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MIPOCTPAHCTBE JOOBIBAIONIMX HE(PTSHBIX CKBAXHWH Ha YCThEBOM 3allOPHOHW apMarype depes
JIOTIOJIHUTENBHBIN TPOWHUK U OTCEKAIOUIYIO 33JBMKKY CMOHTHpOBaHa OaliliacHasi JIMHUS, Ha KOTOPOM
YCTaHOBIICH CTPYHHBIN ammapar, KaMepa CMEIIEHHs KOTOPOTO COEJMHEHA ¢ 3aTPyOHBIM MPOCTPAHCTBOM
cKBaKMHBL. COMIacCHO M300pEeTEHHMIO B KOH(]Yy30pe CTPYHHOTO armapara Co3aloT BEICOKOIHEPTeTHIECKHUH
IIOTOK CKBAKUHHOW HUJKOCTH, 3@ CYET KOTOPOrO B KaMEpe CMEUICHMsI CTPYHHOIO ammnapara co31aercs
pa3pekeHue, IpH 3TOM I'a3 U3 3aTPyOHOT0 ITPOCTPAHCTBA CMEIINBAETCS C 3TUM ITOTOKOM U uepe3 auddysop
HarHeTaeTcs B JIMHUIO OTOOpa CKBaKMHHOMW JKUAKOCTH. IIpu 3TOM perynupoBaHue paOOTHI KOMILIEKCa,
COCTOSILIETO U3 HACOCHOTO 000PYAOBaHUS U CTPYIHOIO alapara, OCyIIeCTBICHO U3MEHEHUEM J1aBICHHS
Ha €ro BXOZ€ IIyT€M pPETYIHpPOBaHMS IPOXOAHOTO cedeHMs B KoHGy3ope u auddysope crpyiHOro
anmapara, a TaK)ke M3MEHEHHMEM YacTOThl BpalleHUs Baja MOTPYKHOIO 3MEKTpoIpuBoja. JaBieHue B
JIMHUAX KOHTPOJIMPYETCS MaHOMETpaMH U JaT4MKaMu AaBiieHus. J[aHHbIE OT JAaTYUKOB IOCTYIAOT HA
CTaHIMIO YIPABICHUS U HA MyNBT JUCIETYEpa Al KOHTPOJIS U aBTOMAaTH4ECKOTO YHpaBICHUS paboToi
000pyIOBaHUS U aBAPUITHBIM MPEJOXPAHUTEIBHBIM MIEKTPOMATHUTHBIM KIIaIIaHOM.
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CIIOCOBb CHIMXEHHMA NABJIEHUA TTIOITYTHOI'O HEOTSHOI'O I'A3A B
3ATPYBHOM IMPOCTPAHCTBE JOBBIBAIOIIMX HE®TSHBIX CKBAXWH
N3o0perenne OTHOCUTCS K HEQTIHOH NPOMBIIUIEHHOCTA H MOXeT OBITh
UCTIONIB30BAHO IS MTOAHATUS JUHAMHYECKOTO ypoiaH;I HaJ NMpUEeMOM ITyOHHHOTO
Hacoca B CKBaXHHAX C HU3KUM JWHAMHYECKMM YPOBHEM U IIOBBILICHUS
3QpexTUBHOCTH paboThl TIYOMHHOrO HACOCHOTO OOOpYIOBaHHUS, CHIIKEHHUS
3a00HHOrO [JaBlIEHUS M yBeNIWYeHHUs JeOhTa CKBaKHHBI, CHIDKEHUS
OTPULATEIBHOTO BIUSHUS Ha 3KOJIOTUIO ITPH SKCIUTyaTalliy CKBa)KHH, MOCPECTBOM
MPUMEHEHHS JIEKTPOLIEHTPOOEIKHBIX, TIEKTPOBHHTOBBIX, JIEKTpOinadhparMeHHBIX
U BEHTWIBHBIX  HAacoCOB, HMEIOIIUX BO3MOXXHOCTH PETyJIHPOBAaHUS 4YaCTOTHI
BpALIECHUS BaJla IIOTPY>KHOI'0 3IEKTPONPHUBOJA NPH Pa3IMUHBIX PeKUMaxX paboThl,
M3MEHSTH [10/1a4y U HaIlop IyOMHHOTO HAaCOCHOTO 000pYOBaHUs, B KOMILIEKCE CO
CTPYHHBIM amIapaTtoM, YCTAHOBJIEHHBIM Ha YCTbEBOH 3allOpHON apMmatype
CKB@)XWHBI, UMeIoIel OalinacHyl0 BRIKHAHYIO JIMHHIO, C LENbI0 OoTOOpa rasa u3s
3aTpyOHOTO MPOCTPAaHCTBA CKBAXHHEBI, CHIDKEHHSA  HaBJIEHHS B 3aTpyOHOM
IPOCTPaHCTBE CKBA)XXWHBI, U HArHETAHUS €r0 B JIHHUIO OTOOpa CKBaXKUHHOM
YKUJKOCTH.

Kak H3BECTHO, CHMIKEHHWE [AaBJIEHUS IIOMYTHOro HE(MTIHOro rasa B 3aTpyOHOM
MPOCTPAHCTBE JOOBIBAIOUIMX CKBAXHH HEU30EKHO BEeIST K IOBBIIIEHUIO
JIMHAMUYECKOro ypoBHs. [Iponcxoaut 3amenieHue naBieHHs ra3oBOH INANKWU Ha
TMIPOCTaTUYECKOEe JaBJeHHE CTOoN0a MXHAKOCTH B 3aTPyOHOM IIPOCTPaHCTBE
CKBaXXMHBI. PerynupoBaHHeM 4YaCTOTBl BpallleHHUS Baja dJIEKTPONPHBOJIA
YBEIMYUBAIOT NIPOU3BOAUTENBHOCTD U HAIMOP MOTPYXHOTO HAacoca M KOJIUYECTBO
oTOMpaeMoll CKBaKUHHOH JXUIKOCTH, B pe3yNbTaTe Yero JHUHAMHYECKUIH yPOBEHb
CHOBA CHMJKAEeTCs 10 IEPBOHAYAIILHOT O, 100 ONTUMANBHOTO. [Ipy 3TOM CHIDKEHME
JVHAMMYECKOTO YPOBHS B HE(TAHOW CKBOXHHE COIMPOBOXKAAETCS POCTOM
JETPEecCUy Ha IIIacT Y, Kak [IpaBHIIO, YBeIW4YeHHeM aebuta CkBakuHBI. [Ipupoct
neduTa MpU NPUMEHEHHUH crioco0a CHIDKEHHUS AaBIeHus IOy THOro HepTSHOro rasa
B 3aTpyOHOM NPOCTPaHCTBE NOOBIBAIOIINX HEPTSIHBIX CKBAXXUH MPH SKCILTyaTalluu
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BEHTWIBHBIMH  HacocaMH, obecnedynBaeTcs 3a CUET NMPHUMEHEHHUS ITOTPY>KHOTo
Iy6OMHHOrO HACOCHOTO 000pPYIOBaHMs, HMEIOIIEr0 BO3MOXXHOCTh PEryIHPOBaHUS
9aCTOTH!I BPAaLIEHMs Bajla IIOrPY>KHOTO 3JIEKTPONPHUBOJA IPU Pa3IUYHBIX PEXUMax
paboThl 00OpYNOBaHUS, WU3MEHATH MOJAa4y M HAop TNIYOHHHOrO HACOCHOIO
000pyOBaHUs, B KOMIUIEKCE CO CTPYHHBIM ammapaTtoM, OTOUpAarouM H3
3aTpyOHOro NpOCTpaHCTBAa CKBa)XUHBI NMOMYTHBIM HedTsiHOH ra3. [ToBeleHHe
JVMHAMHYECKOIO YPOBHS YyBEJIWYHMBAeT 3(PGEeKTUBHOCTE pabOThl TITyOMHHOTO
HaCOCHOr0 060PYIOBAHUS U NPOJIEBAET MEXPEMOHTHBIN MMEPHOJ] CKBAXKHHBI.
M3BecTeH ¢noco® CHATHS M3OBITOYHOTO JABJIEHHWS Ta3za M3 MeXTpyOHOro
NPOCTPAHCTBA CKBAXXHHBI IIPU 3KCIUIyaTallMd IOTPYXXHBIMH 3JIEKTPOHACOCaMH,
(ananor) (1), matenr P® 2081998 E21B43/00, nata nomaun 3assku 09.11.1993,
ony6nukoBano 20.06.1997. Croco6 cHATHS H3GBITOYHOTrO JABIEHHUS TIa3a U3
MEXTPYOHOro IPOCTPAaHCTBA CKBAXHHBI @PH SKCIUIYaTallid IOrPYXXHBIMH
ANIEKTPOHACOCAMH 3aKJIIOYAETCS B TOM, YTO HAa HACOCHO-KOMIIPECCOPHBIX TpyOax
BBIIIE YCTAHOBMBILIErOoCS IHHAMUYECKOTO YpPOBHS YCTaHABIMBAETCS CTPYHHBIN
HAacoC, KOTOPEIA MO3BOJISIET MTPH MPOXOXKIECHUH Yepe3 Hero A00RIBaeMOM KUIKOCTH
OTKaYMBAaTh U3 MEXTPYOHOIO IPOCTPAHCTBA CKBAXKHMHEI I'a3. He10cTaTKOM JaHHOTO
criocoba sBJIAETCA TO, YTO NEPeIycK 3aTPyOHOro rasa NMPOUCXOAUT B IIOA3EMHOM
YaCTH HACOCHOM YCTAHOBKM, YTO BBI3BIBA€T CJIOKHOCTH IPU OOCITY)XXMBAHUH U
KOHTpOJIe paboTEL.

HM3sBecren cTpyiHBIN annapat Ui nieperycka 3aTpy6Horo rasa, (aHanor) (2), maTeHt
P® No:2517287 E21B, nata mogaum 3asBku 19.11. 2012, omy6mukxosano 27.05.
2014, KOTOpEIA yCTAaHOBIIEH BBIIIE JUHAMHAYECKOTO YPOBHS M COOOIIAET 3aTpyOHOE
IPOCTPAaHCTBO ¢ MONOCTBIO KOJNIOHHBI HKT uepes oOpaTHEBIN KiamaH, nmpuveM
CTpyHHBI¥ ammapar A Mepemycka 3aTpyOHOro ra3a BBITOJHEH M3 IBYX
CHMMETPHUYHBIX MOJIOBHH B IIPOJOIBHOM pa3pese, OJHa U3 KOTOPhIX yCTaHOBJIEHA
HETIOBKHO ¢ OOPAaTHBIM KJIallaHOM, & BTOpasi MIMeeT BO3MOXKHOCTD [TPOJOJILHOTO
nepemenieHuss BHyTpyd KoJIoHHB! HKT u cBsf3aHa depe3 MOCTOSHHBIE MarHHUTHI C
NOpPINHEM, IOANPY)KUHEHHBIM CHH3Y Y Pa3sMEIICHHBIM B NapalIeBHOM C OCBIO
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IPOCTPAHCTBOM, @ BepXHUil - ¢ nosocTero kKosoHHel HKT. Henocrarkom ganHoro
crioco0a SIBJISETCS TO, YTO MEPEmycK 3aTpyOHOro rasa IpPOUCXOAMT B IIOI3EMHOM
YaCTH HACOCHOW YCTAaHOBKM, YTO BBI3BIBAET CIIOXXKHOCTH NpPH OOCITY)XMBaHUH U
KOHTpOJIe pabOTHI.

VI3BeCTHO YCTPOMCTBO IUIsl CHUXKEHHUS IaBlieHUs rasa B 3aTpyOHOM NPOCTPaHCTBE
CKBaXXHH, Coepxaiuee CTpyHHbIH Hacoc, (nporotumn) (3) mateHT PD Nel82462
E21B43/12, nata momauu 3asBku 27.03.2018, omyGmukxoBano 20.08.2018, npu
KOTOPOM B CKBaXXMHaxX ¢ OONBIINM Tra3oBbIM (akTopoM, 0OOpYIOBaHHBIX
BIIEKTPOLICHTPOOEXKHBIMK,  DJIEKTPOBUHTOBBIMA M 3JIeKTpoauadparMeHHbIMU
HAcCOCaMH, Yepe3 AOMOTHUTEBHBIN TPONHUK U 33JIBH)KKY, YCTAHOBIEHHBIMH MEXIY
LEHTpaIbHON U Oy pepHON 3aJBUKKaMHU YCTHEBOH 3aIIOPHON apMaTypbl CKBaXKHHBI,
npoBeseHa OalnacHas JIMHWS IOJBOJA CKBaXMHHOH JKUIKOCTH C MaHOMETPOM,
napajulesbHasi JIMHUKM OTOOpa CKBaXXUHHOHM >KUIKOCTH, HAa KOTOPOH YCTaHOBJIEH
MaHOMETP, CTPYHHBII Hacoc, KaMmepa pa3peXeHUs KOTOPOro BBIMIOJIHEHA C
BO3MOXXHOCTBIO COEJTUHEHUS C 3aTPyOHBIM NMPOCTPAHCTBOM CKBa)KUHBI OT/AEIBHOM
JVHUEH, coaepkalieif MaHoMeTp, oOpaTHBIH KjlariaH U aBTOMaTUYECKUI ypOBHEMeEp
IUIS KOHTPOJIS. YPOBHSI B 3aTpyOHOM IPOCTPAHCTBE CKBaXXUHBI, NPU 3TOM BBIXOJ
CTpYHHOro Hacoca Mepel JIMHEHHON 3aJBMXKKOH COeAWHEH C JIMHHeHd ordopa
CKBO)XUHHON >KMIKOCTH uepe3 OOpaTHBIM KiIamnaH, MpU4YeM Ha o0erX BXOAHBIX
JMHUSX CTPYHHOTO HAcOCa yCTaHOBIICHBI ABapUITHBIC JICKTPOMAarHUTHEIE KilalaHsl,
a B OallnacHyr0 JWHUIO TOABOAA IIPOKAYMBAEMON >KHAKOCTH YCTAHOBJIEH
npoGoOTOOPHUK 15 [TOJaYX METaHOJIA ¢ LEIbI0 UCKIIIOYEHUS THAPaTHEIX NpoboK,
npy 3TOM  MaHOMETpHI, aBTOMATHYECKHM ypOBHEMEp U  aBapHilHble
JNEKTPOMAarHUTHEIE KJIarlaHbl BHIIIOJIHEHBI ¢ BO3MOXHOCTBIO NEpefadyl JaHHBIX Ha
CTAHLIMIO IIPABJICHUS.

HenoctatkoM sBisieTCS HEBO3MOXXHOCTb MTHOBEHHOI'O IIEPEKIIIOUYEHHs IOTOKA
CKBaXXMHHOW JKHAKOCTH HA OCHOBHYIO BBIKHIHYIO JIMHUIO B Cilydae 3a0UBaHUS
MEXaHW4YECKUMH NPUMECSIMHU, Napa(UHOM U IPYTMMH BELIECTBAMH.

Texuuueckoll 3amauelt pemraeMoit crocoOOM CHMXEHHS HABIICHHUsS IOIYTHOIO
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9KCIUTyaTalluH 3NEeKTPOLEHTPOOEIKHBIMH, 3JIEKTPOBUHTOBBIMY,
3neKTpoanadparMeHHbIMUA U BEHTHIBHBIMH HacOCaMU, HMEIOLIUMHI BO3MOXHOCTE
peryavpoBaHusl YacTOTHI BpAIlEHHs Bajla IOIPY>XHOIO 3JIEKTPONPUBOAA IpH
Pa3IMYHEIX peXMMaxX paboThl, U3MEHSTh IOa4y U Harop MIyOHHHOrO HACOCHOIO
o0opy0BaHHs, B KOMIUIEKCE CO CTPYHHBIM allllapaTroM, YCTaHOBJIEHHBIM Ha
YCThEBOM 3allOPHOM apMaType CKBa)XkKMHBI, HUMEWILIeH OalnmacHYr BBIKHIHYIO
JIMHUIO, SIBJISETCS IOBBILICHUE 3(PGEKTUBHOCTH U DKOHOMHYHOCTH TEXHOJIOIMU
CHIDKEHUS! M30BITOYHOIO [aBJI€HMs IIONMYyTHOTO He(TSHOro rasa B 3aTpyOHOM
IPOCTPaHCTBE HE(PTAHOH CKBaXKUHBI C LIeJIBIO MOBBIIIEHUS 3G HEKTHBHOCTH PaOOThI
razoHeTAHOro 060pyAOBaHU U NONyYeHHS IPHPOCTa 1ednuTa JoObIBaeMOoi HedTH.
Texnuyeckuil pe3ynprar, JOCTUraeMBbIi H300peTeHUEM, pelIaeTCs IpeLTaraeMbiM
CrocoOOM  CHIDKEHHS JaBIeHHS IIOIMYyTHOTO He(TIHOro rasa B 3aTpyOHOM
IIPOCTPAHCTBE INOOBIBAIOIINX HeTAHBIX CKBa)XHH, 0060pyIOBaHHBIX
3JIEKTPOLIEHTPOOEKHBIMHY, ~ IE€KTPOBUHTOBBIMH, 3JIEKTPOAHA(PPArMEHHBEIMH U
BEHTHWJIBHBIMM ~ HAaCcOCaMH, HMMEIOIIMMH BO3MOXHOCTH PEryJIHPOBAaHUS YACTOTEHI
BpaLlCHMsI BaJjla IIOTPYXKHOTO 3JIEKTPOIIPHBOJA IPU Pa3IMYHBIX pPeXUMax padoTsl,
M3MEHATD [MOJa4vy U HaIop INIyOMHHOrO HACOCHOTO 0OOpYZOBAaHUS, IPH KOTOPOM
Ha YCThEBOM 3allOpPHOM apMaType Yepe3 JONOTHUTENBHBIN TPOHHMK U OTCEKAIOIIYIO
3aBM)KKY, YCTAHOBJICHHBIMH MEXIy TPOWHHKOM MaHH(OJBIHON 3aIBHXXKH H
nyOpUKaTOPHOM  3aJBMDKKOM  YCThEBOM  3alOpHOM  apMaTyphl  CKBaXHHEI
napauieIbHO OCHOBHOW T'MAPABIMYECKON JIMHUU O0TOOpa CKBAaXKHHHOM JKHIKOCTU
CMOHTHpOBaHa OalinacHas TIHIpaBIUYecKas JHHUA, HA KOTOPOH YCTaHOBIEH
CTPYyWHBIH ammapar, KamMepa CMELIEHHs KOTOpPOrO COeJUWHEHa C 3aTpyOHBIM
IIPOCTPAHCTBOM CKBa)XHHBI 4Ye€pe3 TPOWHHK, C JONOJHUTEIBHOH 3aJBHIKKOH, U
CBOOOIHYIO 3aTpyOHYIO 3aIBHIKKY YCTBEBOW apMaTyphl OTAENLHON JIMHHEI,
coneprkaniedl oOpaTHbI KianaH. BeIxo[ cTpyH#HOrO ammaparta COeUHEH ¢ THHKeN
0oTOOpa  CKBRXMHHOM  JKHAKOCTH TMepei  JIHHEMHOM  3aJBHIKKOH  uepes
JOTIOJIHUTEIBHYIO OTCEKArOIy o 3aABHXKKY. PabouynM moTokoM, HEOOXOAMMEIM IS
paboTel CTpyHHOro ammapara CIYXHUT XHAKOCTb, IIOJHUMAEMasi Ha [MOBEPXHOCTh
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BEHTHWJIBHBIMM HacocaMu. PerymupoBaHue palOTBl KOMILUIEKCA, COCTOSIIErO H3
peryaMpyemMoro riyOMHHOTO HacOCHOro oOOOpyIOBaHHS M CTPYWHOrO ammapara
OCYLIECTBJIICHO WM3MEHEHHUEM JABJICEHHUS Ha €ro BXOAE IIyTeM peryJHpOBaHHUS
IPOXOIHOro Ce€YeHHUs B KOH(y3ope U Auddy3ope cTpyHHOro ammapara, a Takxke
U3MEHEHMEM YaCTOTEI BPAILEHHUs Balla IOTPYXHOTO 3JIEKTPOIPUBOA, IS CO3AaHUs
TpeOyeMOro Haropa U MoJa4d INIyOGMHHOrO Hacoca, YTOOBI CO3JaTh ONTHMAJbHBIM
peXHM pabOThI CKBa)XHUHBI U INTyOMHHOTO HACOCHOTO 000pYIOBAHUS M HE CHHU3HUTH
JVHAMMYECKUH YPOBEHD B CKBa)XKMHE HUXX€ KPUTHUECKOTO. [Ipy 3TOM NPOUCXOIUT
CHH)XEHHE M30BITOYHOIO IaBJICHUS Tra3a B 3aTpyOHOM IPOCTPAHCTBE CKBAKHHEI
NIOCPEJICTBOM OTOOpa €ro M3 3aTpyOHOro NMPOCTPAHCTBa HEPTSHOM CKBaXKHMHBI U
3aKaYKH €ro CTPYWHBIM alllapaToM B JUHUIO 0TOOpa CKBaXUHHOM XuAKoCTH. [Ipu
CHH)KEHWH JaBJIEHUs B 3aTPYyOHOM IIPOCTPAHCTBE W, KaK CIIEJICTBHH, NOBBIIIEHUH
IVMHAMHYECKOr0 YPOBHS B CKB@XXUHE, YBEIWYMBAIOT IPOU3BOAUTEIILHOCTH
TMOrPY’KHOr0 IIyOMHHOTO HAacoca 3a CYeT YBEJIMYEHHS YaCTOTHI BpalleHHs Baja
IOTPY>KHOTO 3JIEKTPONIPUBOA C KOHTPOJIEM ONTUMAIBHOTO JUHAMUYECKOTO YPOBHS
CKBaXKUHEI.

CylmHOCTh M300peTeHUs 3aKII09aeTCsl B TOM, YTO IPH HCIOJB30BAHMH CII0co0a
CHW)KEHWs JIaBJICHHs IIOIyTHOTO HE(TAHOro rasa B 3aTpyOHOM MPOCTPAHCTBE
NOOBIBAIOIMX HEQMTSIHBIX CKBa)XXHH, OOOPYIOBAHHBIX 3JIEKTPOLIEHTPOOEKHBIMH,
3JIEKTPOBUHTOBBIMHM, 3JIEKTPOAHA(ParMEeHHBIMU M BEHTHJIBHBIMH HacoCaMH, Ha
YCTBbEBOI 3aIlOpPHOM apMaType 4epe3 AONONHUTENbHBIM TPOUHHK U OTCEKAaIOIIyIo
33JIBI)KKY, YCTAHOBJICHHBIMM MEXAYy TPOMHHUKOM MaHUGMOIBIHON 3aIBUXKA U
nyOpUKAaTOpHOH  3aJBMIXKKOM YCTBEBOM 3allOPHONM  apMaTyphl CKBaXKHUHEI,
napajjie/ibHO OCHOBHOM I'MAPaBIMYECKOH JIMHUKA O0TOOpa CKBaXXUHHOM KHUAKOCTH
CMOHTHpOBaHa GadnacHas JMHUSI, HA KOTOPOH YCTaHOBJICH MAHOMETP U CTPYMHBIN
anmapar, KaMepa CMEIIEHHs] KOTOPOro COelIMHEeHa C 3aTpyOHBIM MPOCTPAHCTBOM
CKBOXHHBl 4Yepe3 TPOMHMK, C MONONHUTENBHOA 3aJBHXKOH, U CBOOOJHYIO
3aTpYOHYI0 3aIBUKKY YCTHEBOM apMaTyphl OTHENBHOM JMHMEHN, coxepkaluer
MaHOMeTp ¥ oOpaTHbIM KiamaH. PaGounM MOTOKOM, HEOOGXOMUMEIM I PaGoThI

CTp}’ﬁHOFO amriapata CIYXHT JKUAKOCTh, IIOJHHMaeMass Ha IOBEPXHOCTH



ANIEKTPOLIEHTPOOEIKHBIMH, 3JIEKTPOBUHTOBBIMH, JIIEKTPOAUA(PpParMEHHBIMA |
BEHTUIBHBIMU HaCOCaMH.

CornacHo  u300peTeHWIo, TnpH paboTe Ha  CKBAXWHAX  IPUMEHSIOT
3NMEKTPOLEHTPOOEIKHEIE,  3JIEKTPOBHHTOBEIE,  3JeKTponuadparMeHHble U
BEHTUJIBHBIE HACOCHI, IMEIOIIME BO3MOXXHOCTE PEryJIMPOBAHUS YaCTOTHI BPALEHUS
BaJla IIOrPY>KHOTO 3JIEKTPONPHUBOA IIPH Pa3IUYHBIX pexxumax paboTsl, U3MEHSThH
ToJia4y ¥ HAIrop rTyOMHHOTO HACOCHOTO 000pyIOBaHUs, B KOMIUIEKCE CO CTPYHHBIM
anmapaToM, OTOHpAIOUIMM H3 3aTpyOHOro NPOCTPAaHCTBA CKBa)KMHBI IOMTYyTHBIH
HeTsHOM ra3. [Ipy cHrXeHUH JaBleHus B 3aTpyOHOM NPOCTPAHCTBE CKBAXKUHBI 1,
KaK CNEJCTBHUM, MOBBIIIEHNH JUHAMUYECKOTO YPOBHS B CKBa)KMHE, yBEJIIUYUBAIOT
IPOU3BOAUTEIBHOCTh IOrPYXKHOrO TIIyOMHHOTO Hacoca 3a CYET YBEJIHUYeHUS
YaCTOTHI BPAalEHUsI Bajla IOTPYKHOIO 3JIeKTponpuBoaa. B koH(y30pe cTpyiHHOro
anmnapara co3JaloT BBICOKOIHEPreTHYECKHUH MOTOK CKBAXXHMHHOH XXHUIKOCTH, 3a CYET
KOTOpOTO B Kamepe CMelIeHUs CTPYHHOro anmapara CO3HaeTcs paspexeHue, rmpu
3TOM Tra3 U3 3aTpyOHOro IPOCTPAHCTBA CMEIIMBAETCS C OTHM ITOTOKOM U Yepe3
muddy3op Harueraercss B JIMHHIO OTOOpa CKBaXHHHOM JKUAKOCTH. [loTok
CKBaXMHHOH HUIKOCTHU 10 OCHOBHOM JIMHHM YCTHEBOH 3allOpHON apMaTypsl BO
BpeMs paboTHl CTpyHHOro anmnapara MepeKpsIT MaHuGOIbBIHON 3aABMKKOH 1160
YCTaHOBJICHHBIM aBapUHHBIM IPEIOXPAHUTENBHBIM JJIEKTPOMAarHUTHBIM  BO
B3pHIBOZAIIUINIEHHOM  HCIIOJIHEHHMH  JIH0O0  MEXaHWYEeCKHM  KJIaIlaHOM,
OTKpPHIBAIOIIIMMCSL TIPH TPEBBILEHANA AOMYCTHMOIO AaBIICHUSA Iepel CTPYHHBIM
annapatoM B ciy4ae 3a0MBaHHS MEXaHHYECKUMH INPUMECAMH, Mapa@HHOM U
ApYTUMHU BellecTBaMu. Takke Ha OCHOBHOM JIMHUM YCTHEBOH 3allOpHOMN apMaTyphl,
Ha MaHU(OJIBAE, YCTAaHOBICHA perylupyeMas WIH Heperyiupyemas INTylLepHas
KaMmepa, Tubo peryiaupyeMas 3aJABIDKKa JJIS peryJINpOBaHuUs NaBlieHHs Ha Oydepe,
4TOOBI HE U3MEHATH PEXHM pabOTHl CKBa)XXHHEI B CIydae BPEMEHHOTO OTCEUYCHMUS
CTpYHHOTO anmnapara Ha peMOHT, 3aMeHy mrtynepa u T.4. [Ipy 3ToM perynuposanue
paboThl KOMIUIEKCA, COCTOSALIErO0 M3 PEryJIupyeMoro IIyOHMHHOTO HacOCHOTO
000opyOBaHUs U CTPYHHOTO ammapaTa, OCYIIEeCTBICHO U3MEHEHHEeM [aBJIeHHs Ha

ero BXOJI€ I[yTeM peryJIUpOBaHus POXOAHOTO CeueHHs B KoHGy3ope 1 auddy3ope



CTpyHHOTO ammapara, a Tak)ke H3MEHEHHUEM YacTOTH! BPALCHHs BaJjia IIOTPY>KHOIO
3JIEKTPONPUBOJIA, AJIS CO3[aHUs TpeOyeMOoro Halopa U rojjauu rryGMHHOro Hacoca,
4TOOBI CO3AaTh ONTHMAJIBHEIM PeXUM paboThl CKBaXXHHB! U ITyOMHHOIO HACOCHOTO
o0opyioBaHHS U HE CHU3UTh JUHAMUYECKHH YPOBEHb B CKBAXHMHE HIXKE
Kputuueckoro. Ha OaiinmacHO JTUHUUM IOCNEe CTPYHHOrO ammapaTa yCTaHOBJIEHBI
LOIOJIHUTENIbHAs OTCEKaroIlias 3aJBHKKa U NMpobooTOopHUK. JlaBieHue B TUHUAX
KOHTPOJIUPYETCS] MAaHOMETpaMH M AAaTYMKAMHU JABJICHUS BO B3PBIBO3AILUILEHHOM
UCITIONIHEHUH, BBINIOJTHEHHBIMY C BO3MOXKHOCTBIO IE€peAaud NaHHBIX Ha CTAHLHUIO
ynpasineHus. JlaBieHue Ha NpuUeMe Hacoca KOHTPOJIMPYETCs JaT4vKamMH OJoka
TeJIeMeTPUH, YCTAHOBJIEHHOTO Ha IIOTPYXHOM 3JIEKTponpuBoAe. JlaHHBIE OT
IaTYVKOB ITOCTYNAIOT Ha CTAaHOMIO YIIPAaBICHHs W Ha IyJNbT OHCIETYEpa JUis
KOHTPOJISI ¥ aBTOMATHYECKOTO yIpaBieHHUs paboToil 000pynOBaHUs U aBapUHHBIM
NpeIOXPAHUTENBHBIM 3JIEKTPOMAarHUTHEIM KJIaIIaHOM.

[Ipy  HamMYUM  TEXHOJOTMYECKHX  BO3MOXHOCTEM 10  YBEIUYEHHIO
NPOU3BOAUTEIHPHOCTH CKBOXHUHHOTO HAacCOCHOrO O0OpYyIOBaHHs, a TaKxke
TMOJIOKUTENIFHOTO  TOTeHIMana  pa3pabaTeiBaeMOro  HePTSHOro  IacTa,
npeaaraeMplii  Croco0 CHIDKEHHS [AaBlieHWs IIOIMYTHOro He(TSHOro rasa B
3aTpyOHOM [pPOCTpaHCTBEe NOOBIBAIOIIMX CKBa)XUH II03BOJISET  IONYYUTh
JOTIOJIHUTENbHBIN NpupocT nebuTa ckBaxKuHbL. [IpUpocT nebuta npu NpUMEHEHHUH
cnocoba CHMXXEHHMsS JaBleHWs IIOIMyTHOIO He(QTIHOro rasza B 3aTpyOHOM
NPOCTPAaHCTBE  AOOBIBAIOIIMX  HE(MTIHBIX  CKBAXHUH IIPU  3KCIUTyaTally
ANIEKTPOLIEHTPOOESKHBIMY, DJIEKTPOBUHTOBBIMH, 3JIEKTpOANapparMeHHbBIMH U
BEeHTWIBHBIMM HacocaMH, ofecrneuynBaercss 3a CYET NPUMEHEHHs] MOIPY’KHOrO
rTyOMHHOIO HACOCHOrO 000pyIOBaHMs, UMEIOLIET0 BO3MOXXHOCTh PETyINpPOBaHUs
YaCTOTB! BPAILEHHsI Baja NOTPY>KHOT'0 3JIEKTPOIPHUBOAA MPU Pa3INYHEBIX PEeXUMax
paboTel 00OpynOBaHWS, H3MEHATH IOJadyy W Hamop NIyOMHHOTO HACOCHOTO
o0opynoBaHUs, B KOMIUIEKCE CO CTPYHHBIM anmnapatoM, OTOMPAIOIMM U3
3aTpyOHOr0 NpOCTPAaHCTBA CKBaXMHBI INOMYTHHIH HedTsHON ras. Iloselmenne
IVHAMHUYECKOTO YPOBHS YBEJIMYHMBAeT SPQPEKTUBHOCTh paboTsl IyOHHHOIO

HaCOCHOIO O60py,[[0BaHI/ISI H TIIpOoAJICBACT Me)l(peMOHTHBIﬁ Nnepuo]; CKBA>XKHHBEI.



Ilpennaraemslii crioco0 CHIKEHHS [aBJIeHUS IIOMyTHOTO He(TSHOro rasa B
3aTpyOHOM IpPOCTpaHCTBE JOOBIBAIOMIMX HEQPTSIHBIX CKBaXUH o0OecrnedrBaeT
NOBBIIEHHE A(PQEKTUBHOCTH TEXHOJNOIMHM CHU)KEHUS H30BITOYHOTO AaBJICHUS
MIONYTHOTO HE(TSIHOrO ra3a B 3aTpyOHOM IPOCTpaHCTBE HE(QTSHOW CKBaXKHHEI,
noBslIeHNe 3¢ (HEeKTUBHOCTH pabOTHI ra30HEDTIHOTO 000PYAOBAHUS U ITOTYIESHHUS
npupocta neburta AoObIBaeMOM HepTH U MrHOBeHHOe, JHOO yhpasisieMoe
NEepeKIIoYeHre Ha INTaTHBIA peXuM  paboThl CKBaXXMHBI IO OCHOBHOH
MaHUGONBAHON JHMHHM B Cllydyae IIpeBBIIICHUS JaBJICHUs Iepel CTPYHHBIM
annapaToM BbIIIE KPUTHUYECKOT0, JTUOO NOJIOMKU 000pYIOBaHHUS.

Ha yeptexe n3o06paxeHa KOMIOHOBKA, MOSCHSIOWIAS CIIOCO0 CHIDKEHUS JaBJICHUS
TIOITyTHOTO HE(TSHOro rasa B 3aTpyOHOM HPOCTPAaHCTBE HOOBIBAIOIIMX HEDTSIHBIX
CKBaXXHH.

Ilpn ucnons3oBanny criocoGa CHMXKEHHS AABIECHUS ITOMYTHOrO HE(TSIHOrO rasa B
3aTpyOHOM NIPOCTPAHCTBE NOOBIBAIOMINX HEDTSIHBIX CKBAXXUH pabOTy IPOU3BOISAT
cnexyromuM obpasoM. OT ycTbeBOH 3amopHOil apMaTypsl | CKBaXXKWHBI, depes
JOITOJTHUTENBHBIA TPOHHUK 11 M oTcekarouryro 3aaBUXKY 12, yCTaHOBIEHHBIMU
MEXJy TPONHMKOM MAaHHGOJIBAHOM 3aIBHKKU U JTyOPHKaTOPHOHN 3aJBHXKKOM
YCTBEBOM 3aIIOPHOM apMaTyphbl CKBaXXUHBI, 0 OalinmacHO! JTUHUM 2, TapalIeIbHOM
JIMHAKA O0TOOpa CKBaXXMHHOW J>XHUAKOCTH 3, CKBAKHUHHAS >KUIAKOCTH IMOCTYIAET B
CTPYHHEIN Hacoc 4, BKIIOYaromui koHdy3op 16, kamepy cmernerus 17 u guddysop
18, xamepa cmemnieHust 17 KOTOpPOro coeiuHeHa C 3aTPyOHEIM IPOCTPAHCTBOM
CKBa)XUHBI, Yepe3 TpOoWHUK 11, ¢ monmosHuTENsHOM 3aABMKKOH 12, ¥ CBOOOIHYIO
3aTpyOHYIO 3aIBMXKKY YCTHEBON apMaTyphl OTHAENBHOW JIMHHMEH 5, comepaluei
obpatHbIi KianaH 6. Berxon cTpyifHoro amnapara 4, nepen JHHEHHOMN 3aIBHKKON
15, coenunen ¢ nuHMeN oTOOpa CKBaXXHUHHOM XUAKOCTH 3 Yepe3 AOMOIHUTENBHYIO
OTCEKAaIOU(yI0 3aABHXKKY 8. IIpy 3TOM NpPOUCXOAUT CHIDKEHHE H3OBITOYHOIO
IABIICHUS ra3za U3 3aTPyOHOIr0 NMPOCTPAHCTBA HE(PTSIHOM CKBaKHHBI MOCPEICTBOM
oTbopa rasa u3 3aTpyOHOTO IPOCTPAaHCTBAa CKBAXUHBI M 3aKaUKH €r0 B JIMHHUIO
oT0Opa CKBa)XXUHHOM XUAKOCTH 3. Ha 00enx BXOMHBIX JHHUSAX 2 U 5 CTPYHHOro

anmapara 4 ¥ Ha BBIXOZAE CTpPYyHWHOTo amnmapaTa 4 yCTaHOBJIEHBl MaHOMETpH! 7 U



JaTYMKK JaBICHUS 9 BO B3pBIBO3AILMINEHHOM HCIONHEHWH. B muHHIO oTOOpa
CKBOXHHHOM  JXMIKOCTH 3  Bpe3aH  aBapUUHBIA  IpelOXpaHUTEbHBIN
3JIEKTPOMArHUTHBIA BO B3PBIBO3ALIUINEHHOM HCIIOJIHEHHH OO MeXaHHUYeCKHH
Kiananl4, OTKpHIBAIOIUICA NpH TNpPEBBIIIEHHH IOMYCTUMOTO IaBJIEHUS IIEPes
CTPYHHBIM anmapaToM B Ciy4ae 3a0MBaHUA MEXaHUYECKUMHU MPUMECIMH,
napaguHOM M JpPYTMMH BELIECTBaMH M peryiupyemas JubO Heperyjmpyemas
ITylepHass Kamepa 13 s perynupoBaHusi naBiieHUss Ha Oydepe, 4TOOBl He
M3MEHSATEL PEXXUM pabOTBI CKBa)XXHHEI B ClIydae BPEMEHHOTO OTCEYEHHUs CTPYHHOro
anmnapara Ha PEMOHT, 3aMeHy IuTyunepa M T.n. Ha OadinmacHoii juHHU 2 mocie
CTpyHHOro amnmaparta 4 ycrtaHoBieH npobGoorOopuuk 10. Jlatumku naeieHus 9
BBIMIOJTHEHBI ¢ BO3MOXKHOCTBIO NE€peladyd AaHHBIX Ha CTAHLIMIO YIIPaBIICHUS.

HoBbiM  sBnsfeTcs TO, 4TO IpH paboTe Ha CKBAXHUHAX IMPUMEHSIOT
3JIEKTPOLIEHTPOOEXKHBIE,  JJIEKTPOBHHTOBEIE,  3JIEKTpoAHadparMeHHBIE U
BEHTUJIBHBIC HACOCHI, UMEIOIIHE BO3MOXHOCTD PETYJIMPOBAHUS YaCTOTHI BPALIEHHUS
BaJla MOTPYKHOTO 3JIEKTPOIIPUBOJA IIPHU PA3IHYHBIX peXuMaxX padoThl, H3MEHSTh
oJavy ¥ Harop riyOMHHOr0 HACOCHOTO 000PYAOBaHHSI, B KOMILIEKCE CO CTPYHHEIM
aIrapaTroM, yCTaHOBJIEHHBIM Ha GalilacHON JIMHUM YCTHhEBOM 3allOPHOM apMaTyphl,
OTOMPAFOILMM U3 3aTPyOHOr0 MPOCTPAHCTBA CKBAXHHEI IOMYTHEIA HeDTIHOM ras.
ITpu cHIKEHUH AaBIeHUs B 3aTPyOHOM MIPOCTPAHCTBE CKBAXKUHEI U, KaK CJIEACTBUH,
NMOBBIINCHNY  JMHAMUYECKOIO  YPOBHS B CKBaXHHE,  YBEJIMYHUBAIOT
POU3BOAUTEIBHOCTE IIOIPY’KHOrO0 INIyOMHHOIO Hacoca 3a CYeT YyBeJHYeHUs
YaCTOTBI BPAIIEHHUS Bajla IOIPYXHOTO 3JeKTponpuBona. B koHdy3ope cTpyiinoro
anrmapara CO3Jar0T BEICOKOIHEPTeTUYECKHM MMOTOK CKBAXKHHHOW KUIAKOCTH, 33 CUET
KOTOPOro B KaMepe CMELICHUs CTPYHHOrO anmapara Co3JaeTcsl pa3pexeHue U ras
M3 3aTpyOHOro NPOCTPAHCTBA, IOABEIEHHBIH OTHENBHOM JIMHMENH K KaMmepe
CMEIICHHUS CTPYHHOTO aIlapara, CMEIIUBAeTCs C STUM ITIOTOKOM M Yepe3 1uddyzop
HarHeTaeTcs B JIMHHMIO OTOOpa CKBaOXHWHHOW JKHUAKOCTH, IIPH 3TOM [OTOK
CKBa)XHHHOM JXKUAKOCTH 10 OCHOBHOM JINHUY YCThEBOM apMaTypsl BO BpeMs paboThl
CTPYHHOTO arnmnapara IepeKpsIT MaHU(OJIbAHON 3aABHXKKOM MO0 YCTAHOBIIEHHBIM

aBapHﬁHBIM NPpCAOXPAaHUTCIIBHBIM 3JIEKTPOMArHuTHBIM BO B3PBIBO3ALAIINCHHOM



MCIIOMTHEHUH MJIM MEXaHMYECKHUM KIIAllaHOM, OTKPHIBAIOLIUMCS IIPU IPEBEIIIEHAN
JOIIyCTUMOIO [IaBJIEHUS Iepell CTPYWHBIM anmapatoM B Ccliyyae 3a0uBaHus
MEXaHWYECKUMH IIPUMECSMH, MapaduHOM M JpYrMMH BellleCTBaMHu. Takxke Ha
OCHOBHOM JIMHUM YCTaHOBJIEHA perynupyeMasi, 1160 HeperyJiupyemasl LITylepHas
Kamepa, TM0o perynupyemas 3alBHXKKa IS peryJHpoBaHus AaBieHus Ha Gydepe,
4TOOB! HE M3MEHATH PEXHUM pabOTHl CKBOXHMHBI B CIIy4ae BPEMEHHOIO OTCEYEHHS
CTpYHHOTO arnrnapara Ha peMOHT, 3aMeHy LITylepa U T.4. [Ipy 3ToM peryiupoBaHue
paboThl KOMIIIEKCa, COCTOSIIEr0 W3 PerylUpyeMOro riIyGHHHOTO HACOCHOTO
000pyIOBaHUS M CTPYHHOro ammapara, OCYyLIECTBJIEHO H3MEHEHHWEM JaBJeHHs Ha
ero BXOJIe IIyTeM PeryInpOBaHHs IPOXOTHOIO CEUEeHUs B KOHOY30pe U auddysope
CTPYHMHOrO amnmnapara, a TaK)Ke H3MEHEHHEM YacTOThI BPAIlleHUsT Bajla MOrPYKHOTO
ANIEKTPONPUBOJA, U1 CO3AaHuUs TpeOyeMoro Haropa 1 ofayy rryGHHHOro Hacoca,
4TOOEI CO31aTh ONTHMAJIBHBIN PEXXUM PaGOTHI CKBaXXHUHBI M Iy GHHHOIO HACOCHOTO
o0OpynoBaHHS U HE CHHU3UTh JAHHAMHYECKHH YpOBEHb B CKBa)KHHE HIDKE
kputuyeckoro. Ha GalinacHolt JMHWM mocie CTPYHHOro ammapara yCTaHOBIEHEI
JIOIIOJTHUTENbHASA OTCEKaroIas 3aIBHXXKa U MPo00oTOOpHUK. JlaBieHye B JIMHUAX
KOHTPOJIMPYETCS] MAaHOMETpaMH U JaTYHKaMH JaBJIEHHsS BO B3PBIBO3AINMINEHHOM
VICIIOJIHEHHH, BBIOJHEHHBIMHA C BO3MOXXHOCTBIO T€pelayd JAHHBEIX Ha CTAHIUIO
ynpasienus. JlaBieHue Ha IpUeMe Hacoca KOHTPOJIMPYETCS NaTYMKaMM OJI0Ka
TEJIEMETPUH, YCTAHOBIEHHOTO Ha IOTPYXXHOM O3JIEKTPONpPHBOAE. JIaHHBIE OT
JaTYMKOB ITOCTYMAIOT HA CTAHIUIO YIIPaBIeHUS U MyJIbT JUCIIETUYEPA I KOHTPOJIS
¥ aBTOMAaTH4eCKOro YIpaBieHHs paboToii o0opynoBaHWS ¥ aBapUHHBIM
IpeIOXPAHUTENBHBIM 3JIeKTPOMArHUTHBIM KIIAIIAHOM.

TexHonornueckuii M TEXHUYECKUH pe3yJbTaTHl NPH HCIIONE30BAHUU CIIOCo0a
CHIDKEHUS JaBJIEHUs IIOIMYTHOTO He(MTSIHOTO ra3a B 3aTPyOHOM MPOCTPAHCTBE
NOOBIBAIOMUX HEDTSIHBIX CKBAXWH TPU IKCIUIyaTaliy JIEKTPOLIEHTPOOEKHBIMHY,
3JIEKTPOBUHTOBBIMHU, 3JIEKTpoAMadparMEHHEIMH M BEHTHWJIBHBIMH  Hacocami,
VMEIOIIMMH ~ BO3MOXHOCTh  PEryJHpOBaHHS  YacTOTHl  BpallleHHs  Bala
3JIEKTPONIPHUBOJA TIPH Pa3IM4YHBIX pexXuMax paboThl, U3MEHSATh NOAa4Yy M Harop

rTyOUHHO-HACOCHOTO OGOpYINOBaHKs, B KOMIUIEKCE CO CTPYWHBIM allaparoM,
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YCTAHOBJICHHBIM Ha OalllacHOM JIMHUM YCTHEBOH 3allOpHON  apMarypsl,
OTOMPAIOIIKM U3 3aTpyOHOr0 IPOCTPAHCTBAa CKBAXXHMHBI IOITYTHRIA HEe(TIHOI ras,
AOCTHATAIOTCS MOBBIIIEHUEM 3PPEKTUBHOCTHA TEXHOJIOTUH CHUXKECHHS H30BITOYHOTO
JaBJICHUs MOIYTHOTO HEQTSIHOTO raza B 3aTpyOHOM IPOCTPaHCTBE He(TIHOMH
CKBAXHMHBI, ITOBBIIIEHNEM 3G (GEKTUBHOCTH paboThl ra3oHeTIHOrO 000PYAOBaHMUS,
TONy4YeHus] MpHpocTa JAe6uTa H0ObIBaeMOM HEPTH W MTHOBEHHOrO, JIHOO
YIPaBIIeMOro IEpEeKIIOYeHUs Ha ILITATHBIM pexXuM paboThl CKBaXHHBI II0
OCHOBHOH MaHM(ONBAHOH JHMHUM B Clyyae NpEBBIIICHHS JOaBJICHUS Iepea
CTPYHHBIM anmapaToM BBILIE KPUTHUYECKOro, JTUOO IOJIOMKH OOOpYyHOBaHHUS.
OKoHOMHUYECKUN 3 (EKT OT UCIOIB30BaHUS U300PETEHUS MOXET JTOCTHIaThCs 3a
CYET II0JIy4eH s IIpUpocTa AebuTa noOkIBaeMol He(hTH, yBeIHMUEHUS HapaOOTKH Ha
OTKa3, IIPOJUIEHHs CPOKa CITyKObl HACOCHON yCTaHOBKY M YMEHBIIICHUS BpEMEHH Ha

[MPOBCACHUEC OOIIOJTHUTEIIBHBIX BUJIOB pa60T .
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OOPMVIJIA U30OBPETEHMA

Crioco0 CHM)KEHHMS [JaBleHHS IIONMYTHOrO He(QTSHOro rasa B 3aTpyOHOM
IPOCTPaHCTBE JOOBIBAIOIMX HE(PTAHBIX CKBXHH, IPH KOTOPOM Ha CKBAXKHHAX,
000pyIOBaHHBIX 3EKTPOLIEHTPOOEIKHBIMH, 3JIEKTPOBHHTOBBIMH,
3JeKTpoanaparMeHHBEIMA M BEHTHJIBHBIMH HAacocaMu, Ha YCTHEBOM 3alopHOMH
apMarype uepe3 [MOMOJHUTEIBHBIM TPOMHMK M OTCEKAIOLIyI 3aJBHXKY,
YCTaHOBJICHHBIMH MEXIY TPOMHUKOM MaHHU(OJIBAHON 3aABIKKHU U JTyOpHKATOPHOI
3a[IBIOKKOH YCTBEBOW 3allOPHOM apMaTyphl CKBa)KHHBI, MapaUIeIbHO OCHOBHOM
THJPaBIU4YEeCKOH JIMHUM OTOOpa CKBaXMHHON JKHIKOCTH CMOHTHpPOBaHa
GalinacHas JHHHS, HAa KOTOPOH yCTaHOBJIEH MAHOMETP M CTPYHHEIM arapar,
Kamepa CMEIIeHHs KOTOPOro COeAMHEHA C 3aTPyOHBIM NMPOCTPAHCTBOM CKBA)KHHBI
4yepe3 TPOWHMK, C JONOJHUTENBHOH 3aIBIXKKOH, W CBOGOJHYIO 3aTpPYyOHYIO
3a/BIDKKY YCTBEBOH apMaTyphl OTAEIBbHON JHMHHUEH, comepkalledfl MaHOMETp U
OOpaTHBI KJalaH, OPH 3TOM pPaGOYHM IOTOKOM, HEOOXOMMMBIM ISl paboThI
CTPYHHOTO anmapaTra CIyXHT XHOKOCTb, IOJHAMaeMas Ha [OBEPXHOCTh
3JIEKTPOLEHTPOOEKHBIMH,  3JIEKTPOBHHTOBEIMH,  3JIEKTPOAHa()ParMEHHLIME U
BEHTWIbHBIMM HACOCaMH, OTIUYAIOLIMNCA TeM, YTO IpH paboTe Ha CKBaXKMHAX
IPUMEHSIOT 3JIEKTPOLEHTPOOEXKHBIE, JIEKTPOBUHTOBEIE, dJIEKTpoaruadparMeHHbIe
U BEHTWIBHBEIE HACOCH], HMEIOUINE BO3MOXHOCTH PETrYJIUPOBAHMUS YaCTOTHI
BPAILCHNs BaJla MOrPY>KHOI0 JJIEKTPOIPUBOA NIPH PA3IUYHBIX peXHUMax paboThl,
U3MEHSTh M01a4y ¥ Halop NIyOMHHOTO HACOCHOTO 060pYIOBaHUS, B KOMILIEKCE CO
CTPYWHBIM amrapaTtoM, OTOMpPAarOIMM K3 3aTPyOHOr0 NPOCTPAHCTBA CKBAXKMHEI
MOy THBIH HE(TAHON ras, IPY CHIXKSHUH IaBIICHHUs B 3aTPYyOHOM MPOCTPaHCTBE
CKBa)XXUHBI W, KaK CJICICTBHH, MOBBIIIEHUN JUHAMHYECKOTO YPOBHS B CKBa)XKMHE,
YBEJIIMYMBAIOT ITPOM3BOIUTEIBHOCTE IIOIPYXKHOro TIiTyOMHHOrO Hacoca 3a CYeT
YBEJIMYCHUS YaCTOTHI BpallleHHs BaJla IIOIPYKHOTO 3JIEKTPONPUBOJA, B KOHPY30pe
CTPYHHOIO anmapara CoO3Jal0T BBICOKOIHEPreTHYECKHH IIOTOK CKBaXXKMHHOM
XKHUIKOCTH, 33 CYET KOTOPOI'o B KaMepe CMELIeHUsI CTPYHHOTO ammnapara CO34aeTcs
paspexxeHue, MpU 3TOM ra3 U3 3aTpyOHOro NMpOCTPaHCTBA CMEMIMBAETCS C 3THM

ITOTOKOM H 4€pe3 I[I’I(i)(i)y30p HArueTacTcCs B INHHIO 0T6opa CKBaXXUHHOM XUJKOCTH,



IIPY 3TOM IOTOK CKBa)XMHHOH >KMIKOCTH IO OCHOBHOMH JINHUU YCTHEBOU 3allOpHOM
apMaTypbl BO BpeMs paboThl CTpyHHOro ammapara IepeKphIT MaHU(OJbIHON
3aABWKKOM  nMMOO  yCTaHOBNIEHHBIM  aBapUMHBIM  IIPEeIOXPaHUTEbHBIM
3JIEKTPOMArHUTHBEIM BO B3PBIBO3AINMIIIEHHOM HCIIOJIHEHUH JTHOO MEXaHHYECKHM
KJIallaHOM, OTKPBIBAIOILMMCS IIpU IPEBBIIIEHUH MOITYCTHMOTO IABJICHHUS Iepe]
CTpyHHBIM anmapaToM B ciy4ae 3a0MBaHHUS MEXaHUYECKHMHU MPUMECIMH,
napa@uHOM W APYTMMM BELIeCTBAMH, TaKKe Ha OCHOBHOW JIMHMH YCThHEBOI
3allOpPHOM  apMaTypbl, Ha MaHHU(QOJNbIE, YCTAHOBJIEHA peryjupyemas WK
HeperynupyeMmas IITyuepHas KaMmepa, Ju00 peryjaupyeMasl 3aaBHXKa s
perynMpoBaHus fAaBieHus Ha Oydepe, YTOOBI He W3MEHSTH PEXUM pabOThI
CKBOXHHBI B CI[y4a€ BPEMEHHOIO OTCEYEHHUS CTPYHHOro ammapara Ha PEeMOHT,
3aMeHy LITyLepa U T.A., IPH 3TOM peryIupoBaHie paboThl KOMILIEKCa, COCTOSIIErO
M3 PEryJupyeMoro NiyOMHHOrO HACOCHOTO 000pYAOBaHHUS M CTPYHHOrO arlapara,
OCYIECTBIICHO HM3MEHEHHUEM J[ABIEHUS Ha €ro BXOAe IyTeM peryJUpOBaHUS
NPOXOJHOrO ce4eHHs B KOH(py30ope u nuddysope CTpyWHOTO ammapara, a TakkKe
U3MEHEHUEM YacTOTHI BpallleHUs Baja IIOTrPYKHOI'0 DJIEKTPOIIPHUBOAA, IS CO3JaHUs
TpebyeMOoro Haropa ¥ Iojia4y INIyOMHHOTO Hacoca, YTOOBI CO3AaTh ONTHMANIbHbIN
peXuM paboTh! CKBaXXHMHBI U INIyOMHHOTO HACOCHOTO 00OpYIOBAHUS ¥ HE CHU3UTh
JVHAMHYECKUN YPOBEHBb B CKBa)XUHE HIDKE KPHUTHYECKOro, Ha GalimacHoil nunuu
I10CJIe CTPYHHOrO anmnapaTa yCTaHOBJIEHBI JOTIOJHUTEIbHA OTCEKarolas 3aIBIKKa
U TNpoOOOTOOPHMK, HaBleHHE B JIMHUAX KOHTPOIUPYETCS MaHOMETpaMH WU
JaTY¥KaMM JABJIEHUSA BO B3PHIBO3ALIWIIEHHOM HCIIOJHEHHH, BBINOJHEHHBIMU C
BO3MOXXHOCTBIO IepeAady JAaHHBIX Ha CTAHIMIO YIPaBIEHHUS, AaBJIEHUE HA ITPHEME
Hacoca KOHTPOJIIMPYETCA INaTYMKaMU Olloka TelleMeTpUH, YCTaHOBJIEHHOTO Ha
IOrPY>KHOM 3JIEKTPONPUBOJIE, AaHHBIE OT JHaTYMKOB ITOCTYIMAIOT Ha CTaHIUIO
YMpaBJICHHS ¥ Ha IMyNbT AUCIIETYEPa U1 KOHTPOJIS U aBTOMATHUECKOIO YIIPaBJICHUS
paboToll 06opyHOBaHU U aBAPUUAHBIM IIPENOXPAHUTEIBHBIM 3JIEKTPOMArHUTHEIM

KJIallaHOM.






OTYET O MNATEHTHOM IIOUCKE  [Homep espasniickoit saspku:

(cratba 15(3) EAIIK u npasuno 42 [NareHTHON MHCTPYKUKH K

EAIIK)

201900480

A. KTACCUOHUKALIMSA ITPEIMETA N30EPETEHHA:

E21B 43/12 (2006.01)
E21B 43/25 (2006.01)

CornacHo MexxiyHapoaHoit nateHTHO# kinaccudukaimn (MITK)

b. OBJIACTD IIOUCKA:

TIpocMoTpeHHas nokyMeHTauus (cucTeMa knaccudukauuu u nuaexcst MITK)

E21B 43/00; E21B 34/00; E21B 33/03; E21B 34/02; FO4F 5/00

3J'lel(Tp0HHaﬂ 6a3a JaHHBIX, HCHIOIB30BABLIASCA MpH NOHCKE (HBBaHHe 6a3bl U, €CIIH, BO3MOXKHO, HCMOJIb3YEMBIC [TOHCKOBBIC TepMHHH)

EAITATHUC, Google patent, Espacenet

B. JOKYMEHTAI, CHUTAIOIIUECS PEJIEBAHTHLIMH

[Kareropus* CchINKH Ha JOKYMEHTBI C YKa3aHHEM, [Ie 9TO BO3MOXKHO, PEJIEBAHTHBIX YacTei OTHOCHTCA K NYHKTY No
A RU 182462 Ul (MAJIBIXWH H.A.) 2018-08-20 1
A |US 5273112 A (HALLIBURTON CO) 1993-12-28 1
A |[RU 2081998 C1 (TPABOBELIKMI B.J1.) 1997-06-20 1

NI G| g omang e
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Havermnug Ynpsi WA KCRBPTaL

Esrasmiickoro nar

eeoMoTEa
Espasnirod na Y

% OPi GHNGaLYY

8.0, Porowum

D NOCACAYIOUHE JOKYMEHTEI YKa3aHbl B NPOJOJKEHHH

€BPA3HIICKON 3a4BKH WK NOCIIC HEe

BAHHIO H T. A,

* OcoGkle KaTeropHu CCHUIOUHBIX J0KYMEHTOB:
<A» - TOKyMEHT, onpeaensiouuii o6umii ypoBeHb TEXHUKH
«D» - IOKYMEHT, NPHBEICHHEIH B eBPA3HICKOH 3aABKe «X» - NOKYMEHT, uMeromuii HauGonee 6M3Koe OTHOWICHUE K MPEAMETY MOUCKA,

«E» - Goree paHHUH JOKYMEHT, HO OMyG/IMKOBAHHBIH Ha JaTy NIOJAYH nopovauii HOBU3HY WIH H300pETaTENbCKUH YPOBEHS, B3ATHIH B OTAENBHO-
«O» - HOKYMEHT, OTHOCAIIMACA K YCTHOMY PAacKpHITHIO, SKCTIOHHPO-

"P" - IOKYMEHT, Onmy6MKOBaHHBIA 10 AATHI OJA4H €BPa3UACKOH
3a4BKH, HO MIOC/IE AaThl HCIPAIIMBACMOrO APHOPHUTETA"

«T» - Gonee No3AHMH NOKYMEHT, OMyGIUKOBAHHbI IOCIE AATH IPHOPUTETA U
NpPUBEACHHEIN /U1 TOHUMaHUA H300peTeHNs

cTH

«Y» - IOKYMEHT, uMeiotuit HanGonee GNM3KOE OTHOWIEHHUE K NPEMETY MOUCKA,
nopovamuit u306peTaTeNnbCKUil YPOBEHE B COMCTAHHM C APYTHMY IOKYMEH-
TaMH TOH e KaTeropuu

«&» - IOKYMEHT, ABJIAIOIHICA MAaTEHTOM-aHAJIOrOM

«L» - NOKYMEHT, MPHBEAECHHbIH B APYTHX UENAX

Jlata nposenenus narentHoro noucka: 14/04/2020

Y HOJIHOMOYEHHOE JIHLIO:

Havansunk Otnena MexaHHky, PU3MKU U 3NEKTPOTEXHUKH

Cornaconso s EXTDONHON B39 J.®.Kpsiios
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