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MWHHYJUINH bynat Mypapucosuy

NHxeHep-TexHoor cnyx6bl pa3BuTMs HOBOW TeXHUKK 1 TexHonornii 000 HN® «Makep»

NOBbILUEHVE

NPOVISBOLNTE IbBHOCTI HACOCHBIX
YCTAHOBOK HA MAJTOLEB/THOM
OOHLAE CKBAXKNH

anofebnTHbIM OOHM, Kak Npasuio,

NPencTaBngeT cobo CTapblv COOHL,

CKB&KMH C MaslbIM MPUTOKOM, BbICOKOM
0OBOAHEHHOCTLIO U 3axkonbMaTupoBaHHoM 31, 51r
PaKToPbI BbI3LIBAIOT NPEKAEBPEMEHHLIE OTKA3b!
000PYO0BAHMA, 13-3a Yero ManoneduTHbIM COOHL
4aCTVYHO UMK NOMHOCTBIO NPUHAONEXNT K HPD.
st yMEHbLLEHWA BNUAHS NEPEYMCIEHHBIX
hakTopoB Ha padtoTy M'HO ManogedtuTHoro choHaa
HIND «[Takep» npegnaraeT 060pyaoBaHme,
KOMMOHOBKMW 1 TEXHOMOMMM COOCTBEHHOM
pPa3paboTKM,

TpaanuMOHHO BHYTPUCKBaXXMHHOE 060pynoOBaHne
yCTaHaBNMBaeTCs Had MHTepBanoM nepdopaummn (CM.
«TpagmumoHHas cxema komnoHoskKn YOLIH»). B aTom cny-
yae npu gebutax meHee 100 M3/cyTkM B BKCMNyaTaLMOH-
HbIX KOMOHHax avameTpoM oT 140 MM 1 BbILLIE MPW NOCTYN-
nernn contomaa 13 M3l B CTBON CKBaXKMHbI COMYTCTBYIO-
Llas Bofda yCrneBaeT BblAenuTbCst B CBOOOAHYIO dhasy. B
pesynbTaTte B 3KCMyaTaumMoHHOM KOTOHHE 40 NpremMa Ha-
coca hopmupyeTcst CToN6 BOfbl, KOTOPbIV rMapOdUInN3n-
pyeT NopoAy nnacta B 30He WMHTepBana nepdopaummn u
CO3[aeT UCKYCCTBEHHbIM 6apbep AN ABVXXEHUA HEdDTN B
NMOPOBOM MPOCTPAHCTBE B HAMpPaBNEHWM CTBOMA CKBaXXM-
Hbl. KpoMe TOro, Bofa 3aTpyaHseT nocTynneHve HedpTu
NO CTBONY CKBaXWHbI HA MpYeM Hacoca — HedTAHOWM
ppakUmMm NTPUXOANTCH «NPOoBrBaTLCA» Yeped CNo BOAbI,
BCMEACTBME Yero pacteT 06BOAHEHHOCTb A0ObLIBAEMO
NPOAYKUNM.

YT0ObI YBENMYUTL AOMO HEQPTAHOM hadbl B MOCTyNato-
Len Ha 3ab0oi XMOKOCTKN, HeOOX0OMMO 06MerynTb NyTb
L5 ABWKEHNS HedOTW B CTBON CKBaXXWHbI. [J0O6UTLCS 3TOro
MOXXHO, YCTpaHuB npouecc ruapodunuaaumm M3,

PELLUEHNA OINA MOONOUNKALIN
CKBAXVHHBIX KOMIMOHOBOK

HM® «[Makep» npegnaraeT HECKOMbLKO TEXHOMOrMYe-
CKMX peLleHunin Ans MoamndmnKaumin CKBaXKMHHbIX KOMMOHO-
BOK nofasemHoro otopynosanus (KIMO). 31u pelleHus
MO>XHO ObICTPO peann3oBaTh B MPOLIECCE TEKYLLEN CMEHbI

HacocoB. Kak mokasbiBaeT NpOMbICIOBasd NpakTika, npu
ncnonb3oBanun KIMO noBbilaeTcs TekyLmin oebut Hedptn
1 yBenuimeaeTcs MPI norpy»xHoro 060pynoBaHus He Me-
Hee 4em Ha 30%.

B npennaraembix cxemax KINO XBOCTOBMK KOMOHHbI
HKT, pacnonoxeHHblit Nog nakepom, obopyaoBaH knana-
Hamu ONns nepenycka XMAKOCTU 1 rada, yCTaHOBEHHbIMM
Hag v nof nHTepBanomM nepdopaunm, a Takke 3arfyLLKoin
CHM3Y ans cbopa v yaep>kaHua MexnpuMecei, Bblaensio-
LLMXCH N3 XKMOKOCTW MpU €€ NOCTYNNEeHNN N3 KOMbLEBOTO
NPOCTPaHCTBa CKBaXWHbI. [epenyckHOM knanaH, uim
rpynna KnanaHoB, Haf MHTepBanomM nepdopauum npea-
HasHa4eHbl A9 Toro, YTobbl NepenyckaTb ra3 B aBTOHOM-
HbIi XBOCTOBWK NMpu paboTe Norpy»XHOro Hacoca; nof 1H-
TepBanom — YToObl NepenyckaTb CKBaXKNHHYIO XXUAKOCTb,
B COCTaBe KOTOPOW, B YaCTHOCTM, OyAeT HaxoamUTbCs 1 Bbl-
nenveLiasacs Boda. B pesynbtate HasBaHHblE BeLLECTBaA
6ynyT ynansatbea ua M3, a3 He 6yneT cnocobcTBOBaTb
OCYLUEHMIO 1 paspyLUeHnio Nopodbl nnacta, a Boga He
CTaHeT YCKOopsiTb NpoLecc ruapodunmaaLnm, 4To no3so-
NUT CHN3UTb OOBOAHEHHOCTb CKBAXKMHHOWM MPOAYKLMN.

MPNHLUM PABOTbI MEPEMYCKHbIX
KINAMAHOB

YT0Obl NPOUNAKCTPMPOBATL MPUHLMN PaboThl Nepe-
MYCKHbIX KNnanaHoB B XBOCTOBWKE, PACCMOTPUM B3aMMO-
CBA3b 1 B3aMMOBNVAHWE OABNEHNA, BOZHUKAIOLLMX MPW
paboTe HAaCOCHOM YCTaHOBKM B MOAMakepHO 30He CTBONA
CKBaXXMHbI, MHTEpBane nepdopaunm, KonbLEeBOM Npo-
CTPaHCTBE 1 MOMOCTN XBOCTOBMKA Ha YPOBHE KranaHoB
(cM. «Dusmka npoLecca NPUMEHEHNS NePenyCKHbIX Kna-
naHoB»). ’KaKocTHas cMecb, codepxallas ras, HedpTb n
BOAY, NOCTynaeT n3 nNpr3aboHON 30HbI MPOAYKTUBHOMO
nnacta B CTBOJT CKBaXXWHbI MO AABEHNEM, PaBHbIM 3a-
bonHomy. [Noa Bo3aencTBnem nepenana nnacTtoBoro u 3a-
6OMHOro AaBneHnin, cun rpasuTaunn, nepBoHa4anbHoro
NaBneHusa HacbleHns rasa 1 3aboHom TemnepaTypbl
KOMMOHEHTbI CMecK 0OpeTaloT pasHble arperaTHble Co-
CTOAHMS. [[a3 BCMMbIBAET NOA Nakep, BOAA 3aHMMAET HUX-
Hee MOMOXXEHVEe B CTBOME CKBaXXMHbI, HE(OTb pacnonara-
€TCA MEeXAY HUMN.



TpapuunonHas cxema komnoHosku YILH

1 - 3KcnnyaTaumoHHOe KOfOHHA

2 — KonoxHa HKT

3 — HacocHas ycTaHoBka

4 — DoHTaHHas apmatypa

5 - CBO6OAHbIN ra3

6 — [lo6bIBaeMas (yrneBoAopofHasn) XuaKocTb

7 — Bopa B cB060AHOI (hase

8 - lNpeanonaraemsiii BUE rugpocdunuaavmm N3

Ha ypoBHe BepxHero knamnaHa CHapy»u XBOCTOBMKA
faBneHve rada byaet paBHoO 3ab60MHOMY AaBneHunto, a fas-
nenve xxungkocTtu BHyTpW HKT ByaeT paccyumTbiBaThcs No
dopmyne

PHKTZ = P3a6 - pgh‘

roe P_, — 3abonHoe fasneHve; p — MiNOTHOCTb XUAKO-
CTW; g — YCKOpEHMe cBO6OAHOro NafeHus; h — paccTos-
HME MEXY BEPXHUM U HVXKHUM KanaHamu.

Ha ypoBHe BepXxHero knanaHa faBfeHne rasa B Kosb-
LIeBOM MPOCTPAHCTBE OKaXXETCs BblLe AaBMNEHNS XKNIKO-
CT1 B nonoctv xsoctosrka (P, > P, .,), 4TO 0ObACHAET
[BV>KEHWE ra3a B NMofiocTb XBOCTOBMKA U fjanee B KOMOHHY
HKT. YT06bI Becb npouecc npovicxoamn 6e3 cboes, '
LOMMKEH COCTaBNATL He MeHee 30 M3/T.

Hago oTMeTUTb, Y4TO OMNMCaHHbIN Bbille NPOLECcC Npo-
TekaeT LUWKIMYHO. B MOMEHT NMoCTynneHus ra3a B nonocTb
XBOCTOBWKA B KOJbLIEBOM MPOCTPAHCTBE CKBAXKMHbI HAX0-

MH>XeHeOHaA MoakT

®dusunka npouecca NPUMEHeHUs NEPEnyCKHbIX KnanaHos

Makep MPO-AMO02
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Paa6 - 3a00/HOE 1aBNeHne

Pnn - nnacToBoe faBnexue

Pr1 - jaBnexue rada Ha ypoBHe HIDKHEro knanaxa
Pra - jaBnexue rasa Ha ypoBHe BEPXHEro Knanasa
Pukr1 - naBnexne HKT Ha ypoBHe HIDKHEro Knanava
Pukr2 - naBnexne HKT Ha ypoBHe BepXHeEro knanaxa

OMTCs rpaHuua pasfnena gas HedpTh 1 rasa. Nokasatenu
[aBneHns Ha 3TOM YPOBHE B KOMbLEBOM MPOCTPAHCTBE U
B MOMOCTM XBOCTOBMKA NMPVMEPHO PaBHbI, HO AaBfeHVe ra-
3a HeMHOro npesbillaeT aasnexvie xuakoctv (P, =P, ).
C Havanom nocTynneHns ra3a no BepXHeMy KnanaHy B no-
NOCTb XBOCTOBMKA 1 YMEHbLLIEHVEM €0 MePBOHAYaTbHOr0
[aBneHns rpaHnua pasnena das HeddTu 1 raza Ha4HaeT
nogHMMaTbLCH K BEpXHEMY knanaHy. byay4m paBHOBECHbIM
1 paboTas No rpaBUTaLUMOHHOMY MPUHLIMNY, KNnanaH 3aKkpbl-
BaeTCH, Korga Ao Hero JoxoauT rpaHuua pasgena cpef
WA BbIPABHMBAIOTCS €ro BHYTPEHHEE U Hapy»XKHOe AaBre-
HVA. B pesynbTaTe raz cHoBa HadMHaeT HakamMBaTbCH
noa nakepoMm, rpanHvua pasgena rasza u HedT CHoBa Ha-
YUMHaET OMyCKaTbCst BHN3, MPW AOCTXKEHWN HEOOXOAMMON
NN 3aAaHHOM BENWYMHBI AaBNEHNS ra3a KnanaH OnsTh OT-
KpblBaETCA 1 MPOLECC NOBTOPSiETCH cHavana.

B MOMEHTbI OTKPbITUS 1 3aKPbITVS BEPXHErO KnanaHa
BO3HMKAIOT HeOOMbLLIME NEPUOANYECKN NMOBTOPSIOLLIMECSH
MMMYNbChl AaBneHus. B umknuyeckn paboTatoLLer cucte-
ME 3TN NUMMYNbCbl CTPEMSATCH NEPENTN B rAPMOHMYECKME
konebaHusa. BospeiicTBune konebaHuin MasTHIKa nepena-
etcsa M3, Cuna aToro BO3AENCTBUA BUSET HA BHYTPMU-
nopoBOe [aBfeHVe B KanUNNApPHbIX KaHanax nnacTta,
MNMEIOLLIMX C MPOTUBOMONOXHON CTOPOHbI MPaKTUHECKMN He-
OFPaHNYEHHbIN KOHTYP MUTaHNS, 1 NPUBOAMT K BO3HMKHO-
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Cxema ycTaHoBKM KnanaHa nepenyckHoro KM3-115
Ha NorpyXHoM HacocHOM 060pyfR0BaHMK

9kenn. konoHHa & 140-178 mm

HKT

KnanaHb! KM3-115

[MorpyHoi Hacoc

MpOAYKTUBHBIN Nact

BEHMIO packa4vmBaroLLlero sosgencreuna. locnenHee B
O0MbLUMHCTBE ClyYaeB NPUBOAMT K TOMY, YTO paHee 3a-
KONbMaTvpoBaHHble (He paboTatoLlme, HO cofdep kallne
HeddTb) KanUNNAPHbIE KaHasbl OTKPbLIBAIOTCS, 1 HEPEe3 HMX
Ha4YHET NpOTeKaTh XMOKOCTb. TO B CBOIO O4Yepedb npu-
BOOWT K yBenu4eHmio obLiero obbema noctynaroLler B
CTBOS CKBaKMHbI XXMOKOCTU.

1MPOK-YO-1

Ha ocHoBe onmcaHHOM BbilLe TEXHONOMM padpaboTaHsbl
KOMMOHOBKM MOA3EMHOr0 0O0PYAOBaHWS, OAHA U3 HUX —
1MPOK-YO-1 (cM. «OpgHonakepHas KOMMNOHOBKA A5 9KC-
nnyataummn ckBaxxmH YCLUH ¢ uenbto ymeHbLLeHMs 06Bo-
HeHHocTW fobbiBaemMoi xmakoctn 1MPOK YO-1»). B paH-
HOW cucteme yctaHoBneH nakep tuna MPO-AT-O nnn
MPO-AOXK-O ¢ aByMs MEXaHUYECKNMM AKOPSIMU, & B HIXK-
Hel 4acTu pacnonoxeHbl knanaxsl cepumn KMM-108. Bol-
e pacnofioXeH y3en aBapunHOro pasdbeAMHeHNs — UH-
CTPYMEHT nocafo4HbIi MexaHunyeckuit (UMNM). KnanaH B

OpHonakepHas KOMNOHOBKA ANSA 3KCNAyaTaUM1 CKBaXMUH
YCLLH ¢ uenbH ymeHbLUEHUS 06BOAHEHHOCTH
no6biBaemoit xuakoctu 1MPOK YO-1

9Kkenn. konoxHa & 140-178 mm

HKT & 73 (89) Mm

CLLH ¢ razocenapatopom Gl
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KnanaH nepenycHon KNI

V3en pasveguHenus UMM
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Makep MPO-AT-0 oceBoit yCTaHOBKM

KnanaH nepenycHon KNr

[InS nepenycka nnacToBoM XUAKoCTH,
ra3a u BbINOMHEHNS DYHKLNIA
06paTtHOro KnanaHa

[MpofyKTnBHbLIA Nnact

3arnyLka

[JAaHHOM CyYae CNyXWT Ang NpOMbIBKM Hacoca npu He-
06X0AMMOCTN.

Hepes BEPXHWI KnanaH npv NpeBsbILLEHUV aBNEeHVS B
KONbLEBOM MPOCTPAHCTBE MPOXOAUT ras, Yepes HUKHUIN —
oTbupaeTcs Boaa. B peadynbrare goctyn HedpTv Ha NoBEPX-
HOCTb obneryaetcs.

[MpUMEHeHNe faHHOM KOMMOHOBKM MO3BOMAET CHU3UTb
TeKyLLYI0 06BOAHEHHOCTb MPOAYKLMM CKB&XKMH U MOMYYUTh
NPUPOCT A00bIYM HEXDTU, ONTUMU3NPOBATL BbIPAOOTKY 3a-
nacoB yrnesBoAopOAoB 3a cyeT riapodhobusaumnm M3M1, a
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Pe3ynbtatbl BHegpenua KM3-115 B cks. Ne10301 TIN «YpaiinedpTeras»
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TaKke UCKIMIOYTL KOHTaKT >XKMAKOCTU rnyLieHus ¢ M3 npu
NPOBEAEHNM PEMOHTHbIX paboT no cmeHe MHO. Kpome T0-
ro, 3a cyeT npumeHeHns nakepos Tuna MNPO-AT-O 1 dovik-
CVIPOBaHMS HYXKHEM YacTW Hacoca MOXKHO MOBbLICUTL KOIM-
UUMEHT nogadn, a B NpoLecce aKcnnyaraumm — BecTu
KOHTPOMb Haf paboTol Hacoca 1 3ab0MHOro AaBneHns no
OMHAMUYECKOMY YPOBHIO.

MPMEHEHWE KIM3-115

CnepytoLasn TexHonorus, pazpabotaHHas ans npume-
HeHus Ha manogebuTHOM dooHae, NpeaycmaTpmBaeT ycTa-
HOBKY MepenyCKHbIX KfanaHoB B XBOCTOBWKE Hapj Haco-
coM. [Mpun aTOoM Takxe OyayT MMETb MECTO MMMYMbChI U
rpaHuua pasgena ag. [ocneaHss Takke Nog BAUSHUEM
raza 6ygeT CTPEeMUTbCS BHU3 W NPW ONpeaeneHHom Be-
INYMHE BbIZOBET OTKPbITVE KNanaHa.

[ns Toro 4tobbl peanu3oBaTh AaHHbIM CNocob, He-
06X0AMMO YCTaHOBUTL XBOCTOBMK KONOHHbLI HKT, a Takxe
nepenyckHor knanaH KM3-115 Ha Helt BbilLe yCTaHOBKM
OUH (cM. «Cxema ycTaHOBKM KnanaHa nepenyckHoro
KM3-115 Ha norpy»Hom HacocHoM 06opyaoBaHun»). Byk-
Ba «3J» B Ha3BaHWW KnanaHa O3Ha4aeT, Y4TO y Hero ume-
eTca nas nofg kabenb, 4TO yMeHbLIAEeT BEPOSATHOCTb Hapy-
LEeHWs nocneaHero.

[Mp1MeHeHVe faHHOW KOMMOHOBKM MO3BOMSET YBENN-
41T MPI1 paboThl NOrpy>XHOr0 060PYAOBaHMS, CHU3UTb
3KCnyaTaumoHHble 3aTparthl, OCYyLLEeCTBUTL 6onee non-
Hyt0 BbIpabOTKy 3anacoB. Kpome Toro, npu ncnofb3oBa-
HMN 3TOV KOMMOHOBKM yBENMYMBAETCSH AeOUT MNacToBoOw
XKNAKOCTM 3a cHeT rasnudTHoro adpdpexta MHI.

[aHHas komnoHoBKa 6bina onpobosaHa B Tl «Ypaii-
HedpTeras» (cM. «Pesynbtarsl BHeapeHus KIM3-115 B ckB.
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Ne10301 TIIM «YparHedTeras»). bbino 3amepeHo Aasne-
Hue B 3aTPyOHOM NPOCTPaHCTBE U Ha Bydpepe CKBaXKMHbI.
B 3atpybbe nepenanbl AaBneHus coctasnsatoT Ao 21 atm, a
B KOMbLeBOM npocTpaHcTee HKT — nopsagka 8 atm. B Ta-
KNX YCNOBUSAX YPOBEHb BO3AencTBMs Ha 1311 npu pabote
HacOCHOW yCTaHOBKM ByAeT 3Ha4MTeNbHbLIM N0 aOCOMOTHO
BENMYMHE 1 amnautyae konebanus. [Neproanyecku noeTo-
psitoLLieecs BO3OENCTBME TakoW CUMbl NPUBEAET K ABWMXE-
HUIO NacTa B BEPTMKaIbHOM MIOCKOCTK, @ 3TO B CBOKO O4e-
pefb BbIZOBET yBeNMYeHne HedpTeoTaaqm nnacra.

Cnepnyet 06paTuTb BHUMaHWE Ha TO, YTO MPW NOCTO-
AHHOM 3a00VHOM AaBneHun OebuT Xnakoctn byaeTt cta-
OnnbHBIM, a NpU PerynnpyeMoM — nepemenHbiM. [napo-
hobHas dpasa raz — neHa npu perynmpoBaHnm 3a6oHoOro
[aBneHVst OTKMMAETCA 1 yMeHbLLAeTCa B 0Obeme, BCrea-
CTBME Yero obneryaeTcsi MOCTynneH1e NnacToBoro dontovaa
Ha 3a60l CKkBaXKMHbI. TakvMm 06pas3om, Mpu pPerynmpyemom
3ab0ViHOM AaBneHun 0ebut OyaeT Bbille, Yem Mpw NocTo-
AHHOM (CM. «[Tpoueccsl B M3 npu BHeapeHun KM3-115»).

OdbdhektnBHoCcTb KIMN3-115 6bina noateepxaeHa pe-
synbtatamn ONMK B TIMIM «YpainHedTeras». VcnbitaHns
KnanaHa NpoBOANNCE B MPOBMIEMHbBIX CKBaXKMHaX C ra3o-
BbiM dhakTtopom oT 130 go 1000 M3/T, aKkcrnyaTnupyemblx
hoHTaHHbIM cnocobom nnu nocpeactsom YOLIH. Mo co-
cTosiHMO Ha MtoHb 2010 roga CHO oTaenbHbIX CKBaXKMH 40-
cturna 300 cyTtok. BHenperve obopynosaHuns HID «[Ma-
Kep» B «YpaiHedTerase» 4ano BO3MOXHOCTb MOBbICUTb
YAENbHbIM 0eOUT CKBaXKNH Ha 7,8 T/cyTku (CM. «PegynbTaThl
Ol no BHegpeHunto komnoHoBku 1MPOK-MI3 (KM3-115
¢ OUH) mpu npoBeaeH1n TEXHONOMMK LIMKNMYECKOro nepe-
nycka ragda Ha TanbH1koBom MectopoxxaeHun TIIM «Ypai-
HedpTeras»).
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Mpoueccsi B M3 npu BHeapenun KMN3-115

Psas MOCTOAHHOE

Qxi1<Qx2

Preocr.

[a3 - neHa
[a30HeTAHHAA CMeCh

| [pOAYKTUBHBIN nnact |

Paa6
[pu TPaAMLMOHHBIX Cnoco6ax

Psas nepemenHoe

Qx2 /"

[a3 - nexHa

[a30HeTAHHaA CMecb

| [pOAYKTMBHBIA NnacT |

P3a6

Ipyn ncnonb308aHMM METOA0B 3a60AHOT0 PErynnpoBaHus

2MNMPOK-YOWB-1

B ManogebuTHbIX CKBaXXMHax HepedKo BCTpeYaeTcs
HapyLLEeHNe repMeTUYHOCTH SKCMTyaTaUmMOHHOM KOMOHHBI,
B CBS3M C 3TUM PEKOMEHOYETCS K BHEAPEHMIO ABYXMaKep-
Has komnoHoBka 2[MPOK-YOWB-1 (cMm. «[IByxnakepHas
komnoHoBka 2[MPOK-YOWB-1»). OTa KOMNOHOBKa Npea-
HasHa4veHa Ana ckBaxkuH, akcnnyatnpyembix YCLUH, ¢ ue-
NblO0 YMEHbLLEHNST 0OBOAHEHHOCTH 40OLIBAEMON NPOAYK-
UMM C OOHOBPEMEHHOWM M30MAUMEN BbILLEPACTONOXKEHHO-
ro MHTepBana HerepmeTn4HocTu Ha 350 atm. [NprmeHeHne
2[MPOK-YOWMB-1, B 4YaCTHOCTM NO3BONSET:
® BbIBECTV AOOLIBAIOLLYIO CKBAXMHY 13 MPOCTOS U 6e3-
NEencTBud;

e 3a cyeT rnapodobudaumn M3 obutsCs MakcUMans-
HO BO3MOXXHOM BbIpaboTKM 3anacos;

® CHW3UTb TeKyLLyto 06BOAHEHHOCTb MPOAYKLUMN CKBa-
XKMH 1 NONY4YUTb MPUPOCT A00bIYM HETH;

® VICKMOYNTb KOHTaKT »XMAKOCTU rayLuenusa ¢ M3 npu
NPOBEeAeHUN PEMOHTHBIX paboT no cmene MHO;

[lByxnakepHas komnoHoBka 2[1POK-YOUB-1

(TR (R G

9kcnn. konoHHa & 140-178 mm

CLUH ¢ rasocenapatopom Gl

KnanaH nepenycHoin KMNr

Y3en pasvegutenuns UMM

Nakep MPO-ABXKT onopHoit ycTaHOBKM

HKT@89 mm

VIHTepBan HerepmMeTM4HOCTY

KYM ¢ BO3MOXHOCTbO MPOMbIBKM

Makep MPO-AMO2 oceBo yCTaHOBKM

Knanau nepenycron KNr

[poayKTUBHBIM Nnact

3arnyLka

e ObICTPO, HAAEXHO 1 6e3 BONBLLNX PUHAHCOBBIX 3aTpaT
N30NMPOBaTb MHTEPBA HEFrEPMETUYHOCTM NN BOLO-
NpUTOKA;

® VICKNMOYMTb NPOBEAEHNE goporoctoaLmx PUP;

® B MpoLEeCCe aKcnnyaTaumm BECTU KOHTPONb Haa pabo-
TOW Hacoca v 3a60MHOrO AaBneHUs N0 AMHAMUYECKOMY
YPOBHIO.

B cocTaB aByxnakepHon komnoHoBkK 2[MPOK-YOWB-1
BXOANUT HXKHWIA Nakep Tnna MNPO-AMO2 oceBoit ycTaHOB-
KW, BblLIE PACMONOXEH YPaBHUTENbHbIA MEXaHUYECKNIA
KnanaH, KOTOpbI NpedHadHa4YeH ans Toro, Y4Tobbl Npo-
13BeCTN 6e30NacHbIV U HaLeXHbI CPbIB M MOAbEM KOM-
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Jkcnnyatauus manoae6utHoro hoHAa CKBaXMH

N7/2010

flkopHas komnoHoska AKMPO-AMB-1

Mnaxwarba

lMepeBoaHMK nofBecHo HakonuTenbHbIi (MMH)
113 MHCTPYMeHTa HaTshxeHus (H)

9Kkenn. konoHHa & 140-178 mm
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MpoayKTUBHbIA NnacT

3arnylka

e

MOHOBKM MOCHe TOro, Kak oHa oTpaboTaeT. Boille pacno-
noxeH knanax K, KoTopbIi CNYy>XKUT ANs NPOMbIBKK Ha-
coca, a Takxe CLUIH ¢ razocenapatopom.

B HacTosilLee Bpems AByxnakepHble KOMMOHOBKYM ANs
N30NAUMN HErePMETUHHOCTY SKCMyaTaUMOHHbIX KOMOHH
BHEAPSOCS Ha MHOMMX HeddTeAOObIBAIOLLMX NPEeanpUATUSX,
Ha unioHb 2010 roga BHegpeHo 6onee 700 komnnekTos. O6
3 PEKTUBHOCTM BHEOAPEHMNS KOMMIOHOBOK CBUAETENb-
CTBYIOT MONOXMTENbHbIE OT3bIBbI KOMMaHWA. B YacTHOCTW,
[BYXNakepHble KOMNOHOBKKM ¢ 2006 rofa BHeOPATCH Ha
mecTtopoxaeHnax OAO «YaMypTHETb», ANd KOTOPbLIX Xa-
pakTepHa 6onbLLUas M3HOLLEHHOCTb SKCMyaTauMOHHbIX KO-
NTOHH, BbICOKast BA3KOCTb HEQDTU, 3HAYMTENBHOE COAEPXa-
HVe B HeW pacTBOPEHHOro rasa, 60sbLLIOKN 06beM ra3oBoi
wanku, H1M3Kas NpoHULAEMOCTb, MHOrOCIONHOCTb U He-
O0HOPOAHOCTb HedDTEHACILLIEHHBIX M1ACTOB, YTO 00yCnaB-
nnBaeT HeapdeKTMBHOCTL PVIP Mo TpaanUMOHHBIM TEXHO-
noruam. o coctosHmio Ha nioHb 2010 rofa B CKBaXKMHaXx
«YOMypTHETU» ObINO BHeApeHO okono 300 KOMMOHOBOK,

l'a3ocenapartop rpaBuTaunoHHblii FCr-118-32/44
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NOCPeACTBOM HYero yaanocb peLmnts npobnemy npopbiBa
rasa, o6ecne4nTb HaOeXHYI0 U30NALMIO SKCMTyaTaLmoH-
HOW KOMOHHbI OT ra3onepeTokoB Ha KWeHronckoMm MecTo-
POXAEHWN, Y MakCUMalbHO COKpaTUTb BPeMs MpoCTod
ckBakvH npu TKPC. Cpean npenmyLLEecTs ABYXMakepHbIX
KOMMOHOBOK MpeAcTaBuTenu «YAMypTHETV» OTMETUN
BO3MOXXHOCTb YCTAHOBKM 3KCMyaTaunOHHOM KOMOHHb! HY-
)K€ HacOoCHOro 060pyaoBaHNs 3a OAWH CMyCK, BO3MOX-
HOCTb B NIOOOV MOMEHT 13BM1E€4b KOMMOHOBKY 13 CKBEXKMHbI
[N151 NepeBOAA Ha APYroi pexxim paboTbl, & TakKe BbICOKYIO
Ha[EeXHOCTb YMNIOTHUTENBLHOIO Y31a NoCcaA04HOr0 UHCTPY-
MEHTa, KOTOPbIV MO3BOMSAET MOCNE CrycKa B CKBaXUHY U
nocnenyroLLEen NakepoBKy NPOBOAUTL OTNPECCOBKY MaKe-
pa no MeXXTPyObHOMY MPOCTPAaHCTBY.

AKOPHAA KOMIMOHOBKA

Mpw akcnnyataumn manofedbuTHbix ckBaxmH ¢ YCLUIH
nnn YUIWBH pekomeHayeTcs K BHEOAPEHWUIO AKOPHAs KOM-
noHoska AK-MPO-AMB-1 (cM. «AkopHas komnoHoska AK-
MPO-MAMB-1»). Ee npvmeHeHne no3eonseT 3aUKCHpPO-
BaTb HWKHIOIO YaCTb HAcoca W MOBbICUTL KOMUUMEHT
ero noga4u

K =K, K, - Ky K,
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OpHonakepHas KOMNOHOBKA ANSA IKCNNyaTaUuu CKBAaXMH
NOrpyXHbIM HacCOCOM C OJHOBPEMEHHON U3onaLuei
BbILLEPACNONOXEHHOr0 MHTEPBANA HErePMETUYHOCTH
1MPOK-NB3-1

9kenn. konoHHa & 140-178 mm

HKT

Cunosoi kabenb

C6MBHOM KnanaH

VIHTepBan HerepmMeTMYHOCTH

MydTa pasbemHas rugpasnuyeckas MPI

Nakep M-3rM

C61BHOI Knanax

06patHblii knanaH KOT ¢ BO3MOXHOCTbIO
NpsAMON NPOMbIBKM MONOCTM Hacoca

[TpOAYKTUBHBIN NnacT

roe K, — KoaduumeHT HanonHeHns Hacoca; K, —
KO9MPULIMEHT, XapaKTepmU3yoLLMIA NOTEPIO Xoaa NiyHxXe-
pa Hacoca; K, — KoathdULMEHT, XapaKTeprayoLLmin yTey-
KW CKBaXXMHHOM mpofykumu; K, — koaddurumneHT obb-
€MHOr0 M3MEHEHMSA CKBXKMHHON NPOAYKLUMN.

3Havenva K, 1 K, Hanpamyio 3aBrCAT OT BENWUHMHbI CU-
bl TREHWS, Mexay Tpyoor 1 wraHron. Nocne BHegperus
akopst AT nnn AT-O NPoM3BOANTCS HATHKEHWE 1 BbINPSM-
neHne KoNoHHbl HKT, B CBA3M C 4eM YyMEHbLLIAETCA TPEHME
Mexay Tpyoow 1 wwitaHron, yeenuavsatoted K, n K, 4ro
NPVBOANT K MOBbILLEHWIO MPON3BOANUTENBHOCT HACOCHOM
YCTaHOBKMN.

Axkopb-Tpybopepxartens AT-O npegHasHadeH ansg cos-
[aHVs Onopbl Ha CTEHKY 3KCMIyaTaUMOHHOM KOMOHHbI MpW
paboTe C HAaCOCHbIM U1 APYrM NOA3EMHbIM 060PYAOBAHNEM

(cm. «SKopb-TpybodepxaTens Me-
XaHN4YEeCKNA OBYCTOPOHHErO Aen-
CTBUSA 0CeBOW ycTaHOBKM AT-O»).
Ero BHegpeHne no3eonsaeT ysenm-
4nTb NpowssoamTensHocTs CLUH
N COKpaTWUTb 4YMCNO OOpPbLIBOB
wraHr. AT-O yctaHaBnmBaeTcs
HIKE Hacoca 1 yOep»KMBaeT ero
LUMNMHAOP OT ABYXCTOPOHHMX OCe-
BbIX MepemeLLeHn B npolecce
aKCnyaraumm.

FPABUTALIOHHbBI
FTASOCEMNAPATOP

['paBMTaUMOHHbBIN ragzocena-
paTop npedHasHadeH ans BHed-
peHus coBmecTHo ¢ YCLUH un
Y3BH B KIMO. OH ncnonbayetcs
Ha CKBaKMHAxX C BbICOKMM razo-
BbIM (DAKTOPOM, a Takxe pabo-
TalOWNX C HU3KUM AMHAMUYe-
CKMM YPOBHEM, B COCTaBe MHOMO-
nakepHbIX KOMMOHOBOK. [JaHHoe
YCTPOWMCTBO NMOMOraeT yBeN4nTh
KOO PULMEHT 3anonHeHus, a
cnepgoBaTenbHo, 1 Koadduum-
€HT nofayn Hacoca.

[‘paBMTaLUMOHHbBIN rasocena-
paTop COCTOUT 13 BEpXHe Myd-
Tbl C pagvanbHO PacnonoXeH-
HbIMW KaHanamu ¢ knanaHamm
B BEpxHei 4acTtu (B cocTaBe
yCTpoOKcTBa 8 knanaHHbIX nap).
[anee pacnonoxeH NepeBoaHNK
noa Hacoc. Mexpay BTOpOM ©
TPETbEN CEeKUMAMU HaxoamTcs
LieHTpaTop C pagnansHo pacno-
NOXEHHbIMW OTBEPCTUAMU ANS
npoxopa rasa (cm. «[azocena-
patop rpaBuTaUMoHHbIn TCI-
118-32/44»).

VH>XKeHepHas npak

flkopb-
Tpy6oaepxarenn

Wuctpyment
HaTAXeHUs
WH-73

C NoABECHbIM
nepeBoOHNKOM
NNH-73x73

MeXaHW4YecKHun
[IBYCTOPOHHEr0
[eicTBUA 0CEBON
yctaHosku T-0

AT-0-Nb

-
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Jkcnnyarauus Manoe6uTHoro )oHAa CKBaXMH

VIHCTpyMeHT HaTskeHus VIH-73 ¢ noaBecHbIM NepeBoa-
HukoMm [1MNH-73x73 npegHasHa4veH Ana yCTaHOBKW CKBa-
YKNHHOrO 060PYAOBAHUA U HaTXKeHWs KoNnoHHbl HKT npu
MOHTaXke nnaHLwanobsl (CM. «IHCTpyMeHT HaTskeHus H-
73 ¢ nogBecHbIM nepesogHukom MIMH-73x73»). NH-73
NO3BOSIAET MPOM3BECTU HaTsHKeHWEe KONoHHbI HKT nocne
ycTaHoBkM AT-O B ckBaxkmHe Ha 1-2 T, 3adMKCMpoBaTh
konoHHy HKT Ha MIMH-73x73 n BbINOMHNTL rmapaBnnye-
CKOE pasbeanHeHe MHcTpyMeHTa. MIH-73 moxeT ncnonb-
30BaTbCA MHOMOKPATHO.

1TMPOK-BS-1

B ckBaxxmHax manogebutHoro gooHaa ¢ MHTepBanioM He-
repMeTM4YHOCTN PEKOMEHOYETCA K BHEAPEHUIO nakepHas
komnoHoBka 1MPOK-/B3-1, npeaHasHaveHHas ans 13ons-
UMM BEPXHEro BOAOMPUTOKA. OTa KOMMOHOBKa MO3BOMSET
3a ofHy ClMO m3onmpoBaTth MHTEpBan HerepMeTU4YHOCTU,
npovdsecTn repmeTmdaumio K 1 3anycTuTb CKBaXXMHY B
paboTy, UCKMOYMB MHOrOKpPaTHbIE NPOBEAEHMA 4OPOro-
crosimx PUP TpagnumoHHbiM MeTogamm (cMm. «OpgHona-
KepHas KOMMOHOBKa [/19 SKCMyaTauyin CKBaXKMH MOrpYy»K-
HbIM HACOCOM C OOHOBPEMEHHOW U30MALVEN BbilLepacrno-
NOXXEHHOro nHTepBana HerepmeTiHocTV 1TNPOK-MB3-1»).
KnanaH obpaTHbIi TpexnosnumoHHblin KOT-93 B cocTase
KOMMOHOBKM NMO3BOSSAET B Cly4ae HeOOX0AMMOCTV MPOV3BO-
[NTb MPSIMYIO MPOMBIBKY MOMOCTX Hacoca nyTem co3aaHus
naenenust ot 90 go 150 atm (9-15 Mla). CouBHoM kKnanaH
CNyXUT Ans cbpoca AaBneHus npu CHATUN Nakepa.

BbIAEPKKI N3 OBCY>KOAEHNA

Bonpoc: bynat Mypaapucosuy, roBops 0 peaysnbratax BHegpeHus K-
115 B ckBaxkuHax TMM «YpaiHedTerad», Bbl ynoMsaHynm, 4T0 ypoBEHb
[1aBNeHns 3amepsncs B 3aTpy6HOM NpocTpaHcTee. He mMornu 6bl Bbl yTo4-
HWTb, rle UMEHHO NPON3BOANANCH 3aMepbl?

Bynat Munnynnuu: MaHomeTp ycTaHaBNMBancs B BepXHeN 4acTu 3atpyo-
HOrO NPOCTPAHCTBA.

Bonpoc: M03B0NSIET N1 NPUMEHEHIE NAKEPHOTO 060PYA0BAHUS KOHTPO-
NINPOBATb NNAcTOBOE M 3a60MHOE AaBNneHUs?

b.M.: [oka Takoil BO3MOXXHOCTM HET, HO 3Ta 3afa4a nocTasneHa. Tak, ce-
FOAHSA Y HAC UMEETCA HECKOMbKO HapaboTok, B TOM YUCAE ANS OAHOBPE-
MEHHO0-Pa3eNIbHO 3KCnyaTauum TpexnakepHo n AByxXnakepHo Kom-
NOHOBOK. lpu BHEAPEHU 0AHOBPEMEHHO-PA3AENbHON 3KcnyaTauui
Heo6X0AMMO KOHTPONNPOBATb YETbIPE NapameTpa: AaBneHne, Temnepa-
TYpy, [e6UT 1 06BOAHEHHOCTb. B HacToALee BpemMs Mbl BefeM paboTy
M0 CO3AAHIO «WNHTENseKTyanbHbIX» CKBXKWH, 4TO NOLAPA3YMEBaeT 1 CO3-
[laHWe CUCTEMbI KOHTPONS Haf 3a601HbIM [aBNEHUEM.

Pennuka: 3amep AaBneHus nnaHWpyeTcs nNpou3BOAUTL MYTEM Crycka
rNy6UHHBIX MAHOMETPOB?

b.M.: HeT, mMbl nnanupyem ucnonb3osatb TMC.

Bonpoc: B Bawwem foknaae npo3By4ano, Y10 nocne BHeAPEHUs AIKOPHON
KOMMOHOBKMW, HATXKEHNs 1 BbINPAMNEHNS KoNoHHbl HKT ymeHbLuaeTcs
TpeHe Mexay Tpy6OW 1 LUTAHTOiA, 4TO NPUBOAMT K POCTY MOAAYM HACOCa.
He mornu 6b1 Bbl npuBecTn Lndpbl, MANKCTPUPYIOLLME 3TOT POCT?
b.M.: KonuyecTBeHHbIN 9 PeKT NoKa He OLEHMBANCS, NOCKOMbKY JaHHbINA
MHCTPYMEHT pa3paboTaH 1 BHeLPEH COBCEM HefiaBHO. B 0603pumom 6y-
JyLWeM Mbl NAaHUPYEM NPOU3BECTY COOTBETCTBYHOLLME 3aMEpbI.

Bonpoc: Pa6oTa nepenyckHbIX KnanaHoB npeanonaraet NopLUOHHYI0 No-
a4y Bofbl, rasa 1 Hedptu. ECTb N y Bac pekomeHgawmum kK 0T6opy npoo,
Y4UTbIBas OTCYTCTBUE CMEeUnanbHoii TenemeTpumn?

B.M.: [oKa Mbl MOXEeM NULIb PEKOMEH0BATb YBENUYNTL HacTOTY OT-
60pa npob6.

Bonpoc: bbinn nn cnyyan 0TKa3oBs KnanaHoB?

B.M.: Het, knanaHbl paboTatot 6e30Tka3Ho. Ho, yuuTbIBasi, 4TO UX Hapa-
60TKa N0 COCTOSAHMIO Ha oHL 2010 rofa cocTaBASET YyThb 6ONbLIE FOAQ,
roBOPUTH O NOJIHOK 6€30TKA3HOCT KNanaHoB Noka paHo. B nto6om ciy-
Yae nMpu 0TKase KnanaHa MOXHO COpBaTh Nakep, MPOBECTU 06paTHY0
MPOMbIBKY 1 PELUMTL 3Ty Npo6emy.

OUH ¢ nakepowm IM-OI'M gns nsonaumm BogonpuToka
Obln MCMbITaH B ckBaxkMHax « THK-HmxHeBapToBCK>). B pe-
3ynbTate ucnbitanuin k 1 dpespans 2010 roga yaanoch
3HaYUTENBHO CHU3UTbL YPOBEHb OOBOAHEHHOCTY 1 AOOUTLCA
yBenmyeHus nebuta B cpeaHemM Ha 7,6 T/CyTKn (CM. «Pe3syrb-
Tatbl UcnbitaHna SLH ¢ nakepom M1-3M gns n3onsaumm Bo-
[OMPUTOKA Ha CKBaXkMHaxX « THK-HipkHeBapTOBCK»).

Pesynbtatbl ucnbitanus LH ¢ nakepom M-3rM pns usonsunu Bogonputoka Ha ckBaxuHax «THK-HuxHeBapToBCks».

[lo BHeapenus Mocne BHeapeHus Cpox Jdpchpext .
Homep | Homep o1 Tun
M Mnact ¢ Hayana No o6opyn.
/p CKBaXWHbI | KycTa Cnoco6. | Coctos-| Q,, | Q, |068,| Tun Dlata L 0, | 068, | puenpe- :';22?:; fon. po6. | 0Gopya. HI1:D «Hﬂ::p»
3 0 3 0
aKenn. ne | m¥oyt | T/eyt | % Hacoca | 3anycka | m3/cyT | T/eyT | % wns, oy | wedru, T/cyT T/CKB.

Mano-YepHoropckoe 244 6-6 BB,, 3UH Pa6 22 0 99 |93-60-230007.10.09| 45 129 | 65 102 12,9 13158 I'I-132I'2l\ll- 29101
Camotnopckoe 51154 2503 SUH Pa6 733 0 99,9 | 3-50-2500 | 21.11.09| 58 0,9 98 68 0,9 61,2 I'I-132I'2M- 29104
T'yH-EraHckoe 258 2 BB,, SUH Pa6 91 0 99 |93-30-220009.12.09| 29 587 | 75 49 5,85 287,7 I'I—132FZI\II—

Mano-YepHoropckoe 344-6 30 BB,, BOP Mbes - - - |9-35-2300 | 24.01.10| 80 927 | 86 3 9,27 27,8 I'I-132I'2l\ll- 32076

nToro 7,6 1692,5
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