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(57) Cuctema c ucrionb3oBaHMeM ra3mudTa NP MEXaHU3UPOBAHHOW OKCILTyaTAIlMH CKBAKHHBI HH3KOTO

JIABJICHUSI COJIEPXKHUT LIEHTPAJbHYIO KOJIOHHY HACOCHO-KOMIIPECCOPHBIX TPYO B CTBOJE CKBaXKHHBI,
HMETOIIYIO0 KOHEI] YCThSI CKBOXXMHBI 1 KOHEI] OTCTOIHMKA CKBa)KMHBI; KOJIBLIEBOE 3aTpyOHOE MPOCTPAHCTBO,
MIPOXOJSIIiee BOKPYT LEHTPAJIbHOW KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYyO MEXIy KOHIIOM YCThs
CKB&)KHHBI M KOHIIOM OTCTOWHHMKA CKBA)XWHBI; MCTOUHHK CXKaTOro ra3a; ra3ornpoBOJ Ul ra3iu(THOro
rasa, COSIUHAIOMMNA UCTOYHHK CXKATOTO ra3a cO CTBOJIOM CKBa)KMHBI; Fa30BbIH KOMIIPECCODP, UMEIOLIHIA
BXOJ M BBIXOJI, NIPUYEM BBIXOJ| COEIMHSETCSI C KOJBIEBBIM NPOCTPAHCTBOM; BBIKHIHON TPyOOIpOBO,
COC/IMHEHHBII C KOHIIOM YCThSl CKBR)XWHBI LIEHTPAJIbHOW KOJIOHHBI HACOCHO-KOMIIPECCOPHBIX TPYO; U
aBTOMAaTHYECKH YIPABISIEMBIN IPOCCENh IKCIUTYaTAlMOHHON CKBa)XKMHBI B BBIKHIHOM TPyOOIPOBOIE.
Takas cucrema 1o3BOJIAET MOBBICUTH AP (PEKTUBHOCTH TOOBIUM ra3a U He()TH B CKBaXKHHAX.
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CUCTEMA U CIIOCOB JJIA1 FA3JTM®THOH MEXAHU3UPOBAHHOU
SKCIUIYATALMN CKBAXHWHBI HU3KOI'O JABJIEHMA

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHe

Uzobpererne B oOieM OTHOCHTCS K CUCTEMaM U CIOco0aM HM3BJICYCHHS METaHa WU
He(TH YrOJBHBIX IJIACTOB U3 MOJI3EMHBIX CKBAKHH.

YpoBEHDb TEXHUKHU

Mertan yronpHoro miacta (CSM), Takke M3BECTHBINH Kak MeTaH yrojpHoro ciosi (CBM)
i ra3 yroypHoro 1iacta (CSG), ssnsercss GopMol MPUPOTHOTO ra3a, KOTOPBIH COIEPKUTCS B
YrOJIBHBIX TUIACTaxX W CTaJl MomyJsipHeIM ToruuBoM B Ascrpanuu, CIIA, Kanane u apyrux
crpaHax. CSM oObpr4HO HOOBIBAETCS Yepe3 CKBAKUHBI, KOTOPbIE MPOXOIAT B YIOJbHBIN IUIACT,
00bIvHO Haxonsamwmiics Ha ryonHe oT 100 1o 1500 MeTpoB HIKE YPOBHS 3EMJIHL.

I'a3 apcopbupyercst B yriie U BBICBOOOKAAETCS NPU TMOHIKEHHH IABJICHUS B YIJIE,
NEPBOHAYANIbHO  TIOCPEACTBOM  VAAJEHUS TPYHTOBBIX BOJ, KOTOpPblE TOANEPKUBAIOT
THOPOCTATUYECKOE NaBJICHHE Ha YrojbHbIN cinoil. [loHWwkeHue naBieHHs MepeMelaeT yrojb
HIDKE TOYKH HACBILIEHHS HA U30TEPMe aICOPOLINH, U B pe3yJibTaTe reHepupyercs ra3. Ecimu Bona
yIaJsieTcsl CIMIIKOM OBICTPO, a JaBJICHHE HE MOIAEPIKMBAETCS WHBIM Pa3yMHBIM 00pa3oMm
BOJIM3M [ABJIECHUS MPHPOJHOIO COCTaBa M, CIIEAOBATENbHO, B NPEAENax OTPAHUYEHHOTO
JMiara3oHa AaBJIEHHUs] HACBIIIEHUS M30TEPMBbI ecopOUMU BO BpeMsl NOOBIYH, TOTJAa MOXKET
NPOM30HUTH TMOBPEXKIEHHE B KaMEHHOYTOJIbHOW (POpMAaLMK, OCOOEHHO BEPOSATHO B YIUIAX C
HU3KOH NPOHUIIAEMOCTBIO. JTO TOBPEKIACHUE MOXKET OrPaHHYUTh MPOM3BOAUTEIBHOCTh H
NpEAeTbHYI0 U3BJIEKAEMOCTh ra3a U3 ra3oBbIX 3aI1acoB.

Tpagnunonnsie ckBaskuHbl CSM 00BIMHO UCTIONB3YIOT TIyOHHHBIE CKBAKUHHBIE HACOCHI
i 00e3BOKUBAHUS. DTH HACOCHI OOBIYHO MPEACTABIAIOT COOOH HKCIEHTPHKOBBIE BHHTOBBIE
Hacocel (PCP), mo3uiimonupyemMble Ha JHE CKBAXKHHBI, U UCTIOJB3YIOTCS U NIEPEKAYKH BOABI B
yCTb€ CKBAKMHBI HA TOBEPXHOCTH. TeM He MeHee, MCIOJIb30BAHUE TAKUX BHHTOBBIX HACOCOB
4acTo SBJSIETCS MPOOJEMAaTUYHBIM, TaKk Kak COOW NMUTAHWS WM BBIXOA M3 CTPOSI BUHTOBOTO
HACcOCa MOJKET NMPHUBECTH 3aMOJIHEHUIO CKBAKWHBI BOJAOW M, TAKMM O0pa3oM, K MPEKPaLIeHHIO
no0BIYM ra3a U3 CKBaXHHBI. KpoMe TOro, CKBayKMHHBIE HACOCHI CO3MAIOT MOCTOSTHHBIN BOASTHOM
cTon0® Ha BBIXOJE M3 HAcCOCa, U B 3TOT BOXHBIA CTOJNO YacTO MOMAAaeT YacTUIBI U MECOK,
KOTOpBIE MPH MOTEPE MOLIHOCTH JJIsl BHHTOBOI'O HACOCa MOTYT OCENaTh B TEUEHUE HECKOJBKUX
MUHYT WJIH 4acOB, 00pasys LEMEHT, NMOJOOHBIH 3aKYMOPHUBAHUIO TPYOONPOBOAA CKBAXKHHBI,
[OCJIE Yero peleHHeM MPOOJIEMbl YaCTO SIBJISIETCSl JAOPOTOCTOSIIMNA KAalMTAJIbHBIH PEMOHT,

TpeOyIOIMI MOJHOrO W3BJICUEHUsT HAcOCa U MPUBOJHOIO INTOKA. Takas CTOMMOCTh



KaIUTAJIbHOTO PEMOHTA HWHOT/IA HACTOJBKO HEIMOMEPHO BBICOKA, YTO CKBAXKHHY JCLIEBIIC
3abpocuts. Kpome Toro, B ciydae MCHOJB30BAHMS HKCIIEHTPHKOBBIX BUHTOBBIX HacocoB (PCP)
NYTH TIOTOKA Pa3AeISFOTCS Ha MOTOKU BOJBI M ra3a, MPUYeM IMOTOK rasa, MPOTEKAILINI BBEPX
M0 KOJIBLIEBOMY IMPOCTPAHCTBY, YAaCTO MEPEHOCUT 3PO3MOHHBIE YACTHUIIBI U3 IJIACTA C BBICOKOM
CKOPOCTBIO, BbI3bIBAsI SPO3UI0 KOMIIOHEHTOB YCTbsI CKBKHUHBI, YTO MOJXKET 3aTeM MoTpedoBaTh
MIOJTHOTO KalUTaJIbHOTO PEMOHTA, BKIIKOYAsk PEMOHT/3aMEHY YCThsl CKBAKHUHBI IJIs1 €€ OUUCTKHL.

B Gonee mupokoM cmbIciie OONBIIMHCTBO HE(PTAHBIX, Ta30BbIX CKBAKUH U CKBAKUH IS
no0pran MetaHa yrosibHOro miacta (CSM) B kakoi-To MOMEHT Jinbo OynyT: a) MCIBITHIBATH
HEOCTATOK B TpeOyeMOM IUTACTOBOM MABJIEHHH Ul €CTECTBEHHOTO H3BJIEUYEHUS IUIACTOBBIX
TEKy4HX CpeJ Ha MOBEPXHOCTh, OO 0) TOJBKO €CTECTBEHHBIM 00pa30M AOOBIBATH 3TU TEKy4HE
CpeaBbl CO CKOPOCTSIMH, KOTOPBIE PACCMAaTPHUBAIOTCS Kak cyOskoHOMHUUecKkue. YroObl mpeononeTs
3Ty mnpobieMy, CKBAXHHBI MOIYT ObITh OOOPYIOBAHBI CHCTEMAMH MEXaHH3HUPOBAHHOM
skcrtyatanuu ckBakuHbl (AL). Ot cucrembl AL yBennmunBaroT 00beM HOOBIYH TUTACTOBBIX
TeKy4ux cpen (ra3, HeTh, BOJA, KOHAEHCAT) U BBIXOJ UX HA MIOBEPXHOCT.

CymecrByer nBa ocHOBHbIX Tuma AL. IlepBriii — 310 mnepexaunsarouiue AL, kak
ONHCBHIBAJIOCHh BBIE B OTHOIIEHWH CKBaXWH CSM, KOTOppIE MOTIYT BKJKOYAaTh B ceOs
0e30anaHCOBBIE CTAaHKU-KAYaJIKH, SJEKTPUYECKHE TOTPYKHBIE HACOCHI, THAPABINYECKHE
HACOCBHI, CTPYIHBIE HACOCHI, MOPIIHEBbIE MOJBEMHUKU M HKCLEHTPHUKOBBIE BHHTOBBIE HACOCHL
JIpyrum TUIIOM sBJsiETCS Ta3iu(THAas CUCTEMa MEXaHM3HMPOBAHHOHN SKCIUTyaTallUU CKBAKUHBI
(AL).

I'asnmugtHas cucrema AL sBisieTcst TeXHOJOTHEH, KOTOpasi OOBIMHO HCTIONB3YETCs IS
comeiicTBus 100bIYe B HE(QTAHBIX CKBAKMHAX WM AN YAAJEHHs KOHAEHCATa B CKBaKUHAX
NpUPONHOTrO raza. B cBoel mpocreiimeii gopme oHa BKOWaeT B ce0s 3aKkayky rasa Ha
MOBEPXHOCTH B KOJIBLIEBOE IPOCTPAHCTBO CTBOJIA HE(PTSHOW CKBAKMHBI, IMOCIE Yero ras
nepemMeInaeTcs Ha JHO He(TSIHONW CKBaJKUHBI, I7I€ OH MPOTEKAET B KCILTYATAIIHOHHYK HACOCHO-
KOMIIPECCOPHYIO KOJIOHHY. 3aTeéM ra3 CMeIIMBaeTCsi ¢ He(pThIO B HACOCHO-KOMIIPECCOPHOU
KOJIOHHE W CHIDKaeT OOLIyI IUIOTHOCTh Ta30’KUAKOCTHOM CMECH, YTO TIOMOTaeT CMeCH
NPOTEKATh BBEPX 4Uepe3 HACOCHO-KOMIIPECCOPHYIO KOJIOHHY K YCTBIO CKBKHUHBL. B THIMMYHBIX
rIIyOOKHX CKBa)KMHAX MHOXXECTBO T'a30BBIX KJIAIAHOB MOTYT OBITh YCTAHOBJICHBI HA PA3JIMYHBIX
rIyOMHAX Uil TOJa4vd ra3a B 3KCIUTYaTALIMOHHYK) HAaCOCHO-KOMITPECCOPHYIO KOJIOHHY ISt
Pa3TPy3KH CKBAKUHBL

I'asmugtHast AL MoxkeT oMo4b He(TIHBIM CKBRKMHAM OCTUYb OOJIee TpeacKa3yeMon
IOOBIYH B YCJIOBHUSIX U3MEHSIOLINXCS] COCTOSTHUN HE(TSHBIX CKBAXKUH, TAKUX KaK MOHMIKEHHOE

MJIaCcTOBOC JaBJICHUEC, YBCIUICHUEC O6BOI[H6HHOCTI/I U CHMJKCHHE COOTHOLICHUA Ira3->KuIKOCTD.



OnHako CyIecTByeT MHOTO HEIOCTATKOB, CBSI3AHHBIX C TPAAWLMOHHON razmudrHoi AL.
Hampumep, TpaguuMOHHBIE Ta3MU(THbIE CHCTEMbl MEXAaHM3MPOBAHHOHM  SKCIUTyaTalUd
ckBaxuHbl (AL) TpeOyrOT Hanu4yusi MCTOYHHMKA MPHPOJHOTO Tras3a BBICOKOTO JaBIICHMUS,
IOCTYITHOTO B MECTE pAaCIOJIOKEHHsSI YCThSl CKBa)KMHBI, YTO MOXET OBbITh JOCTHTHYTO C
MIOMOIIBI0 Ta30BOT0 KOMIIPECCOPa BBICOKOTO IABJIEHHUS] MM C TOMOIIBIO HEKOTOPBIX APYTHX
UCTOYHUKOB Tra3a BBICOKOTO [aBJEHMs, TAaKUX Kak TPyOONpOBOA U3 LEHTPAJBbHOTO
pacrionoskeHus. Takum o0pa3oMm, Ui IIMPOKO Pa3HECEHHBIX CKBAYKUH 00eCIIeYeHNne HCTOUHUKOB
rasa BbICOKOTO JaBJIEHHS] MOKET OBITh HElenecoo0pa3HbIM H/HIIM HESKOHOMUYHBIM BCIIEICTBHE
BBICOKOM CTOMMOCTH JKCIUTyaTalliM pPAacHpeAesIeHHOW CeTH BIPBICKUBAEMOTO Trasa WM
HEOOXOIUMOTO KOJINYECTBA IOPOTUX Ia30BBIX KOMIIPECCOPOB BBICOKOTO TABJICHHSL.

Kpome Toro, BCiencTBHE MONOJHHUTENBHOW CIIOXKHOCTH IUIAHHPOBAHHE MPOEKTa U
yCTAHOBKA TPAIULMOHHONW cucTeMbl ra3muTHoi AL oObruHO TpeOyroT Oosee IIMTENBHOTO
BPEMEHH BBINOJHEHUS IO CPABHEHUIO C CUCTEMON C OJTHOM MEXaHU3UPOBAHHON CKBAXKUHOM.

Kpome Toro, KOppo3HOHHBIE ra3bl, TAKHE KaK JUOKCHA YIJIepOoaa U CEPOBOAOPOI, MOTYT
3HAYUTEJIbHO  YBEJWYMBATH CTOMMOCTb Ta3iu(THBIX  ONepanul, TOCKOJbKY Tiepen
HCTIOJIb30BAHUEM Ta3a MOKET MOTPeOOBATHCS €ro OYMCTKA HAa LEHTPAJIBHOM TEXHOJOTHUYECKOM
000pyIOBaHHH.

Kpome Toro, mns mpeoOpa3oBaHUsl CTapbhIX CKBAKHWH B TPAAMLIHMOHHYIO Ta3idu(THYIO
cucteMy AL 00bIYHO TpeOyeTcsi BBICOKHH ypOBEHb 3aIUThI IEJIOCTHOCTH OOCAIHON TPyObI
CKBAXHHBL. B Tex ciydasx, KOTa LEJIOCTHOCTh 00CamHON TpyObl CKBaKWHBI MPEICTABISIET
co0ol cepbe3Hyr0 MpodJIeMy, MOXKHO HCIOJb30BaTh Ta3MU(PTHYIO CHUCTEMY Ul THOKHX TPyO
(rme ra3 mox BBICOKMM [aBJICHHEM BIIPBICKMBAECTCA B THOKYIO KaNMUBIPHYK) HACOCHO-
KOMIIPECCOPHYI0 TPYOKYy MAaJoro IHaMeTpa, pPAacHOJIOKEHHYIO BHYTPU OKCIUTYyaTallHOHHOM
KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYO). OQHAKO XapakTep BIPBICKUBAHU ra3a B HEOOJIbLIYIO
KaMUBIPHYIO TpyOy TpeOyeT UCIOIb30BaHUs JOPOTOCTOSAIIET0 HEMPEPHIBHOIO NCTOYHHKA Ta3a
BBICOKOTO IaBJIEHUs Uil pabOThI BCJIEACTBHE TOBBIIIEHHOTO MOBEPXHOCTHOTO IABJICHUS rasa,
HEOOXOIMMOTO ISl IPEOIOJCHHSI BHYTPEHHUX MOTEPh MMOTOKA BHYTPHU KAMJUIAPHON TPYOBL

Kpome Toro, B paccMaTpruBaeMOM IMpHMEpE B MPOM3BOJCTBE METaHa YrOJIBHOTO ILIACTa
(CSM), morepu TmOTOKa B KOJOHHE HACOCHO-KOMIIPECCOPHBIX TpPyO, HCHOJB3YIOMINX
ra3nuTHYIO cucteMy AL, 3HAUUTENBHO YBEJINYMBAIOTCS BMECTE CO CKOPOCTBIO HOOBIYM BOJIBI,
Tpebysi OoJiee BLICOKHX AaBJICHUN B 3a00€ CKBAKHUHBI JJISI MOAbEMa CTOJI0A CMEIIaHHOW TeKyJei
Cpenbl B Ha3eMHOe 00OpyIoBaHHE. DTO MPUBOAUT K OoJiee BHICOKUM 3a00WHBIM JaBJICHUSIM H
MeHbIIEH MPOU3BOAUTENBHOCTH, YeM B ClIy4ae C HAcoCOM IIPU MEXaHU3MPOBAHHOM

SKCIUTyaTaluu CKBaXHUHBI (AL).



Kpome TOro, npu mpoekTHpPOBaHHUU JOKAJIBHOTO KOMIIPECCOpa B YCTb€ CKBAaKHUHBI IS
cUCTEeMBbI Ta3MUPTHONH AL, COOTHOIIEHUS AaBJICHUS, TPeOyeMOoro Uit MUHUMHU3ALUU 3a00HHOTO
JaBJIEHUs] CKBAKWHBI U ONTHMU3ALMHU NOOBMH, He OyAyT CIIOCOOHBI Pa3rpy3uTh KUAKOCTD,
HAXoIAImyrocsi B ckBaxkuHe. (OOecrnedeHrne BTOPHIM HEMPEPBIBHBIM HMCTOYHHKOM BBICOKOTO
JaBJIEHUs], KOTOpPOE NMOTpeOOBaIoCh OBl B IPOTHBHOM CIydae, SIBJISIETCS] TOPOTOCTOSIIIAM H HacTO
HeIeJIeCOO0Pa3HBIM ISl TPOMBIILIEHHOCTH.

BONBIIMHCTBO COBpPEMEHHBIX Ta3MU(PTHBIX CHUCTEM HCIOJB3YIOT Pa3HOBHIHOCTH
IIPUYCTHEBOTO KOHTpOJUlepa AN ONTUMH3ALMU CKOpocTH HarHeraemoro rasa. Crates JC
Adjunta, A Majek “Wellhead monitors automate Lake Maracaibo gas-lift", Ha ¢. 64-67 Oil and
Gas Journal ot 28 Hosa0ps 1994 roma, COmEpKUT NMpPUMEP NPUYCTHEBOrO KOHTPOJUIEPA, B
KOTOPOM JUIsl U3MEHEHHsI MOTOKA ra3iu(THOrO ra3a MOKET HMCIOJIb30BATbCS aBTOMATHUYECKHI
apocceb, TPH 3TOM TMOTOK SIBJISIETCS TAKUM, YTO OH OCTaeTcs ONM3KUM K PacuEeTHOMY
ONTUMAJILHOMY 3HAU€HHIO.

B 3asske PCT/EP1995/00623 omucano, 4TO peryjupyeMble B CKBOKHUHE IPOCCENH IS
yOpaBlieHUsT HarHeTaeMblM Ta3oM, IMOCTYNAIOIIMM B  OKCIUIyaTallUOHHblE  HACOCHO-
KOMIIPECCOPHBIE TPYObI KOJIOHHBI, IMEIOT OTPAHMYECHHS C TOUKH 3PEHUS CIIOKHOCTH YCTAaHOBKH,
SKCIUTYaTallMd M TEXHUYECKOTO OOCIY>KUBAHHS, a TAKXKE BCIEICTBHE TOTO, YTO BO MHOTHX
MPUMEHEHUSIX OHU OTPAaHUYNBAIOTCA CTOMMOCTBIO.

B mareatHom nokymente EP 0756065 Al Takxke packpbiTa CHCTeMa, COAep Kalias
MOBEPXHOCTHBIN PEryIupyeMblil APOCCENb SKCIUTyaTallMOHHON CKBa)KMHBI Uil PEryJUpPOBaHUS
NOTOKa ChIpoH He(TH Yepe3 SKCIUTyaTalMOHHBbIE KOJOHHBI HACOCHO-KOMIIPECCOPHBIE TPYO U
MOBEPXHOCTHBIM MOAYJb YIpaBJieHUs Ul AMHAMHUYECKOrO YIPAaBJIEHUS OTBEPCTHEM APOCCEN,
MPEANOYTUTENBHO YCTAHOBJICHHBIN NIl IMHAMUYECKOTO YIPaBJIEHHs OTBEPCTUEM ApOCCeNs B
OTBET Ha U3MEHEHHE AaBJIEHHsI TeKy4ell cpenbl BHYTPH ra3iudTHoro Tpyoonpososa.

Kpome Toro, B 3Tol cucTeMe HUCMONb3YETCsl OBEPXHOCTHBIM Apoccenb sl BAyBaHUs
rasa, KOTOpbI NEHCTBYeT BMeECTE€ C JApOCCeNieM OKCIUIyaTalUOHHONW CKBa)KMHbI U MOAYJIEM
ynpasneHus. [IpuHuun nefcTBus MOyl yIPaBJIE€HUs 3aKJIIOYAETCsl B TOM, YTO OH PEryJupyeT
OTKPBITHE POCCENs HKCIUTYaTAMOHHON CKBAKMHBI TAKMM 00pa3oM, YTOOBI ra3au(THBIA MOTOK
yepe3 3a0OWHBIN KJIamaH OCTABaJCS MPHOJU3UTENBHO TMOCTOSHHBIM. OJTO JOCTUTAETCS
MOCPENCTBOM  TOJAEPKAHUsl  MOCTOSHHOIO  Iepermajga  JaBjieHUs  Ha  3a0OHWHOM
KJiamaHe/orsepcTud. Ha naBieHue HIKE MO MOTOKY OT OTBEPCTHSI MOKET BJIMSTH W3MEHEHHE
NPOTHBOAABJIEHHS B YCThE CKBAXKHHBI, T.€. JaBJICHHUS B FOJIOBKE HACOCHO-KOMIIPECCOPHBIX TPYO.
Takum 00pa3oM, TNPOTHUBONABJIECHHE, OKA3bIBAEMOE IaBJICEHHEM B TOJIOBKE HACOCHO-

KOMIIPECCOPHBIX TPYO Ha MPOU3BEACHHYIO CMECh TEKYUHX CpPEl, M3MEHsIETCS TakuM o0pasom,



YTO MPOTHUBOJABJICHHE YBEIUYHBACTCS B OTBET HA YMEHBIICHHWE W3MEPEHHOTO MABJICHUS B
roJoBKe 00CaJHOIN KOJIOHHBI, U HA0OOPOT. DTO M3MEHEHHE AABJICHHS B TOJIOBKE HACOCHO-
KOMIIPECCOPHBIX TPYO SBISETCA AOCTATOYHOH MeEpOH Ui JOCTHIKEHUS] TPAKTHYECKH
MOCTOSIHHOM CKOPOCTH HarHETaHUs ra3U(THOIO ra3a B CKBa)XKHHHOE OTBEPCTHE.

Kpome Toro, cucrema, onucannass 8 EP 0756065 Al, HampaBjeHa Ha MHUHHUMHU3ALHIO
JaBJIEHUs] B TOJIOBKE OOCATHOW KOJIOHHBI TOCPEIACTBOM HW3MEHEHHMs OTKPBITHUS APOCCEN
SKCITyaTallMOHHOMN CKBaKWHBI.

VY 3TOi CHCTEMBI €CTh HENOCTATKH, 3AKIIOYAIOIINECs B TOM, YTO OHA, OCHOBaHHAsI Ha
TOYHOM HW3MEPEHUH JaBJICHHS B TOJIOBKE OOCAIHON KOJOHHBI, TpeOyeT, 4YTOOBl MOIYJb
YIPaBJICHUS] PACCUUTHIBAI OXKHIAEMOE JIaBJICHUE B CKBAKMHE M PAcXO] MOTOKAa HA OTBEPCTHU
WIM KianaHe. BeraucineHne NaBieHUS B CTBOJIE CKBAXHHBI TPeOyeT TOYHOTO BBIYMCIICHUS
nepenana AaBJIEHUs] IO BCEMY KOJBIIEBOMY 3aTPyOHOMY NPOCTpaHCTBY. B wacTHOCTH, B Tex
ciIy4asix, KOTJa KOJbIeBOe 3aTPyOHOE MPOCTPAHCTBO MOXKET UMETh JUIMHY B THICSYH METPOB H
r7ie B CKBOKHHE MOTYT OBITh HEpETyJISipHbIE pa3Mepbl HACOCHO-KOMIIPECCOPHBIX TPyO, TOUHOE
OTIpeNieJIeHNe IaBJICHUS B CTBOJIE CKBAKMHBI HA KJIaIaHe/OTBEPCTUH MOXKET ObITh 3aTPYAHEHO.

Kpowme Toro, npupoza raznudra B HeTSIHOH CKBa)KHMHE BBI3BIBAET IBYX(pa3HbIN MOTOK B
KOJIOHHE HAaCOCHO-KOMITPECCOPHBIX TPyO, KOTOPBIH COAEPIKUT OTAENbHBIE Iy3BIPHKH,
MPOXOAALINE MEXIY HUKHEH U BEpXHEH YacTbI0 HACOCHO-KOMIIPECCOPHBIX TPYO. DTO MPUBOAUT
K TOMY, YTO BO3MOJKHOCTb BBIUHCJIEHUS Haropa ctojida TeKy4del cpenbl B JIFOOOH 3aaHHBIN
MOMEHT BpPEMEHHM SIBJIIETCS  Ype3BbIUAHHO  MpOONEeMaTHYHOW  3a7adeil  BCIEACTBHE
HEPEryJISIPHOTO U HEMPEACKa3yeMOro MmoBeneHust hasbl.

Takum o0pa3om, cymecTByeT NOTPeOHOCTh B YAYYIIEHHH CHCTEMBI U CrOco0e
ra3nnTOBON MEXaHU3MPOBAHHON HKCIUTyaTallN CKBaKUHBI (AL).

3amaueli u300peTeHUs] SBISIETCS MPEOAOJICHWE WM YCTPaHEHHE OJHOIO WU
HECKOJIbKUX HENOCTATKOB M3BECTHBIX CHCTEM, WJIH TIPENOCTABIEHHE MPOMBIILIEHHOCTH
MOJIE3HOTO MWJIM KOMMEPUYECKOTo BBIOOpA.

PackpriTue n3obperenus

ITepBpIM 0OBEKTOM HM300pETEHUS SIBJIAETCS] CUCTEMA C HCIOJIb30BAaHUEM Ta3iudra mpu
MEXaHU3UPOBAHHOHN SKCIUTyaTallM CKBAXKHHBI, CONEpIKaIlas LHEHTPAJIbHYI0 KOJOHHY HACOCHO-
KOMIIPECCOPHBIX TPYD, PACIONIOKEHHYIO B CTBOJIE CKBAKHHbI M HMEIOIIYI0 KOHEL YCThS
CKBRXMHBI M KOHEI] OTCTOMHMKAa CKBaXKUHBI, KOJIBLEBOE 3aTpyOHOE IMPOCTPAHCTBO, KOTOPOE
MPOXOAUT BOKPYT LEHTPAIBbHOHN KOJIOHHBI HACOCHO-KOMIPECCOPHBIX TPYO MEXKITy KOHIIOM yCThs
CKBAXHMHBI M KOHIIOM OTCTOMHMKAa CKB&)XKHHBI, HCTOYHHK CXATOTO Tra3a, Tra3auTHbIHA

ra3onpoBOA, COGI[I/IHﬂI'OH.[I/II\/'I HUCTOYHHUK CXKATOro rasa CO CTBOJIOM CKBaXUHBI, ra30BbIi



KOMIIPECCOP, MUMEIOINUN BXOA M BBIXOA, MPHYEM BBIXOA COEAMHEH C KOJBLEBBIM 3aTPyOHBIM
NPOCTPAHCTBOM, BBIKHIHONW TpPyOONPOBOJ, COENWHEHHBIH C KOHLIOM VCTbS CKBaKHHBI
LIEHTPAJIbHOW KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYO, M aBTOMATHYECKH YIIPaBIISIEMBbIH
APOCCeNb SKCIUTYaTAMOHHON CKBa)KUHBI B BBIKHIHOM TPyOOTIpOBOE.

[IpennouyTUTENHHO, HCTOYHUK CXKATOTO ra3a MpeAcTaBisieT coOOH pesepByap s
XPaHEHHs CXKATOTO rasa.

[IpennouTuTenpHO, pe3epByap AJsl XPAaHEHHS YITAKOBAH B KOHTEHHED JIsl XpaHEHHS ra3a.

[IpennouyTUTenpHO, APOCCENb OKCIUIYaTALMOHHONH CKBa)KWHBI M KJAMaH TOJIOBKU
00caHOM KOJIOHHBI aBTOMATUYECKH PETYIUPYIOTCS B TaHIEME KOHTPOJUIEPOM, BBITOJHEHHBIM C
BO3MOJKHOCTBIO PETYJIMPOBAHUS TMOTOKAa B KOJIOHHE HACOCHO-KOMIIPECCOPHBIX TPYO Takum
obpa3om, UYTOOBI MOANEPKUBATH KPUTUYECKYID CKOPOCTh ra3a uepe3 KOJIOHHY HaCOCHO-
KOMIPECCOPHBIX TPYO M xKenaemoe pabodee naBieHHe JOOBIYH.

[IpennouyTHTenpbHO, CHUCTEMa OTMOJHUTEIBHO COAEPKUT TMaKep, MPIJIETAINA K
LIEHTPAJIbHONW KOJIOHHE HACOCHO-KOMITPECCOPHBIX TPYO B CTBOJIE CKBAKUHBL.

[IpennouyTHTenpbHO, CHUCTEMa OTMOJHUTEIBHO COAEPKUT TMaKep, MPIJIETAINA K
LIEHTPAJIbHOW KOJIOHHE HAaCOCHO-KOMIIPECCOPHBIX TPYO B CTBOJIE CKBAKUHBI, MPHYEM Yepes3
NaKep MPOXOAAT KaHAJIbI JUIs Ta3a BEIOPAHHOTO pa3sMepa.

[IpennouTuTensHO, pe3epByap Uil XPAaHEHUS CKATOrO Ta3a CONEPXKHUT CHKATBIN
npupoansiii raz (CII).

[IpennouyTHTENpHO, LIEHTPAIbHAS KOJOHHA HACOCHO-KOMIIPECCOPHBIX TPYO BKIFOUAET B
ceOs1 BCACBIBAIOIIMIA KJIATIaH WIM OOPATHBIN KJIaraH.

[IpennouyTHTENpHO, LIEHTPAIbHAS KOJOHHA HACOCHO-KOMIIPECCOPHBIX TPYO MPOXOAUT B
OTCTOMHHUK HIDKE MIEPECEUSHHsI BEPTHKAJIBbHONW CKBAKUHBI U TOPU30HTAIBHON CKBAYKUHBL.

[IpennouyTuTenpbHO, IOTOJHUTENbHAS  KOJIOHHA  HACOCHO-KOMIIPECCOPHBIX  TPYO,
BCTAaBJICHA BHU3 10 LIEHTPAJIBbHON KOJOHHE HACOCHO-KOMIIPECCOPHBIX TPYO HIIM KOJBLEBOMY
3aTpyOHOMY TIPOCTPAHCTBY B OTCTOMHUK, OO€CHeYuBash BBIMBIBAHHE TBEPABIX YaCTHIl B
OTCTOMHHUKE.

[IpennouyTUTenbHO,  OOMOJIHUTENbHAsE KOJOHHA  HACOCHO-KOMIIPECCOPHBIX  TPYO
BCTABJICHA C HAMPABJIEHUEM BHH3 IO LIEHTPAJIBHONW KOJIOHHE HACOCHO-KOMITPECCOPHBIX TPYO ISt
NOJIa4uH Ta3a il Ha4aJIbHOW Pa3Tpy3KH CKBAKHHBL

[IpennouyTHTenbHO, HOMOJHHUTENbHAS KOJIOHHA HACOCHO-KOMIIPECCOPHBIX TPYO IUIs
HAYaJIbHOHN pa3rpy3KH CKBAKUHBI U MPOMBIBKHY TPEICTABIISAECT COOOH OHY H Ty *Ke TpyOy.

[IpenmoyturensHO, B  UEHTPAJIbHOW  KOJIOHHE  HACOCHO-KOMIIPECCOPHBIX  TPYO

YCTAaHOBJIEHA JOMNOJHHUTENbHAs KOJOHHA HACOCHO-KOMIIPECCOPHBIX TPyO, oOpasyromas



OTHEJIbHYIO Ta3Iu(THYIO TPYOy.

[IpennouyTUTenbHO,  OOMOJIHUTENbHAsE  KOJOHHA  HACOCHO-KOMIIPECCOPHBIX  TPYO
npeacTaBisieT COO0H KaMMIIIPHYO KOJIOHHY HACOCHO-KOMITPECCOPHBIX TPYO.

[IpennoyTUTENpHO, MOTOK B JOMOJHUTEIBHONH KOJOHHE HACOCHO-KOMITPECCOPHBIX TPYO
KOHTPOJIMPYeTCs TOCPEACTBOM YIIpaBJIeHMsl JaBJ€HHEM [PUEMHUKA HAa [OBEPXHOCTH
OTHOCHTEJILHO JIABJICHUS B 3a00€ CKBa’KHUHBI.

IIpennoyTHUTENHPHO CKOPOCTH TOTOKA IMPH Mojave ra3iudTa B TOTOJIHUTENBHOH TpyOe
U3MEPSIETCS PACXOOMEPOM.

[IpennoyTHTENHHO, CKOPOCTh MOTOKA NPHU mojave ra3iudra B AONOJHHUTEIBHON TpyOe
OLIEHUBAETCA C MHCMOJb30BAHUEM pPA3HOCTU MAABIEHUNW MEXIy [ABJICHHEM IPHEMHHUKA Ha
MOBEPXHOCTH H JIABJICHHEM B 3200€ CKBAYKUHBI.

[IpennouyTHTENpHO, IOMOJHUTENbHAS KOJOHHA HACOCHO-KOMITPECCOPHBIX TPYyO MOXKET
BXOJUTb B CKBAXHHY 4Yepe3 CaJbHUKOBOE YCTPONCTBO WM YIUIOTHUTENbHYIO NPOKJIAIKY, B
pe3ynbTaTe 4ero OHa MOXET MePEeMEINaThCsl WM PEryJIupOBaThCs MO BBICOTE.

[IpennouyTUTEeNpHO, OTCTOHHHUK TPEACTaBIsIET COOOM 00BeM, CO3MaHHBIH HUXKE
MepeCceueHNs] BEPTUKAIBbHON CKBAXXUHBI C TOPU30HTAIBHON CKBAKUHOM.

IIpeanodYTUTeNnbHO OTCTOMHMK COAEPXKUT  YBEJIMYEHHbIH y4acTOK CKBAXXUHBI MU
pacriojlaraercsi B HI)KHe TOUKe CKBaXKUHBI.

I'a3oBBIli  KOMIpeccOp MOXKeT OBbITh IOPIIHEBBIM, POTALHMOHHBIM IUIACTHUHYATHIM,
BUHTOBBIM WUJIH MOPLIHEBBIM [a3010KMMHBIM KOMIIPECCOPOM.

CkBakMHA MOXKET NPEACTaBIATH COOOM CKBAKUHY sl JOOBIYM METaHa YTrOJIbHBIX
IUTACTOB, CKBAKHHY 11 JOOBIYH MPUPOJHOIO ra3a, CKBAXKHUHY Il JOOBIYH CITAHLIEBOTO ra3a WK
HE(PTSIHYIO CKBAKUHY.

IIpennouturenbHO, AaBTOMATHYECKH — YIPABISEMBIH  APOCCENb  SKCILUTyaTaLMOHHOMN
CKBQXHHBI TPENCTABIsAET COOON MEepBUUYHBIA APOCCENb 3KCIUTYATAIIMOHHOW CKBKMHBI WJIH
BTOPUYHBIN APOCCEIb IKCIUTYaTalMOHHON CKBAXKUHBI.

[IpennoyTHTEeNpHO, KAaNMUISIPHAsT KOJIOHHA HACOCHO-KOMIIPECCOPHBIX TPYO CONEpIKUT
pasrpy30uHOE€ OTBEPCTHE U MPOMBIBOUHBIN KJanaH, NPUBOAMMBIN B AEWCTBHUE JaBJIEHHEM, Ha
KOHIIE OTCTOWHHKA KAMJUIIPHON KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYO.

BropeiM 00bekTOM M300peTeHUs SBISETCS CUCTEMa C HCIOJb30BAaHUEM Traznudra mpu
MEXaHU3UPOBAHHOM SKCIUTyaTalii CKBa)KUHBI, MMEIOIIEH KOHEeLl yCTbs CKBa)XUHbI U KOHELl
OTCTOMHUKA CKBA)KUHBI, COAEpKaIasi LEHTPAIbHYIO KOJOHHY HACOCHO-KOMITPECCOPHBIX TPYO,
PACIOJIOKEHHYIO B CTBOJIE CKBA)XMHBI U IMPOXOJSINYI0 OT KOHIIA YCThbsl CKBaKHMHBI 10 KOHIIA

OTCTOMHWKAa CKB&)KHUHBL, KOJIbLIEBOE 3aTpyOHOE TMPOCTPAHCTBO, MPOXOASIIEE BOKPYT



LIEHTPAJIIbHOW KOJIOHHBI HACOCHO-KOMIIPECCOPHBIX TPYO OT KOHLA YCThSl CKBAKUHBI O KOHIA
OTCTOUHUKA CKBAKHWHDBI, ra3oOBbIN KOMITPECCODP, I/IMeI'OH_[I/II\/'I BXOA U BbBIXOHA, HNPUYEM BbIXOX
COEIMHEH C KOJIBLIEBBIM 3aTPYOHBIM MPOCTPAHCTBOM; BBIKUIHOH TPyOOTPOBOJ, COCTUHEHHBIN C
KOHIIOM yCTbS CKBKHHBI IEHTPAJBHOH KOJIOHHBI ~ HACOCHO-KOMIIPECCOPHBIX  TPYO;
ABTOMATHUYCCKU ynpaBJ’IerMbeI APOCCEIIb BKCHHyaTaL[I/IOHHOfI CKBAXXUHBI B BBIKUJHOM
TPY6OHpOBOI[e; HUCTOYHHUK CXKATOTO rasa, U KallWLIAPHYIO KOJIOHHY HaCOCHO-KOMIIPECCCOPHBIX
TpyO, PACHONIOKEHHYIO B CTBOJIE CKBA)KMHBI, COECAMHEHHYIO C HMCTOYHHKOM C)KAaTOTO rasa u
MPOXOAAIIYHO OT KOHIA YCThs CKBAKUHBI 1O KOHIIA OTCTOMHHKA CKBAXKUHBI.

[IpennouTuTenbHO, CHCTEMA OTIOJIHUTENBHO COMEPIKUT YCTPOMCTBO H3MEPEHHS PACX0/1a
MOTOKaA rasa, pacCroJIO)KEHHOC MEXK Y UCTOYHHUKOM CXKATOT'O ra3a U KOHLIOM yCTbA CKBAXWUHbBI JJIA
U3MEPEHHs PAcX0/a MOTOKA r'a3a B KOJbLIEBOM IPOCTPAHCTBE.

HpeI[HOLITI/ITeJ'IbHO, CUCTEMA AOMOJIHUTEJIBHO COACPKUT aBTOMATUYCCKU ynpaBJ’IerMbeI
KJIamaH  peryjiupoBaHus pacxonma raymudra B rasoBoM TpybompoBome razmudra,
PACIIONIOKEHHOM MEKIY KOMITPECCOPOM M KOHIIOM YCThsI CKBaYKHUHBI.

IlpennoutrurenbHO, CHCTEMA AOMNOJHUTENBHO COMAEPKUT YCTPONCTBO HM3MEPEHMs
IaBJICHUS], PACIIONOKEHHOE [Tl H3MEPEHHsI IaBJIeHUs B COEANHUTEIbHON TpyOe.

IIpennouturenbHO, CHUCTEMA  AONOJHUTENBHO COMAEPKUT  YCTPOMCTBO U3MEPEHUS
AaBJICHUSA, PACIIOJIOKEHHOC Ha UK PAAOM C KOHIIOM YCTbhbA CKBAXXUHbBI IJId U3MCPEHUA NaBJICHUA
B KalMJUIIPHON KOJIOHHE HACOCHO-KOMITPECCOPHBIX TPYO.

IIpennouturenbHO, CHUCTEMA  AONOJHUTENBHO COMAEPKUT  YCTPOMCTBO U3MEPEHUS
AaBJICHUSA, PACIIOJIOKEHHOC Ha UK PAAOM C KOHIIOM YCTbhbA CKBAXXUHbBI IJId U3MCPEHUA NaBJICHUA
B KOJIBLIEBOM IPOCTPAHCTBE.

[IpennouTuTenbHO, CHCTEMA TOTIONHUTENLHO CONEPKUT KJIalaH PEryJTHPOBAaHHUS PAcXoaa
MOTOKA ras3a ajisi raznudra.

HpeI[HOLITI/ITeJ'IbHO CUCTEMA AOIMNOJHUTCIIBHO COACPKHUT CUCTEMY YIIPABJICHUA, KOTOpad
peryJupyer aBTOMATUYECKU YMPaBJISEMbI OPOCCENb 3KCIUTYAaTallMOHHOW CKBaKMHBI, KjamaH
peryJaupoBaHusl MOTOKOM I'a3a CHCTEMbI ra3inra U BHIXOJHOE OTBEPCTHE KOMIIPECCopa rasa Ha
OCHOBE BXOJHBIX CHTHAJOB OT YCTPOMCTBAa W3MEPEHHs] pacxoja MOTOKAa rasa M yCTPOMCTBa
HU3MEPCHUA NaBJICHHA.

HpeI[HOLITI/ITeJ'IbeIe BApHUAHTbl OCYIICCTBIICHUA I/1306peTeHI/I$I OINHUCAaHbl HUXKE TOJIBKO B

Ka4ueCTBEC MPUMEPaA CO CChIJIKAMHU Ha YCPTECHKU.



Kpartkoe onucanue ueprexein

Ha ¢ur. 1 cxemaTMyHO TOKa3aHa CHUCTEMa C HCIOJB30BaHHEM ra3nmudra mpu
MEXaHU3UPOBAHHON SKCIUTyaTallMd CKBa)KUHBI JJsi NOOBIMM METaHa YroJIbHOTO IUTacTa B
COCTOSIHUM XOJIOCTOTO XOJa B COOTBETCTBHU C HEKOTOPBIMH BapHaHTaMU OCYLIECTBJIEHUS
u300peTeHus,

Ha ¢ur. 2 — cucrema no ¢ur. 1 B HavaTbHOM padoYeM COCTOSIHHH,

Ha ¢ur. 3 — cucrema no ¢ur. 1 B JOMOJHUTETLHOM Ha4aJbHOM pabodyeM COCTOSHUMY,

Ha ¢ur. 4 — cucrema no ¢ur. 1 mocne 3aBepmeHns: 00€3BOKUBAHUS CTBOJIA CKBAXKHHBI U
HETIOCPEICTBEHHO Tepes] yCTAHOBUBIIUMCS PEKUMOM PalOTHL,

Ha ur. 5 — cucrema no ¢ur. 1 B ycTaHOBHBLIEMCSI peskuMe padoTBI,

Ha (ur. 6 cXeMaTWYHO TNOKAa3aH CTBOJ CKBAXKMHBI CUCTeMbI Mo ¢ur. 1 ¢ makepoM Ha
KOHIIE OTCTOWHUKA CKBaKUHBI,

Ha ¢ur. 7 — OJOK-cXeMa Omepanuil ynpaBJAOLEH MOJCUCTEMBI, UCIIONb3YeMON IS
yIPaBJICHHUS MOJIOKEHUEM KJIallaHa FOJIOBKH 00CaTHON KOJIOHHBI CUCTEMBI TTO ¢ur. 1;

Ha Qur. 8 — Onmok-cxema omepanuil yHpaBSIOMEHd MOICUCTEMBI, HCIOIb3yeMON st
YIPaBJICHHUS TOJOKEHUEM POCCENs SKCIUTyaTAlIHOHHONW CKBAXKHHBI CUCTEMBI 110 ¢ur. 1

Ha ¢ur. 9 — OJOoK-cxema omnepanuil ynpaBJSIOLIEH MOJCHUCTEMBI, HCIIOJB3YeMOH IUis
YIPaBJICHUSI CKOPOCTHIO Ta300KMMHOTO KOMITpeccopa CUCTeMBI 1o ¢ur. 1;

Ha ¢ur. 10 cxemMaTMyHO TMOKa3aHa CHUCTEMa C HCIIOJIb30BaHHEM ra3nudra mpu
MeXaHU3UPOBAaHHOM AKCIUTyaTalluM CKBa)kKMHbI, B KOTOPOl /Uil MoJbeMa BOJbI U ra3a U3 CTBOJa
CKBAKHHBI HCIIOJIb3YETCs KAMMJUTAPHAs KOJIOHHA HACOCHO-KOMIIPECCOPHBIX TPYO;

Ha ¢ur. 11, 12 u 13 cxemMaTHYHO MOKa3aHbI CUCTEMBI C HUCIOJIB30BAHUEM Tra3iudTa Mpu
MEXaHM3UPOBAHHON OSKCIUTyaTallMd CKBa)KHUHBI JJI HWCTIOJNB30BAaHUS B KayecTBe OOLIEro
NPUMEHEHHsI B PA3IMYHBbIX 00JaCTSAX, BKIIOYAst HEPTAHBIE CKBAKHUHBI, CKBAXKHHBI JJIST JOOBIYH
NPUPOAHOTO Ta3a, CKBAKUHBI JJIST JOOBIYM CIIAHLIEBOTO ra3a U CKBAKHHBI JJIs1 JOOBIYM METaHa
YTOJbHBIX IJJACTOB B COOTBETCTBUUM C aJbTEPHATHUBHBIMM BapUaHTaMU OCYLIECTBJIECHUS
n300peTeHus,

Ha ¢ur. 14 — KOHeI OTCTOMHHUKA KAaMWJJISIPHOU KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYO,
UCTIOJNB3yeMOoH B cucteMax o ¢wur. 11, 12 u 13, yBennueHHbIH BUA COOKY.

[IpennouTuTenbHBIN BAPHAHT OCYLIECTBIECHUS] H300pETeHHUS

Hzo0pererne OTHOCHTCS K YIYUYLIEHHON CHCTEME M Croco0y MPUMEHEHUs ra3inTHON
CHCTEMBbl C HCIOJBb30BAHUEM Ta3Mu(pTa NP MEXaHU3UPOBAHHOW HKCIUTyaTALUH CKBAKUHBI
HU3KOTO JaBJICHHUS H B COOTBETCTBUHU C HEKOTOPBIMU BapHAHTAMH OCYIIECTBICHHUS H300pETEHHS

BKJIFOUAEeT B Ce0sl KaMWJUIIPHYIO Pa3rpy3Ky BBICOKOTO JABJICHUS MPHU NOOBIYE U YIPABJICHUU
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CKBRXMHAMHU, B TOM YHCJE€ METAHOBBIMH CKBAXKMHAMH B YrOJIbHBIX IUIACTaX U HEQTIHBIMU
ckBaxnHaMu. Cuctema u cnoco0 MOryT ObITb B PaBHOH CTENEHM NPUMEHHUMBI K JOOBIYE
MPUPOJIHOTO ras3a, CJIAHLIEBOrO rasa WM JIPYTUX HETPaJULIMOHHBIX 3alacoB rasa. JJIEMEHTbI
n300peTeHNs] TMPOMJUTIOCTPUPOBAHBI B KPAaTKOH CcxeMaTWYHOH QopMe Ha uepTexax,
MOKA3bIBAIOLINX TOJIbKO T€ KOHKPETHBIE AETAJH, KOTOPble HEOOXOMUMBI IJIsl MOHUMAHHS
OCYILIECTBJIEHHS] HACTOSIIETO U300PETEHHs], HE 3arpOMOXKIask IPU STOM PACKPBITHE M300pETEHHS
U3JUIIHAMH MOAPOOHOCTSIMH, KOTOpPble OYOyT OYEBUAHBI CPEAHEMY CIELHATUCTYB B TAHHOU
00J1aCTH TEXHHUKH.

B HacTosAleM ommucaHuUM Takue TEPMUHBI, KaK NEPBbIA M BTOPOMW, JIEBBI U IpPaBbI,
BBIIIE WJIM HU)KE, BEPXHUM W HIDKHUH, 3aIHUH, MepenHuidl U OOKOBOW W T.J., MCIOJB3YOTCS
UCKJTFOUUTENbHO [Tl OTIPENEeNIEHUs] OJTHOTO 3JIEMEHTa MK 3Tara criocoda B OTIIMYHE OT APYroro
3JIEeMEHTa WM 3Tara crnocoda, He 00si3aTebHO TpeOys OnpeeIeHHONH OTHOCUTENBHON MO3UIINU
WIM TOCJeN0BAaTeNIbHOCTH, KOTOpas OMNMChIBaeTCA 3TUMH TepMuHamu. Takue cioBa, Kak
«COMEPKUT» WU «BKIIOYAET B ceOs», HE MUCHOJIb3YIOTCS AT ONPEACICHHs NCUEPITBIBAIOLIETO
HaOopa »BJIEMEHTOB WJIHM 3TamloB Crnocoba, a MPOCTO OMNPEenesssioT MHUHUMAJbHBIA Habop
3JIEMEHTOB WJIM JTamoB Croco0a, BKIOYEHHBIX B KOHKPETHBIH BApUAHT OCYINECTBJICHUS
n300peTeHust.

B cooTBercTBHM € OZHMM AacleKTOM H300pETEHHE OIpEneNseTcsl Kak CHUCTeMa C
UCTIOJIb30BaHUEM Ta3iu()Ta MpH MEXaHU3UPOBAHHOW SKCIUTyaTAllMH CKBaJKHUHBI, COAEpIKaIast
LEHTPAJIbHYIO KOJIOHHY HACOCHO-KOMITPECCOPHBIX TPYO B CTBOJIE CKBAKHWHBI, HMEIOIIYIO KOHEIl
yCTbl CKBO)KMHbI M KOHEL OTCTOHHHMKA CKBA)KUHBI, KOJIBLIEBOE 3aTPyOHOE MPOCTPAHCTBO,
NPOXOAALIee BOKPYI LIEHTPAIBHON KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYO MeEXIy KOHLIOM
yCTbsl CKBAXXMHBI M KOHLIOM OTCTOMHHKA CKBAXKMHBI, MCTOYHHK CJKATOrO Tasa; ra3inu(THBIN
TpyOOIPOBOX AJIS Ta3a, COEAUHSIOIINI HCTOYHHK CXKATOTO Ta3a CO CTBOJIOM CKBAXKHMHBI, Fa30BbIH
KOMIIPECCOP, UMEIOLIUI BXOJ U BBIXOJ, IPUYEM BbIXOJ] COEIUHEH C KOJbLEBBIM IIPOCTPAHCTBOM,;
BBIKHUIHOW TPyOOINIPOBOA, COEAWHEHHBIH C KOHIIOM YCThsl CKBAXKHHBI LIEHTPAJBbHOW KOJIOHHBI
HACOCHO-KOMITPECCOPHBIX TPYO;, U aBTOMATUYECKH YIIPABJISIEMBIH APOCCENb HKCIUTYyaTAllHOHHOM
CKBAKHMHBI, PACIIOJIOKEHHBIH B BBIKHIHOM TPyOOIIpOBOAE.

IIpenmyiecTBa HEKOTOPBIX BAPHAHTOB OCYLIECTBICHUS H300PETEHHS BKIFOYAIOT B CeOst
BO3MOJKHOCTb HCIIOJIb30BAHMS Ta3JU(PTHONH CHUCTEMBl NMPH MEXaHU3MPOBAHHOW 3KCILTyaTallMU
CKBAXXHMHBI ISl YIIPABJICHUS! NEOUTOM CKBA)KMHBI M3 CKBAKWH Ui NOOBIMH METaHa yrOJIbHOTO
miacta M Pasrpy3Kd CKBaOXUH C 3arpykeHHONW >KMIKOCTBIO, a TaKXe i MOBBILEHUs
3¢ PEKTUBHOCTH U HKOHOMHUYHOCTH Ta3iH(THONW CHUCTEMBI MEXaHHU3UPOBAHHOW SKCIUTyaTaLlHH

CKBAXXHMHBI, B TOM YHCJIe Ha He(TIHBIX CKBAXXMHAX. Pe3epBHBINA ra3 B pe3epByape sl XpaHEHUs
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raza o0Oecrne4ynBaeT pe3eps i AOOBIBAEMOrO rasa AJisi OnepaLuii pasrpy3ku ckBakuH. Kpome
TOro, Takass CHCTCMa IIO3BOJIACT YCTPAHATH CTOALIUC CTO.]'I6bl JKUAKOCTH U3 BOI[bI/TeKy‘lefI
CpeAbl/B3BEIIEHHBIX YAaCTULl B CKBAXKWHHOH TpyOe, KOTOpBIE MOTYT OOpa3OBBIBATHCS IPH
UCIMOJIb30BAHUHM OOBIYHOTO HACOCA MEXaHHU3UPOBAHHOW SKCIUTyaTaluH CKBakuHbl (AL). D10
O3HAa4acT, 4YTO CKBaKMHa MOXKECT 6I:>ITI:> JIETKO BBIKJIFOY€HA ¢ YMCHBIICHHBIM WUJIM MUHUMAJbHBIM
PUCKOM BBITCKAHHA TMPU MOBTOPHLIX 3aIllyCKaxX, KOTOPHBIC O6]:>ILIHO BO3HUKAKOT B CKBAXKUHHBIX
HAcoCax.

Takum o6pa30M, B COOTBCTCTBHU C HEKOTOPbIMU BapHUaHTaMU OCYLICCTBJIICHUSA
U300peTeHNs PacXObl MOTOKA MPHU AOOBIYE raza u3z ckBaXuHbl CSM MOTYT OBITH COTJIACOBAHBI C
noTpeOHOCTHIO B ra3e 0e3 prcka OJOKMPOBAHUS 3KCILTYATAIIMOHHBIX HACOCHO-KOMIIPECCOPHBIX
TpyO TBEpABIMH HYACTHLAMH, MOCTYMAIOUINMH W3 CKBAKHHBL JTO, B CBOK OUYEPEIb, MOXKET
3HAYUTECJIBHO COKPATUTDH 061_[[66 KOJIMYECTBO CKBAaYKUH, HeO6XOI[I/IMbIX AJi1 yAOBJICTBOPEHUA
CIpOCa B TEUEHHUE CPOKA CITYKOBI POEKTA.

Kpome Toro, B COOTBETCTBUH C HEKOTOPBIMH BapHAHTAMHU OCYIIECTBJIEHHUS] N300pETeHUs
11 pUOOPOB, JATYMKOB U KOHTPOJIJIEPOB B MECTE PACIIOJNIOKEHUS YCThsl CKBAXKHHBI TPeOyeTcst
TOJIbKO HEOONBbIIOE KOJMYECTBO JJIEKTPOSHEPIMU, KOTOpas MOXKET BbIpadaThIBATHCS
COJTHEUHBIMH TTAHEJSIMH C aKKYMYJIATOPHBIMHU OaTapesMu.

Kpome Toro, B COOTBETCTBUH C HEKOTOPBIMH BapHAHTAMHU OCYIIECTBJIEHHUS] N300pETeHUs
MJIACTOBOM ra3 W HAarHeTaeMblil a3 MOTYT PELUPKYJUPOBATH B MECTE PACIOJIOKEHUS YCTbs
CKBaXMHBIL. Takum o6pa30M, BMECTO TOIO, LITO6I:>I HOTpe6J’I$ITb SJCKTPUICCTBO OT AU3CIBbHBIX
HJNIEKTPOTEHEPATOPOB MM KAOENbHYIO 3JEKTPOSHEPIHI0, MepepadOTaHHBI ra3 MOXKHO
UCIIOJIb30BAaTh B KaueCTBE MCTOYHMKA TOIUIMBA JJisi paboTaromuX Ha ra3y aspurareiein. Kpome
TOTO, W, 3TO SIBJISIETCS BAKHBIM, PELUPKYJIUPYIOIIUNA ra3 MOXKET YCTPaHATb HEOOXOIUMOCTD B
CIIOKHOM CeTH BIIPBICKUBACMOI'O Ta3a, TAC Ta30IpPOBOA BbICOKOTO HaBJICHUA O6]:>ILIHO
BO3BpAILlaeTCsl OT LIEHTPAJIbHON KOMIPECCOPHOW CTAaHLUMM K KaXJOW CKBAXWUHE IJIs MOAAYH

ra3u@THOrO Trasa, Korma a3To  HeoOxoammo. OTo mo3BossieT  3(PQPEKTUBHO  CO31aTh

>
«aBTOHOMHYIO» Ta3MU(THYIO CUCTEMY MEXaHHU3UPOBAHHOHN SKCILIyaTAllMU CKBAKUHBI, B KOTOPOM
€IUHCTBEHHBIMH JIPYTHMH «aBTOHOMHBIMH» CHCTEMaMHU SIBIISTIOTCS HACOCHBIE  (POPMBI
MEXaHU3UPOBAHHOMN HKCILTyaTallMi CKBA>KUHBIL.

Taxum 00pazom, KaBTOHOMHAsT» CIIOCOOHOCTh CHCTEM COTJIACHO M300PETEHUIO O3HAYAET,
YTO pa3HECEHHE MEXIy CKBRLKMHAMH HE OrpPaHUYHBAETCS OJNM30CTBI0 K LEHTPAIbHOMY
HUCTOYHUKY rasa.

Kpome Toro, mo w™epe ynaneHus BOIbI JaBjieHHe B 3a00€ CKBAKUHBI MOXKHO

peryanpoBaTh MOCPENCTBOM PETYIMPOBaHUA AOOBIMHU ra3a Juisd MeTaHa yrojpHoro macra (CSM)
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C WCIIOJNIb30BAHMEM KIIANlaHAa pETYJIUPOBAaHUS TIOTOKA. OJTO PEryJupyer noObpdMy Tasa,
yCTAaHAaBJIMBAasA TOJIOKEHHUE/ABIEHUE HA H30TepMe aACOPOLMH YrOJbHOTO IUIACTa, & TaKKe
ofecrieunBaeT MeXaHH3M [UIsI YCTPaHEHHUS JIIOOOro 4YpPEe3MEpHOro IMepernajna JaBlIeHUs Ha
KaMEHHOYTOJIbHOW (popMaLuy, KOTOPBIH MOKET MOBPEOUTh CKBAXKHHY W YMEHBIIUTH OOliee
U3BJICUEHHE Tra3a B TEUEHHE CpPOKa CIYKObl CKBAXHHBL TakuM o00pa3oM, CHUCTEMBI,
COOTBETCTBYIOLME BAPHAHTAM OCYLIECTBICHHS M300pPETEHUsS! MO3BOJSIIOT MPOU3BOIUTH BOIY U
OTHOBPEMEHHO peryJupOBaTh JaBJ€HHE B 3a00€ CKBAXKHHBL, YTOOBl JOCTHYb >KEJIaeMOM
CKOpPOCTH NOOBIYM Tra3a, OrPAaHUYEHHOW 3alaHHBIM MAaKCHMAJIbHBIM TI€PErafoM JAaBJICHUS Ha
KaMEHHOYTOJIbHON (popMaLuu.

Kpome TOro, cucrembl 1O HEKOTOPBIM BapUaHTaM OCYLIECTBJIEHUS H300peTeHus
BKJIFOYAIOT B Ce0sl perynupyeMblil KamWUISIPHBIA TPYOOTPOBOJ, KOTOPBIA MPOXOAHUT BHHU3 IO
ckBaxnHe. KammumsapHelii TpyOOmpoBOox OOBIMHO  BCTABISIETCS 4Yepe3 CAJbHUK — WJIH
MPOTUBOBBIOPOCOBOE OOOpyaoBanne. KamuuisipHbiid TpyOOmpoBOA 0OeCredYnBaeT pasrpy3Ky
BOJABI B CKBa)XWHE, IUISI YEro ra3 BBOJUTCA B CKBAXHHY 4Yepe3 KaMWUILIPHBIA TPyOONmpoBOA,
objerdasi KOJOHHY CTOsYeH BOIBI B HACOCHO-KOMIIPECCOPHOH KoJioHHe. be3 kamwisipHOro
TpyOONpoBO/ia BBEACHHE Tra3a B KOJBIEBOE INPOCTPAHCTBO CHUCTEMbI OYAET YBEIMYHUBATH
JaBJeHHE B KOJIbLIEBOM IIPOCTPAHCTBE, MOJHMMAas BOJYy Ha IOBEPXHOCTb 4epe3 HAaCOCHO-
KOMIIPECCOPHYI0 KOJIOHHY. llyreM BBemeHus Ta3a MO KammUBIPHOMY TpPyOOIpoBOIY
HArpy’)KeHHOW BOJOHN CKBa)XKMHBI, CKBO)KMHA MOXET OBITh pasrpy’keHa npu Oojiee HHU3KOM
JaBJIEHUM, OKa3blBAEMOM Ha YIOJIbHBIM IJjacT WM TIUJIACTOBbIH pe3epByap. Kpome Toro,
KaMWIBIPHBIA TPYOOIIPOBO MOKET MOJHIUMATHCS U OMYCKAThCS Yepe3 YCThe CKBAKUHBI, YTOOBI
CHOCOOCTBOBATh YHOAJEHUIO TBEPABIX YACTHI M JKUAKOCTEH BO BpPeMS TEXHHUYECKOTO
00CTy>KUBaHUS CKBasKUHBI

Kpome Toro, mist cucreM 1o HacTOSIEMY H300pETEHHIO TpeOyeTcsl ra3 moj BBICOKHM
JaBJIEHUEM TOJIbKO BO BpPEMsl Pa3rpy3Kd CKBaXHHBI. Bo Bpemsi pabOThI Ha YCTAaHOBHBILIEMCS
pekuMe B 3aTPyOHOE KOJIBLIEBOE MPOCTPAHCTBO TOJIOBKHU 0OCATHOM KOJIOHHBI MOYKET MOJIaBATHCS
ra3 HHU3KOTO JAaBJICHHs, YTO MPHBOAUT K Oojiee HHU3KOMY [aBICHHIO B 3a00€ CKBaXKHHBI,
MOHMKEHUIO YPOBHS BOABI B CKBAKWHE U YBEIMUYEHUIO 1eOUTOB CKBAKUHBI U TIO CPABHEHHIO C
ra3uTHBIMU CUCTEMaMU C THOKOH HaCOCHO-KOMIIPECCOPHOHN TPyOKOH Majioro 1uamerpa.

Hanpumep, nyist ckBaskuHBI IO 70ObIUe MeTaHa yrojpHOro miacta (CSM), koTopasi uMmeer
ryouny 500 M, ¢ TpyOoii 2-7/8” u naBieHuem 25 GyHTOB/KB. IIOHM B yCThe (POHTAHUPYIOIIEH
CKBAXKMHBI, HATHETAEMBIH ra3 MOXKET NMOJHUMATD 85 Oappesneil B IeHb BOMBI, 3aKaUNBAEMON MPH
nasneHnn 100 ¢pyHTOB/KB. ArO#M, cO CKOpoCThIO 0,3 MWJIJIMOHOB CTaHAAPTHBIX KYOHMUYECKUX

¢yroB B cytkn (mmsct/d).
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CreuuanucraM B JAQHHOW OO0NAacTH TEXHUKH JOJDKHO OBITh MOHSTHO, YTO HE BCE
BapUAHTHI OCYIIECTBJIICHHUS HACTOSIIEro u3o0peTeHmsi o0si3aTeNbHO OynayT olecrieduuBaTh BCE
NIePEYHCIICHHBIE BhIIIE MPEHMYIIECTBA.

B HacrosimmeMm OmMuUCaHMH TEPMHUHBI CTBOJI CKBAKHHBD) M «CKBAKHWHA» HCIOJB3YIOTCS
B3aMMO3aMEHSIEMO U OTIPENEISIFOT JIHOO 0OCaKeHHbIe, MO0 HeoOCaAKEHHBIE CTBOJIBI CKBAXKHH.

I'a3nmu@T 1o cymecTBy NOAAEPKUBAET CKOPOCTh ra30BOr0 MOTOKA HAa KOHLIE OTCTOMHUKA
CTBOJIa CKBAKMHBI BBILIE OINPENEJICHHOW KPUTHUYECKONW CKOPOCTH, KOTOpas MpPedoTBpallaeT
obpa3oBaHue 3aCTOWHOTO CTOJI0a JKUIKOCTH HA JTHE CTBOJIA CKBAXKUHBI.

CymectByer deTblpe mporecca, KOTOpble pabOTalOT COBMECTHO, YTOOBI IMO3BOJIUTH
TEKYyYUM CpeaM TUIaCTOBOTO pe3epByapa H0ObIBAThCS HA IOBEPXHOCTH.

ITepBBIM MPOLIECCOM SIBIIIETCS] CHHIKEHUE TJIOTHOCTH TEKyuell Cpelbl U Beca KOJIOHHBI B
SKCIUTYaTALMOHHON HACOCHO-KOMIIPECCOPHON KOJIOHHE, B pPe3yJbTaTe 4Yero Nnepernaja AaBlIeHHs
MEXY TUIACTOBBIM PE3EPBYapPOM U CTBOJIOM CKBAKHHBI YBEJTUUHNBAETCS.

Bropo#i mpomecc — 3TO paclIMpeHMe HACHETAeMOIO rasa, B PEe3yJIbTaTe 4ero OH
BBITAJIKUBAET JKUIKOCTb TIepen COoOOH, YTO MAOMOJHHUTEIBHO YMEHBIIAET BEC KOJIOHHBI,
OITHOBPEMEHHO VYBEJIMYMBAsl MEepernaj MaBJICHUS MEXKIOY Ta3oM WIH He(PTSHBIM ILIACTOM-
KOJUJIEKTOPOM M KOHILIOM YCTbhsI CKBaKUHBI B CTBOJIE CKBAYKUHBI.

Tpernii mpouecc — 3TO BBITECHEHHE JKUAKHX NPOOOK OONBIIMMH IMy3BIPbKAMH Tra3a,
JNEHCTBYIOIMMH B KadecTBe mopuiHed. IlepBbli, BTOPON M TPETUN MPOLECCHI MPEACTABISIOT
co0oii crmocol, ¢ TOMOLIBID KOTOPOTO CKBAXXMHA Pa3TPYy)KaeTCsl €  HCIOJIb30BAHUEM
KaMUIPHOTO  TPYOOIIPOBO/A, TAaK)KE€ HA3bIBAEMOTO KANMWJUIAPHOM KOJOHHOW HAaCOCHO-
KOMIIPECCOPHBIX TPYO.

UerBepThlii poIiecc MpencTaBisieT cOOOH MOTOK BbIIE KPUTHUECKOHW CKOPOCTH, KOTZa
CKBQXXMHA BXOJUT B TNOTOK 3aXBAUYEHHOTO TYMaHa, B KOTOPOM JKHIKOCTb W TBEPIbIC YACTULIBI
YBJIEKAIOTCS BMECTE C Ta30M B BHJIE TYMaHa, Kanesib WA 4acTHL. HexoTopas 4acTb JKUAKOCTH
oOpasyer clOil Ha TOBEPXHOCTH MEPUMETPa JKCIUIYaTALMOHHON KOJIOHHBIH HAaCOCHO-
KOMIIPECCOPHBIX TPYD, M MO Mepe YBEIMYEHHsI CKOPOCTU 3TOT CIOW HCTOHYAeTCs, U OoJbliee
KOJINYECTBO JKUAKOCTH TIOJHOCTBIO YBJIEKaeTCsl ¢ MOTOKOM. Kpome Toro, mo mepe yBeIHueHHs
CKOPOCTH KOJIMYECTBO TYMaHa B INOTOKE YMEHBINAETCS AJsl JaHHOW CKOPOCTH MPOHM3BOICTBA
JKUIKOCTH, U KOJIOHHA elre OoJiblie 00JIeryaercs.

Hanpumep, B 4eTBEpTOM COCTOSIHUM — COCTOSTHUM ITOTOKA TyMaHa, ra3nudTHast CUCTeMa
MEXaHU3UPOBAHHON HKCIUTyaTalliM CKBAKMHBI B CKBAXKMHAX AJISI JOOBIMM METaHA YrOJIbHOTO
IUTACTa TIO CYIIECTBY TpeOyeT MUHUMAIBbHONH CKOPOCTH JUISl YBJICUEHHSI Kaneslb BOABI U TBEPIBIX

HaCTUul moCpeACTBOM rasa B CKBAXKUHE. YeMm FJ'IY6)K6 CKBa)XHWHAa, TEM BbLIIIC OAaBJICHUE, U TCM
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Oonpie ra3za TpeOyeTcst Ui YBJIEUYEHHS BOABI M TBEPHAbIX 4YacTHULl (T.€. Ui JOCTHIXKEHHS
KPUTHYECKOH CKOpPOCTH mepeHoca). llpu ucmonb3oBaHUM TIIYOOKMX CKBaKHUH BBICOKOTO
JAaBJIEHUs] TOJBKO BBICOKOIIPOM3BOAMTENBHBIE Ta30Bble CKBAKHWHBI MOTYT €CTECTBEHHBIM
oOpa3oM mMmoAHMMATh Ta3 B IOTOKE TyMaHa, W TpeOyercsi HempepbIBHBIA ra3audt s
TOCTH)KEHUS] KPUTHYECKOTo padouero COCTOSIHUS 3a MpeaesaMu Motoka miama. Kpome Toro, B
TpamuIMOHHBIX ckBaxxMHax CSM ¢ HacocaMu B CTBOJi€ CKBaXXMHBI ra3 a00bIBaeTcs IO
KOJIBLIEBOMY TPOCTPAHCTBY CKBAXKHHBI, KOTOpPOE O0OS3aTENbHO IOJUKHO OBITh OOJBLIMM, HYTO
CHIDKAET CKOPOCTb Ta3a. ANbTEpHATHBON MOBBIIIEHUIO CKOPOCTH Ta3a NMPH YBEJIWYECHUH TOTOKA
SIBJIIETCSI YMEHBIIEHHE pa3Mepa KOJIbLEBOIO MNPOCTPAHCTBA B CKBA)KHWHE, HO 3TO MOXKET
NPUBECTH K OOJiee BBICOKHM MOTEPSM JABIEHHs NpU OypeHHH B TIyOOKOH KOJIOHHE M UMEET
TEH/CHIUIO K 3aKyrnopke. bonpinne KoaudecTsa rasa, U3MepsieMble B CTAHIAPTHBIX KyOHUECKHUX
MeTpax B 4ac, TPEeOYIOTCS ISl TOCTHIKEHHsS] KPUTHUYECKOW CKOPOCTH ras3a, HEOOXOIUMOW s
NOJbEMa JKUAKOCTH, B Ooyiee TIyOOKHX CKBaXKMHAX, B OCHOBHOM BCJIEICTBHE IOBBILIEHHOTO
JaBJIEHUs] W, CJIEIOBATENbHO, TUIOTHOCTH ra3a B CKBOKHUHE, YTO MNPHUBOAUT K CHIDKEHHIO
CKOPOCTH TPH 33JaHHOM KOJINYECTBE rasa.

IMpuaumn paboTsl raznudra B CKBaXHHE 151 100U MeTaHa yroypHoro macra (CSM)
3aKJIIOYaeTcss B clenyromeM. Eciu TOTOK CKBaXHHBI HIDKE KPUTHYECKOH CKOPOCTH,
JOTIOJIHUTENbHBIA T'a3 MOBTOPHO 3aKAYMBAETCSl B KOJOHHY CKBaXKHHBI, YTOOBI MOINEPIKHUBATH
CKOPOCTb ra3a B KOJIOHHE CKBa)KUHbBI, TOCTATOYHYIO JUIsl YBJIEUEHHs U JOOBIYH BOJBI B KOJOHHE
HACOCHO-KOMITPECCOPHBIX TpyO. Kak mpaBmio, cymiecTByeT Takke KOPOTKHI MyCKOBOH 3Tam,
HEOOXOIUMBIH 111 OUUCTKH 00CAAHON KOJIOHHBI CKBAKUHBI 1 HACOCHO-KOMIIPECCOPHBIX TPYO OT
CTOsTYEH BOJBI B HAYaJIe Tara 3aKayKy rasza, MPUYeM 3TOT 3Tal TLUIATEIbHO KOHTPOIUPYETCS s
OTpPaHWYEHHUS TOTOKA [IIaMa A0 YCTAHOBJICHHS IMOTOKOB T'd3a BbIE KPUTUYECKOH CKOPOCTH,
KOTOpasi YBJIEKAET BOMAsSIHbIE Karejabku. Mcrmonp3oBaHue HeOOJNBIIONW OTHEIbHONW KaNUJUIIPHOM
KOJIOHHBI HACOCHO-KOMIIPECCOPHBIX TPYO IS pa3rpy3Ku CKBAKMHBI JOTIOJHUTENBHO YJIyUIIaeT
CHCTEMY MOCPEICTBOM MHHHUMH3ALMHM HAdaJlbHOTO OObeMa TpebyeMoro rasa, a TakXKe He
CO3/1aeT JOTNOJHHUTENbHBIX HArpy30K Ha IUIACT B OSKCIUIYaTALIMOHHBIX KOJIOHHaX HACOCHO-
KOMIIPECCOPHBIX TPYO, MOCKOJBKY ra3 BBOJUTCS B TOUKE Il OH NEHCTBYET, YTOOBI HEMEIJICHHO
obserantsb koJOHHY. Kpome Toro, Heboblnast KaniIsipHash KOJIOHHa HACOCHO-KOMITPECCOPHBIX
TpyO HE CO3MAeT 3aMETHBIX MPEMSITCTBUN Ul pabOThI SKCILTyaTAlIMOHHON KOJIOHHBI HACOCHO-
KOMIIPECCOPHBIX TPYO, TaKk Kak, HANpUMep, TUIMHYHBIA AUAMETP KANMUIIPHOW KOJIOHHBI
HACOCHO-KOMITPECCOPHBIX TPYyO MOKeT ObITh MeHblle 1/2”. MI3BeCTHBIE aNbTepHATHBbI, BKIIIOYAs
BBEICHUE Tra3a C IOBEPXHOCTH, [OJUKHBI IOBBIIIATH HABJIEHHS B CKBAXHHE 1O YPOBHI,

JOCTATOYHOIO IJIAd BbI6pOca/HOI[’beMa HKUAKOCTU, OO0 TEX MOp, IOKAa ra3d HE MNOCTYIUT B
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SKCIUTYaTALMOHHYIO KOJIOHHY HACOCHO-KOMITPECCOPHBIX TPYO it 0OJerdeHrs: KOJIOHHBI.

Ha ¢ur. 1 cxemarnuno mnokaszaHa raszmudTaON cucrembl 100 MexaHU3UPOBAHHOU
SKCIUTyaTallMd CKBAXHUHBI U1 JOOBIMM METaHa YroJbHOTO IUTACTA B COOTBETCTBHUU C
HEKOTOPBIMH BapHAaHTAMU OCYIIECTBJICHUs HacTosmero msodperenus. [Ipu stom cucrema 100
nokasaHa B HepabodeM coctossHuu. Cuctema 100 Brimouaer B ce0sl HEHTPAIbHYIO KOJIOHHY 105
HACOCHO-KOMITPECCOPHBIX TPYO B cTBOJie 110 CKBakuHbI, mpudeM KoJioHHa 105 uMeeT KOHell
115 ycThst ckBaXXKMHBI, 3aKaHUMBAKOLUNCA HA YCThe 117 ckBakuHbl, U KOHel 120 OTCTONMHHKA.
Bokpyr nenTpanbHON KOJOHHBEI 105 HACOCHO-KOMIIPECCOPHBIX TPYO Mekay KoHIoM 115 ycrbs
CKBOKUHBI U KOHIOM 120 OTCTOMHHMKA MPOXOIUT KOJIbLIEBOE 3aTpyOHOE mpocTpaHcTBO 125.
PesepByapbl 1 XpaHeHUs CKATOrO ra3a BKJIIOUYEHBI B COCTaB KOHTelHepa 130 nusa xpaHeHus
cxxaroro npupogHoro rasza (CIII') u coeanHeHb! ¢ KOJBLEBBIM 3aTPYOHBIM MPOCTPAHCTBOM 125
CKBAXKUHBI Hepe3 Tpydomporox 135 mnsa rasznudTHOro rasza. POTOpPHO-JIOMACTHOW Ta30BBIN
komnpeccop 140 Takxke coenquHsIeTCs ¢ ra3u(THBIM TPYyOOTIPOBOIOM.

Beikugno#i TpyOGonposoa 145 coenunsier yerbe 117 CKBaKMHBI ¢ BXOAOM KOMIIpECCopa
140. B BbIKMAHOM TpyOOIIpOBOE 145 YCTAaHOBIEH aBTOMATHYECKH YIpaBIsieMblli qpoccensb 150
SKCITyaTallMOHHOMN CKBaKWHBI.

B BeikmgHOM TpyOompoBome 145 Takke ycraHoBieH AByx(dasHelii cemaparop 155,
KOTOPBIH pa3fessieT MpoTeKarIye B BBIKUIHOM TpyOorpoBoae 145Boay u ras.

CrnenmanmucraM B AaHHOHM OONACTH TEXHUKH JOJUKHO OBITH MOHSTHO, YTO KOMIIOHEHTHI
cucrembl 100, kak mpaBuiio, BXOAiT B cTaHuuio 160 cOopa rasza ra3oBoro MeCTOPOXKACHUS,
KOTOpasi OOCIyXKMBaeT MHOXKECTBO CTBOJIOB CKBAKWH, BKJO4Yas CTBOJ 110 CKBasKWHBI
Hanpumep, mnapamnensHO K BBIKMOHOMY TpyOompoBony 145 Moryr ObITb NOAKJIIOYEHBI
JOTIOJTHUTEIIbHBIE BBIKUIAHBIE TPYOOTIPOBOIBI 165, MPOXOASIINE OT APYTHX CTBOJIOB CKBAKUH (He
NOKa3aHbl). AHAJOTHYHBIM OOpa3oM, K JPYrMM CTBOJAM CKB&KHWHBI MOTYT TPOXOIUTH
JOTIOJIHUTENbHBIE ra3iaudTHbie TpyOonposoas! 170, coenuHeHHbIE MapauIeNbHO ¢ ra3iu(THBIM
TpybomnpoBoxom 135.

Kpome Toro, mexxny kommpeccopom 140 u cemapatopom 155 mMokeT ObITh YCTAHOBJICH
kiamad 175 perynmuposanus nasieHus. Kpome toro, Ha raznudTHOM TpyOomposoae 135 mexnay
komnpeccopoM 140 u koHIOM 115 yCThsl CKBRXKMHBI MOXKET OBITh YCTAHOBJIEH T'a300KUMHON
komrpeccop 180. B TpybompoBoge mnsi rasmudTHOrO rasa psiioM ¢ KoHLOM 115 ycTes
CKBAXKHHBI MOJKET ObITh YCTAaHOBJIEH KyanaH 185 rosoBku 006cagHO KOJOHHBI.

Kak moxazanHo Ha ¢ur. 1, B HepaboueM coctossHmM CcTBOJN 110 CKBaKMHBI, HACOCHO-
koMmripeccoprast Tpyda 105 u kosbieBoe 3aTpyOHOE MPOCTPAHCTBO 125 3amojHEHBI CTOsTYEH

Bojo. Bona mpoxoaut k koHuy 120 OTCTOMHMKA CKBAa)KMHBI, MPUMBIKAIOIIEMY K YTOJIbHOMY
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wiacty 190. IlosTroMy, 4TOOBI Ha4yaTh HM3BJICYEHHE METaHA YrOJBHOIO IJIACTAa W3 YrOJBHOTO
tacta 190, cHadana HeoOXOAUMO M3BJIeYb BOAY U3 ¢TBOJIA 110 CKBaKMHBL

Ha ¢ur. 1 B paznuunbix Mectax cuctembl 100 moka3aHbl 3HAYCHUS TABJICHUS B €TMHULIAX
MaHOMETPUYECKOro naBjieHuss B Oapax. Ilokasammst O Oap U3OBITOYHOTO JaBJICHHS B
OOJBIIMHCTBE TOUEK Ha MOJeBOH craHuuu 160 cObopa u Ha koHIE 115 yCThsi CKBAXKUHBI B CTBOJIE
110 ckBakuHBI OTpakaroT TOT (pakT, Yro mMokasaHHas Ha ¢ur. 1 cucrema 100 HaxomuTcs B
HepaboueM COCTOSIHUM U ele He Havana padoTaTh AJisl WU3BJIEYEHHs BOABI U3 cTtBOja 110
ckBaxuHbL. B yroneaom macre 190 mokaszaHo nasieHue 15 Oap, a B pesepByapax sl XpaHEHUs
KOHTelHepa 130 st XpaHEHHs CXATOro MPUPOAHOTO rasza MOIAEPIKUBAETCS H30BITOYHOE
nasjenne B 350 Gap.

Ha ¢ur. 2 cucrema 100 nokazaHa B Ha4aJIbHOM pabO4YeM COCTOSTHHH.

Kak mokazano Ha ¢ur. 2 ¢ NOMOIIBI MPOWJUIFOCTPHPOBAHHBIX YPOBHEH NaBJICHUS,
pesepByap KoHTeliHepe 130 s XpaHeHMs CKaTOro0 NPUPOJHOrO rasa 4YacTUYHO CO3JaeT
U30BITOYHOTO JaBJIeHUE Ta3a B raznudTaoM Tpydomnposoae 135 no mpumepHo 15 Gap, mpu sToM
knanad 185 roysioBku OOCamHON KOJIOHHBI YacTHMYHO OTKPHIT. TakuMm oOpa3om, ra3 wus
raznugTHOTO TpyOonpoBoaa 135 HarHeTaeT BOAY B KOJIbIIEBOE 3aTPyOHOE MPOCTpaHCTBO 125 B
HanpaBJIEeHUU BHU3, YTO, B CBOK Ouepelb, MO HACOCHO-KOMIIPECCOPHOM KoOJIoOHHEe 105
HarpasJisierT Boay BBepx. I'panuna 200 pa3mena cpen ra3/Bona MOCTENIEHHO MEPEMEIIAeTCs] BHU3
kK koHLy 120 orcroiinuka cTtBojia 110 CKBaxkMHBL, M B Kaue€CTBE MAOMNOJHUTENBHOIO Trasa
HarHeTaercst B KoHel[ 115 ycThsl CKBasKMHBI KOJIBLIEBOTO 3aTPyOHOTO MpocTpaHcTBa 125.

Jasnenne B 00cagHON KOJOHHE B BEpPXHEH 4aCTH KOJIbLIEBOTO 3aTPYOHOTO MPOCTPAHCTBA
125 mpomoskaer pactu, Harmpumep, n0 10 Oap M30BITOYHOrO NABJIEHHUS, MOCKOJBKY BOJA B
KOJIBIIEBOM 3aTpyOHOM TipocTpaHcTBe 125 BhITecHsieTcss rasoM. OnHako B 1BYXx(asHOM
cermaparope 155 mopaep:kuBaeTcsi TOJBKO HOMHUHAJIBHOE MPOTUBOJABJICHHUE, IMOCKOJBKY U3
yrosbHOro miacta 190 eme He 7O0OBIBAETCS ra3 WM BOJA.

Bopma, BeITecHeHHass w3 cTBOosMa 110 CKBaXMHBL, MPOTEKAET 4Yepe3 BBIKUIHOMN
TpyOonpoBox 145 B aByxdasubiii cemapatop 155. Crnegyer OTMeTHUTb, YTO JUIsl THIHUYHOMN
CKBAXXMHBI KOJIMYECTBO ra3a, HEOOXOIUMOE Uil MPOTEKaHMs BOABI U3 KOJBLIEBOTO 3aTPyOHOTrO
npoctpaHcTBa 125 u konoHHBI 105 HACOCHO-KOMIPECCOPHBIX TPYO, MOXKET COCTABISATh MOPSIIKA
2000 nutpoB miu 30 Kr rasa, 4To, Kak MPAaBHJIO, COCTABIISIET JIUIIb OYeHb HEOOJBINYIO JOJIO
rasa, xpassuierocs B kKoHteiiHepe 130, obecreunBasi MPaKTHUECKYIO PEATM3ALNI0 XPAHWIHIIA B
MOJIEBBIX YCIOBHSIX.

Ha ¢ur. 3 cucrema 100 nokaszaHa B IOTIOJIHUTENIbHOM HauaJbHOM pabodeM COCTOSHUM.

Tenepr mosepxunocts 300 pasznena ras/Boaa nepema or koHna 120 oTcToiHNKA CTBOJA
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110 ckBaxuHbI Onmke K BepxXy KoJIOHHBI 105 HacocHo-kommpeccopHbix TpyO. Korma Boma B
kojoHHe 105 BeITecHsAeTcs B cemapatop 155, mporuBopaBieHue B ycTbe 117 CKBaskHHBI
YBEJIMYMBACTCS] M3-32 JABJICHUS B roJioBke 0OcamHOl kojoHHBL Korma kosbLieBoe 3aTpyOHOE
NPOCTPAHCTBO 125 MOJNHOCTBIO 3aMOJHEHO ra3oM, AaBJIEHHE B TOJIOBKE OOCAIHON KOJIOHHBI
SIBJISIETCS.  JEMCTBUTENIbHBIM TOKA3aTeeM JaBJieHUs 3a00WHOTO OTBepcTHs Ha KoHme 120
OTCTOMHHUKA KOJIBLIEBOTO 3aTPyOHOTr0 npocTpaHcTea 125.

3ateM B aBTOMaTudeckoM apoccene 150 skcmiyaTalliOHHONW CKBa)KUHBI MCIIOJIBb3YETCS
KOHTYP YIPABJICHHUS C MPOMOPLUOHAIBHO-UHTETPabHO-AU((HEePEHIHANBHBIM PETYIHPOBAHUEM
(ITMJT) ans moanepskaHUs MOCTOSIHHOTO 3a0OWHOTO IaBJICHHs, KOTOPOE TapaHTHPYeT, 4TO W3
yrosnbHOro 1uacta 190 eme He noObiBaercs ras wim Boga. Kpome Toro, cenmaparop 155 mokazan
NPEABAPUTENEHO 3aPsUDKEHHBIM, HAITPUMED, A0 5 6ap M30BITOYHOTO NaBJICHUS.

Ha ¢ur. 4 cucrema 100 moka3zaHa mocie 3aBepiieHHs 0Oe3BOKMBaHUS cTBOjNa 110
CKBAXKHHBI H HETIOCPEACTBEHHO nepes paboToH B yCTAHOBUBIIEMCS pabodeM pexrMe.

l'az w3 kouteitHepa 130 Oosbllie He HUCHONB3YETCS, W, CKOpee, ILUPKYIHPYET uepe3
BBIKUIHOW TpyOomposox 145 wu rasmudrebli  TpyOompoox 135 ¢  HCmoONb30BaHUEM
ra3ofokuMHoro kommpeccopa 180. IIporusonasnenue Ha yctbe 117 CkBaXKMHBI yCTaAHOBJIEHO
IV TIOAJZIEPIKaHMs JKEeJAaeMOro AaBlieHust B 3a00e CKBaXXHMHBI, Hampumep, okojo 14 Oap
H30BITOYHOTO AABIIEHHSI, KOTOPOE MO3BOJISIET BOAE U Ta3y MPOTEKATh U3 yroJibHOTO miacta 190 B
KOJIbLIEBOE 3aTpyOHOE mpocTpaHcTBO 125 m komoHHY 105 HACOCHO-KOMIPECCOpHBIX TPyO Ha
koHIe 120 orcroiinuka cTtBosa 110 ckBaskuHBL

Hpoccens 150 skcrutyaTaliluOHHON CKBAa)KMHBI MOAJEPKUBAET MOCTOSIHHOE JIABJICHUE B
rOJIOBKE OOCAagHOW KOJIOHHBL, KOTOpPO€ IO CVYIIECTBY pPAaBHO [aBJICHHIO B HAIOPHOM
TpyOonpoBone 3a00s ckBaskuHbl. JlaBneHue B nByxdasHoM cemaparope 155 Bo3pocio go 10 6ap
H30BITOYHOTO AABJICHHS, W AN yAaleHUs: H30BITOYHOro rasa mu3 cucrembl 100 ucnonbiyercs
rasoBas (akenbHasl YyCTAHOBKA (HE IOKa3aHa).

Hpoccens 150 BeikuanOTO TpyOOMpoBOma M KiamaH 185 rojoBku 0OCagHOW KOJIOHHBI
paloTaroT B TaHAEME AJIsl JOCTHIKEHUS BBIIICONMHUCAHHOIO YCTAHOBUBLIETOCS peXuMa paboThI.
Hpoccens 150 3KCIuTyaTallMOHHOW CKBa)KWHBI M3MEHSET MOTOK 4Yepe3 BBIKUAHON TpyOOompoBox
145 nnst ynpaBieHus JaBieHHEM B 00CaJHOI KOJIOHHE CKBAXKUHBI (T.€. NABJICHHEM B KOJIOHHE
105 HaCOCHO-KOMIIPECCOPHBIX TPYO M KOJBIIEBOM 3aTPyOHOM MpoCTpaHcTBe 125, mpuuem 3TO
JaBJieHHe OOBIYHO SIBJIIETCS MOCTOSIHHBIM OT KOHLA 115 ycThsi ckBaxuHbl 10 KoHma 120
OTCTOMHHUKA B YCTOHYMBOM COCTOSTHMM pexkuma pabotbl cuctembl 100). 3aboiiHoe naBieHue Ha
koHIe 120 OTCTOWHHWKA OMpeAessieT CKOPOCTh AeCOPOIMH/IOOBIYH ra3a U3 YroJbHOTO IUIAcTa

190. DTO OCHOBBIBAETCSl Ha TMOJIOKEHUU HA M30TEpPMax AecopOLMH, B pPe3ysibTaTe 4Yero, eCiu
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naByieHHe cOANaHCHPOBAHO HA TOYKE HACHIIEHUS H30TEPMBI, AOOBIYA OT yroJbHOro miacra 190
pPaBHA HYJIIO.

Ecnu naBnenmne B 3a00€ CKBa)KHMHBI YCTAHOBJIEHO TAaKMM OOpasoM, 4YTOOBI CO37aBaTh
HU3KHUE WJIM HYyJIEBbIE YCJIOBHs NOOBIUHM, MOTOK rasa B KOJOHHE 105 HaCOCHO-KOMIPECCOPHBIX
TpyO ymager HIKE KPUTHYECKHX CKOpocTell moroka s ra3nudra Boasl. B Takmx
oOcTosiTenbcTBax B rasnudTHbIl  TpybompoBonx 135 BBOAMTCS IOMOJHUTENBHBIA —Tas.
JIONOJIHUTENBHBIN a3 MOXKET MEePBOHAYAIBHO MOAABATbCA M3 KOHTelHepa 130 nus xpaHeHUs
CKATOrO MPUPOJHOIO ras3a, HO NPU HENPEPBIBHOM HCIOJb30BAHMM a3 LUPKYJIUPYET uepes
BBIKUIHOW TpybOomposon 145 u rasmudTHe TpyOomposox 135, wcrmonb3yst ra3omoKHMMHOM
komrpeccop 180, mpu 3ToM He Tpebyercs monada raza u3 koHteiHepa 130. JlomoaHUTETbHBIN
ra3 mpoOXOAWT depe3 kijamadH 185 roysoBku OOCamHOW KOJIOHHBL, YTOOBI MOANEPIKUBATH
MHUHHMMAJBbHYI0 KPUTUYECKYIO CKOPOCTD.

MunumanpHass KpUTHYECKAash CKOPOCTb JUIsl INOTOKA YBJIEUYEHMs] PACCUUTBHIBAECTCS C
UCTIOJIb30BAHUEM H3BECTHBIX B 3TOW OTPACIH MPOMBILILIEHHOCTH (HOPMYJ, KOTOpPbIE SIBISFOTCS
($yHKLUMEH MOBEPXHOCTHOIO HATSDKEHUS JKUAKOCTH, TUIOTHOCTH JKHMAKOCTH U TUIOTHOCTH Tasa.
IloBepXHOCTHOE HATSKEHHE KUAKOCTH U IUIOTHOCTb BOJABI MO CYIIECTBY OCTAarOTCA
MOCTOSIHHBIMH, M, TaKUM OOpa3oM, MOTYT ObITh CAENIaHbl COOTBETCTBYIOLIHE BBIYHUCICHUS C
UCTIOJIb30BAHMEM 3a0OHHOTO [aBJIEHUS CKBAKWUHBI W TEMIEpPATypbl MJsl  ONpEeAeIeHUs
OCTaBUIEHCs MEPEMEHHON MJIOTHOCTH rasa. TeMmepaTypa OCTaeTcsi O CYLIECTBY MOCTOSIHHOM, U,
CJIEZIOBATENIbHO, AaBlIEHHE B 3a00€ CKBAKMHBI MOJKET HCIOJB30BATHCS BMECTE C BHYTPEHHUM
IMaMeTPOM KOJIOHHbI 105 HACOCHO-KOMIPECCOPHBIX TPYO Ui BBIYHCICHHA TpeOyeMoit
CKOPOCTM NOTOKAa IJisl JOCTHXKEHUST KPUTHYECKOW CKOpPOCTH B KoJoHHe 105 HacocHo-
koMmIipeccopabix  TpyO. Jpoccenp 150 SKCIIyaTaMOHHON CKBaKMHBI ABTOMATHYECKU
3aKpPbIBAETCS B OTBET HA JOTOJHHUTENbHBIA MMOTOK ras3a, YTOOBI MOAAEPKUBATh KaK JAaBJICHUE B
0o0casHOM KOJIOHHE CKBa)XXWHBI, TaK U TPeOyeMyl0 NPOU3BOIUTENBHOCTh a00bMu. Jlis
peryJanpoBaHus KPUTUYECKOH CKOPOCTH MOJKHO HCIOJIb30BATh SMITUPUYECKHHA KO3((UIIUEHT
MPOM3BOIUTENHOCTH TOOBIYH BOABI.

Hanpumep, na rnyomae 200 M npu BHyTpeHHeM amamerep 1 1/4 "B komonne 105
HACOCHO-KOMIIPECCOPHBIX TpyO Tpedyercs mnpubmmsutensno 200 SCMH  (cranmapTHBIX
KyOW4eCcKUX METPOB B 4ac) 11t 3¢ (HEKTUBHOTO YBJIEUEHHsI NOTOKA BOABI C AaBJIEHHEM B 3a00e
ckBakuHbI, paBHbIM 1500 kIla u, Takum 0Opa3oM, CO3MaHUSI KPUTHUECKOH CKOPOCTH MepeHoca
IUISL YBJIEYEHUS TIOTOKA BOABI. JTa HU3KAsl KPUTHUECKAsi CKOPOCTH/PAcXo]] MOTOKA O3HAYAET, YTO
nocjie MPOTEKaHUs B TEYEHHE OoJblmell yacTu cpoka ciykObl cTtBosa 110 CKBakMHBI HE

TpedyeTcst nupKysnus ra3audTa (U, CIeI0BaTeIbHO, He TPEOYETCs SNeKTpUIeCcKast SHEPTUST ISt
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ckarusi). Kpome Toro, korma paeneHue B 3a00e CKBaXMHBI Ha KOHIE 120 OTCTOHHUKA
yMEHbIIaeTCs BMECTe C YMEHbLIEHHeM cpoka »sKkcruryatauuu ckBaxud CSM, ckopoctu
yBJICUEHUS] TIOTOKA NOCTHTAKOTCS MPHU Oojiee HU3KUX CKOpocTsx motoka SCMH. Dtot sddext
MOKET OBITh TOJIE€3€H, MOTOMY YTO Ui OONBLIEH HYacTH CPOKa CIY:KOBl CKBa)KUHBI, €CIH
BbIOpaHa koJIOHHa 105 HACOCHO-KOMIPECCOPHBIX TPYO COOTBETCTBYIOIIETO IUAMETPA, TO
KPUTHYECKHE CKOPOCTH MOTOKA JOCTHTAIOTCS C HCIOJIb30BAHHEM TOJBKO NOOBIUM Ta3a M He
TpeOyeTcst SHeprusl peLUPKYJIILHUN ras3a, T.€. He TpeOyeTcsl SHeprus HAaKauKH, & yroJbHBIN IJ1acT
obecredynBaeT SHEPTUIO Ui MoabeMa Boabl. Takum obpasom, cucrema 100 moxker ObITh OoJiee
SHepro3GPeKTUBHOH, YeM TPaAULIMOHHBIC 3a00MHBIE HACOCHI CKBAXKUHBI, KOTOPBIE MOTPEOISIOT
SHEPTHI0 B PadOTAIOT B TEUEHHUE BCETO CPOKA CITYKOBI CKBAYKHHBL.

Kpome Toro, B COOTBETCTBUH C HEKOTOPBIMH BapHAHTAMH OCYIIECTBICHUS U300pETeHHUH,
npu  MoaepHu3ammu rasnudTHON  cucremMbl 100 MeXaHM3MPOBAHHOM  AKCILTyaTallMu
CYLIECTBYIOIEH CKBa)KMHBI TPAJULMOHHO UCIOJIb3yeMbIll HACOC U3BJIEKAETCS, U BHYTPU MOXKET
OBITh YCTAHOBJICHA 3KCIUIyaTallMOHHAs KOJOHHAa 105 HaCOCHO-KOMIIPECCOPHBIX TPYO TaKOro
pa3Mmepa, KOTOpbIi obecreunBaeT ra3auT B OXHIAEMBIX VYCIOBHSIX IMOTOKA BHYTPH
CYIIECTBYIOIIEH KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYO.

B cooTBeTcTBHM ¢ HEKOTOPBIMH BapHaHTAMHU OCYIIECTBICHHMS HM300pPETEHHUS, HA KOHIE
120 orcroiinnka koysoHHBI 105 HACOCHO-KOMIIPECCOPHBIX TPYO YCTAHABIMBAETCS BCACHIBAIOIIUI
knanad /obpatHsiii kinaman 400. Kimaman 400 MOeT UCTIONIb30BATHCS JIJIsl TOTO, YTOOBI KOJIOHHA
105 HACOCHO-KOMIIPECCOPHBIX TPYO MOTJIa OCTABaTBHCS CBOOOMHON OT BOXABI/MIIA, KOTAA CTBOJ
110 ckBaxkMHBI 3aIUPAETCs MOCPEACTBOM MOAAEP>KAHUS NABJIECHHUs B KOJoHHE 105 HacocHO-
KOMIIPECCOPHBIX TPYO, KOTOPOE NMPEBBIMIAET JABJICHNE B KOJBLIEBOM 3aTPYOHOM MPOCTPAHCTBE
125.

Ha ¢ur. 5 cucrema 100 mokazaHa BO Bpemsi paOOTBI B yCTaHOBHBLIEMCsS pabodem
pexXUMe.

Bo Bpemss paboThl B YCTaHOBHUBIIEMCS PEXHME CKOPOCTb Ta3a, MPOTEKAIOIIEro IO
kosloHHe 105 HACOCHO-KOMIIPECCOPHBIX TPYO, BbIIE KPUTHYECKOW CKOPOCTH, YTO MO3BOJISET
NOTOKY rasza 3 dexTiuBHO yByiekaTs Boay. Kommpeccop 140 cxxumaet ras, KOTOPBIH BBIXOANUT U3
cenmaparopa 155, mpumepro no 8 Oap U3OBITOYHOTrO NABJEHUS, MpekAe YeM ra3 Oyner
BIIPBICKMBATBCSI PACIIPENEUTENbHBIA y3€1 KOMIPECCHUH ra3a (He IOKa3aH) C BBIXOAHOTO
otreepctust S00 cranuuu 160 cOopa razoBEIX MECTOPOIKACHHU.

Bo Bpemss palOoTbl B yCTAaHOBHBIIEMCS pEXHUME YPOBEHb Ta3MU(PTHOH CHCTEMBI
MEXaHU3UPOBAHHOUW HKCILUIyaTallMd CKBaXXKUHBI, oOecreunBaeMblii B cTBOJIe 110 CKBasKUHBI,

MOJKET BapbHPOBATHCS TIOCPEACTBOM PETyIUPOBaHUs kianaHa 185 rojsoBku 00CamHON KOJIOHHBI
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U ckopocTH kommpeccopa 140, 4ToOsl moAnepKIUBATh KPUTHYECKYEO CKOPOCTh NIOTOKA B KOJIOHHE
105 HacocHO-KOMIIpecCOpHBIX TpyO. BHyTpenHuii pmamerp kojoHHBl 105 HacocHO-
KOMIIPECCOPHBIX TPyO MOkeT ObITh momoOpaH 1O pa3Mepy B 3aBUCUMOCTH  OT
NPOM3BOUTENILHOCTH JOOBIYM CKBA)KUHBI, TapaHTHPYS, YTO MHUHUMAJIbHAs WJIM HHUKaKas
JOTIOJIHUTENbHAS. PELUPKYIILUS Ta3a He MOTpedyercst 10 TeX Mop, Moka A00blba CKBAKMHBI HE
Oyzmer npenHaMepeHHO YMeHbIIeHa. BO3MOKHOCTh CHIDKEHHs JOOBIYH Tra3a u3 ckBakuHbl CSM
NyTeM M3MEHEHHUs1 3a00HHOTrO AaBJIEHHUs! PU OJHOBPEMEHHOM MOIACPIKAHUH ra3iudTa BOABI C
NOBBIIIEHHONW peuupkymsanueil obecreunBaer 3(Q(PEeKTHBHBIA KOHTPONb AOOBIYHM ra3a H3
ckBaxnHbL. CKBa)XMHA HE OyIeT 3arpy’KaThCsl BOAOH, U Ta3 MOXKeT NOObIBATHCS B COOTBETCTBHH
C TOTPEOHOCTSIMU U COXPAHATHCS HA MECTOPOKIEHUH JUISA OCIEAYIOMeH JOObIYH.

B xadecTBe anbTepHATUBBI, ra3au(THAs CHCTEMa MEXaHU3MPOBAHHOW SKCILIyaTaLluU
CKBAXKMHBI MOYKET MCIIOJIB30BATHCS ISl YBEJIMUCHUS JaBJIEHUs B 3a00€ CKBaKUHBI Ha KoHLEe 120
oTcToiiHuKa cTBoJa 110 CKBaXXMHBI IO TOYKM BBILIE 3AMOPHOTO IABJICHUS 32005 CKBAKUHBI
nepen 3akpeiTueM B cTBOJIE 110 CKBaXKUHBI 17151 OTpaHUYEHUS] TPOHUKHOBEHHUS BOJBL.

B Tom cnydae, ecim TpeOyercs oOcnemoBanue Ha CTBOJe 110 CKBaXKWHBI, IS
MOBTOPHOTO Bxona B CTBOJ 110 CKBaKMHBI U MPOBEACHHUs PadOT B 3a00€ CKBAXKHHBI, BKJIIOUAS
PEMOHT U TEXHUYECKOE OOCIy>KUBaHUE, MOXKET OBITb HCIOJB30BAaH KATYLIEYHBIH HACOCHO-
Komnpeccopublii arperat Oyposoii ycraHoBku (CTU) (He moka3aH). B HEKOTOpBIX BapHaHTax
OCYILIECTBJIEHUs] H300pETeHMs, KaK IMOKa3aHO Ha GUr. S, peryaupyeMblil KamuUISIPHBIA
TpybomnpoBox 510, KOTOPBIH MOXKET HCIIOJB30BATHCSA MPH PabOTE, MOKET MOCTOSIHHO OCTABATHCS
B CKBKMHE, B KOTOPOH OH MPOXOAMUT BHHU3 MO KOJOHHE 105 HACOCHO-KOMIPECCOPHBIX TPYO Min
KOJIBLIEBOMY TPOCTPAaHCTBY 125 no orcroiiHuka. Perymupyemblil KanmmyusipHBIA TpyOONpoBOA
510 mepuoaMYECKW BBIJAET WMMITYJbCHI SKUAKOCTBIO W/WIM Ta30M, HalpuMep, uepes
KaMWUBIPHBIA  kjanmaH 515, coemuHeHHBId ¢ TasnudTHBIM TpydompoBogoM 135 u ¢
KamuWUIPHBIM ~ TpyOompoBogoM 510, nans BBIMBIBAaHUSI OTCTOWHMKA. Takoe BBIMbIBAHUE
ra3nmupTHOH cuctembl 100 MeXaHM3HUPOBAHHOW SKCIUIyaTallMM CKBAKMHBI MOKET OBIThH
3¢ PEKTUBHBIM AJIs1 IEPHOANYECKOTO YIAJEHUs TBEPABIX YACTHIl U3 OTCTOWHHUKA C YBJIEKAEMBIM
ra3npTHBIM TOTOKOM.

Kpome TOro, mOCKOJBKY TBEpAble YaCTHIBI OOBIMHO JIerde 3axXBaThIBAIOTCA U
MOAHUMAIOTCA C BOJOH, B CyXOM CKBa)XMHE 4YMCTas BOAA MOXET PELUpPKYJUPOBATH BHU3 IO
KOJIbIIeBOMY TIpocTpaHcTBY 125 cucrembr 100, 4droObl obOecreynBaTh BOAY JUISI MOABEMA
TBEPIbIX YaCTHUI] BO BpeMs Ipolecca ra3indra MEXaHH3UPOBAHHON 3KCILTyaTallud CKBAJKHUHBL.
Bona Taxke MOKeT mojaBaThCs depe3 KanmmupHbI TpyOomposon 510 nubo B BHae YMCTOH

BOJbI, 100 B COYETAHUHU C Ta30M. I[O6aBJ'IeHI/Ie BOABI JJIA U3BJICHCHHSA TBCPAbIX YaCTHUL] TAKKE
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MOJKET CHH)KaTh 3PO3HOHHBIN XapakTep 00pa3yroLINXCsl B CKBAKUHE TBEPIbIX YACTHILI.

Ha ¢ur. 6 mokasan kpymHbiM TutaHoM cTBOJ 110 ckBaxkuHbl, koHell 120 OTCTONHMKA
KOTOpOro cHaOkeH makepom 600.

ITakep 600 oTaensieT KOJBLEBOE 3aTPyOHOE MPOCTPAHCTBO 125 OT CTBOJIA CKBAKUHEI (T.€.
OT cTopoH cTBOJIa 110 CKBa)KMHBI) C TIOMOIINBIO OJHOTO MJIM HECKOJBKUX OTBepcTuidl 610 mns
HArHETaHUsl ras3a, MO3BOJISIS 3aKa4MBaTh ra3 B PA3jMYHBIX TOYKAax B KOJOHHe 105 HacocHo-
KomnpeccopHbIx TpyO. Kasknoe u3 nmokasaHHbIX Ha ¢ur. 6 orBepctuii 610 — BepxHee U HUKHEE —
JUIsl BIIPBICKA ra3a MOKET COCTOATh U3 MHOKECTBA OTBEPCTHI M MOKET UMETh PAa3HbIE pa3Mepbl
111 00ecTieueHHs OBBIIEHHON MPON3BOIUTENLHOCTH 110 10ObIUE ra3za 1 00€3BOKMBAHUIO.

ITocnenoBarenpHOCTH Omepauuil ympasisrouied noacuctembl 700, UCOONB3YeMON A
yIpaBJICHUS MOJIOKEHUEM KianaHa 185 ronoBku o0camHO# KOJMOHHBI ra3nudTHO# cucremsl 100
MEXaHU3UPOBAHHOH 3KCIIyaTalliy CKBAKMHBI MOKa3aHa Ha ¢ur. 7.

Ha stane 705 Bbramcisiercss KpUTHUECKUH ra3inu(THBIA MOTOK 3aJaHHOTO 3HAYEHUs Ha
OCHOBaHHMH CIIEAYIOIIUX BXOAHBIX NaHHBIX. pabo4yero AaBlIEHHs, M3MEPEHHOIO B KOJBLIEBOM
3aTpyOHOM mpocTpaHcTBe 125; muamerpa KonoHHBI 105 HACOCHO-KOMIIPECCOPHBIX TPYO; H
SMIUpPUYECKOro kod(puiuenTa AoOBMH BOABL 3aJaHHOE 3HAYEHHE PacXOAa IMOTOKA 3aTeM
BBOJUTCS B AJTOPUTM 710  ynpasieHus c [IPONOPLIUOHATBHO-UHTErPAIBHO-
middeperunansabM peryiauposaraneM (ITHJ1), kKOTOpbIH HCMOMB3yeT U3MEPEHHYIO CKOPOCTH
NIOTOKAa B BBIKMIHOM TpyOorpoBone 145 mist BIBOAA MEPEeMEHHON yrpaBiieHUs kiamaHoMm. Ha
srane 715 ympaBnsiomas TepeMeHHas 3areM mpeolOpasyercss B TMOJIOKeHWe kiamana 185
TOJIOBKU 0OCaTHON KOJIOHHBI.

IlocnenoBatenbHOCTh Omepanmii nmoacuctemsl 800 ynpasieHMs, HUCNOIB3YEMOHN I
yOpaBlieHus1 moJioskeHueM npoccens 150 BeikumHOro Tpydomposoma cuctembl 100 rasmudra
MEXaHH3UPOBAHHOH 3KCIIIyaTalliy CKBAKMHBI MOKa3aHa Ha ¢ur. 8.

Ha stane 805 xemaemoe 3amaHHOE 3HAYEHUE NAaBJIEHHS B 3a00€ CKBAKMHBI BBIYHCISIETCS
C UCIIOJIB30BAHUEM CIIEAYIOIIUX BXOIHBIX JaHHBIX: 3aMPOIICHHAs CKOPOCTh IMOTOKA MPU JOOBIYE
rasa; TeKyllas MO3MLIMs HACBILEHHs Ha COOTBETCTBYIOLIEH H30TepMe;, M30TepMa AOOBIYH; H
MaKCHUMAaJIbHO JOMYCTHMBII Iepernaja AaBJIEHHUs IJIacTa OT HACBHILEHHS HAa M30TEpME NOOBIUH.
3ajaHHOE 3Ha4YeHHE AaBJIEHUs 3aTEM BBOJUTCS B aJITOPUTM YNPAaBIEHHUS C MPONOPLIMOHAIBHO-
uHTerpagbHO-TuddepeHanbabiM - perynmuposannem (IIMJ]) wa »stame 810, KoTOpBIiA
UCTIOJIB3YET M3MEpPEeHHOe pabouee NaBjeHHE AOOBIUU B KOJBLIEBOM 3aTPYOHOM MPOCTPAHCTBE
125 pna BRIBOJA MEepeMEHHON ympasieHus apocceneM. Ha stane 815 nepemennast ynpasiieHUs
IOpOCCeNeM 3aTeM MmpeodpasyeTcst B MoJioskeHue apoccenisi 150 BrIKUIHOTO TPpyOOnpoBOaa.

IlocnenoBatenbHOCTh Omepanmii nmoacuctemsl 900 ynpasieHMs, HUCMNOIB3YEMOHN I
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VIOPaBJICHUS CKOPOCTBIO Tra3ofokuMHOro kommpeccopa 180 cucremsr 100 rasnmdra
MEXaHH3UPOBAHHOH 3KCIIyaTalliy CKBAKMHBI MOKa3aHa Ha ¢ur. 9.

Ha stane 905 xenaemoe naBjaeHHe HarHETaHUs ra30J0KUMHOTO KOMIIPECCOpa, KOTOpoe
OOBIYHO SIBJIIETCS JKEIAEMBbIM TABJICHHEM B KOJBLIEBOM 3aTPyOHOM mpocTpaHcTBe 125 tumoc
KOPPEKTUPYIOILEE 3HAUYECHHE, UCIONb3YETCs ISl ONPEAETIeHUs 3aJaHHOTO 3HAYEHUsS NaBJICHMUS.
3ajaHHOE 3Ha4YeHHE AaBJIEHUs 3aTEM BBOJUTCS B aJITOPUTM YNPAaBIEHHUS C MPONOPLIMOHAIBHO-
uHTerpagbHO-TudpdepeHmanbabiM  perynupoBannem (IIMJ]) wa o»Ttanme 910, KoTopeId
UCTIOJIb3YeT H3MEpPEeHHOe NaBjieHne TpyOompoBona 135 mms rasmudTHOro rasa ajisi BBIBOJAA
MEePEMEHHON yNpaBJieHus CKOpocThio. Ha sTane 915 nepemennas ynpasiieHHst CKOPOCTBIO 3aTeEM
npeoOpasyercsi B CKOPOCTh ra30J0KUMHOTO Kommpeccopa 180.

Ha ¢ur. 10 nokazana cucrema 1000 MexaHM3UPOBAHHOHN SKCIUTyaTallMU CKBAKHHBI, B
KOTOPOH BHYTpH KOJIOHHBI 105 HaCOCHO-KOMITPECCOPHBIX TPYO yCTAHOBJIEHA IOMOJHUTEIbHAS
KOJIOHHa HACOCHO-KOMIIPECCOPHBIX TpyO B BUAE KamwusipHOH KojoHHBI 1010 HacocHO-
KOMITPECCOPHBIX TPyO, HCIOJb3yeMasi IJIsi MOAbeMa BOABI U ra3a u3 ctBoiia 110 CKBaKUHBI
COTJIACHO aJIbTEPHATHBHOMY BapHAHTy OCYINECTBJICHUS M300peTeHHs. B oTnuune OT CHCTEMBI

100, mokaszanHoW Ha ¢ur. 5, B cucreme 1000 kamumspras kojoHHa 1010 HacocHo-

)
KOMIIPECCOPHBIX TPyO HampsMyr MpHCOeNWHEHa K AByxdasHoMmy cemaparopy 1020. Drto
MIO3BOJISIET KAMWJUTLIPHOH KoJIoHHE 1010 HACOCHO-KOMITPECCOPHBIX TPYO TaKKe BHITATUBATH a3 U
BOJly U3 KOHLIEeBOM yactu 120 orcToliHuka ctBoJia 110 CKBaKUHBIL.

B HacTosimem ommcannm KanmuuisgpHas kosioHHa 1010 HaCOCHO-KOMIPECCOPHBIX TPYO
MPEACTABJICHA KaK KOJIOHHA, KOTOpas OTHOCUTEIbHO MEHbIE, 4YeM KOoJoHHa 105, Tak 4To OHa
oOpasyer KoibLieBOE 3aTPyOHOE MPOCTPAHCTBO MEXKAY HAPY)KHBIM IHAMETPOM KaIUJUIPHOM
koJIOHHBI 1010 HACOCHO-KOMIIPECCOPHBIX TPYO M BHYTPEHHHM JAUAMETPOM KOJIOHHBI 105
HACOCHO-KOMITPECCOPHBIX Tpyd. Hampumep, B TUIMYHOM NPUMEHEHUH KANMUIAPHAs KOJOHHA
1010 HacCOCHO-KOMIPECCOPHBIX TPYO MOKET MMeTh BHyTpeHHHMH auameTp oT 10 mo 30 mm, a
KoJIoHHa 105 HAaCOCHO-KOMNIPECCOPHBIX TPYO MOXKET MMETh BHYTpeHHHH nuamerp ot 50 mo 70
MM, OJHAKO CIELHUAINCTBl B JAHHOW OO0NAaCTH MOJUKHBI TMOHMMATh, YTO TAaKXXe MOTYT OBITh
HCIIOJIb30BAHbI U Pa3JIMYHbIE APYTHE OTHOCUTEJIBHBIE PA3MEPBIL.

VYnpasieHue CKOPOCTBIO MOTOKA rasa B KanwuisipHoH kojoHHe 1010 HacocHo-
KOMITPECCOPHBIX TPYO, H3MepsieMoii 1Byx(a3HbIM pacxonoMepoMm 1025, moanep:kuBaeTcs myTeM
perynupoBanHus kinanaHa 1030 npotuBomaBieHus cemaparopa. B ycimoBusx, koraa
MPOU3BOUTENBHOCTD NOOBIYH B CTBOJIE 110 CKBaKUHBI SBISETCS JOCTATOYHOU JUISI JOCTHKEHUS
KPUTHYECKOTO TMOTOKa B KammuisipHOW koyioHHe 1010 HacOCHO-KOMIPECCOPHBIX TPYO,

KamuusipHas kKojoHHa 1010 HacOCHO-KOMIPECCOpHBIX TPyO OyneT yBleKaTh BOAY M YaCTHIIBI U
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TPAHCIIOPTUPOBATh UX U3 cTBOJA 110 ckBaxkunsl B cenaparop 1020.

Kpowme Toro, B yCioBHsX, KOTAAa MPOU3BOIUTENBHOCTD NOOBIYH B cTBOJIE 110 CKBaskKMHBI
SIBJISIETCS. HEJOCTATOYHON sl NOCTHXKEHMsI KPUTUYECKOIO pPacxoAa MOTOKA B KANWUIAPHOU
kojioHHe 1010 HaCOCHO-KOMIPECCOPHBIX TPyO, B KOJOHHY 105 HACOCHO-KOMITPECCOPHBIX TPYO
(T.e. B KOJbLIeBOE 3aTpyOHOE MPOCTPAHCTBO BOKPYT KAMMUISIPHOUW KOJOHHBI 1010 HacOoCHO-
KOMIIPECCOPHBIX TPYO) MOKET HArHETAThCS AOTOJNHUTENbHBIN Ia3, MCIOJb3ys YCTAHOBJICHHBIH
Ha TOBEPXHOCTH ra3muTHeI kimamaH 1035, misd MOCTHXKEHHMS KPUTHYECKOH CKOPOCTH B
KamuUBIpHOH KoJioHHe 1010 HAcOCHO-KOMIIPECCOPHBIX TPyD, KOTOpasl YBJIEKaeT BOAY U
YaCTHULBL, U TPAHCIIOPTHUPYET UX B cenapaTtop 1020.

Hanpuwmep, B cucteme no ¢ur. 10 npu HOpMaIbHOM peskuMe padoThl aBjieHue B 3a00e
CKBAXHHBI U, CJIEIOBATENbHO, TNPOU3BOJUTEIBHOCTh HOOBIYM Ta3a YCTAHABIHMBAIOTCA H
peryJupyroTcsi apocceiabHbiM kjanaHom 1040 ckBakuubl. JKemaemas CKOPOCTb MOTOKA JJIst
NOJICPKAHUST KPUTHUECKOTO Ta3U(THOrO MOTOKAa B KammuIsipHOH kojioHHe 1010 HacocHo-
KOMIIPECCOPHBIX TPyO OAHOBPEMEHHO TMOANEPKUBAETCS IyTEM HW3MEHEHHs [aBJICHHUS B
cemaparope 1020 ¢ wucnonp3oBaHueM kjamaHa 1030 oOpaTHOrO HaBJEHUs, TPU STOM
ra3nugTHeI KiaamaH 1035 3akpbiBaeTCs, MOCKOJIBKY AOIMOJHUTENbHBIA Ta3nu(THBIA ra3 He
TpeOyercsi. Ecnu jkenmaemasi MpON3BOANUTENBHOCTD JOOBIYH ra3a U3 CKBAKUHBI OyIeT HIDKE, YeM
Ta, KoTopast Tpedyercs misi monaepskaHus raznmudra B KamwuisipHol kosoHHe 1010 HacocHO-
KOMITPECCOPHBIX TPYO, TO ApoccenbHbIi knamaH 1040 CKBasKUHBI 3aKPBIBAETCS UJTH TIEPEBOIUTCS
B TOJIO)KEHHE MHUHUMAJIbHOH mojaud. 3areM uepe3 ra3nmurTHeid kmamaH 1035 momaercs
JOTIOJIHUTENBbHBIA Ta3 sl MONAEPIKAHUS JKENAaeMONW KPUTHYECKOW CKOPOCTH Ta3IU(THOTO
NOTOKAa B KanmmUIIPHOH KoJioHHe 1010 HAacOCHO-KOMIIPECCOPHBIX TPYO, MPH 3TOM OaBlIEHHE B
3a00e CKBaKMHBI Ha KOHLEE 120 OTCTOMHMKA PEryqupyeTcss NMyTeM H3MEHEHUs HaBIICHHS B
cenaparope 1020 ¢ ucnonb3oBanuem odparHoro kjiamana 1030. Pacxon rasnu¢THOro moroka
MOKeT ObITh u3MepeH nByxQasHbIM pacxomomepoM 1025 wnu Moker OBITh OLIEHEH
aNbTEPHATUBHBIM CIIOCOOOM, TaKHM Kak an(epeHInanbHbIA pacyeT MeXIy AaBJIeHHEM B 3a00¢
CKBA)XMHBI U IaBJIcHUEM B cenapatope 1020.

Ha ¢ur. 11, 12 u 13 ynpomeHHO MOKa3aHbl CUCTEMBbI ra3inud)ra MeXaHU3UPOBAHHOU
SKCIUTyaTallMU CKBAKUHBI U1 MCIOJB30BAHUS B PA3JIMYHBIX OOJACTAX, BKIIOUas He(TSHbIE
CKBAKMHBI, CKBRKMHBI JJIs1 JOOBIYHM MPUPOJHOTO Ta3a, CKBAKUHBI UL TOOBIMY CIIAHLIEBOTO Ta3a
U CKBXXHHBI A1 JOOBIYM METaHa YTOJBHBIX IJIACTOB, B COOTBETCTBUHU C AJIbTEPHATHBHBIMU
BAapPHAHTAMH OCYILECTBJICHUS H300pETEHMSL.

Ha ¢ur. 11 nmokazana cucrema 1100, Bkmrovaromasi B ce0si ctBos 1110 CkBaskuHBI,

LEHTPAIBbHYI0 KOJOHHY 1115 HacOCHO-KOMITPECCOpPHBIX TPYO M KamWUILIPHYIO KojioHHy 1120
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HACOCHO-KOMITPECCOPHBIX TPYO, MPOXOIAIIYIO K HepTIHOMY MecTopokaeHuto 1125, Hanpumep,
KamuusipHas kotoHHa 1120 HaCOCHO-KOMITPECCOPHBIX TPYO MOKET ObITh KOJOHHOW HACOCHO-
KOMITPECCOPHBIX TPYO U3 HeprkaBerolleli cranu pasmepom 1/27.

Bo Bpems mpouecca pasrpysku, Hampumep, koraa B crTBoJie 1110 ckBakuHBI
MPUCYTCTBYET 3HAYUTEIBHOE KOJMYECTBO MECKA WJIH APYrHUX TBEPABIX YACTHUL,, a3 BBICOKOTO
JaBJIEHUs], KOTOPBIN MpeACTaBiIsieT COOOH a3 Mo NaBJICHUEM BBILIE BHICOKOTO JaBJIeHUs B 3a00€
3arpy’K€HHOM CKBaYKUHBI TUTOC HEKOTOPOE JOTOJHHUTENBHOE AaBIIEHHE, KOTOPOE HEOOXOIMMO
MPUHUMATL C YYETOM NOTEpPU MOTOKA KANMWUIIPHONW KOJIOHHBI 1120 HACOCHO-KOMIPECCOPHBIX
TpyO, BbIMycKaemMoro wu3 xpanwmmma 1130 cxaroro rasa (HampuMmep, aHAJIOTUYHOTO
OTMCAHHOMY BbIlIe KOHTeliHepy 130 mys XpaHeHHs C)KaTOTO MPUPOAHOTO Tasa) 4Hepe3 KiamaH
1135 B kanmuusapHyO K0JIOHHY 1120 HacOCHO-KOMITpeCCOpPHBIX TPYO. [laBieHne B KanmuusspHOH
kooHHe 1120 HACOCHO-KOMITPECCOPHBIX TPYO OTKpbBaeT knamnaH 1140, axkTUBUpPyeMbIit
naBpjieHueM B koHIe 1145 orcroiiHuka crBoja 1110 ckBakuHbl. 1'a3 BBICOKOIO HaBJIEHUS
BBIMBIBAET IECOK/TBEPABIE YACTHIBI U MOAHUMAET MX MO cTBONY 1110 CKBaKWUHBI, TEM CaMbIM
nocTuras pasrpy3ku 3toro crsosia 1110, Mcnonb3oBaHue OTAEIBHON KaNWUISPHOW KOJOHHBI
1120 HaCOCHO-KOMITPECCOPHBIX TPYO BBICOKOTO MAABIEHHS JUIS Pa3TPy3KH MO3BOJISET
CIPOEKTHPOBATh Ta3MU(PTHBII KOMIIPECCOP MEXaHU3UPOBAHHON KCIUTyaTallMu CKBaXUHBI (AL)
ISl JOCTHXKEHUSI OYEHb HU3KUX JABJICHUH B YCTb€ CKBAXKUHBL, MNOTEHUUAIBHO HIXKE
aTMocgepHOoro, obecrednBast TeM CaMbIM CHOCOOHOCTh JOCTHUraTh HU3KOTO AaBJIEHHUs B 3a00e
CKBAXHHBI TPH MAaKCHMaJbHOM YBEJIMYEHHH JAOOBIYM M YCTPAaHEHMU MpoOieM, OObIYHO
CBSI3aHHBIX C JOTMOJIHUTENbHBIM HAoOpoM, TpeOyeMbIM NPU Ta30NOABbEMHBIX ONeparysx s
xunkocte. KpoMe Toro, HU3Kas CKOpPOCTh MOTOKA rasa, TpedyeMast il pa3rpy3Ku CKBKHHBI C
UCITIOJIb30BAHUEM KaIMMJUIAPHOW KOJIOHHBI 1120 HAaCOCHO-KOMIIPECCOPHBIX TPYO, NPHBOAMT
TOJBKO K MHUHUMAJbHOMY NAACHUI) [ABJICHHs B KanWUIIpHON konoHHe 1120 nHacocHo-
KOMIIPECCOPHBIX TPYO BO BPEMst Pa3rpy3KH.

Pacxon mortoka (Hampumep, Kr/dac) Iuisi JOCTHXKEHHsI moabema rasa u3 creoja 1110
CKBAXKMHBI MOJKET OBITh YCTAHOBJIEH TAKHM 00pa30M, 4TOOBI MUHIMHU3HUPOBATH IABJICHHE TIOTOKA
B 3a00e ckBakuHbl (FBHP).

Bo Bpems ycranoBusmierocst pabodero pexmnma cucrembl 1100 ra3oBblil KoMmpeccop
1147 nanpasnisieT ra3 HU3KOrO JABJICHHs], KOTOPBIA JOJKEH HAXOIUTHCS TOJBKO MPHU AABJICHUN
BbIIIE TIOHIKEHHOTO JIaBJIEHUs B 3a00€ CKBAXKMHBI Pa3TPYKEHHON CKBAKMHBI TUTFOC HEKOTOPOE
JOTIOJIHUTENIbHOE JaBJIEHUE, YTOOBI Y4eCTh HU3KHE MOTEPH MOTOKa KOJBLEBOTO MPOCTPAHCTBA
1155 ugepe3 pacxomomep 1150 m kmaman 1152 romoBku 00CamgHON KOJIOHHBI B KOJBLIEBOE

npoctpaHcTBO 1155 Ha xonue 1157 ycrbs ckBaxkunbl cTtBosa 1110 ckpaxkunel. HMcnonb3osanue
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KOJIBLIEBOTO mpocTpaHcTBa 1155 B ornmnume oT kamwuiAspHOW KoOJOHHBI 1120 HacocHO-
KOMIIPECCOPHBIX TPYO B YCTAHOBUBLIEMCS pabovYeM pekrMe CBOAUT K MUHIUMYMY ITOTPEOHOCTH
B CJKATHUU.

IIpousBoaMMBIi MOTOK (BKJIFOYAsl TBEPABIE YAaCTHUIIBI, KUIKOCTh M ra3) u3 creoya 1110
CKBRXHMHBI TPOTEKAET 4epe3 BBIKUAHOH Tpybompoox 1160 k BTOopuuHOMY apoccemo 1163
SKCIUTYaTaLlMOHHON CKB&)KMHBL, a 3areM K Tpex(dasHomy cemaparopy 1165. Bropuunbiii
npoccenp 1163 skcrlyaTallmOHHONW CKBa)KMHBI TMO3BOJISIET BbIPABHUBATH NaBJIEHHWE rasa OT
CKBAKHMHBI, a TAKXKE CIIOCOOCTBYET 3aIyCKy MPH Pa3rpy3Ke CKBAKUHBI MTOJT BHICOKUM JaBJIEHUEM
NyTEM PEryJIMPOBAHMSA MOTOKA UTaMa. TBepable YacTULIbl, KOTOPbIE OTAEINSAIOTCS B Tpex(pasHOM
cenmaparope 1165, HampaBnstorcss B Onmok 1167 obOpaboTkm TBepapix dvacTuil. JKHIKOCTH,
KOTOpBIe OTACNSAIOTCS B Tpex(dasHom cenaparope 1165, nanmpasmstorest B Hacoc 1170, a 3arem B
TpybonpoBox 1173 nana nmoObram xmakocT. ['a3, KOTOpeI otxensercss B TpexdasHOM
cermaparope 1165, Hanmpasisiercss 0OpaTHO K ra3oBoMy kommpeccopy 1147.

N30bITouHbI ra3 u3 komnpeccopa 1147, koTopslii mpeacTasiseT coOOH ra3, KOTOPBIA He
npoTekaer depe3 kiarnaH 1152 rosoBku oOcagHOM KOJOHHBL, OCTyNaeT B pacxogomep 1175 u B
NepBUYHBIA apoccenb 1177 3kcnnyaTallMOHHONM CKBA)XXUHBI MEpPEA BXOAOM B  BBIKHJIHOMN
Tpybomnposox 1180 moOerum rasza. Ilepsuunsiii apoccenb 1177 3KCIUTyaTallMOHHOW CKBaXKHHBI
perynupyer aaBjieHue B Tpexdasznom cenapatope 1165,

Kpome Toro, Bo BpeMsi yCcTaHOBUBIIErocsi padodero pesknma cuctembl 1100, wim korma
CKBaKMHA 3arpy’kaeTcsi TOJbKO BOAOH, kianad 1135 pa3rpy3ku CKBa)KUHBI MOXKET OBITh ClIETKa
OTKPBIT, YTOOBI NMO3BOJUTH NOJAYy Ira3a CPEIHEro NaBJICHHUS, KOTOPBIH MpencTaBiseT coOoi ras
NOJl JABJICHUEM BBILIE CHIDKEHHOTO 3a00HHOrO HaBJIEHHS B CKBAXKHHE IUIFOC HEKOTOPOE
JOTNOJIHUTENIbHOE AaBJICHHE BCJIEACTBUE HANOPA CTOSYEH KUAKOCTU U MOTEPhb MPHU NPOTEKAHUHU
KamWUBIPHOH  KOJOHHBI 1120  HACOCHO-KOMIIPECCOPHBIX  TPyO BCIENCTBHE YTEYKH B
LEHTPaJbHYI0 KOJIOHHY 1115 HaCOCHO-KOMIPECCOPHBIX TPyDd Hepe3 pasrpy304HOE OTBEPCTHE
1183 B kammuisipaoit konoHHe 1120 HacocHO-koMMIpeccopHbIX TPyd. CKOpPOCTh MOTOKA rasa
MOJKET OBITh YCTAHOBJICHA JUII MUHHMH3ALUN TOTEPH MOTOKA B KANMJUIPHOW KojoHHe 1120
HACOCHO-KOMITPECCOPHBIX TPyO, HYTO TO3BOJSIET HCIIOJNB30BaTh MAaBJIEHHE KaIMLISIPHOTO
BIIPBICKA I M3MEPEHHs YPOBHS JKUAKOCTH AuddepeHunaspHbpM criocodOM MO CPaBHEHHIO C
JaBJIEHUEM B TOJIOBKE 0OCAaTHOM KOJIOHHBI, KOTOPOE TAK)KE YUUTHIBAET HU3KHUE TIOTEPH TIOTOKA.

HekoTopoe konmmuecTBo M30BITOYHOrO rasza u3 kommpeccopa 1147 takke MoxkeT ObITh
OTBEAECHO B ra3oBblil ycunuTens 1185, rae on ucnons3yercs A nepesapsaku xpanunuima 1130
rasa.

Ha ¢ur. 12 nokaszana cucrema 1200, koTOpast SBJISIETCS BapUAHTOM ONHMCAHHOW BBIIIE
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cuctembl 1100. B 3TOM BapuaHTe OCyIIeCTBIIEHUST H300PETEHUS] BMECTO PELIMPKYJISIIIUN ra3a u3
razoBoro kommpeccopa 1147 uepes kiaman 1152 obcagHON KOJOHHBI B KOJBLEBOE 3aTPyOHOE
npoctpaHcTBo 1155 Bech raz uz kommpeccopa 1147 nporekaer au00 B BEIKUAHOHN TpyOOTIpoBOA
1180 noObruu rasa, mubo B ra3oBbIil yemmutenb 1185,

Ha ¢ur. 13 nokaszana cucrema 1300, koTopast SIBIsETCS APYTHMM BAPUAHTOM OINHCAHHBIX
Boimre cucrem 1100 u 1200. B cucreme 1300, korna gaBjieHre ra3a B BBIKUIHOM TPyOOTIPOBOIE
1160 siBasieTcst AOCTATOYHBIM, U BCJIENCTBUE 3HAYMUTENBHON H0ObMM raza B crBosie 1110
CKBAXHMHBI, Ta30BbIii kommpeccop 1147 moxeT ObITh yaaneH u3 cucreMbl 1200 uimm nepemerniex
B 00OpynOBaHUE, PACHOJIOKEHHOE HIDKe Mo MoToKy. Takum oOpasom, B cucreme 1300 ras,
KOTOpPBII oTaensiercs B TpexdasHoM cemaparope 1165, mporekaer HEMOCPENCTBEHHO JIMOO K
yeunurenio 1185 rasza, mubo k BerkuaaoMy TpyOonposoay 1180 noOeruu raza.

Ha ¢ur. 14 mnoka3aH KOHel OTCTOWHHKAa KanmWUIAPHOH KoJoHHBI 1120 HacocHo-
KoMnpeccopHbIX TpyO. Pasrpysounoe orBepctue 1183 BkiroyaeT B ceOsl BBITYCKHOE OTBEPCTHE
1405, xoTOpO€ OCYLIECTBISET BEHTWIALMIO 4Yepe3 LEHTpPaIbHYH0 KOJOHHY 1115 HacocHo-
koMIipeccopHbIX TpyO. [IpombiBouHbIl Kiaamad 1140, akTHBU3UpPYEMbIi ¢ TTIOMOIIBIO AaBJICHUS,
MOXET MPUBOAUTLCS B ACHCTBUE, HAPUMEpP, C MCIOJB30BAHUEM CHHUPAIbHON NpyxuHbI 1410,
KOTOpasi CMEILIAETCsl B 3aKpBITOE MOJOKEeHWe, npu 3ToM kianaH 1140 oTkpeiBaercss npu
3amaHHoM naBiieHuu. Crocob® pasrpy3ku mpu Oojiee BBICOKOM JaBJIEHUH W 0OJiee BBICOKOM
MIOTOKE B KaMWIISIPHON KoJoHHE 1120 HaCOCHO-KOMITPECCOPHBIX TPYO 00eCTIeYnBaET MPOMBIBKY
OTCTOMHHWKA, TO3BOJISIA H3BJIEKATh TBEPAbE YAaCTHLBI. JTO YCTPaHAET HEOOXOIUMOCTh B
TPAAULMOHHBIX PEMOHTAX CKBAXUH JJIsl pa3TPy3KU TBEPABIX YACTHUL] U3 OTCTOMHUKA CKBAKHUHBI,
KOTOpblE B TIPOTMBHOM CJlydae MOTYT JOCTUraTh YpPOBHEH, NpPErmsATCTBYIOIIHNX padoTe
SKCIUTYaTALMOHHON KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYO.

[IpuBeneHHOE BBIIE ONMUCAHWE PA3JIMYHBIX BAPUAHTOB OCYIIECTBJICHUS H300pEeTEeHUs
pPacCYUTAHO Ha CIELHMAJIFCTOB B JAHHOHM OOIACTH TEXHUKHU U HE SIBJIIETCS] NCUEPITBIBAIOLIUM HITH
OTPaHUYMBAIOIINM HM300pETEeHHE OJHUM PACKPBITBIM BapHAHTOM €ro  OCYLIECTBIICHHS.
CrenmanmucraM B JaHHOM 00JaCTH TEXHUKU OYAYyT OYEBUIAHBI MHOTOUYHCICHHBIE aIbTEPHATHUBBI
U BapUAHThl oOcywecTBleHUsT u300pereHns. COOTBETCTBEHHO, XOTS HEKOTOPbIE BapPHAHTHI
OCYIIECTBJICHUS] N300peTeHns ObLUTH OOCYKIeHBl KOHKPETHO, CIEHATUCTaM B JaHHOU 00acTu

TEXHHUKHU 6YI[YT OYE€BHUAHBI MJIX OTHOCHUTEIIBHO JIETKO pa:spa60TaHbI APYTUC BapUAHTHI.
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DOOPMVIJIA U30BPETEHHMA

1. Cucrema ¢ wucnonb3oBaHHeM ra3iudTa NPH MEXaHM3HUPOBAHHOHN HKCIUTyaTaLlHH
CKBA)XUHBI, COAEPKaLIasi

LEHTPAJIbHYI0 KOJIOHHY HAaCOCHO-KOMIIPECCOPHBIX TPYO, PACIIOJNIOKEHHYIO B CTBOJIE
CKBA)XMHBI 1 UMEIOLIYI0 KOHEL] YCThbsl CKBAXKMHBI U KOHELl OTCTOMHMKA CKBAXKUHBIL,

KOJIBLIEBOE 3aTPYOHOE MPOCTPAHCTBO, KOTOPOE MPOXOAUT BOKPYT LIEHTPATBHON KOJOHHBI
HACOCHO-KOMITPECCOPHBIX TPYyO MEXAY KOHILIOM YCThSl CKB&)KHUHbI M KOHIIOM OTCTOMHMKA
CKBa)XUHBI,

HUCTOYHHMK CXKATOTO rasa,

ra3uTHBI Ta30NpPOBOA, COEOUHSIOIIMN HMCTOYHHK C)XKAaTOTO0 ra3a CcO CTBOJIOM
CKBa)XUHBI,

ra3oBbIll KOMIIPECCOP, UMEKIIUN BXOJ U BBIXOJ, IPUYEM BBIXOJ COEAUHEH C KOJIBLIEBBIM
3aTPyOHBIM MPOCTPAHCTBOM;

BBIKHUIHOM TPYOOIIPOBOZ, COENUHEHHBIH C KOHLIOM YCThSl CKBaKWHBI IIEHTPAJbHOMN
KOJIOHHBI HACOCHO-KOMIPECCOPHBIX TPYO; U

aBTOMATHYECKH YIPABJISIEMBIA APOCCENb 3KCIUTYaTALMOHHOW CKBAXXHUHBI B BBIKMIHOM
TpybompoBoe.

2. Cucrema o . 1, B KOTOPOH MCTOYHHUK CKATOTO ra3a MPEeACTaBIsieT coOOU pesepByap
JUTsl XpPaHEHUs CXKATOro rasa.

3. Cucrema no m. 1, IOTIOJHHUTENBHO COAep:Kallasi IByX- WIN Tpex(a3HbI cenmaparop,
YCTAHOBJICHHBIN B BBIKUIHOM TPYOOITPOBOJIE.

4. Cucrema mo m. 3, IOMOJHUTENBHO COAEpKallas KjamaH OOpaTHOTO IaBJICHUS
ceraparopa B BBIKHIHOM TPyOONpOBOAE IUIsl YIIPABJIEHUS IABJICHHUEM CerapaTopa.

5. Cucrema mo m. 1, OOTMOJHUTENBHO COAEpIKAIIAs Ta30I0KUMHON KOMIIPECCOop,

>
YCTAHOBJICHHBIN B ra3iM(pTHOM ra3onpoBojie.

6. Cucrema mo mn. 1, JOMOJHUTEIBHO COJEpIKallass MHOXKECTBO CTBOJIOB CKBAaXKUH,
COCOMHEHHBIX MapaJUIeIbHO KaK C BBIKUAHBIM TPYOONpPOBOIOM, TaKk M C Ta3dU(THBIM
ra3onpoBOJIOM.

7. Cucrema mo mn 1, B KOTOPOM aBTOMAaTUYECKH YIPABJSIEMbIH ApPOCCENH

2

SKCIUTYaTallMOHHON CKBAXKUHBI COACPKUT PETYIHPYIOIIUNI KIIaNaH.

8 Cucrema mo m 1, B KOTOpPOH aBTOMATHYECKU YIPABISIEMBIN IPOCCENb

2
SKCIITYaTAllMOHHON CKBaKUHBI COAEPKUT PEryJIUPYIOLINH KJanaH U pacXxoaoMep.
9. Cucrema o 1. 1, JOMOJIHUTENBHO CONEpIKaINasl KJIanaH TOJIOBKA 00CaTHON KOJIOHHBI,

YCTAHOBJICHHBIN B Ta3JU(THOM ra3oMpoBOAE MEKIY PE3epPBYaAPOM ISl XPAHEHUS CIKATOTO Ta3a U
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KOJIBLIEBBIM 3aTPyOHBIM ITPOCTPAHCTBOM.

10. Cuctema mo m. 9, B KOTOpOW KJamaH TOJIOBKM OOCATHOHN KOJIOHHBI BBITIOJNIHEH C
BO3MOXKHOCTBIO aBTOMAaTHYECKOTO YIIPaBJICHMUSI.

11. Cucrema no m. 10, B KOTOpOH APOCCENb 3KCIIYaTALIMOHHONW CKBAXKHMHBI M KJIAMaH
TOJIOBKM OOCAamHOH KOJIOHHBI aBTOMATHYECKH PETrYJHPYIOTCS B TaHAEME KOHTPOJUIEPOM,
BBINIOJIHEHHBIM C BO3MOXKHOCTBIO PEryJHPOBaHUs MOTOKA B KOJOHHE HACOCHO-KOMIIPECCOPHBIX
TpyO TakuM oO0pazoM, 4TOOBI MOANEPKUBATH KPUTHUYECKYIO CKOPOCTh Ta3a uepe3 KOJIOHHY
HACOCHO-KOMITPECCOPHBIX TPYO U skenaemMoe pabodee HaBieHUe JOOBIUH.

12. Cucrema mno mn. 1, JONOJHUTENBHO COJAEpsKallas TMakep, MpUJIeraliuil K

)
LIEHTPAJIbHOW KOJIOHHE HAaCOCHO-KOMIIPECCOPHBIX TPYO B CTBOJIE CKBAKUHBI, MPHYEM Yepes3
NaKep MPOXOAAT KaHAJBI IJIs Ta3a BEIOPAHHOTO pasMepa.

13. Cucrema o m. 1, B KOTOpO# LIEHTpaJIbHASI KOJIOHHA HACOCHO-KOMITPECCOPHBIX TPYO
MPOXOJUT B OTCTONHUK HIDKE MEepecedeHMs] BePTUKAJIbHON CKBRKMHBI U TOPU3OHTAJIBHOM
CKBaKHHBL

14. Cucrema no 1. 1, cogepkainas JOMOJIHUTEIbHYIO KOJIOHHY HACOCHO-KOMITPECCOPHBIX
TpyO, BCTaBIEHHYI0 BHM3 MO LIEHTPAJbHOH KOJOHHE HACOCHO-KOMIIPECCOPHBIX TPyO WM
KOJIBLIEBOMY 3aTPpyOHOMY MNPOCTPAHCTBY B OTCTOMHMK, OOECHeuuBash BbIMBIBAHME TBEPIBIX
YaCTUL] B OTCTONHHUKE.

15. Cucrema no . 1, cogepainas JOMOJTHUTEIbHYIO KOJIOHHY HACOCHO-KOMITPECCOPHBIX
TpyO, BCTABJICHHYIO BHHU3 MO LIEHTPAJIBHON KOJIOHHE HACOCHO-KOMITPECCOPHBIX TPYO IUIsA MOAavH
rasa JJisl HauajJbHOM pasrpy3Ku CKBasKUHBI.

16. Cucrema no m. 14, B KOTOpPOH OMOJHUTENbHAS KOJIOHHA HaCOCHO-KOMITPECCOPHBIX
TpyO mpencraBiseT cOOOW KaNMWJUIAPHYIO KOJIOHHY HACOCHO-KOMITPECCOPHBIX TpyD, TaKxke
o0ecrieuynBarOIIyI0 MOAavy ras3a Uit Ha4aJbHOH pasrpy3Ku CKBaKHUHBL

17. Cucrema o 1. 1, B KOTOPOH B IIEHTPATIBHOHN KOJIOHHE HACOCHO-KOMITPECCOPHBIX TPYO
YCTAHOBJIGHA [IOTIOJIHUTENbHAS KOJIOHHA HACOCHO-KOMIIPECCOPHBIX TpyO, oOpasyrommas
OTHEJIbHYIO Ta3Iu(THYIO TPYOy.

18, Cucrema mo m 1, B KOTOpPOM aBTOMAaTHYECKH YIPABIAEMbBIH JIPOCCEINb

>
SKCIUTYaTALlMOHHON CKBA)KMHBI MPENCTABISIET OO0 MEepPBUYHBIA IPOCCENb 3KCILTyaTalIMOHHON
CKBa)XWHBI WJIH BTOPUYHBIN APOCCENb SKCILTYaTALIMOHHON CKBAXKUHBIL.

19. Cucrema no n. 14, B KOTOpOH NOMOJHUTENbHAsI KOJOHHA HACOCHO-KOMITPECCOPHBIX
TpyO COHEpPKHUT pPa3rpy304HOE OTBEPCTHE M TPOMBIBOYHBIA KJIAMAH, BBINOJHEHHBIH C

BO3MOXHOCTBIO TMPUBECACHUSA B I[eI\/'ICTBI/Ie C MNOMOIINBKO [JaBJICHHMA Ha YAAJCHHOM KOHIEC

JOTIOJTHUTEILHOW KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYO.
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20. Cucrema ¢ UCHIOJB30BaHHWEM TrasnudTa MPU MEXaHU3UPOBAHHOW HKCIUTyaTaL[HH
CKBAKHHBI, UMEFOIIEH KOHEL YCThsI CKBAKUHBI U KOHELl OTCTOHHHKA CKBaJKHUHBI, COZIEpIKaInast

LEHTPAJIIbHYIO KOJIOHHY HAaCOCHO-KOMIIPECCOPHBIX TPYO, PACIIOJNIOKEHHYI0 B CTBOJIE
CKBAXKHHBI M IPOXOIALIYIO OT KOHIIA YCThSI CKBRKMHBI IO KOHLIA OTCTOWHHKA CKBAYKHHBL,

KOJIbLIEBOE 3aTpyOHOE MPOCTPAHCTBO, MNPOXOASIIEe BOKPYI LEHTPAIBbHOW KOJIOHHBI
HACOCHO-KOMITPECCOPHBIX TPYO OT KOHIIA YCThsI CKBAKHUHBI 10 KOHLIA OTCTOMHHUKA CKBAYKUHBI,

ra30BbIi KOMITPECCOP, UMEIOIIUI BXO U BBIXOJ, PUYEM BBIXOJ COEIUHEH C KOJIBIIEBBIM
3aTPyOHBIM MPOCTPAHCTBOM;

BBIKHUIHOW TPYOOIIPOBOZ, COENUHEHHBIH C KOHLIOM YCThS CKBaKHWHBI IIEHTPAJbHOMN
KOJIOHHBI HACOCHO-KOMIIPECCOPHBIX TPYO;

ABTOMATHYECKH YIPABISIEMBIH POCCENb HKCIUTYATAIIMOHHONW CKBKMHBI B BBIKHIHOM
TpyOOMpOBOIE,;

UCTOYHHUK CXKATOTO rasa; u

KaMUBIPHYI0 KOJIOHHY HACOCHO-KOMITPECCOPHBIX TPYO, PACIONOKEHHYIO B CTBOJIE
CKBQXXHMHBI, COCIUHEHHYIO C HCTOYHMKOM C)KaTOTO Tra3a M MPOXOMALIYKD OT KOHLA YCThS

CKBA>XUHBI 10 KOHILIa OTCTOMHWKA CKBAKUHBL.
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WM3MEHEHHAS T1O cr. 34 PCT ®OPMYJIA U30GEPETEHNA,
IMPE/VIOKEHHAA 3AABUTEJIEM K PACCMOTPEHHIO

1. Cucrema ¢ wucnonb3oBaHHeM ra3iudTa NPH MEXaHM3HUPOBAHHOHN HKCIUTyaTaLlHH
CKBA)XUHBI, COAEPKaLIasi

LEHTPAJIbHYI0 KOJIOHHY HAaCOCHO-KOMIIPECCOPHBIX TPYO, PACIIOJNIOKEHHYIO B CTBOJIE
CKBA)XMHBI 1 UMEIOLIYI0 KOHEL] YCThsl CKBa>KUHBI U KOHELl OTCTOMHMKA CKBAXKUHBIL,

KOJIBLIEBOE 3aTPYOHOE MPOCTPAHCTBO, KOTOPOE MPOXOAUT BOKPYT LIEHTPATBHON KOJOHHBI
HACOCHO-KOMITPECCOPHBIX TPYyO MEXAY KOHILIOM YCThSl CKB&)KHUHbI M KOHIIOM OTCTOMHMKA
CKBa)XUHBI,

HUCTOYHHMK CXKATOTO rasa,

ra3uTHBI Ta30NpPOBOA, COEOUHSIOIIMN HMCTOYHUK CXKATOTO ra3a CcO CTBOJIOM
CKBa)XUHBI,

ra3oBbIll KOMIIPECCOP, UMEKIIUN BXOJ U BBIXOJ, IPUYEM BBIXOJ COEAUHEH C KOJIBLIEBBIM
3aTPyOHBIM MPOCTPAHCTBOM;

BBIKHUIHOM TPYOOIIPOBOZ, COENUHEHHBIH C KOHLIOM YCThSl CKBaKWHBI IIEHTPAJbHOMN
KOJIOHHBI HACOCHO-KOMIIPECCOPHBIX TPYO;

ABTOMATHYECKH YIIPABJSIEMBIA APOCCENb SKCIUTyaTALUOHHOW CKBAXKUHBI B BBIKUAHOM
TpyOompoBoOIE; U

JOTIOJIHUTENIbHYIO KOJIOHHY HACOCHO-KOMITPECCOPHBIX TPYO, BCTABJIEHHYK) BHH3 IIO
LIEHTPAJIbHOW KOJIOHHE HAaCOCHO-KOMITPECCOPHBIX TPYO JUIs MOJadyd rasa Iyl HadaJbHOM
pPasrpy3Ku CKBaXKUHBIL.

2. Cucrema o . 1, B KOTOPOH MCTOYHHUK CKATOTO ra3a MPEeACTaBIsieT coOOU pesepByap
JUTsl XpPaHEHUs CXKATOro rasa.

3. Cucrema no m. 1, IOTIOJHHUTENBHO COAep:Kallasi IByX- WIN Tpex(a3HbI cenmaparop,
YCTAHOBJICHHBIN B BBIKUIHOM TPYOOITPOBOJIE.

4. Cucrema mo m. 3, JOMOJHUTENBHO COAEpKallas KiamnaH OOpaTHOTO aBJICHUS
ceraparopa B BBIKHIHOM TPyOONpOBOAE IUIsl YIIPABJIEHUS IABJICHHUEM CerapaTopa.

5. Cucrema mo m. 1

2

JOMOJIHUTENBHO COJEpKallasi ra3of0KMMHOM KOMIIPECCOp,
YCTAHOBJICHHBIN B ra3JM(THOM ra3onpoBoje.

6. Cucrema mo m. 1, JOMOJHUTENIBHO COJEpKallasi MHOXECTBO CTBOJIOB CKBAa)KUH,
COCOMHEHHBIX MapaJUIeIbHO KaK C BBIKUAHBIM TPYOONpPOBOIOM, TaKk M C Ta3dU(THBIM
ra3onpoBOJIOM.

7. Cucrema mo mn 1, B KOTOPOM aBTOMAaTUYECKH YIPABJSIEMbIH ApPOCCENH

2

SKCIUTYaTaLlUOHHOMN CKBAKUHBI COAEPKUT PErYIUPYIOIINI KIIaNaH.
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8 Cucrema mo m 1, B KOTOpPOH aBTOMATHYECKU YIPABISIEMBIN IPOCCENb
SKCIITYaTAllMOHHON CKBaKUHBI COAEPKUT PEryJIUPYIOLINH KJanaH U pacXxoaoMep.

9. Cucrema o 1. 1, JOMOJIHUTENBHO CONEpIKaINasl KJIanaH TOJIOBKA 00CaTHON KOJIOHHBI,
YCTAHOBJICHHBIN B Ta3JU(THOM ra3oMpoBOAE MEKAY PE3EPBYaAPOM IJISl XPAHEHUS CIKATOTO Ta3a U
KOJIBLIEBBIM 3aTPyOHBIM ITPOCTPAHCTBOM.

10. Cuctema mo m. 9, B KOTOpOW KJamaH TOJIOBKM OOCATHOHN KOJIOHHBI BBITIOJNIHEH C
BO3MOXKHOCTBIO aBTOMAaTHYECKOTO YIIPaBJICHMUSI.

11. Cucrema no m. 10, B KOTOPOH APOCCENb 3KCILTyaTAlIMOHHOW CKBAXKHMHBI U KJIAMaH
TOJIOBKM OOCAamHOH KOJIOHHBI aBTOMATHYECKH PETrYJHPYIOTCS B TaHAEME KOHTPOJUIEPOM,
BBINIOJIHEHHBIM C BO3MOXKHOCTBIO PEryJHPOBaHUs MOTOKA B KOJOHHE HACOCHO-KOMIIPECCOPHBIX
TpyO TakuM oO0pa3oM, 4TOObI MOANEPKUBATH KPUTHYECKYIO CKOPOCTh ra3a 4depe3 KOJIOHHY
HACOCHO-KOMITPECCOPHBIX TPYO U skenaemMoe pabodee HaBieHUe JOOBIUH.

12. Cucrema mno mn. 1, JONOJHUTENBHO COJAEpsKallas Makep, MpUJIeraliuil K
LIEHTPAJIbHOW KOJIOHHE HAaCOCHO-KOMIIPECCOPHBIX TPYO B CTBOJIE CKBAKUHBI, MPHYEM Yepes3
NaKep MPOXOAAT KaHAJbI IJIs Ta3a BEIOPAHHOTO pasMepa.

13. Cucrema o m. 1, B KOTOpO# LIEHTpaJIbHASI KOJIOHHA HACOCHO-KOMITPECCOPHBIX TPYO
MPOXOJUT B OTCTONHUK HIDKE MEepecedeHMs] BePTUKAJIbHON CKBRKMHBI U TOPU3OHTAJIBHOM
CKBaKHHBL

14. Cucrema no n. 1, B KOTOpOH NOMNOJHUTENbHAs] KOJIOHHA HACOCHO-KOMIIPECCOPHBIX
TpyO BCTaBJeHA BHHM3 IO LEHTPAJIbHONW KOJIOHHE HACOCHO-KOMIIPECCOPHBIX TPYO WM
KOJIBLIEBOMY 3aTPpyOHOMY MNPOCTPAHCTBY B OTCTOMHMK, OOECHeuuBasi BbIMBIBAHME TBEPIbIX
YaCTUL] B OTCTONHHUKE.

15. Cucrema no n. 1, B KOTOpOH NOMNOJHUTENbHAs] KOJIOHHA HACOCHO-KOMIIPECCOPHBIX
TpyO mpeacTapiisieT cOO0H KamMUIIPHYIO KOJIOHHY HaCOCHO-KOMITPECCOPHBIX TPYO.

16. Cucrema no n. 1, B KOTOpOH NOMNOJHUTENbHAs] KOJOHHA HACOCHO-KOMIIPECCOPHBIX
TPpy0 YCTaHOBJIEHA B IIEHTPAJbHON KOJIOHHE HACOCHO-KOMIIPECCOPHBIX Tpyd, o0pasys
OTHEJIbHYIO Ta3Iu(THYIO TPYOy.

17. Cucrema mo m 1, B KOTOpPOM aBTOMAaTUYECKH YIIPABJISIEMBbIH JIPOCCEINb
SKCIUTYaTALlMOHHON CKBA)KMHBI MPENCTABISIET OO0 MEepPBUYHBIA IPOCCENb 3KCILTyaTalIMOHHON
CKBa)KHMHBI UJIM BTOPUYHBIHN IpOCCEb SKCIUTYyaTAllMOHHONW CKBasKHHBI.

18. Cucrema no n. 1, B KOTOpOH NOMOJHUTENbHAs] KOJIOHHA HACOCHO-KOMIIPECCOPHBIX
TpyO COHEpPKHUT pPa3rpy304HOE OTBEPCTHE M TPOMBIBOYHBIA KJIAMAH, BBINOJHEHHBIH C
BO3MOXXHOCTBIO TPUBEJEHUS B JEHCTBHE C IMOMOILIBIO JaBJIEHHWS Ha YJaJI€HHOM KOHLe

JOTIOJTHUTEILHOW KOJIOHHBI HACOCHO-KOMITPECCOPHBIX TPYO.
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19. Cucrema ¢ UCHOJB30BaHHWEM Traznu(Ta MPU MEXAHU3MPOBAHHOW HKCIUTyaTaLIHH
CKBAKHHBI, UMEFOIIEH KOHEL YCThsI CKBAKUHBI U KOHELl OTCTOHHHKA CKBaJKHUHBI, COZIEpIKaInast

LEHTPAJIbHYI0 KOJIOHHY HAaCOCHO-KOMIIPECCOPHBIX TPYO, PACIIOJNIOKEHHYIO B CTBOJIE
CKBAXKMHBI M IPOXOIALIYIO OT KOHIIA YCThSI CKBRKMHBI IO KOHIIA OTCTOMHUKA CKBAYKHHBL,

KOJIbLIEBOE 3aTpyOHOE MPOCTPAHCTBO, MPOXOAALIEE BOKPYI LEHTPAIBbHOW KOJOHHBI
HACOCHO-KOMITPECCOPHBIX TPYO OT KOHIIA YCThsI CKBAKUHBI 10 KOHLIA OTCTOMHHUKA CKBAYKUHBI,

ra30BbIi KOMITPECCOP, MMEIOLINI BXOJ U BbIXOJI, IPUYEM BBIXOJ COCTUHEH C KOJBLEBBIM
3aTPyOHBIM MPOCTPAHCTBOM;

BBIKHIHOW TPYOOIIPOBOZ, COENUHEHHBIH C KOHLIOM YCThSl CKBaXKHUHBI IIEHTPAJIbHOMN
KOJIOHHBI HACOCHO-KOMIIPECCOPHBIX TPYO;

ABTOMATHYECKH YIPABISIEMBIH POCCENb HKCIUTYATAIIMOHHONW CKBKMHBI B BBIKHIHOM
TpyOOMpOBOIE,;

UCTOYHHUK CXKATOTO rasa; u

KaMUBSIPHYIO KOJIOHHY HACOCHO-KOMITPECCOPHBIX TPYO, PACMONOKEHHYIO B CTBOJIE
CKBQXXHMHBI, COCIUHEHHYI0O C HCTOYHMKOM C)KaTOTO ra3a M MPOXOMALIYID OT KOHLA YCThS
CKBAKHMHBI IO KOHIIA OTCTOMHHKA CKBaYKHHBL.

20. Cucrema 1o 1. 19, TOMOJHUTEIBHO COAEpPIKAILAsT

YCTPOWCTBO Ui HM3MEPEHUs] IMOTOKAa ra3a B KOJBLIEBOE 3aTPyOHOE MPOCTPAHCTBO,
PACIIONIOKEHHOE MEXKAY HCTOUHHUKOM CXKATOTO ra3a M KOHIIOM YCThsI CKBaYKUHBI,

ABTOMATHYECKH YIPABJSIEMbIH IPOCCENb 3KCIUTYaTAlMOHHONW CKBA)KMHBI B Ta3Mu(pTHON
CHCTEME€ MEXaHU3UPOBAHHOW SKCIUIyaTallMd CKBAKUHBI, PACIIOJNIOKEHHBIH MEXAy TIa30BbIM
KOMIIPECCOPOM M KOHIIOM YCThsI CKBa)KUHBL,

YCTPOWCTBO Ui  HM3MEPEHUs] [JaBJICHHWS B KAMWULIPHOM KOJOHHE HACOCHO-
KOMIIPECCOPHBIX TPYO, PACIIONOKEHHOE Ha WJIH PSIIOM C KOHLIOM YCThsI CKBAXKHHBI, U

CHCTEMY YIIPABJIEHHs, BBITIOJHEHHYIO C BO3MOKHOCTBIO PETYJIMPOBAHUS aBTOMATHYECKH
YIPaBISIEMOTO JAPOCCENs SKCIUTYaTAMOHHON CKB&)KHMHBI, ABTOMATHYECKU YIIPABJISEMOTO
peryJaupyomero KiamaHa Ta3Tu(pTHOH CHCTEMBbl, W BBIXOAHOTO OTBEPCTUS Ta30BOTO
KOMIIPECcopa Ha OCHOBE MOCTYMAIOIINUX CUTHAJIIOB OT YCTPONCTBA ISl U3MEPEHHs MOTOKA Trasza U

YCTPOMCTBA AJIsl U3MEPEHUS JABJICHUS.
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