHTHI, CBI3aHHbIE C BIUSHUEM IIeCKa U Me-
XaHWYECKUX MpumMecei, coctaBmn 26 %. Cmena Hacoca no nmpuuuHe npotépteix HKT
npoucxoania B 23 % ciydaes.

B kadecTBe ycoBepILICHCTBOBAHUS HAacOCa PeIaraeTcs HCIOIb30BaHIE COBMECTHO
JOTIOJHUTENIbHBIC YCTPOUCTBA 17151 OOPBOBI ¢ IECKOM, @ UMEHHO — ra3011€COYHBIN SKOPb
[T, kamepy TpyOHoOIi okanmuubl KTO, aBrocuen A3 u aBrocuen-pacuen CP. OOb14HO BbI-
HIeTepeyrciieHHbIe YCTPONHCTBA IPUMEHSIINCH Pa3AeIbHO.

(2

1-—aeTocuyen A3

2 — KaMepa TpybHow okanuHbl KTO|

Y

o

=
5

[
E 3 — AeTocuen-pacuen CP

PucyHok 2 — MNpeanaraemas MogepHU3MpoOBaHHasA cucTema ¢ TpyoHbIM Hacocom HHLL

O6opyoBanue Jisi 00pHOBI ¢ MEXaHWYECKHUMH MTPUMECSIMHU TIPU 100bIue HedTH ycTa-
noskamu CIIIH — 310, B IIepByI0 ovepenn, ra3onecounslit sskops (I1110).

I"azonecounslii sikops I1I" npeqHa3zHaueH A UCKIIOYEHUS (3HAYUTEILHOIO CHU-
JKEHHSI) BPETHOTO BIMSIHMSA [IECKa U APYTUX MEXaHUYECKUX NpUMeced, Monaaalonux
B KJIanlaHHble U TryHxepHsle napsl LLT'H, paboune opransl HACOCOB ¥ TOBEPXHOCTHOE
obopymnoBaHue.

Kunkocts, HaxosMIasICA B 3aTPyOHOM IPOCTPAHCTBE, 110 KOJIBIIEBOMY ITPOCTPAHCTBY
Mexay obcamHoit koionHoi 1 HKT momauMaeTcst BBepX, TOHIS 10 BXOIXHOTO (BHITBTPAa,
KHUJIKOCTh IIPOXOAUT YePe3 IIPOBOJIOUHBIN (QUIIBTP, MEHSIS HAlpaBJICHUE Ha IPOTHUBOIIO-
JoxkHoe. Jlanee JKUIKOCTh IBHKETCS IO KOJIBLIEBOMY IIPOCTPAHCTBY, 00pa30BaHHOMY BHY-
Tpenneit crenkoil HKT n Hapy»HOM cTeHKON MPHEMO-BBIKHIHOTO NaTpyOKa, HA KOTOPOM
HaBUTa HUCXOJISIIAs CIIUPAaITb, 3aX0s11asl B IECKOOTBOAAIIMHA narpyook. Ha necounoii
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CIIMpaJH MPHU IBUKEHUU >KUJIKOCTH 110 KPYTY U BHU3 MPOUCXOAUT OTIIEJICHUE MECKa, KO-
TOPBIN OcakaaeTcs B HakonuTene. Jlaiee MOTOK KUAKOCTH CHOBA MEHSIET HApaBICHUE
Y TIOJIHUMAETCS BBEPX 10 BHYTPECHHEMY KaHAIy MPUEMO-BBIKUTHOTO TTaTpyOKa.

Kamepa tpyOHoit okamuns! (KTO) npeanasnauena uist NpeoTBpaIeH s oA aHust
MEXaHMYEeCKHX YaCTHII IIPH OycKaHuW Hacoca i coopku konoHH HKT, a Taxxke mpu cOopke
1 OITyCKaHHWM KOJIOHHBI HACOCHBIX IITaHT. Kamepa TpyOHOI OKaIMHBI YCTaHABIMBACTCS BBIIIIE
Hacoca B kojjouHy HKT u npumMensercs pu 100b19e HeTH HEBCTaBHBIMU (TPYOHBIMH )
HACOCaMH C UCTIOIh30BAaHUEM YCTPOMCTBA aBTOMATHIECKOTO 3aXBaTa ILTyHXepa (aBTOCIIe-
na). Bo Bpemst paboThI Hacoca mpu X0/ TUTYHKEpa BBEPX KJTallaH MPUIIOTHAMACTCS 1 6e3
COMPOTHUBIICHUS TPOIYCKAET MOTOK XUAKOCTH. [Ipu ocTaHOBKax pabOThI HacOCa KilamaH
CaJIMTCsI HAa BEPXHIOK YaCTh NMAaTPyOKa U 3allUINACT BEPXHIOIO MOJIOCTh Hacoca. MexaHu-
YECKUE YACTHIIBI, KaK MPH OITyCKAHWHU KOJIOHHBI IIITAHT, TAaK U IIPU OCTAHOBKE HACOCA, T10-
Ma/IAl0T B KOJIBLIEBOE IPOCTPAHCTBO MEXK/Ty KOPITYCOM KaMephl U IMaTpyOKOM.

IIpeumyiecrsa:

[TonHOE HMCKITIOYEHYE TIOTIaJ]aHHSI MEXaHUYECKUX YacTHIl (OKaJIMHA C TIOBEPXHOCTH
HKT, mrtanr) B OJ0CTh CKBXXMHHOTO IITAHTOBOTO Hacoca Npu ciycke kKoimoHHbI HKT,
TUTYH)KEPOB U IITAHT B CKBAKUHY;

[lepexprITre IOJI0CTH Hacoca IIPU €r0 OCTAHOBKE U JIBIKEHHUH TUTYH)Kepa BBEpX;

IToBbIIIeHNE pecypca HACOCOB 3a CUET YMEHBIIIEHUS U3HOCA TUTYHKEPHOU Mapsl 1
WCKITIOUCHUS 3aKTMHUBAHNS TUTYH)KEpa OT MOTaIaHusI MEXaHUISCKUX YaCTHIT;, YMEHbIIIE-
HUE CJIy9aeB OOphIBA IITAHT U3-3a 3aKIMHUBAHUS ILTyH)Kepa; Bo3MOKHOCTH OCHAIIICHUS
KaMepoH pa3IM4HOro 00bheMa;

Hacoc MoOHTHpYETCSI B KOJIOHHE B COOpaHHOM BUJIE, U TUTYHKEP COCHHSIIETCS CO
[ITAaHTAMH aBTO3aXBaTOM;

MomnTax ¢ konmoHHOW HKT B 00BIYHOM MOpSIIKE.

KTO ycranaBnuBarotcs Boitie Hacoca B kosioHHy HKT u mpumeHnsitoTcs ripu 100b1ue
He()TH HeBCTaBHBIMHU (TPYyOHBIMHU) HACOCAMH C HCIIOJIb30BAaHHEM yCTPOWCTBA aBTOMATH-
YEeCKOTO 3aXBaTa ILTyH)Kepa (aBTOCIIera).

Bo Bpems paboTsl Hacoca Tipu xofie TyHkepa BBepx kinanad KTO mpunoganmaercs
1 0e3 COTMPOTUBIIECHHS MPOIYCKAET MOTOK KUAKOCTH. [Ipn ocTaHoBKax paboThl Hacoca
KJIallaH CaJIuTCs Ha BEPXHIOIO YacTh MaTpyOKa M 3aIUIIaeT BEPXHIOKO IMOJIOCTh Hacoca
OT OCAXAIOIINXCS TPUMECEH.

MexaHn4IeCcKre YaCTHIIBI KaK MPHU OITyCKAHWN KOJIOHHBI IITAHT, TAaK ¥ IIPH OCTAHOBKE
Hacoca IoMaJaloT B KOJIBIIEBOE MPOCTPAHCTBO MEXKIY KOPITYCOM KaMephbl U MaTpyOKOM.

[IpakTudecku 10 HyJsl CHIDKAETCS BEPOSITHOCTh 3aKIMHUBAHUS HACOCA MPH 3aITyCKe
ero B paboTy, yMEHbIIACTCS N3HOC IUTYH)KEPHOU U KJIAIaHHBIX Tap.

B KTO Takke peanu3oBan d3pPeKT HHKESKIUHN. TO €CTh BCe MEXaHUYECKHE ITPUME-
CH, MOMABIIKE B 3Ty KaMepy, MO ACHCTBUEM MMOTOKA KUJKOCTU BBIMBIBAIOTCS U3 HEeE,
BCJICACTBUE YETO MIPOUCXOIUT CAMOOYUCTKA JAHHBIX KaMep.

ABTOCIIETIBI COSTMHSIOT KOJIOHY IITaHT ¢ TUTYH)KEPOM Hacoca HEeMOCPEJACTBEHHO Ha
DIyOWHE yCTaHOBKH TOcienHero. [1omokuTenbHbI A3 QeKT OT MpUMEHEeHNs TIOCTUTAETCS
TEM, 4TO IWJIMHP HACOCa OMYCKAEeTCsl COBMECTHO C TUTYHKEPOM, UTO MCKIFOYAeT IMoTaja-
HUST MEXaHWYECKHX YaCTHII B HIDKHIOIO TTIOJIOCTh Hacoca (HaJ| BCACHIBAIONINM KITAITAHOM )
U YIIPOINAIOT MOCAAKY TUTYHXKepa B UIUHIP. KpoMe Toro, HCKITFOUarOTCsl BOSMOKHBIC
MeXaHUYECKHUe MOBPEKACHUS TUTYH)KEpa.
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CoBMecCTHOE MCTIOJIB30BaHNE aBTOCIIETIAa C KAMEPOH TPYOHOH OKaTuHBI HCKITIOYAET
ToTaJaHie MEXaHUYECKHX YaCTHI] BO BHYTPEHHIOIO MOJIOCTh MTPU MOHTaXKE U SKCIITya-
Tanuu Hacoca ¢ BHyTpeHHer nosioctd HKT co cTOpOHBI yCThSI CKBaKHUHBI.

ABTOCLEN-pacLen IPUMEHAETCS IIPU UCIIOJIb30BaHUH TPYOHOI0 Hacoca, TuaMeTp
IUTYH)Kepa KOTOPOTo MPEBOCXOAUT BHyTpeHHMH AuaMeTp kojaonHsl HKT, kpome 3toro,
MOYKET HCIOIb30BATHCS KaK MPEJOXPAHUTEIBbHOE KOJIOHHBI IITAHT OT IEPErpy3Ku U Io-
PBIBOB, HAIIpUMeEp, NPH 3aKIMHUBAHUY IITyHXepa B LIUIIUHJIPE.

3ak/I04eHHe U BLIBOIBI

JJ1 3a11iThl HACOCOB TIPeIaraeTcsl Caeryolee:

1. IIpennaraercs A COBMECTHOTO UCIIOJIb30BAHUS CIIEAYIOIINUX YCTPOMUCTB — ra3orie-
counsii sxops 11, kamepa TpyoHOIt okammuber KTO, aBrociienr A3 u aBrocuen-paciern CP.

2. Vcrnionb30BaHue Ta30IeCOYHBIX SIKOPEH MO3BOJIMT YBEIUYUTH HApaOOTKy Ha OTKa3
HITAaHIOBOro Hacoca 1o 1,5 pas.

3. Ilpu ucnonpzoBanny KTO cHU3UTCS BEpOATHOCTH 3aKIMHUBAHUS Hacoca MpH 3a-
MyCKe ero B paboTy, YMEHBIIAETCSI M3HOC TUTYH)KEPHOW M KJIallaHHBIX Tap.

4. CoBMECTHOE MCIOJTF30BAaHUE aBTOCIICTIAa C KaMepOH TPyOHOI OKaJTHHBI JOTIOTHH-
TEJIBHO CHU3MUT YMCJIO YACTHUI] BO BHYTPEHHIOIO MOJIOCTh IPH MOHTAXKE M HKCILTyaTalliy
Hacoca ¢ BHyTpeHHel nojgoctd HKT co cTOpoHBI yCThSl CKBaKHHBI.

5. ABTocIemn-pacien No3BoJIUT OecIpodIeMHOE pacCOSMHEHNE KOJTOHHBI ITAHT OT
TUTYHXKepa, IMpU JeMOHTa)Xe Hacoca OCYIIECTBIIIEeTCS PHIOKEHUEM 3aJJaHHOTO pPacTs-
THBAIOIIETO YCUJIHS K KOJIOHHE, 3a CYET YIPYTuX AeopMariuil Kopiyca yCcTpoicTBa, 4To
00€CIeunT ONEePaTUBHOCTD IIPH TEXHUYECKOM 00cTyxuBaHuu. @
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