I's1aBa 9
HOI[BEMHI)Iﬂ PEMOHT CKBAJKUH

9.1. Buabl u kaaccudpukamus
MOA3€MHbIX PAa0OT B CKBa’kKMHAX

[TogzeMHBIM PEMOHTOM CKBaJKMHBI HA3BIBAETCS KOMILIEKC PalboT,
CBSI3aHHBIX C TPEAYNPEXJeHNeM U JNKBUAAIMENH HeMoJaloK ¢
0/I3eMHBIM 0G0OPYZIOBAHUEM U CTBOJIOM CKBAJKHUHBI.

[Ipu pemonTHBIX paboTax CKBAXXUHBI HE AAIOT NPOAYKIuu. B
CBA3M C 3THM MPOCTOM CKBA)XUH YUYHUTBIBAIOTCSA KO3 PuimeHToMm
akcmryatanun K,, T.e. OTHOIIEHNEM BpeMeHHU ¢akTmieckoil pa6o-
TBI CKBAKHH K HUX OOIEMy KaJeHZapHOMY BpEeMEHH 3a Mecsll,
kBapTa’a, roa. Koaddumuent skcmmyaTaruim B CpegHEM COCTaBJISI-
et 0,94-0,98.

[lon3emMHbBIi PEMOHT CKBa)XUH YCJOBHO MOKHO pas/ie/uTbh Ha
TEeKyIMH ¥ KanuTaiabHbIi. Texkymwuii peMOHT TOJpa3iessioT Ha
IJIAHOBO-TIpeypeAnTebHblii (M  npoduiakTudeckuii) u  Boc-
CTAaHOBUTEJbHBIN.

[I1anoBO-IpeAyNIpeANTETbHBIN PEMOHT CKBA)XKWH — 3TO PEMOHT
C IIeJIbI0 TpeayNpexK/JAeHNs] OTKJIOHEHUH OT 3aJaHHBbIX TEeXHOJIOTH-
YECKUX PEKMMOB 3KCILIyaTAllUd CKBAJKMH, BBI3BAHHBIX BO3MOKHDI-
MU HETOJIAKaMU B paboTe KakK IMOJ3eMHOTO OGOPYIOBaHUS, TaK U
caMux cKBakUH. IlyanHoBO-IIpeAyNnpefuTeIbHbI PEMOHT IIJIAaHUPY-
eTcsl 3a6JIaTOBPEMEHHO ¥ TMPOBOJUTCS B COOTBETCTBUU C TpaduKa-
MU PEMOHTA.

BoccranoBuTesbHBI PEMOHT CKBa)XMH — 3TO PEMOHT, BbI3BaH-
HbIfl HENpeJABU/JIEHHBIM PE3KUM YXY/IIIEHHEM TEeXHOJOIMYeCKOro
peXXuMa dKCILTyaTallud CKBaKMH MJIM UX OCTAHOBKOW M3-3a OTKa3sa
Hacoca, o6pbIBa IITAHTOBOH KOJOHHBI U T.II.

MeXpeMOHTHBIN Tepruo/i pabGoThl CKBAKUH — 3TO MPOJOJIKH-
TEJBHOCTh (DAKTUYECKON IKCIIyaTalliil CKBAXKUHBI OT TIPEbIIyTIe-
TO PEMOHTa [I0 TOCJEAYIONEero. JTa IMPOJOJIKUTETbHOCTD OIpee-
JITeTCST TyTeM JIeJIEHWS YUCJIa CKBAKMHO-[HEH, OTpaGOTaHHBIX B
TeueHue onpeeneHHoro nepuoga (KBapraia, MOJYTOAWs), Ha YUC-
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JIO TIO/I3€MHBIX PEMOHTOB, MPOBEIEHHBIX 32 TOT Ke MEepPUo/ B JlaH-
HOW CKBa’XKUHE.

OcHoBHbIME TIyTsIME TIOBbIIIeHNss K, (4TO paBHO3HAYHO A00bIYE
HepTH) SABJAIOTCA: COKpAlleHHE CPOKOB IMOJA3€MHOI0 PEMOHTa
CKBa)KWH; MaKCUMaJbHOE YBeJWYeHHE MEXKPEMOHTHOTO MepUoa
PaboThl CKBaXKWH.

Paccmorpum 6oJiee mogpoGHO BUIBI MO3EMHBIX PEMOHTOB.

Texymum pemontom ckBaxkui (TPC) HasbiBaeTcsi KOMILIEKC pa-
60T, HAIPaBJEHHBIX HA BOCCTAHOBJEHHE pPabOTOCIOCOOHOCTU
CKBKMHHOTO U YCTBEBOTO O6OPYJIOBaHUA, W paboT 1O M3MEHEHUIO
peKUMa IKCIIyaTAllUU CKBAKUHBI, a TaKKe 10 OYUCTKE CKBAXKUH-
HOTO 060PY/IOBaHUS, CTEHOK CKBAXKWHBI M 32008 OT Pa3JUYHBIX OT-
goxennii (mapaduna, ruapaTHBIX TPOGOK, COJIEH, TPOAYKTOB KOP-
posuu). B coorsercrBun ¢ [IpaBunamMu BejeHHss PEMOHTHBIX PaGoT
B CKBaXMHaX, BBeAeHHbIMH B JeiictBue c¢ 01.11.97, x Texymemy
PeMOHTY oTHOcATCA caeayiomue pa6orsr [13] (Tabm. 9.1).

Ta6auma 9.1
Pa3HOBHIHOCTH TEKYLIEr0 PeMOHTA CKBAsKUH
Mudp Bugpr paor mo TPC
TP1 OcHawenue cKeax)uH CKAKUHHLIM 000PYO008aAHUEM

npu 660de ¢ sxcnayamavuio (us 6ypenus, oceoenus, 6esdelicmeus,
Koncepeauuu)

TP1-1 BBoj (poHTAHHBIX CKBAXKUH
TP1-2 BBoxa ra3zimmu@THBIX CKBaXXUH
TP1-3 Bsoa ckBaxuH, o6opyznoBanubix [IT'H
TP1-4 BBox ckBaskuu, o6opyznoBanubix DIIH
TP2 Iepesood cxeaxun na opyeoti cnocob dKcnayamayuu
TP2-1 Donranublil — razanr
TP2-2 Donrannpri — [ITH
TP2-3 @Donranapii — IIH
TP2-4 Tazmudr — TH

TP2-5 lFagmudpr — IIH
TP2-6 IIITH — 911H
TP2-7 OUH - HITH
TP2-8 HITH — OP3
TP2-9 IIIH - OP3

TP2-10 IIpoune Buabl NIEPEBOLA
TP3 Onmumusayus pexuma IKCN1yamayui
TP3-1 3menenne rayOuHbl 1oABeCKH, cMeHa tunopasmepa [IIT'H
TP3-2 N3smenenne riayOGuHbl 1MO/BECKH, M3MeHeHHe Tunopasmepa JIIH
TP4 Pemonm cxeaxumn, obopydosannvix IIITH
TP4-1 PeBusus m cmena macoca
TP4-2 Ycrpanenne o6pbIBa IMITAHT
TP4-5 3aMeHa TOJIMPOBAHHOTO IITOKA
TP4-6 3amena, ompeccoBka U ycrpaHenue HerepMmermunoctn HKT
TP4-7 Ounctka n nponapka HKT
TP4-8 PeBususi, cMena ycrbeBoro o60py/10BaHus
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I[Ipopmonxenne Tabua. 9.1

Mudp Buapr pa6or no TPC

TPS5 Pemonm cxeaxun, o6opydosannvix IITH
TP5-1 PeBusus u cMeHa Hacoca
TP5-2 CMeHa 3JIeKTpOo/IBUTATEIS
TP5-3 Ycrpanenne noBpexjenuss KaGeJist
TP5-4 PeBusus, cmeHa, ycrpanenue HerepMmermyHoctn HKT
TP5-5 Ouuncrka u npornapka HKT
TP5-6 PeBususi, cMeHa yCTbeBOTO 000PYIOBAHIS

TP6 Pemonm ¢ponmannoix cxeaxun
TP6-1 PeBusus, cmena, ompeccoBka u ycrpaHenne Herepmermunoctn HKT
TP6-2 Ounctka n npomapka HKT
TP6-3 CwMmeHa, peBu3Hs yCTbeBOro 060py/10BAHUS

TP7 Pemonm zasnugpmmvix cxeaxun
TP7-1 PeBusus, cMmena, omnpeccoBka U ycrpaHenue Herepmerununoctu HKT
TP7-2 Ounctrka n npomapka HKT
TP7-3 PeBusus, saMeHa, OYNCTKA ra3Jn@THBIX KJANAHOB
TP7-4 PeBususi, cMeHa yCTbeBOTO 000PY/0BaHUS

TP8 Pesususi u cuena 060py0osanus apmesuanckux u nozioudiougux

CKBANUM

TP9 Ouucmxa, npomviexa 3a60s
TPY-1 TIpombiBka ropsiueii nedroio (Bomoii) ¢ noGasnenuem ITAB
TP9-2 O6pabotka 3a6ost xumpearentamu (TTXB, CKO, TKO u 1.1.)

TP10 Onvimmuie pabomot N0 UCNLINAHUIO HOBYIX 8UO0E NOOIEMHOZ0

obopydosanus
TP11 Ipouue sudv pabom

BrimenrpuBeieHHble  paGOTHI BBLITIOJHSAIOTCS OPUTA/0H TEKYIIETo
PEMOHTA CKBaXXWH, OJTHAKO B IIPOMBICJIOBOM TPAaKTHKE WX dYalle Ha-
3BIBAIOT 6pUTAaMy TIO3€MHOTO PEMOHTA CKBAJKHMH, YTO HE COBCEM
IPaBUJIbHO, TaK KaK IOA3EMHBIH PEMOHT CKBAa’KMHbBI BKJIOYAET B
ce6sT KaK TEKYIIUH, Tak ¥ KalUTAJTbHBII PEMOHT, T.e. 3TO TOHSTHE
mpe. bpuraaMu TeKyInero peMoHTa CKBaKHH MOTYT BBITIOJHSTHCS
paboThI 10 YyCTPaHEHUIO HEKOTOPBIX aBapuit (Hampumep, W3BJede-
nne HKT), e 3aHMMamOmMX MHOTO BPEMEHH.

Kanuranbupim  pemontom ckBakun (KPC) HasbiBaeTcss KoM-
IJIeKC PaboT, CBSI3aHHBIX C BOCCTAHOBJEHHMEM pabOTOCIOCOOHOCTU
06CaIHBIX KOJIOHH, I[EMEHTHOTO KOJbIIA, TPU3a60iHON 30HBI, JIHK-
BUIAINEH CJIOKHBIX aBapuil, CIYCKOM U TOJbEMOM OGOPYIOBAaHUS
IPU pas3fe]bHON 3KCIIyaTaIll M 3aKadKe.

K kamurajgbHbIM peMOHTaM CKBaJKUH OTHOCITCS PabOThI, IMpej-
craBjennble B Ta6i. 9.2. Jlannbie paGOTbI BBIIOJHAIOTCS 6puraja-
MU KalUTAJbHOTO PEMOHTA CKBAaKHH.

B coorBerctBum ¢ [13], Hapsay ¢ MOHATUSAMM TEKYIIUNA W Kalu-
TaJbHBIA  PEMOHT CKBaKWHBI, BBEJE€HO TOHATHE CKBAXXUHO-
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Ta6nuia 9.2
Pa3HOBHHOCTH TEKYLIEr0 PEMOHTA CKBASKUH

Mudp Buapr pa6or o KPC
KP1 Pemonmmo-usonsyuontvie paéomot
KP1-1 OTKJIIOYeHVEe OTAEeJTbHBIX OOBOJHEHHBIX WHTEPBAJIOB TLIACTa
KP1-2 OrTkJII04eHe OT/JeJIbHBIX IIJIACTOB
KP1-3 UcnipaBsiennie HerepMETHYHOCTH I[€MEHTHOTO KOJbBIIA
KP1-4 HapamuBanue IeMEHTHOrO KOJIbIIA 32 SKCILIyaTaIIOHHOH, IpoMe-
SKYTOYHOI KOJIOHHAMU, KOHIYKTOPOM
KP2 Yempanenue nezepmemuunocmu IKCNAYAMAUUOHHOT KOJIOHHDL
KP2-1 Ycrpanenne HerepMeTHYHOCTH TaMIIOHUPOBAHHEM
KP2-2 YcrpaneHue HerepMEeTUYHOCTH YCTAHOBKOI IJIacThIPs
KP2-3 YcTpaneHye HErepMETHYHOCTH CITYCKOM JIOTIOJHHUTEIBHON 006CaHOI
KOJIOHHBI MEHBIIEr0 JnaMeTpa
KP3 Yempanenue asapuii, donyuennolx 6 npoyecce IKCNAYAMAyUU Ui
pemonma
KP3-1 3Bneyenue o6OpYy/OBaHHS M3 CKBAXKHH IIOCJIE aBapuil, JOIyIIEH-
HBIX B IIPOIlECCE IKCILTyaTaI[IH
KP3-2 JInkBuganusa aBapuil ¢ 3KCILIyaTallMOHHON KOJIOHHOI
KP3-3 Ouncrka 32608 U CTBOJIA CKBa)KMHBI OT META/IMYECKUX IIPEJIMETOB
KP3-4 [Ipoune paGoTHI 1O JUKBHJAIMKM aBapHil, [OMyNIEHHBIX TIPU IKC-
IIyaTalui CKBaXKIH
KP3-5 JIukBujanus aBapuii, AONYLUIEHHBIX B IIPOIleCCe PEMOHTA CKBAa’KUH
KP4 ITepexod na Opyzue zopuonmul u pasobuenue nAaACmMos
KP4-1 Ilepexon Ha Apyrue TOPU3OHTHI
KP4-2 Paso6ienne naacron
KPS Buedpenue u pemonm ycmanosox OPI, OP3, naxepos-omcexameetl
KP6 Komnaexc nodsemuoix pabom, cessannoix ¢ 6ypenuem
KP6-1 3ape3Kka HOBBIX CTBOJIOB CKBa’KHH
KP6-2 Bypenne nementHoro crakaHa
KP6-3 DpesepoBanne HGanMaka KOJOHHBI € Yriay6JeHUeM CTBOJIA B TOPHOI
opojie
KP6-4 Bypenune u o6opynoBanue mypdoB U apTe3UaAHCKUX CKBAKHUH
KP7 Ob6pabomka npusaboiinoti 30HvL
KP7-1 [IpoBesienne KucaOTHON 06paGOTKH
KP7-2 IIpoBenenue I'PIL
KP7-3 IIposenenue TI'TITT
KP7-4 Bu6poo6paborka npu3aboiHON 30HBI
KP7-5 Tepmoo6paboTka npu3aboitHOl 30HBI
KP7-6 TIpombiBKa 1pu3a6oiiHOil 30HBI PACTBOPHUTEJISIME
KP7-7 [TpombiBKa mpu3a6oiinoii 30ubI pacTBopamu [TAB
KP7-8 O6pa6otka tepmorazoxumudeckumu Merogamu (TTXB, IIT u T.1.)
KP7-9 TIpoune Buabl 06pabOTKY MPU3AGOIHOI 30HBI
KP7-10 BoipaBauBanne mpoduis MPUEMUCTOCTH HATHETATEIbHBIX CKBAKITH
KP7-11 [lonotHuTebHAs nepdopalys U TOpPIeANpPOBAHHE paHee IPOCTpe-
JIEHHBIX MHTEPBAJOB
KP8 Hccaedosanue cxeaxun
KP8-1 WccnenoBanne XapakTepa HACBIIIEHHOCTH ¥ BBIPAGOTKH IIPOJYK-
THUBHBIX ILJIACTOB, YTOYHEHHE Ie0JIOTMYECKOro pa3pe3a B CKBAKMHAX
KP8-2 OlneHKa TeXHUYECKOTO COCTOSIHUSI CKBaXXMHBI (00cJe/loBaHne CKBa-

SKHHDBI)
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Hpomonxkenune Tabm. 9.2

MIndp Buapr pa6or o KPC
KP9 Ilepesod na ucnoav3osanue no OpyzoMy HA3HAUEHUIO
KP9-1 OcBoenne CKBa)kMH I10J] HarHeTaTeJ bHbIE
KP9-2 TlepeBo/i CKBasKUH 1O/ OTOOP TEXHUYECKOI BOJIbI
KP9-3 TlepeBox CcKBaskMH B HAOJIOAATENbHbIE, MTBE30METPUUYECKUE
KP9-4 [lepeBos CKBaXXWH I0J] HarHEeTaHWE TEIJIOHOCHTENS WJIM BO3/LyXa
KP10 B600 6 sxcnayamauuio u peMorHm HaAzHemAme oHulX CKEAKUH
KP10-1 Ocnarienne napo- ¥ BO3/yXOHarHeTaTeJIbHbIX CKBa)KUH IPOTHUBO-
MeCOYHBbIM 060PY/I0BAHIEM
KP10-2 IIpomMbiBKa B mapo- ¥ BO3JyXOHArHETATeJbHbIX CKBAXKUHAX IIecya-
HBIX TPOGOK
KP11 Koncepsauus u packoncepeauus Ckea un
KP12 IIpouue 6udvr pabom

Ta6nuia 9.3
PasHOBH/IHOCTH CKBaKUHO-ONEPAIUi

ludp Buibl 1 [OBH/bI ONEPALHIl TexHUKO-TeXHOJIOTHYeCKHe
TpeGoBaHus K claye
TTHII1 Co3smanme 0TOpOYEeK: Broinosnenune 3annaHupoBaH-
HOTO 06BEMa paboT
ITHII1-1 pacTBOpHUTES To xe
ITHII1-2 pactBopa IIAB “
ITHII-3 pacTBOpa MOJUMEPOB “
ITHII1-4 KHCJOT “
ITHII1-5 neoveit «“
ITHII1-6 ropsueit Bo/ibl «“
ITHII1-7 mapa “
TTHII1-8 Ta30KUIKOCTHBIX cMecell «“
ITHII1-9 AKTUBHOIO WJIII “
ITHII1-10 rasa “
TTHIT1-11 Mapora3oBbIX CMecei “
TTHIT1-12 MUIEJISPHOTO PACcTBOPa “
ITHII1-13 JIPYTUX DPeareHToB “
TIHII2 Muunuuposanue 1 peryaupoBa- Boinosnenune 3annaHupoBaH-
HUE BHYTPHILJIACTOBOTO TOPEHHS HOTO 06BeMa paboT

oriepaiys 10 TOBBINIEHWIO HePTEOTNAaul TIJIACTOB, TaKKe OTHECEH-
Hasl K PEMOHTHBbIM paboTraM B cKBakmHax. CKBasKHMHO-OIepalueit
PEMOHTHBIX PalbOT TIO MOBBIEHUIO HE(DTEOTAUN TITACTOB SBJSETCS
KOMILJIEKC paboT B CKBa)KMHE 10 BBEJEHUIO B TJIACT areHTOB, WHU-
MUUPYIONNX TIPOTeKAaHUue B HeApax Iiacta (pu3nYecKuX, XUMude-
CKUX MJU OMOXUMHUYECKUX IIPOIECCOB, HAINPaBJEHHBIX Ha TIOBBI-
nenre Koadduimenta KoHeyHOro HedTEBBITECHEHUS HA JAHHOM
yuactke 3anexu (taba. 9.3).

JlanabiMu paboTaMK 3aHUMAIOTCS, KaK IMPaBUJIO, OPUTaJbl Kalu-
TAJbHOTO PEMOHTA CKBAXKWHBI WJIM JI[PYyTHUE CIHEIHAJN3UPOBAHHbBIE
O6puUrajibl, BXO/IINE B COCTAB YIPaBJeHUs MOBbIIIEHUST HePTEOT-
Jlaud ILJIACTOB M KamuTaabHoro pemonTa ckBakun (YIIHII u KPC).
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9.2. Arperartbi, 000pyAOBaHHiE
U HHCTPYMEHT

[Ton3emMHbBIIT PEMOHT CKBa)KUH CBSI3aH C II0J/bEMOM N3 CKBa>KMHbI
U CIlyCKOM O6GOpY/OBaHUs, WHCTPYMEHTA, Pa3JHYHbIX NPUOOPOB, a
TaKKe C 3aKaYyKOH B CKBAKHMHY TEXHOJOTHMYECKHUX KUKOCTEH.

[l aTOTO TTPUMEHSIOTCS CJIeYIoNHe CIOoCcOObl PEMOHTA!

C TIOMONIBIO CKBA)XUHHOTO TPYGOMPOBOJA, COOUPAEMOrO U3 OT-
JIeTbHBIX TPYO;

C TIOMOIIBIO CKBAXUHHOTO TPy6OIIpoBoia U3 ru6Kux Tpyld, Hama-
ThIBaeMbIX Ha GapabaH;

C WCIIOJIb30BAaHMEM KAHATHON TEXHUKW WJU Ha KabeJe.

[ JoCTaBKU  TEXHOJOTMYECKUX KUJKOCTEH MCIIO0JIb3YIOTCS
CKBa)XKMHHBIE TPYyGOIPOBOABI, MeXTpyOHOe (ecam  CKBasKMHHBIX
Tpy6ONPOBOIOB HECKOMBKO) M 3aTpyOHOE mpocTpancTBo. Kax mpa-
BUJIO, TIPU MPUMEHEHUHN HECKOJIbKUX CKBAKMHHBIX TPYGOIIPOBO/IOB,
UX Pas3MeIainT KOHIEHTPUYHO Io tumy “rtpy6a B Tpy6e”. Ilapas-
JIeJJbHOE TOJBeIuBaHue Tpe6yeT OOJBIIMX [UAMETPOB OOCAIHBIX
KOJIOHH ¥ CIIEI[MATbHOTO 060PYAOBAaHUS, HANPUMEP IIaKEpPOB C JIBY-
MS TapajjielbHO PaCHOJIOKEHHBIMU cTBoJlaMu. [loaTomMy Takoe
MO/IBEINUBAHNE HE HAIJIO NMUPOKOTO NMPUMEHEHUS B Hallleil cTpaHe.

[Ton3emMHbBINT PEMOHT MOKeT NPOBOJUTBHCS IIPU OTKPBITOM U 3a-
KPBITOM WJI T€PMETH3UPOBAHHOM YCTbeE.

B mepBoM ciy4yae cKBaXKMHY HEOOXOAMMO OCTAHABJIUBATD ITyTEM
ee TJIYIIEHUS W 3aMelleHNs] BHYTPUCKBAKMHHON SKHIKOCTH Ha Oe-
30MMACHYIO KUJKOCTb C TI€JIbI0 CHIDKEHWSI €€ arpPecCUBHOTO BO3JIEN-
CTBUA Ha OpUTAZy TOJ3eMHOTO PEMOHTA U OKPYKAIONIYIO CPE.Iy.
[nymenwe CcKBakKMHBI, KaK MPABUJIO, CYIECTBEHHO YXY/IIAET CO-
crosiure Tpu3aboONHON 30HBI CKBAKUHBI M MOXET MPHUBECTH K
CHIDKEHMIO ee Je6uTa.

Bo BTOpOM ciIy4ae peMOHT NMpOW3BOAWTCS 6e3 TJIYIIEHUS CKBa-
SKMHBI, UTO HE TIPUBOJUT K CHUKEHUIO ee e6uTa Iocje PEeMOHTA,
yJIydIiaeT ycJaoBHUs paboTbl GPUTAJALI TTOA3€MHOTO PEMOHTA W CHH-
JKaeT BEPOSITHOCTb 3arpss3HeHusl OKpyskawoleil cpeabl. Ho mpu
aTOM TpebyeTcsl CJO0XKHOe I0POrocrosiiee 060PYyIOBaHUE, BKJIOYA-
Iolllee YCTbeBbIe IIPEBEHTOPBI W YIJIOTHEHWE YCTbs, CHOCOGHOE
o6ecrieunBaTh TePMETUYHBIH Mpormyck Tpy6 ¢ Mydramu. Kpome To-
ro, B OTJINYME OT PEMOHTA MPHU OTKPBLITOM YCTbe, T/e CIIyCK 060py-
JIOBaHUS TMPOUCXOJAUT TOJ €r0o COOCTBEHHBIM BECOM, B 3TOM CJydae
Heo6XOIUMO HCIIOJIb30BAHUE CHEIMATbHBIX YCTPONCTB HA YCTbE,
06ecreynBAIOIUX CO3/[AHUE OCEBON HArpy3Kd HA TPYObI /IS IIPO-
TAJKUBAHUS KOJOHHBI B CKBAKUHY TP OOJBIINX [TaBJEHUIX Ha
HEM.
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Puc. 9.1. CxeMa yCcTaHOBKH ¢ THOKMMH TPyGaMu /IS TIOJ3EMHOTO PEMOHTA CKBAsKHH:
1 — mupkyasuuonnelii nepesoguuk; 2 — ru6kue HKT; 3 — kosonmnas rososka; 4 —
[poccesib; 5 — OTBOAHAS JHMHUS; 6 — HUPKYJSALUOHHbBIH TPOWHHK C JpoccesieM
MPOTUBO/IABJIEHUST U 33/BIJKKON; 7 — dYeTbIpeXILIallleyHblil MpeBeHTop; &8 — caJib-
HUKOBasi KOpPoOKa; 9 — MHAMKATOP Beca; 10 — MHXKEKTOPHAsI TOJIOBKA JJISl TOJAYd U
U3BJIEYEHUS] KOJIOHHBI THOKUX TPyO; 171 — BbIIpsIMJIsIONiee yCTPOICTBO; 12 — 1OaD-
eMHbBIIl KpaH MHXXeKTopa; 13 — Gapaban ¢ ruOkum HKT; 74 — xabuna ynpasienus;
15 — aueprernyeckuii 610K

B mocremqree BpeMsi PEMOHT IIPH TePMETH3UPOBAHHOM YCTHE
MOJIYYUJT MIMPOKOE PACIPOCTPAHEHUE MPH HCIIOJIb30BAHUN YCTAHO-
BOK ¢ tubkumu tpyGamu (puc. 9.1). IT0 06DBACHSAETCA: CYNIECTBEH-
HBIM YMPOIIEHNEM YCTHEBOTO 000PYAOBAHUS BCJEACTBHE OTCYTCTBUS
MydT Ha Tpy6axX ¥ BBIMOJHEHHS TPyO, HaMaTbIBAeMbIX Ha 6apabaH;
BO3MOYKHOCTBIO OBICTPOTO IPOBEJIEHUST CIYCKOMOAbEMHBIX OIEpa-
Uil ¥ MIAPOKOrO MPUMEHEHUST CPEJCTB aBTOMATH3AIlMi U KOHTPO-
sst. [lomo6uble TexHosoruu Bce GOJbBINE HCIOJB3YIOTCS B Hallel
crpate st GopbObl ¢ TapadUHOBBIME, TUAPATHBIMU POOKAMHU.
M3BecTHO WX MPUMEHEHHUE JUJISI CIIyCKA HCCJIE0BATENbCKUX IIPU-
GOpOB, YCTAHOBKH ra3juTHBIX KJIANAHOB, T.€. B CJAy4asax, TAe He-
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Puc. 9.2. Pasmelnenne 000py10BaHus IPH NO3EMHOM PEMOHTE CKBAsKUHDI:
! — TPaKTOPHBIH NMOJbEeMHUK; 2 — KaHat, 3 — yIop [JIs TPAaKTopa; 4 — MOCTKHU; 5 —
OTTSDKHOU pOJIMK; 6 — TpyOa; 7 — azeBarop; & — mrponsl; 9 — kpiok; 10 — rtase-
BbIU 6JI0K; /71 — BbIIIKA; 12 — KPOHOJIOK

06x0uM ObICTPBIH CIIyCK NPUOOPOB MPU T€PMETU3UPOBAHHOM YC-
tbe. C HUCIOJb30BaHMEM a30THBIX TEXHOJIOTHIl, T.e. MOOUJIbHBIX
A30THBIX YCTAHOBOK /ISl TeHepallMy a30Ta U ero IPUMEHEHUS g
Pa3JIMYHBIX TEXHOJIOTUYECKUX IIPOLECCOB OCBOEHUS U PEMOHTA
CKBaKWMH, TIOJYYUJIM NMTTPOKOE PACHPOCTPAHEHUE YCTAHOBKU C TPY-
6amMu. A30T T03BoJIgeT ofecTeunTh Ge3omacHoe BepeHue padoT.

Hawubosibiiiee pacrpocTpanenue MOJYYUJ TOJA3EMHBIH PEMOHT
MIpU OTKPBITOM ycTbe ¢ cobupanueMm kojgoHHbI HKT u mranr us
OT/ZeIbHBIX TPYO M IITAHT COOTBETCTBEHHO.

Cryck W TOADbEM Pa3JMYHOTO MOA3eMHOTO OGODYAOBAHHUS U WH-
CTPYMEHTA MpU MOA3EMHOM PEMOHTE OCYIIECTBJSIOT C MOMOIIHIO
MObEMHOM JIe6eIKM WM TOABEMHON YCTAaHOBKM, Ha3bIBA€MOW ar-
peraTtoM [IJig TO/JI3eMHOTO PEMOHTA CKBAYKUH.

[Mombemuas nebenka 1penHasHavyena s paGoTbl B COYETAHUU
CO CTaIlMOHAPHBIMHU BBIIIKAMHU, YCTAHOBJEHHBIMU HaJl YCTbEM CKBa-
skubbl (puc. 9.2). Ha Bepxy BbINIKM MOHTHPYETCS KPOHOJIOK 12,
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OCHAIIICHHDIN TaJIeBbIM KAaHATOM C TaJeBbIM O0koM 0. Ha tanesom
6s0ke 10 mojBemuBaeTcs KpIOK 9, HA KOTOPOM C IIOMOIIBIO IITPO-
noB 8§ U 3jeBaTopa 3 KPEHMUTCS KOJOHHA HACOCHO-KOMIIPECCOPHBIX
Tpy6 6 wiu mrtanr. CTaJbHON TaseBblii KaHAT 2 OT JieOe/IKu TpaK-
TOpa-MoIbeMHUKA | TIPOIYCKAeTCS depe3 OTTSKHOU pOJIMK 5, pac-
MOJIO’KEHHBIT B HWU3Y BLINKH [/, depe3 poJWKH KpoHOJOKA 12 1
TajseBoro 6j0ka 10 m o6paTHO B TOM »Xe mopsiake. HemoaBu:kHbIN
KOHeIl KaHaTa MPUKPEILISEeTCS Y OCHOBAHUS BBINIKU, A TOABUMKHBIN —
K Gapabany sne6enku. OTTSIKHOW POJNUK 5 TPEXyIPEsKIAET OIPOKU-
JbIBaHWE BBIMIKHM TIPU MOJbEME WU CIIyCKe KOJOHHBI TPYO.

OG6opyoBaHue JJS TIOJ36MHOTO PEMOHTA MpeayCMaTpUBaeT Ha-
JUYre Ha CKBa)XWHE TIOCTOSTHHOM 3SKCILIYaTAallMOHHOW BBIINIKH, YTO
He coBceM yao6uo. [Toaromy B Hactosiiiiee BpeMsi GOJibliiee PacIpo-
CTPaHEHME IOJYYUJU IOJbEeMHbIE arperarbl, Ha KOTOPBIX CMOHTH-
pPOBaHBI MauTa M BCe Heo6XoauMoe 06OpYAOBaHUE JJS MPOBEIEHUS
CITyCKOTIOAbeMHBIX pabot. Ilomo6Hble paGOTBI MOTYT OCYUIECTBJISITH-
CS Kak ¢ YKJIQIKOI TpyO Ha MOCTKH, TaK W C UX YCTAaHOBKOW B Bep-
TUKaJbHOE ToNokeHue. Ilociennee OOBIMHO TIpeaycMaTpUBaeT
NpUMEHEHNe BEPXOBOro pabovero u 6oJiee TPEANOYTHTENbHEE, TaK
KaK IIpU 3TOM He MHPOUCXOJUT WU3HOC HUIMIETbHBIX KOHIOB TPYO,
YTO TO3BoJisgeT TpuMeHATh Tpy6bl Tuna HKM u apyrux, anaso-
CUYHBIX 9TOMY, Y KOTOPbBIX YIJIOTHEHUE COEJIMHEHUI BBIIOJHEHO 3a
CYeT CIENWaJbHBIX MPOTOYEK HAa KOHIAX WJW 32 CYET MPUMEHEHUS
Pa3JIMYHBIX YIJIOTHUTETbHBIX KOJIEll, Hampumep, u3 TedJioHa.
OO6uuii Buj arperata ¢ BePTHKAJbHOU YCTaHOBKOU Tpy6 IpejcTas-
JieH Ha puc. 9.3.

Ecan mompemHas ycTaHoBKa GOJIBIION TPy30MOJIBEMHOCTH CHAG-
JKeHa JIOTIOJHUTEJBHBIM 060pYIOBAaHWEM, II03BOJIIOIUM CYIIECT-
BEHHO TIOBBICUTH ee (DYHKIMOHATbHBIE BO3MOXKHOCTU, HAIPUMED,
MPOBOUTL GYpPOBBIE PabOThI, T.€. €CJM B €€ COCTaB BXOISAT HACOC-
HbI 6JI0K, GJIOK OYMCTKUA U TIOATOTOBKM GypOBOTO pacTBopa, mepe-
JIBUKHBIE MOCTKU € paboueil IJIOIIAJKOM, TO Takas yCTAHOBKA SB-
JISIETCS] KOMILJIEKCOM TIOZ'BEMHOTO 060PYIOBAHUS.

Passnnmuusa Mexxay arperatamMu JJIsl TEKYIIETO0 U KallMTaJIbHOI'O
PEMOHTa CKBaKUH YCJOBHBIE, B OJHUX CJydasX arperat MOXKeT
WCIIOJTb30BATLCSA /IS TEKYIIEr0o PEMOHTA, a B JAPYTUX — IS Kalu-
TaJbHOTO. CUUTAIOT, YTO arperar JJs KallUuTaJIbHOTO PEMOHTA [0JI-
JKEH TI03BOJIATH IIPOBOAUTH OypoBble PaGOTbl M HUMETb OGOJIBIIYIO
I'PY30I10bEMHOCTb.

Ha npombicaax Poccunm MOXXHO BCTPETUTb arperarbl Kak orede-
CTBEHHOTO, TaK W 3apyOesKHOTO MPOW3BOJICTBA. PaccMmorpum GoJiee
moAPOGHO TEXHUKY a3epOallxKaHCKOTO TPOU3BOJICTBA, KOTOPast
ceifyac TPaKTHYECKW HE BBIITYCKAETCsS, HO elle BbIpadaTbhiBaeT CBOM
pecypc M BCTpeYaeTcsl Ha MPOMBICJIAX.
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Puc. 9.3. O6muii Bu/ arperata B TpaHCIIOPTHOM H PaGoYeM MOJI0KEHUSIX

[MombemMuuk — MexaHuueckas Jjebe/Ka, YCTAHOBJIEHHAS HA TPaK-
Tope, aBTOMOOWJIE WU OTAeabHOU pame. [IpuBojgom mebenku siBJIS-
eTCs TATOBBIN JBUTATEJSb TPAKTOPA, aBTOMOOWJIS MJU OT CaMOCTOS-
TEJBLHOTO JIBUTATEJSI BHYTPEHHETO CTOPAHUS WJN 3JEKTPOIBUTATE-
. Arperar, Kpome 06OpPYAOBaHUS MOJBEMHUKA, OCHAIEH BBIITKON
U MEXaHW3MOM JIJid ee ToabeMa Wau onyckanus. llogbeMHUK
ASUHMAII-4311 co3man nHa 6ase ryceHMYHOro GOJOTOXOIHOTO
tpaktopa T-100M3BKC uau o6braroro tpaktopa T-100M3. Tsro-
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BOe ycmJime Ha KaHate, paBHOoe 75 kH, obecnednmBaeT TpW OCHACT-
ke 2x3 nogbem uau cinyck HRKT48%x4,0 u HKT114%x7,0 coorBetcT-
Benno gm0 6400, u 1500 m. Ilpum ocHactke 3%X4 U 4X5 MOmbEM
HKT114x7,0 cocraBasier coorBercrBeHHO 2200 1 2800 M.

OCHOBHBIMH y3JIaMU TOJIbEMHUKA SBJISIOTCS TPAHCMHUCCHS, Jie-
6e/lKka, MHEBMATHYECKAsl CHUCTEMa M CUCTeMa YIpaBJjeHus. TpaHc-
MUCCHSI COCTOUT U3 HYeTHIPEXCKOPOCTHOW peBEPCUBHON KOPOOKH
nepeay, MPUEMHbIl BaJ KOTOPOW COeJUHEH C BAaJOM BBIBOJA MOII-
HocTh TpakTtopa. Jlebenka — omgHoGapabanHas ¢ OOYKOI JMAMETPOM
420 mMm. [THeBMOcucTeMa obecrieuynBaeT yipaBjieHue (GPUKIIMOHHON
MydTOl BRAOUeHHUS OapabaHa, yCUJIEHWE TOPMO3a, MepeKJIvYeHne
CKOpOCTell B KOPOOKe Tepesiad W YIpaBJieHUE CIEMJIEHUEM JIBUTA-
TeJs W, KPOME TOro, IHUTAeTCs OT KOMIIPeccopa C TIPUBOJOM OT
IIKUBA BEHTHUJIATOpPA JBUTaTessd. MeXaHu3MOM YIPAaBJISIOT U3 Ka-
OWHBI TPAKTOPA.

Jlebenka moabemuast JIIIT-8 nsi peMoHTa CKBa)XWUH TJIyOUHOM
st 2500 M co3mana Ha 6aze Tpakrtopa T-130.1T ¢ TaroBeIM ycum-
em 84 xH.

Jle6enka mombemuas JIIIP-109 wucnomnb3yercsd nAis CIycka W
noagbema HKT u 6ypusibnbix Tpy6, a Tak:Ke [/ [IPUBOJA POTOPA B
IpoIlecce PEMOHTA CKBAXKUH CO CTAI[MOHAPHBIX BBINIEK HA MOPCKHUX
npombicaax. IlpuBox sebeaknm — OT [ABYX 3JIEKTPOABUTATENEN
(o6meit momuocTbio 150 KBT) 4epes peayKTOp € IIOMOIIbIO MIUHHO-
mHeBMaTHueckux MydT HITIM-300x100, kapaaHHyo Iepeady, de-
TBIPEXCKOPOCTHYIO KOPOOKY Tiepe/lad, KOHWMYECKYI0 W IUJIUHIpUYe-
CKyIO 3y6uaTble Nepeaayn.

Jlebenka JIII-11D wucnosb3yercs [ pPEeMOHTAa U OCBOEHUS
ckBaXuH Tay6unoit g0 3500 M. Momuocts npuBoga 320 kBr, rpy-
30I0beMHOCTh Ha Kpioke 104 T (Ha mepBoOil CKOPOCTH W IPU  OC-
HacTKe 5X6).

Arperat ASUHMAIII-37A cMonTHpOBaH Ha MIaccu aBTOMOOUJIS
KpA3-255b u npeanasnauyen [Jisi peMOHTA CKBKUH TJIyOUHOH 10
2900 M (HOMUHAIDbHAL I'PY30M0ABEMHOCTD 32 1). IlpuBox HaBecHO-
ro o60py/0oBaHUs arperaTta Je6eIKN MPOBOAUTCS OT TITOBOTO JIBUTA-
TeJiT aBTOMOOWJISI Yepe3 KOpoOKy Iepejad, BKJOYEHHYIO Hamps-
MyI0, U Pa3laTOvYHyl0 KOpOOKy. BbIika cBapHas, peleTr4aToil KOH-
CTPYKIIH, TeJeCKONUYecKas, JABYXCEeKIMOHHAs. BpicoTa ee oT 3eM-
Ju 10 ocu KpoH6Joka 18 M, 4To MO3BOJISIET MOAHUMATD TPYOy JJu-
Hout 0 12,5 M.

Arperar ASMHMAIII-43A nHa 6a3e TyceHWYHOTO GOJIOTOXOIHOTO
tpakropa T-100M3BKC mnpennasHaueH A TeKyIIero PeMOHTa
ckBaXuH Tay6mnoit no 2900 M. HoMmuHambHAS T'PY30TOABEMHOCTH
28 T.

Ycranoska mnoabemuag YIIT-32 na 6ase nomgbemnuxa JIIIT-8
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Puc. 9.4. Arperatr A-50V:
1 - mepegnsas omopa; 2 —
IIPOMEXYTOYHAs ormopa; 3 —
KoMmIpeccop; 4 — TpaHCMUC-
cusg; 5 —  TIPOMEXYTOUYHbBIN
Bax; 6 —  THAPOIWJIMHID
[oJ{beMa BBIMIKU; 7 — OrpaHu-
YUTeJIb MOJbeMa KPIOKOOIOKA;
8 — rTaneBadg cucrema; 9 -—
nebenka; 10 — Bpromka; 11 —
MyJbT ympasjeHus; 12 —
ONOpHbIE  JIOMKparbl; 13 —
poTop
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IPY30TIOBEMHOCTBIO 32 T WMEET BBINIKY, AHAJOTHYHYIO HCIOJIb3ye-
moii B AsSMTHMAIlle-37.

Arperatr “bBakunen-3M” c¢ TaroeiM ycuiuem 78 kH cMoH-
THpoBaH Ha TpakTope T-100M3, coctouT u3 mMOABEMHON Jebe-
KW,  TEJeCKONMWYECKON BBIIKW, KPOHOJOKA, TajIeBOro OJiOKa C
TPEXPOTMM KPIOKOM, MeXaHW3Ma TObeMa BBINIKA U KOPOOKH Tepe-
Jad.

[lns KanuTaJibHOTO PEMOHTA WCIIOJb3YeTCsl CAMOXOJHAs yCTa-
HoBka YIIT1-50 rpysomombemuoctbio 50 T Ha 6ase TpakTopa
T-130.1T-1. [lnsa atux ke Ieseit npumensiercss arperat A-50Y Ha
6a3e aromo6msiss KpA3. OH npepHasHavyeH [Jisi PEMOHTA CKBaKUH
ray6unoit 1o 3500 M ¢ ykgagakoit Tpy6 Ha MOCTKH, a TaKkKe [JIs
pas3bypuBaHUS 1EMEHTHON TPOOKM B KOJIOHHAX gumamerpoMm 140—
168 MM, TPOMBIBKM M TapTaabHbIX paboT. Bxoasmmuii B cocraB ar-
perara mpoMbIBOYHBINT Hacoc 9MIp cMOHTHpPOBaH Ha [IBYXOCHOM
asronpuiienie 2[1H-2. [laBnenme wnacoca 16 MIlla npm mogave
6,1 n/c. Ilpm pnaBnenmm 6 MIla momada cocTaBJsgeT OKOJIO
10 1/c. JlanHbiii arperaT BbIlTycKaeTcs B Poccum u Halmes IMHAPO-
KO€ paclpocTpaHeHue Ha IIPOMbBICJIAX, MO3TOMY PACCMOTPUM €ro
nosipobHee.

OO6muit BU arperata M €ro OCHOBHBbIE Y3JIbl NPEACTABJIEHbI Ha
puc. 9.4.

YrpaBieHue BceMH MeXaHU3MaMU arperata Kak MPU yCTaHOBKE
BBINIKKA B paboyee TMOJOXKEHUE, TaK W TPHU CIIYCKOMOIbEMHBIX OTe-
palusaX OCYIIECTBJSETCS C OTKPBITOTO IMyJbTa, PACIOJOXKEHHOTO Ha
paMe arperara y 3ajiHell ONOpPbBI BBIIIKH, CJIeBa 1O XOJy aBTOMOOGU-
as1. [IpuBog HaBecHOTO O60OPYZOBAHUS arperarta M HAcOCHOTO 6JOKa
OCYTIECTBJISIETCST OT TATOBOTO JABWUTATENsS Yepe3 KOpPoOKY CKOpocTeif,
BKJIIOUEHHYIO HalpsMylo, ¥ pa3JaTouyHyio KopoOKy. CKopocThb
mogbeMa Kpioka arperata A-50Y ¥ TIpy3omoabeMHOCTh Ha KpIOKE B
3aBUCUMOCTH OT BKJIOYEHHOW CKOPOCTU JieOeIKH TIPeCTaBJIEHbl B
tabu. 9.4.

B nacrosiee BpeMs Ha IPOMBICJIAX OSIBUJNCH HOBBIE arperatbl
JUUIST TIOZI3EMHOTO PEMOHTA.

Ta6aumuna 9.4

Tepenaua Yacrora spamenns CxopocTb mobeMa I'pysonogpemMHOCTD
Gapabana arperaTta, KpPIOKa, M/C Ha KpIOKe, T
MuH !
I 39,8 0,181 50
1I 69,8 0,317 34,5
111 153 0,695 12,6
v 268 1,215 7,5
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Texuuueckasi xapakrepuctuka arperata A-30Y
Jlebedxa

HaunGoubiitee TsiroBoe ycusue Ha HaGeraionieM KOHIIE TaJeBOTO
KaHatTa, KH ...
Pasmepnl 6oukn GapaGana (AnaMeTpx/IMHA), MM.... .
JlnameTp peGop/ 6aPABAHA, MM .........ooureniainieaneeaneaannn..
TopMo3HbIe NIIKUBbI:

27 (oh: (o
JIHAMETD, MM . ettt et e e et e e et e e et e e e e eeeeens 1000
TopMo3HbIE JIEHTDI:
R o) (o R P 2
D1E0740) 71 £ I 1Y 150

BbicoTa OT 3eMJIH IO KPOHOTOKA, M ..ueneesnneannienneeaneaannsns
HawuGosbuias aauHa MOgHUMAEMOR TPYObI, MM .......
Paccrosinie oT Topiia paMbl 0 OCH CKBAKHHBI, MM
OCHACTKA TAJEBOM CHCTEMBI. .....oeeiieieeeeeeaaaaaannns

(mectucTpynHas)
[lnameTp, MM:
KaHaTHOro WKuBa (110 HY JKEA06a). ... oo, 470
TATEBOTO KAHATA. .+t eevvsennnteeennneeeenneeeannneeeannneeannns 25
Tsizoswiil dsuzamenv
0 YeTrbIpexXTaKTHbIN

[IUJIMH/POBDIN /-
3esqbp ¢ V-06pas-
HBIM PAaCIIOJIOXKe-
HITEM I[IJIHHIPOB

D 0 ) SAM3-238

Momnocts (ipu 7 = 2100 Mun™"), KBT.........oooiiiii 176,5
Pomop

Hawubosbuias crarnueckast Harpyska Ha crost, KH ............ .. 500

Yacrora Bpamenus (B MUH ') TIpHW mepemave:
I

BajIa FPUIpOHpI/IBOIIa...‘.‘.‘..........‘.‘.‘..........‘.‘.‘.......: 173; 300
MortHoCTh TIpH TIEpe/ave:
I

Har6OJIbIIAS HA BaJy I'MAPONPUBOJA
Hawubosbuiee nonyckaemoe jgasjenue macyaa, MIla.............. 12
JlnamMeTp MPOXOMHOTO OTBEPCTHUST CTOJIA, MM..........

JlameTp KJIMHBEBBIX 3aXBaTOB JJisi TPYO, MM

I pomvisounwviii nacoc

UL o 9MTIp
Hau6ombuiee gasnenue (1pu nopaue 6,1 a/c), MIla.......... 16

HawuGoapmas nogava (mpn pasaenun 6 MIla), o1/c 9,95

Macca HACOCA C TIPHUIETIOM, KT.....uueeeennneeeeannnnannn. . 4124

TaGapurbl (B TPaHCIOPTHOM TIOJIOKEHUH), MM....... 12460x2650x4160
Y YT TR 25 32104

Tak, KyHTypcKUM MalIMHOCTPOUTEJIbHBIM 3aBOJIOM OCBOEH BbI-
nyck arperatoB (Ta6i. 9.5), KOTOpble MO3BOJUIN 3aMEHHUTb arpe-
raTel azep6ail/PKaHCKOTO TIPOM3BOACTBA. B KadecTBe 6a3bl IpHMe-
HsIeTCsT KoJecHas TeXHHWKa. KOHCTPYKTHBHasE OCOGEHHOCTb COCTOUT
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Ta6nuia 9.5

Texuuyeckas XapaKTEepUCTHKA arperatoB

ITokasaresb AP32 AP32 /40 AP32 /40M
Tpancnopmuas 6asa
ITaccu KpA3-260T “¥Ypan-4320- “¥Ypan-4320-
1912-30” 1912-30” wm
KpA3-260T
IIpuBoa MexaHu3- JlBurare ip Iaccu JlBuraresip maccu | /IBurarenp maccu
MOB SAM3-238J1 SIM3-238 AM3-238 wm
220 xBr 174 kBt SIM3-23871
[lonyckaemasi Ha-
rpyska, kH (rc):
6€e3 OTTSKEK 320(32) 320(32) 320(32)
Ha TPYHT
C OTTSAKKAMU 400(40) 400(40) 400(40)
Ha TPYHT
Jle6edxa
Tun OpnHoGapabaHHasi € ITHEBMAaTUYeCKOil AMCKOBOIl (puKiiu-
OHHOIT MydTOii
IIpuBon OtTkpbiTas nenHas nepenada (1enb Ilemnoit macJo-
3IIPT31,75) HAIlOJTHEeHHbII
peaykrop (1enn
3H44,45)
Yucio cioeB 3 3 2

HaAMOTKHU Ta-
JIEBOTO KaHara
Huamerp
TOPMO3HBIX
060/1b€B, MM
Pasmep TopmoO3-
HBIX KOJIOJIOK, MM
CKopoCTh OB~
eMa TajeBoro 6Ji0o-
Ka, M/ ¢C

Uucso cropocreit

Tun

Paccrosuue or
3eMJIH JI0 OCH
KpoHOJIOKA, M
Boicora mogbema
CEPbrU TAJIEBOTO
6JIOKa, MM

Ocnacrtka
[lnameTp TaseBo-
ro KaHata, MM

Tun macoca
Mopenb Hacoca

750 (2 wrykn)
80x150

(1o 2 wrykn)
0,10-1,45

May

750 (2 wrykn)

80x150
(2 wrykn)
0,10-1,45

ma

1000 (1 mryxa)

120x230
(22 mrykn)
0,10-1,60

OZ[HOCEKLII/IOHHHSL HaKJIOHHad C OTKpI)ITOIL/'I nepeaHeﬁ

I'PaHbIO
17,7

13,4

Tanesas cucmema

3x4
22

3x4
22

T'udpocucmenma pabouas

AKCHaJbHO-TTOPITHEBOM

3102,56
(2 wrrykn)

3102,56
(2 wrrykn)

3x4
22

3102,112
(1 mryka)
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Hpomonxenne Tabma. 9.5

TTokazaresb AP32 AP32 /40 AP32 /40M
Homunanbuoe 20 20 20
nasiaenne, Mlla
MaxkcumaJibHast 120 120 212
nojada, Ja,/MUH
IIpuBox ruppogom- Ot HacocoB paboueil THAPOCHCTEMBI Ot macoca
KpaToB HIII-32
TaGapursr (Tpanc-

MOPTHBIE), MM:

JUTHHA 15400(16050) 15400(16050) 15400(16050)

HIMpUHA 2500 2500 2500

BBICOTA 3750 3750 3750
Macca B Tpamc- 19600 18800 18800
MOPTHOM TIOJIOKE-
HUH, KT

Byposoii pomop P-250
IIpuBon Kapnanmbrit
IIpoxomHoe ceue- - 250
HUE, MM
YacroTa Bpalie- - - 2(120)
nus, ¢ ' (06 ,/ Mui)
Byposoii pomop P-410
IIpuBon - - Kapnanubrit
IIpoxoaHoe ceue- - - 410
HUE, MM
YacToTa Bpalle- - - 1,5(90)
uus, ¢! (06,/Mun)
ITpuycmoesas pabouas niowadxka
Jnauna, M - - 4
Inpuna, M - - 3
Boicora (peryunu- 0,5-2
pyemas), M
Bepmuoz B660
Jlomyckaemast - — 600(60)
Harpyska, kH (tc)
IIpoxomnoe ceue- - - 60
HUE, MM
YacroTa Bpale- - - 3,33(200)
nust, ¢ ' (06 / Mun)
He Gouee
Hpuemnvie mocmru
TpauncnoprHas - - ITpunen O3TII-
6asa 84701
Ta6aputer B pabo- - - 12x14
yeM TOJIOKEHUH, M
Kmou

MaxkcumaabHo - - 1500
KPYTSIIII MO-
MEHT, KIC'M
YacroTa Bpalie- - - 1,5(90)
mns, ¢! (06, Mun)
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Hpomonxenne Tabma. 9.5

IToxasatennb AP32 AP32,/40 AP32/40M

[uameTp 3axBara - - 60—114
Tpy6, MM

Cnaiidep nneemamunecxkuii

[lnameTp 3axBara - - 60—114
Tpy6, MM

Hacocnwiii 610k HIT15A (nacoc HBE125)

Tpancnopruas - - MA3-8925
6asa
IIpuBomnas momr- - - 77,2
HOCTb, KBT
MaxkcumaapHOe - - 15,8(160)
nasienne, Mlla
(xrc/cm?)

MaxkcumasibHast - - 18
nojgava, Ja/c

B TOM, 4TO KaGWHAa OIepaTopa pacloJioKeHa MEXIy JeGeaKoil W
MavToil. ViMeloTcs THApaBIMYecKUe ayTpPUTephbl [IJiS BBIBEPKU arpe-
rata, a Tak)Ke BCIIOMOrarejbHbie JeOeIKU U TUAPOPACIIpeenTe-
au. Ilo pomosHuTebHOMY 3aKa3y OHH MOTYT KOMILJIEKTOBATbCS pa-
6oueil TLIONMAAKON, POTOPOM, TUAPOIPUBOIHBIM KJIOUOM, CIIaiije-
POM, HACOCHBIM GJIOKOM, MPHEMHBIMI MOCTKAMH.

Arperar AP32,/40 Mo)keT paccMaTpWBaTbCs KaK arperar s
KaIlUTAJbHOTO PEMOHTA CKBAKWH, TaK KaK MOKET TPOBOAUTH Oypo-
BbIe PAGOTHI.

KyHnrypckum MaimHOCTPOUTENbHBIM 3aBOJIOM TaK)Ke OCBOEH BbI-
nyck arperatoB A60,80 6oJbiieil MOIIHOCTH, I'PY30IOJbEMHOCTHIO
no 80 1. XapakTepHOIl 0COGEHHOCTHIO JAHHOTO arperara SBJSIEeTCS
BO3MOKHOCTH TPOBOJIUTH CIYCKOTIOBEMHbBIE OIEPAIMN C YCTaHOB-
KO cBedell BepTUKAJbHO. ATperaT TpeJHA3HAUYCH A OCBOCHUS W
peMoHTa HedTSHBIX M TAa30BBIX CKBAKWH, a TaKxXke J[Js BeJICHUS
6ypoBbIX padoT.

B 6a30BbIit KOMILIEKT arperara BXOOUT TUAPOPOTOp. [lomosHu-
TEJbHO arperar MOXKET KOMILJIEKTOBATbCS CJEAYIONMMH MeXaHU3-
MaMU ¥ WHCTPYMEHTaMU: KapJaHHas TPAaHCMHUCCHS TNpuBoga Oypo-
BOTO poTopa; OypoBoit porop P-250 ¢ MeXaHWYeCKUM TPUBOJIOM;
6ypoBoit porop P-410 ¢ MexanmueckuM TPHUBOJOM; GYPOBOH POTOP
P-250 ¢ ruzppompuBomom; 6yposoii porop P-410 ¢ rumpornpuBojoMm;
ocHOBaHHMe OypOBOTO pOTOpa; NPHUyCThbeBasg pabouas ILJIOMAIKA
(npu ycraHoBke GypoBOro poTOpa Ha KOJIOHHBIH (uraHel); moi-
cBeuHMK; GankoH (/1T BEpTMKAJbHON yCTaHOBKHM CBedel); MaHu-
domba quamerpom 50 MM (cTOSIK ¢ GypOBBIM PYKABOM JMAMETPOM
50 MM ¥ mepexofHUKOM K (hUIaHIly BepTJiora); MaHugoOJb/ uaMe-
TpoM 76 MM (cTosIK ¢ GYPOBBIM PyKaBOM AuaMerpoM 76 MM u Tepe-
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XonHUKOM K puianIy BepTiiora); Tpy6a seaymas 80x80 aimHoii 8,5 m
(B KOMILJIEKTE C BEPXHMM M HUKHUM II€PEBOJHUKOM); TpyGa Bey-
mas 112x112 gmunoit 11 M (B KOMILIEKTE € BEpXHHM U HMKHHM
nepeBoHNKOM); BepTaior BB-60; seprmor BB-100; Beprmor BB-
100 ¢ xaGenbHbIM JTy6puKaTOopoM (B KOMILIEKTE C PYKaBOM BBICOKO-
rO JABJIEHUS W PYYHBIM HACOCOM); YCTPOHWCTBO KPEIJIEHUS W TIepe-
MyCcKa TaJeBOr0 KaHaTta; KPIOK; COOPHOE OCHOBAHWE O] 3ajIHIE
ayTpUTePbl; YKPBITHE Olleparopa.

3asogom “Kpacubiii nposerapuit” r. Crepauramak (Bamkop-
TOCTaH) OCBOEH BBINMYCK arperata A2-32 /sl TOJ3€MHOI0 PEMOHTa
IPy30TOAbeMHOCTbI0 32 T Ha 6ase aBromMoOmis “¥Ypan-4320-1912-
30”. B oramume OT TpeABIAYNINX arperatoB, 3/ech Jebelka Haxo-
JIUTCST MEXIy KaOUHOW olepaTopa U MauToM.

Kominexe o6opynoBanus KOPO1-80 rpysonoabemuoctsio 80 T
o6ecIieunBaeT KalUTAJbHBI PEMOHT CKBaXKUH Ty6uHoit 10 5000 M.
OH coctouT u3 Tpex 6JIOKOB: 6JOKa CaMOXOJHOI TOAbEeMHOI ycTa-
HOBKM YIIA-80 Ha YeThIpEXOCHOM aBTOMOOWJIE-TSATa4ye BBICOKON
npoxoaumoctn MA3-537; nacocuoro 6soxka BHII-15TP wHa aByxoc-
noM npuiierie MA3-8926; 6j0Ka mepeABUKHBIX MPUEMHBIX MOCTKOB
MIIII-80 Ha mHEBMOKOJIECHOM XO/y C paboyeil IJIOMIAIKON U MHCT-
PYMEHTAJIbHOW TeJeKKOi. B cocTaB yCTaHOBKM TakKe BXOAMT PO-
top P-360, npombiBounbiii Beptior BII-80x200, maGop kJjroueit TH-
moB ITIT n AIIP-TTI m KoMIJIEKT MHCTPYMEHTOB MJSI CITyCKOIO/Ib-
eMHBIX pabor. Takyke MPUMEHSIOTCS arperaTtbl PYMBIHCKOTO TTPOU3-
BozctBa P-80 u P-80Y, ananoruunbie JaHHOMY KOMILIEKCY 060pYyI0-
BaHMS.

Poropuas ycranoBka YPK-50 cocrout m3 asekTpojBuTaTesiei,
KOpOOKM Tiepesiay U poropa. JjaekTpoasuraresb BAO-81-6 — acun-
XpoHHBIHA, MomHocTbio 30 kBT u wacroroii Bpamenns 980 mumH .
Kopo6ka nepemau — Tpexckopoctuas. Porop P-360 ¢ npoxoaHbiM
orBepctueM 360 MM paccumtan Ha Harpysky crosa 1200 kH. Bkora-
JIBIIII POTOPA BBITIOJIHEHBI 10 KBaapaThl Tpy6 89 u 114 mm.

[lns yMeHbIIIeHHsS HATSDKEHUS KaHata Mpu HaMOTKe Ha 6apabaH
HOJbEMHUKA WJIM arperata MCIOJb3YIOT TaJeBYIO CHUCTEMY, COCTO-
SIYI0 M3 CHUCTEMBI HEMOJBWKHBIX POJIMKOB-KPOHOJIOKA W TIO/BYIK-
HBIX POJIMKOB — TaJeBOTO 6JIOKA, KPIOKa M TaJeBOTO KaHATa.

Kpon6siox (puc. 9.5) ycraHaBauBaercss Ha BEPXY BBINIKM MU
MauThl, UX TaJIeBblii OJIOK IO/JBEIINBAETCS HA TAJeBOM KaHare, a
KPIOK — K HIKHell cepbre TtaseBoro 6joka. Kpou6iok tuma Kb
uMeeT TIpy30mnoAbeMHOCTh oT 12,5 mo 125 1. TaneBwrit 6Jok — Tmo-
JIBUDKHAS YacTh TaJeBOW CHUCTEMBI — TIPEACTaBJIsIeT cO6Ol KaHaT-
HBIWI TIKWB, HACAXKEHHBI Ha POJMKONOINIMITHUKAX Ha OCb, HETO-
JIBIDKHO YCTAaHOBJICHHYIO B JIByX Imekax. K HuskHell dYacTu mIeK
MO/IBEINEeHa cepbra IS COeUHEHUsT ¢ KPIOKOM. TajeBbiii 6JIOK TH-
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Puc. 9.5. Kpou6iok:
a — ucnosenue [; 6 — ucnosnnenne II; 1 — orpaskiaenue; 2 — mKUB; 3 — ONOPa;
4 — ocb IIKUBOB; 5 — KOXYX; 6 — IOAKPOHGJIOYHAS paMa

na BT rtaksxke wmmeer rpysonomabemuoctb ot 12,5 mo 125 1 (puc.
9.6).

Kprok nogbemnsiii (puc. 9.7) — noasu:kHasi 4acTb TajeBOH CH-
CTeMbl — TpeJiHa3Ha4yeH JJs TOJBEHIMBAHUSA CTPOIIOB, 3JIEBATOPOB,
BEPTJIIOTOB W Jpyrux npucrnocobyenuii. Kpiok tuna KP B wucmoJ-
nennn I (ogHoporuit) mmeer rpysonogbemuoctb 12,5 1 20 T, B nc-
nonuenun 11 (rpexpormit) — or 32 go 125 1. Kproxr cocrour us
pora, nojiBecku u cepbru. IlogBecka uMeeT YIOPHBIN MOAIIUIHUK U
MPYKUHY, 4TO oOeclieurBaeT BpallleHHe pora Kak I0J] Harpy3Koi,
Tak u 6e3 Hee. C TIOMOINBIO CEPbTU KPIOK ITOJBENIMBAETCS K TaJie-
BOl cucTeMe.
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Puc. 9.6. Tanesbiii 610K:
1 — meka; 2 — GOKOBOIl KOXyX; 3 — OCb HIKMBOB; 4 — MOJIIUIIHUK; 5 — IIKUB; 6 —
cepbra

[TporuBoBBI6GPOCOBOE 06OPYAOBAHUE MPEAHA3HAYEHO JJIsI TepMe-
TU3AIIMH YCThbS CKBAa’KWH DM KAHWTAJbHOM DPEMOHTE CKBAXKUH Kak
MpY HAJUYWK, TaK U OTCYTCTBUU KOJOHHBI Tpy6. B cocraB mportu-
BOBBIGpOcOBOTO  o6opynoBanusg OI12-156x320 BXoAAT TpPEBEHTOP
mnamednbiit  [TI1T-156x320, mamudoapy MIIB2-80x350 un ruapas-
andeckoe ynpasienue ['YII 100bp-1. Ilpesentop moxeT 6bITb U ¢
pyunbiM ynpassenuem IITIIB 156x320. OcHoBHag aeranb repMeTH-
3aIMy — TJIAITKW Pa3beMHble CO CMEHHBIMU BKJIAJBINIAMU W DPe3H-
HOBBIMU YTIJIOTHEHUSIMU. TpyOHbIE TJIANIKA 3aKPBIBAIOT MPEBEHTOPD
npu Hagnuun B ckBakmHe kKoJoHHBI HKT amamerpom 60—114 mv;
TJAyX#e MePEeKPBhIBAIOT YCTbe CKBAXUHDLI MPU UX OTCYTCTBUHM. BMme-
CTO yKasaHHOro o6opynoBanusi npumensior o6opyrnosanue OIlla-
180x35, rne Ia — cxema mo T'OCT 13862—80, 180 — npuxom B MM,
35 — pabouee maBienue B MIla. [lomycTumas Harpyska Ha ILJIANIKA
1000 xH.

Bunrtosbie 3aboiinbie aurateiau /-85 u /[1-54 (ta6xa. 9.6) uc-
MOJIBb3YIOT [ pa30ypUBaHUSA 1IEMEHTHBIX MOCTOB, MECYAHBIX IPO-
60K, a Takxe /Jis 3a0ypPUBAHKSI BTOPBIX CTBOJIOB 4Yepe3 OKHA B KO-
JgoHHe o6cagubix Tpy6. Ilo mpuHIMIY AeldcTBUS 3TH IBUTATEH
IPe/ICTaBJISIOT cO60H TJIaHETAPHO-POTOPHYIO THIPOMAIINHY O6BEM-
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Puc. 9.7. IloxpeMHbIe KPIOKHU:
a — oanoporuii kpiok (ucnosmenne 1); 6 — tpexporuit kpiok (ucnonnenue 11); 1 —
ceppra; 2 — KOPILyC KpIOKa; 3 — IpyKuHa; 4 — CTBOJI KpPIOKa; 5 — por KpIoKa; 6 —
ceuio; 7 — JOTOJHUTEJNbHBIH POr co cKOOOit

Ta6numa 9.6
TexHUYeCKasi XapaKTEPUCTUKA BUHTOBBIX 3aGOHHBIX ABUTaTe et

ITokasaresnb J1-54 I1-85
Pacxon xuakoctu, 1,/ c 2-3 4,85
Mowment Bpamienusi, H-m 78,4-98 700
MakcumaibHas MOLHOCTb, KBT 2,8-5,0 13,3
Yacrora BpalleHus Baja, MUH | 350-500 133

HOTO THUIIa C BHYTPEHHUM KOCO3yObIM 3allellieHneM paGo4nmx opra-
noB (puc. 9.8).

Bepraior sBiseTcss COeMHUTENbHBIM 3BEHOM MEX/Iy TaJeBOl
CHUCTEMOII ¥ BHYTPUCKBaKMHHBIM HMHCTpyMeHTOM. OH TI0/BEIMBa-
ercst Ha TI0/bEeMHbIII KPIOK U O6GecrieynBaeT BpalleHue HHCTPYMEH-
Ta W 1I0[a4y HPOMBIBOYHON KMIKOCTH Yepe3 IIJAHTOBOE COE[UHE-
HUEe B KOJIOHHY TPyO K 3a0010 CKBOKWHBI. [Ipu moa3eMHOM peMOHTE
ucnosb3yor npombiourbie (BIT) (puc. 9.9) u sxcunyaranuoHHbie
sepraorn (BD) (puc. 9.10). Beprmor B9-50 u B3-80 (taba. 9.7)
COCTOMT W3 HENOJBMKHOW W Bpallamolieicss yacteil. B Hemoasux-
HYI0 4acTh BXOJMT KOPIIYC, KpPbIIIKa, cepbra u OTBOJA TPyObi. Bpa-
MIAIONMAsACS YacTh — CTBOJI, YCTAHOBJEHHBIH HA TPEX MOJITHITHUKAX
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Ocs cmamopa

@

Ocs pomopa

Puc. 9.8. /Isuraresp BUHTO-
Boii 3a6oiinbIii /1-85: ]
a — UPOJIOJIbHOE CEuYEeHUE; N —

6 — TONepeyHOe CeYeHIe;
1 — cenaparop; 2 — potop;

D,, Dep — [uaMeTp COOT-
BETCTBYIOIIErO  craropa u
poropa

Puc. 9.9. Bepror npomsi-
BOYHBIIi:
1 — xoamnak; 2 — crBOJI; 3 —
BOIJIOYHOE VIIJIOTHEHUE;
4 — omnopa cTBOJA; 5 —
Mamxera; 6 — KOpPIyC C
OTBOJIOM; 7 — GbICTPOCOOP-
HOe Ccoe/IMHeHne

JLUIST BOCIIPUSITHSI OCEBOW M PAJMaJIbHON HArpy30K, BO3HUKAIONIMX
npu pabore. CoenuHeHre MPOMBIBOYHOrO MIJTAHTA C BEPTJIIOTOM —
6BICTPOCOOPHOE.

ITpOMBIBOYHBIII BEPTJIIOT HE MO3BOJISIET OCYIIECTBJISITH BpAIEHHE
Tpy6, OH Ipe[HA3HAYEH JIUIIb [Jisi [OJa4l [TPOMBIBOYHON KU/KOC-
TH B KOJIOHHY TPYO.

ITpu cmycKOMOIBEMHBIX OTEPANUIX MPUMEHSIOT CIIeHaJIbHbIE
MHCTPYMEHTBI: KJIIOYU, 3JIEBATOPBI, IWITPOIbI, CHAWIepbl U APyTHUE
MPUCITOCOGTEHNUS.
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Puc. 9.10. Beprimor 3skcniyaTalOHHBIH
0:
1 — ceppra; 2 — 0OTBOZ; 3 — TPsI3HOE MaH-
1 JKeTHOe yIIoTHeHue; 4, 8 — BepxXHsis u
HIDKHSSL OIOPBI; 5 — OblcTpOCcGOPHOE CO-
equHeHne; 6 — OCHOBHAsl Oomopa; / — KOp-
myc; 9 — cTBOX

dneBaToOpbI npeaHa3HauYeHbl
JUIsT 3aXBaTa M yIepyKaHUSI KO-
JIOHHBI TITAHT W TPy6 HAa Becy B
mpollecce CIIyCKOTIOABbEMHBIX Olle-
pamuii. Ilo HaszHaveHUIO 3J€BaTO-
pbl ObIBAIOT TPYOHBIE W TITAHTO-
BbI€.

Ilo tumy 3axBata u yzepxa-
HUs TpPyGHbIE 3JIEBATOPBI MOTYT
ObITb: a) ¢ 3axBaToM 101 My(dTy;
6) ¢ 3aXBaTOM IOJ BBICAAKY TPY-
6bl; B) C 3axBaTOM 3a TeJo
(sneBaTop-craiizep).

DyleBaToOpbl IIEPBOTO THIIA HAM-
60Jiee PACIIPOCTPAHEHBI W TIPE-
HaszHayeHbl JJIsT paboTbl ¢ MyQTO-
BbIMEH Tpy6aMu. IJIeBaTOPbI BTO-
poro THMa HeOOXOAMMBI s pabo-
TbI ¢ TpybaMu C BBICAJKON HAPY)KY, & TPETbEro THUIA — it PAGOThI
¢ 6e3amydTOBBIME TPY6aMU.

[To tumy 3axBaTa ¥ yaepsKaHWs IITAHTOBBIE 3JIEBATOPBI MOTYT
6BITH C 3aXBAaTOM TIOJ BBICAJKY WJIM KBaJpaT IITAHTH.

DyreBaTOPbI MEPBOTO THUIA HawbOJiee PACIPOCTPAHEHbI W TPEJ-
Ha3Ha4yeHb! AJs paboThl MO ABYXJJEBATOPHOW TEXHOJOTHUU. IJeBa-
TOp C 3aXBaTOM IO/ KBAJpPAT IITAHTH I03BOJisgeT padoTarh 1O Ofl-
HO2JIEBATOPHOIl TEXHOJIOTUH, OJHAKO IpHU paboTe ¢ 3THM 3JIeBaTO-
pPOM HEo6XOIUMO €r0 COeJMHEHUE C TaJeBbIM GJOKOM C BO3MOXKHOC-
TBIO €ro BpAalleHusI, TaK KaK P CBUHYNBAHUU-PA3BUHUYNBAHWIN

Ta6numa 9.7

TexHuyeckasi XapaKTePUCTHKA BEPTJIIOra
ITokasaresb B9-50 B9-80
MaxkcnmasbHasl Harpyska Ha cTtBos, kH 500 800
JlnamMeTp MPOXOJHOTO OTBEPCTHS, MM 60 75
MaxkcumasnbHoe masienne sxugkoct, Mlla 16 20
IIpucoenqunutenpuas pespba mogq HKT 73 114
(TOCT 633-80), MM
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2JIEBATOP BpAI[AeTCs BMecTe co mitanramu. llpumenenue mom06-
HBbIX 2JIeBaTOPOB Hambosiee I11e7eco06pa3HO IPU yCTAHOBKE pas-
BUHYEHHBIX IITAHT B BEPTUKAJIbHOM IIOJIOXKEHWUM, TAaK KaK HAa MauTe
OHU YCTAHABJMBAIOTCS ITyTEM MOJBECKU 32 BBICAJKY.

[To xoHCTpyKIMU TpPyOHBIE 2JIE€BATOPBI MOTYT OBITH OJHO- W
AByXmITponHbIe. llepBble Mosyunan HanboJblllee PACIIPOCTPAHEHUE
B TI0/I3¢MHOM DPEMOHTE.

DyeBaTop OTHOCUTCS K HamboJiee OTBETCTBEHHBIM WHCTPYMEH-
TaM CITyCKONOJBbEMHBIX ONepalnii, ero OTKa3 IPUBOAUT K CO3[a-
HUIO CEePbe3HBIX aBapuil W yTposKaeT KU3HHU OIepaTopa I0J3eMHO-
TO PeMOHTa.

Hamn6osee OTBETCTBEHHBIM 3JIEMEHTOM 3JIEBATOPA SIBJISIETCSI €T0
MEXaHU3M 3alMUPAHUS.

K aseBaTopam npeabsBASIOTCS CJenyionue Tpe6oBaHUS:

obecrieyeHre HaJeKHON pabOThl B YCJIOBUSX CUJBHOTO 3arpss-
HEHWsS TIOBEPXHOCTH TPYyObl HedThIO, TMapadWHAMU U COJISIMHU, a
TaK)XKe TPHU HU3KUX TeMIlepaTypax;

CTONKOCTh K AMHAMHUYECKUM HATPy3KaM OT pBIBKOB U YAApoOB,
BO3HUKAIOMMUX T[PU 3IKCIJIyaTalluu, HANPUMeEp NPHU JOBUJIbHBIX
paboTax; JIETKOCTb M yno6CTBO B paboTe, OTCYTCTBHE BBICTYIIAIO-
MUX YacTeil BO u3bexxanue 3aJeBaHUsS IIPU TMOJbEME 32 3JEMEHTHI
TaJIEBON CUCTEMBI, OJEXXAY olepaTopa M T.[.

Kpome TOrO, MEXaHW3M 3amMpPAaHUS OJIKEH:

obecrieunBaTh HAJEKHYIO pabOTy PYKOl B pYKaBwile, MpUYEM
JKeJlaTesIbHO, OJIHOW PYKOM, Tak Kak IpU 3TOM YBEeJMYMBAETCS yC-
TOWYUBOCTb OTIEPATOPA;

BBIZIEP)KUBATD  GOJIBIIOE KOJUYECTBO IIMKJOB OTKPBITHSI-3aKPbI-
THSI, OGBITh TIPOCTBIM U HAJEKHBIM B paboTe;

ofecTieunBaTh OJHO3HAYHOCTD ITOJIOXKEHWS 3aKPBITO-OTKPBITO,
UMeTb HECKOJDbKO CTeleHel 3alluThl OT HECAHKIMOHMPOBAHHOTO
PAaCKPBITHSL.

[Tonosxenue MexanusMa 3aMUPaHUs JOJIKHO KOHTPOJUPOBATHCS
KaK BH3yaJbHO, TaK M HA CJAYX IO IIEJUKY.

Ha mpowmbicsiax B TOA3eMHOM DPEMOHTe HamOOJIbIlee PacCIpoCT-
paHeHWe TIOJYYUJIN OJHOIITPOIIHBIE 3JIEBATOPBI C 3aXBaTOM IO
mydry tuma OTA (puc. 9.11), BXozsmne B KOMILUIEKT WHCTPYMEH-
Ta M paGoTbl € HACOCHO-KOMIIPECCOPHBIMH TpPybGamu: 3JIeBaTOP
tunia ITA — pyunoii kmou tuna KTIY — Mmexanumvyeckuil KJiou
tuna AIIP nwmu KMY.

Beimyckatorest aneBatopbl DTA-32, 9TA-50 u ITA-60 rpyso-
MOABEMHOCTBIO cooTBeTcTBeHHO 32, 50 m 60 T. OHH IO3BOJAIOT
paboratb ¢ HKT auamerpom 48, 60, 73 u 89 MM Kak ¢ TJaJKUMH,
Tak u ¢ Bbicajkoil. Ilepexon ¢ ogHOoro amamerpa Ha JApPYroi ocyiie-
CTBJISIETCS IIyT€M CMEHbBI 3aXBaTOB.
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Puc. 9.11. dxeBatop tuna JITA:
1 — cepbra; 2 — masen; 3 — HIIIMHTBI, 4 — KOPIYC; 5 — PYKOSATKA; 6 — HalpasJisi-
I0Iast BTYJIKA; / — WITBIPb; 8 — wesocTb; 9 — Hampasistionme; 10 — 60st

NmnM6aiickuM MaIlIMHOCTPOUTETHHBIM 3aBOJIOM OCBOEH BBIITYCK
aJleBaTOpa € HOBOI cHCTEeMOIl 3amupaHus TAJbIIeBOTO THUIA
OTA-TI. Bemyckaiorcss asneBatopbl  IOTA-32I1, DTA-50I1, ITA-
6011.

[TpemmymiecTBa 1 oco6eHHOCTH 3JjeBaTopoB Tuma IDTA-II:

PYKOSITKA BBINOJIHEHA HEMO/JBIKHON OTHOCHTEJIbHO KOPILycCa,
6sarofiapsi 4eMy IIPAKTHYECKH HCKJIOYEH W3HOC YKA3aHHBIX JleTa-
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Jiell TI0 MeCTy MX COIPSIKeHUs, SABJSIONINIICA O/JHONH M3 OCHOBHBIX
MPUYUH OTKA30B W criucanuii anesaropoB tumna ITA;

13 ONEepaIu 3aKPbITUSI-OTKPBLITHSI MCKJIIOYEH TIOBOPOT PYKOST-
KU, a BCe yIpaBJIeHWE 3aMKOM OCYHIECTBJSIETCS TOJIbKO JIBUKEHWEM
pbluara pyKosSTKH, Y4TO yIpomiaer paboTy;

3aMOK 006€eCcIeunBaeT MPOYHYI0 (PUKCAIUIO €r0 3aXBATHOTO Yy3Jia
OTHOCHUTEJIBHO KOPITyca MPAKTHUYECKU TPU JIOObIX M3HOCAX B Tape
IITOK — KOPILYC;

OpraH yIpaBJeHMS 3aMKOM — pblyar — 3alllMIeH OT KacaHud K
3JIeMEHTaM TPY30IOABEMHOTO COOPYIKEHUs, UTO CHIKAET PUCK He-
CAaHKITMOHUPOBAHHOTO OTKPBITUSI 3JIEBATOPA;

3aMOK TIO3BOJISIET BECTH BU3YaJbHBIN W CIYXOBOW KOHTPOJb 3a
€T0 3aKPbITHEM;

3aMOK TI03BOJISIET OTKPBITHE JHIIDb IOCJE €ro IMOJHOW pas3rpys-
KH, T.e. Korga Tpy6a 6yJer yJaoKeHa Ha MPUEMHbIE MOCTKHU;

He TpeGyeTcsl MepeBOpOT 3JeBaTopa.

Cucrema 3anupanuss sjeBatopoB tuma ITA-II moxker ObITb
6JIOKMPOBaHA B 3aKPBITOM TOJOKEHWH, YTO TMOBBIMIAET WX Oe3omac-
HOCTb TIPM BO3MOKHBIX PBIBKaX M COTPSICEHUSX TIOJIBEIIEHHON KO-
JIOHHBI TPYO.

Hannuue GJOKMPOBKHM CHCTEMBI 3allUPAHUS 3JE€BATOPOB TO3BO-
JIsIeT TO/BENIMBATH K HUM INTAHTOBBIN 3J€BAaTOP W MOHTa)KHBIE
Tpocol, st dyero ajeBatopbl Tunma IDTA-II MoryT KoMIiekToBaThbCs
BKJIQIHBIMU CePbTaMi, YCTAHABJINBAEMBIMHA B WX 3aXBATHOM y3JI€.

Anesaropsl Tuna ITA-II (tabm. 9.8) o6mamaoT IOIHOH CcHUM-
MeTpHell OTHOCUTEJNbHO IIPOJIOJbHON TIJIOCKOCTU, YTO JIEJAeT WuX
OJIMHAKOBO YAOOHBIMU JJIsT PAGOTHI JTI060H PYKOI.

dneatopbl ITAP-12,5 npennasznavenn s paborsr ¢ HKT
MaJjoro AWaMeTpa WJAW TOJLIMHU IITaHTaMu amaMmeTrpoMm 26, 33, 42,
48 MM ¥ UMEIOT TPy30moabeMHOCTh 12,5 T, aneBatopsl DTAP-20 —
[ pabotel ¢ TpyOamu amamerpoM 48, 60, 73 MM U MMEIOT TPYy30-
noabemuocts 20 T, sseBaToppl tuna I — pas pabotel ¢ Tpy6amu
quamerpoMm ot 33 mo 114 MM, mpuyeM TJaAKUX M C BBICAJKOW U
uMeroT rpysonoabeMuoctb 16, 50 u 80 T.

daesaropbl TunoB ITAP u 3T oTHOCATCS K OJHOUITPOIHBIM C
3axBaToM moxa mMydry, a amesaropsr tuna ITA (puc. 9.12) — «k
JIBYXIITPOIIHBIM € 3aXBaToM o]l My(dTy W HUMEIOT TPY30MOIbeM-

Ta6aumna 9.8
Texnnyeckast xapakrepucTuka sjaesatopoB tHina ITA-II

ITokaszaresn IOTA-3211 IOTA-5011
I'pysonogbpemuoctp, T 32 50
YcoBHBIN [UaMETp TJAJKUX U BBI- 48, 60, 73 60, 73, 89
Ca’kKeHHBIX TPYO, MM
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Puc. 9.12. dxesarop Tuna ITA/L:
! — mpexgoxpanutesb; 2 — KOpIyc; 3 — ymop; 4 — 3axBaT; 5 — PYKOSATKa

noctb 50 u 80 T, paboraior ¢ Tpybamu maumamerpom 48, 60, 73, 88,
102, 114 mmM.

daeBatopbl Tuna IJXJI Takike OTHOCATCA K JABYXUITPOIIHBIM C
3axBaToM o My(dTy, UMEIOT IPy30MoabeMHOCTh 15, 25, 35, 40 T u
pabotaiot ¢ Tpybamu 60, 73, 89 u 114 mm.

[lns paboThl ¢ HACOCHBIMU MITAHTAMHM HaWOOJIbIIIEE PACIIPOCTPA-
HeHUe MOoJyuynsau Intanrosbie ajesaropol IIH-5 u IIIH-10 rpy-
3omoabeMHoCcThio 5 1 10 T ¢ 3axBaToM 10/ BbicaaKy mranru (puc.
9.13).

IItponbr skcmayataiontbie (puc. 9.14) wucnoab3yores st
MO/IBETTUBAHKS 3JIEBATOPOB K KpIOKaM TajeBbIX cucteM. [lo KoHCT-
PYKIIMM INTPON — 3aMKHYTas CTaJbHAs MeTJs OBaJbHON (hOPMDI,
BBITSIHYTasA 10 OJHOH ocu. I'py30m0beMHOCTb KOMIIJIEKTHON Iaphl
mrrporioB ot 10 mo 80 .

g npoBeseHns CIIyCKOIIOJbEMHBIX Ollepaluii ¢ OJHMM 3JieBa-
TOPOM HEO6XO[UMO YCTPOHUCTBO HAa YCThe CKBAKUHBI, CIOCOOHOE
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Puc. 9.13. Ulraurossiii a;reBarop tuna JIIH:
1 — maii6a; 2, 5 — BuHT; 3 — meka; 4 — WIIMHT; 6 — BKJIaJgKa; 7 — BTyJKa; & —
HITPOIL

yIEepKUBaTh KOJOHHY TpyO 3a Teso. Ilpm atom Toperr MydTbhl oc-
TaeTcs CBOOOMHBIM JIJIST TIOCJEAYIONIETO 3aXBaTa KOJOHHBI 3JI€BATO-
pom. Cnaiiiep MOKeT OBbITb BBITIOJHEH OTJEJIbHO WJIU BXOAUTH B
COCTaB MEXAHWYECKOTO KJI0Ya JJid CBUHYMBAHUS-PA3BUHYMBAHUS
TpYyo.

Hau6onee mmpokoe mnpumenenue mnoayuwsa cnaiiaep ACI-80
rpy30moAbeMHOCTbI0 80 T /it paboThl ¢ Tpyb6amMu auaMeTpoM 48,
60, 73, 89 mM.

Cnaiinep (puc. 9.15) coctouT U3 KOBAHOrO KOpITyca, KJIUHOBOM
MOJIBECKU, UMelollell M1aity ¢ BepTUKAJIbHON HAIPABJSAIONIEH u
TPHU KJIMHA, MMOJBElNIeHHble Ha meTagx. Kopmyc coenuneH c mbese-
CTaJIOM, BHYTPHM KOTOPOTO HAXOAATCS IIEHTPATOp M CABOEHHAs
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Puc. 9.14. lllTpon skcnryaTalHOHHbIIL: Puc. 9.15. Cnaiizep ATC-80
1 — mrpon; 2 — pyuka; L — anmua; B —
mupuHa; d — AMaMeTp MOIepeyHoro ce-
4eHUs

NPY’KUHA, pasMellleHHas B crakaHe. KuumHbg s Tpy6 AuaMeTpoM
89 MM MOHOJHMTHBIE. Y HUBEPCAJBHOCTb craiigepa 06ecleYnBaeTcs
CMEHHBIMU KJWHOBBIMHU IMOJBECKAMU W BTYJKaMU IEHTPATOPA.

Y34l u fgetanu chaiifepa YHU(PUIUPOBAHBI ¢ GJOKOM KJIWHOBOMN
nojBecku Mexanmdeckoro kjamouda AITP-2BB.

[ns  CcBUHYMBAHUS-PA3BUHYMBAHUS  Pe3bOOBBIX  COEAUHEHUN
Tpy6 W MITAHT TPUMEHSIOTCS Kiaoun. Kiounm MoryT 6bITb TpyOHBI-
MU U 1TaHroBbiMu (10 Ha3HAYEHUIO) W, KPOME TOrO, PYYHBIMU U
MeXaHndecKuMu. B cBOIO ouepesnb, pydYHblEe KJIOUM JEJATCS Ha
mapHupHble W 1enubie. [llapHupnble Katoun 6oJiee yIOOHBI B pa-
60Te, MMe0T HeOOJbIION BeC W MEHbIIE TOBPEXKAAIOT MOBEPXHOCTH
TPYODI.
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K TpyOHBIM M IITAHTOBBIM KJIOYaM TPEADBIBJISIIOTCS CJEAYIONINE
TpeOOBAHMSI:

KJIIOYM TOJDKHBI 06ecreunBarh mepefady KpPYTSIIEr0o MOMEHTa B
YCJIOBUSIX 3arps3HEHUs TOBEPXHOCTH TPy6 W IITAaHT HedTbIO, CO-
JiaMu, TapaduHOM W [Ip., a TakyKe MPU BO3MOKHBIX OTKJOHEHHSIX
TeOMETPUUYECKUX Pa3MepoB TPYObI TIO AWAMETPY U OBAJIBHOCTH;

KJIIOYM HE JIOJUKHBI BbI3BIBATH CUJIBHBIH W3HOC TPYO WM IITaH-
TH, a TaK)Ke UX TOBPEXIeHUI;

KJIIOUM JIOJDKHBI UMETb BO3MOKHOCTb KOHTPOJISL M PErucTpanuu
KPYTSAILEro MOMEHTa, IPUKJIA/IbIBAEMOIO K coefuHeHuo. CBUHUYMBA-
HU€ KOJIOHHBI MITAHT U TPYO C 3aJ[aHHBIM MOMEHTOM SIBJISETCS BasK-
HEUTIMM YCJIOBUEM HAJIEKHOW W JIJIUTETHHON paGOThl KOJOHHBI;

KJIIOYH JTOJDKHBI OBbITh JIETKUMU U yAOOHBIMU B pabore.

[lenable KAI0YM MOTYYUIM HAMOOJIbIIEE DPACIPOCTPAHEHUE [T
eIMHUYHBIX, HEMacCOBBIX OIlepaluii CBUHYMBAHUS-PA3BUHUMBAHUS
c Tpy6aMu pas3HBIX AMaMeTpoB. Beimyckatorcs kuoun tunos KIIH
(nopmaspnbiit) u KIIO (o6aeryennsiii) (puc. 9.16).

Kiatoun mpocThl MO0 KOHCTPYKIMU W 06ecredmBaioT paboTy C
Tpybamu paszuoro auamerpa. OmHaKo OoHU uMeloT GOJBIION Bec, U
MIPOIIECC 3aXBATa U OCBOOOXK/EHUS 3aHUMAET MHOT'O BPeMEHH.

Hawub6osbiiee pacrpocTpaHeHre HAa MPOMBICJAAX MOJYYHUJIU IIap-
HUpHBble Tpy6HbIe Kiaoun tuna KTIY. Onu mpeanasHavyeHsl s
COBMECTHOI paboThl ¢ MexaHumuecKuMu KJjiodamu tunos AIIP u
KMY. Kmoun BbeimycrafoTcs ajnsd Tpy6 mmamerpoMm 48, 60, 73,
89 MmM.

Kimoun tuma KTTY cocroar m3 4YesniocTu, HIAPHUPHO COE/U-
HEHHOH €O CTBOPKOH M PYKOATKOW HPU IOMOIIM TaJbIEB, 3aCTO-
IIOPEHHbIX TPYKUHHbIME Mmaiibamu (puc. 9.17). B cTBOpKM Bcras-
JieHa TIPY’KWHA, HaJleTas Ha HAIPaBJSIONYI0, KoTopas ofecreunBa-
€T aBTOMATWYECKWH 3a:KUM TPYOBI MEX/y YeJIOCThI0O M CTBOPKOII.

[ToBOPOT CTBOPKM OTPAHMYUBAETCS YCTYIIOM, BBITIOJHEHHBIM Ha
yemocTax. Ha cTBOpkax u desioCcTsAX KJO4Uedl B KaHaBKaxX THIIA
“JIaCTOYKMH XBOCT” YCTAHOBJIEHBI [[Ba CyXaps, KOTOpbIEe OT BbIIa-
JAHWS KPeTsITcs MPY>KUHHBIMU (PUKCATOPAMM.

Puc. 9.16. Kinou nennoii
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Puc. 9.17. Koy Tpy6usiii:
1 — pyKosiTKa; 2 — 4YeJIOCTH; 3 — cyXapb; 4 —
cTBOpKa; B — tommuua; H — Bbicota; D — aua-
MeTp 3axBarta TpyObl; L — jsmHa

-I_ Puc. 9.18. Illtanrossiii kmou Tuna KIIT



Kuiou Gepercsi 32 pyKOATKY ¥ ¢ HEOOJIBIIMM YCUJIMEM 3aBOJUT-
csa Ha TpyOy. Ilpu 1OBOpOTE PYKOSATKU €e TOJIOBKA YIIMPAETCs B
XBOCTOBHUK CTBODKH, IIPH 3TOM 3aXBaTHasl YacTb CTBOPDKM C CyXa-
peM MpIDKUMaeTcs K Tpy6e W COBMECTHO C CyXapeM, HaXOSIIIM-
cs B YesNOCTH, obecrieurBaeT HaJeKHbI 3axBar Tpy6wl. IIpu Bpa-
MEHNN PYKOSTKU TpyOa BpallaeTcs BMeCTe C KJIOYOM, CBHUHUMBA-
eTcss wju pa3puHuYuBaercs. Ilpum oTBome pyKoATKM B 0OpaTHOM
HANpaBJIeHUU CTBOPKA OCBOOOXK/IAETCS, W KJIOY MOXKHO CHSITH C
TPYOBI.

Haxonmgar mpuMeHeHWe MIapHUPHBIE KJIOYM 1 Tpy6 THUIIOB
KOT, KT nu KTH/.

[Ipu pyuHoii pa6oTe €O WITAHTAMU WCIOJb3YIOT MITAHTOBBIN
kmou tuna KIHI (puc. 9.18), KoTopblii mepemaer KPyTSmuil Mo-
MEHT 4epe3 KBaapar mTaHru u Kpyrooil kuiou Tuma KIIK. Ilo-
CJeHUN TO3BOJsIeT paboTarh C TIAAKUM TesqoM ImTanru. [lpu 3a-
KJIMHUBAHWM TJIYH)Kepa B IMJIWHAPE CKBAXXWHHOTO HAacoca, a Tak-
’Ke TIpU MocajiKe TIIyH)Kepa B IUJWHID BO3HUKAET HEOOXOIUMOCTD
BpallleHus KOJOHHBI TITaHT. Tak Kak TpU BpPAIIeHUHd KOJOHHA
MITAHT CTPEMUTCS Pa3BEPHYTLCS B CTOPOHY, OOPATHYIO BPANICHUIO
KJII0Ya, TO BBIMNOJHATH 3Ty Pa6OTy OOBIYHBIM KJIOYOM OIIACHO — OH
MOJKET BBIPBATbCS M3 PYKH, BPAIasCh, HAHECTU TsKEJble YIIUOBI
pabouemy.

[lyiss 6e30mMacHOrO pa3BUHYMBAHUS INTAHT TMPU 3aKJIMHUBAHUU
IJIyH)KEepa MPUMEHSIOT Kpyrosod kmaiou (puc. 9.19). Illranmra 3a-
XBaTBIBAETCS CHEIUAJbHBIM 3aMKOM, WMEIONINM HETOJBUKHYI0 U
MOJBIDKHYIO ILIAIIKK, B KOTOPBIX C/IeJIaH YIJIOBOil BbIpe3 C 3y6bsi-
mu. Ilpy moMomu BUHTA MITAHTY 3a)KUMAIOT 3yOIlaMH TILJIAIIEK B
mo6om Mecte. Ilocse Toro Kak KpyroBOH KJIIOY 3aKpeNHUJd Ha
[ITaHTe, OMEPATOp W TIOMOIIHWK OIeparopa, CTOs JpPyr TPOTHUB
JIpyTa u JIep:Kach 06euMu pyKaMu 3a 060, TTOBOPAYMBAIOT KJIOY, a
BMECTE C HUM M BCIO KOJIOHHY HITAHT.

Bzamen kmioua tuna KIII MoxHO uCHOb30BAaTh MITAHTOBbBIM
mapuupHbrii kaoy KIIIII16-25 maccoii 2,0 Kr, KOTOPbIii 3aMeHsIeT
Tpu THropasMepa kioda Tuma KIII m o6ecmeymBaeT KpyTsmimii
momeHT 710 980 H-m.

Kak mpaBusio, pyuyHble KJIOYH He 06GECTeYMBAOT TpeOyeMoro
KPYTSIIEro MOMEHTA 3aTsyKKU pPe3bOOBBIX coequHeHuil, u padora c
HUMM 3aHUMaeT MHOTrO BpeMenu. [loatoMy Ha MpPOMBICTIAX IIUPOKOE
pacmpocTpaHeHHe MOJTYYUIN MeXaHWYeCKue KJIIOYH.

[To Tumy ycTaHOBKM Ha yCTbe KJIIOUM MOTYT OBITh MOHTHPYEMbIE
Ha KOJIOHHYIO TOJIOBKY HETIOCPEJCTBEHHO M TIOJBecHble. MexaHuyve-
CKWe KJIOUM [eJATCS Ha CTAl[MOHApHbIE W TMOABWXKHBIE, T.€. o6ec-
neynBaonue OCBOOOK/IEHUE YCTbS PEMOHTHPYEMOW CKBAXKUHDI.
ITonBecHble U NOABUIKHDIE KJIOYM HMMEIOT Pa3pe3HoOil KoOpIycC s
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Puc. 9.19. KpyroBoii k104 151 HACOCHBIX LITaHT:
1 — o6oj; 2 — 3aueska; 3 — cTymmna; 4 — yses 3aMKa

BO3MOXKHOCTH TIOJBOJIa M OTBOZA OT JEMOHTHPYEMOH KOJIOHHBI. Ta-
KHe KJoun 6oJjiee CJIOXKHBIE TT0 KOHCTPYKIIMU U TPOMO3JKWE, OfHA-
KO OHH TIO3BOJITIOT OCBOOOJUTH YCTbe CKBAKUHBI TOTA, KOTJA 9TO
TpebyeTcs, HAalpuMep JJIS OTBOAA W TMOABOAA KabeJsis TTPU PEMOHTE
ckBakuH, o6opyaosanubix YIIH, YIBHT, ycranoBkamu mana-
dbparmennbix HacocoB. MexaHuvecKkue KJIOYM MOTYT ObITb C TPY-
603axXBaTHbIMU 3JieMeHTaMu uiu 6e3 HUX. B mocieaneMm ciydae
KPYTSIIAN MOMEHT MOXKET IepefaTrbcs Tpybe depe3 PYIHOH KJI0U
tunma KTTY. Ilpu aToM KpyTdmmii MOMEHT IiepefaeTcss 4epe3 BO-
JINJI0 MEXaHWYeCKOTOo KJIoYa.

[To tumy mupuBoma KJAIOYM MOTYT ObITh C 3JIEKTPUUYECKUM, TH/I-
paBJIMYECKUM U ITHeBMaTHYecKuM mpuBojoM. B Poccum OGosbiiee
pacmpocTpaHeHue MOJYYUJIM KJIIOUW C 3JEKTPUYECKUM IIPUBOJIOM,
ofHaKo Hambosee MPEAIMOUYTUTENEH C TOYKHM 3PEHHS KOHTPOJS U
PETYJIMPOBKHU KPYTSIIETO0 MOMEHTA TUPABJINYECKUI TTPUBOA. Yuu-
TBIBasi, YTO HA yCTbe TPU MPOBEJICHUN PEMOHTHBIX PabOT HAXOIUT-
cs arperat co CBOeH T'HJPOCHCTEMOM, MCIOJb30BaHHME THU/paBJnYe-
CKOTO TIpUBOJIa KJIoYa HamboJiee 11e1ecoo6pas3Ho.

OHUM W3 IMUPOKO TPUMEHSIEMbIX KJfoueil A paboTbl € Tpy-
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Puc. 9.20. Asromar AIIP-2Bb:
1 — xopmyc aBTOMaTa; 2 — 4epBSYHOE KOJIeCO; 3 — KJIMHOBAs IO/IBECKa; 4 — KOPILyC
KJIWHA; 5 — miamka; 6 — onopHbiil ¢uanen; 7 — BoAWI0; 8§ — BajJ BUJIKH BKJIOYE-
HUSI MaXOBWKa; 9 — 3JIeKTPOMHEPIMOHHBINA TpuBog; 10 — ock Oamancupa; 11 —
HalpaBJieHue KJIWMHOBOI monaBecku; 12 — neHTtparop; 3 — mbeaectas IEHTPATO-
pa; 14 — ¢ukcatop neHrparopa

Gamu siBisiercst aBromatr Mourdanosa (AITP — aBromar moj3eMHOro
pemonta) (puc. 9.20).

Kirou (aBToMar) cranmoHapHO YCTAaHABJIMBAETCS Ha KOJOHHYIO
rOJIOBKY, @ KPYTAIIMI MOMEHT IIepelaeTcsi BOAUIOM TpyGe depes
pyunoii ko4 tuna KTIY.

Texunueckas xapakrepucruka AIIP-2BBM

MaxkcuMaabHbIil KpyTanmi Moment, kKH-M

(KT CM) e 4,5 (450)
YcaoBHBIE imaMeTpbl TPYy6, MM:
| 91429 75 R 48; 60; 73; 89
BBICAYKEHHDBIX ............... . 48B; 60B; 73B; 89B
Ilorpebasiemasi MomHOCTD, KBT 3,0
Yacrora Bpauenus soguia, ¢t (06,/mun).... 0,85 (51)
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[lepenaTounoe 4NCIO YEPBAYHOTO PELYKTOPA 28

I'pysonogbeMHOCTb crailfiepa, T ........oceee.... 80
KoumuectBo BapuanToB HabOpa MaXOBHKOB.... 4
TIPUBOM KITIOUA ...t e DJIEKTPUIECKUIT NHEPIMOHHBII
B3PbIBOGE30IACHBII € MUTAHUEM
OT TIPOMBICTIOBON CETH.
JIBUTATETD TIPUBOMA « . eveeeeeeeeeaneeeeananannn Dnaexrpoasuratesb AUM10084Y 2,5
n = 1430 06/ MuH, HaIpPsKEHIEM
380 B
YTpaBaeHre TPUBOMOM. ....uuuueeeenneneaannnnnnn. KHomouHbIil mocT ¥ MarHUTHBII
MyCKaTeJIb
Temmeparypa oxpy:xatomieil cpeapt, C......... Munyc 60—40
labaputsl kiaoua B c6ope, MM, He GoJiee:
B84 5 2 W 850+20
15875007 0; £ VN 460+10
3 (¢0) - B 730+10
Macca, Kr:
KJTIOYA B COOPE. ..venteaniiiiiiiaiianeens 240+10
TTOJTHOTO KOMIITEKTA. .. veeeeeeeeeenaannnnnnns 310+10

Kmiou (aBToMar) BbImosiHeH B Buje GJIOKOB, UTO OGJIETYaeT €ro
MOHTaK-ZIEMOHTQ)X, a TaKyKe TPAaHCHOPTUPOBKY. (OCHOBHBIMH 4Yac-
TSAMW KJIOYA SIBIASIOTCS OJOKM Bpalnartesist, KJIWMHOBOW TOIBECKH M
LEHTPATOPA, a TaKe GaJaHCHD C TPYy30M, NMPUBOJ U OJIOK YIpas-
JIEHUST TIPUBOJIOM.

bsiok Bpamarenst mpeacraBisier co60il KOPIyC KJIMHOBOTO CIiaii-
Jlepa ¢ YEpPBSAYHBIM PEAYKTOPOM, PaGoTaloNUM B MacJsSHOI BaHHE,
U BOJUJIOM, TIEepelaioluM Bpallaiollee ycuane TPyOHOMY KIIOUY.
Ha xomile uepBSYHOr0 Bajia MOHTUPYETCS TOJyMydTa HeHTPOOesK-
HOIl My®dTbI C YCTAHOBJEHHBIMU HA Hell CMEHHBIMH MaXOBUKAMHU.

bByiok KIMHOBOII TMOJBECKU COCTOMT M3 HAIPABJAIONEH C KOJIb-
IEBBIM OCHOBAaHWEM, K KOTOPOMY Ha MIapPHUPAX IIOJBEIIEHb TPHU
kjuHa. Kuwmabs ans tpy6 nmamerpoMm 48, 60, 73 MM cocTosT u3
KOpITyca KJWHA W CMEHHBIX Tamiek. KiauHbg aas Tpy6 aumamMeTpoM

MM  MOHOJUTHBIe. KJIWHOBBIE  TIOJBECKM  UMEIOT  YCbI-
CUHXPOHU3ATOPBI, KOTOPble OO6ECIeYnBAIOT CUHXPOHHYIO PpaboTy
KJIUHbEB B MOMEHT 3axBara TPYObI.

bBJsiok 1eHTparopa COCTOMT M3 TbefecTana, K KOTOPOMY KpeIuT-
cs GJioK Bpamatess, ¢uUKcaTopa ¥ BRJAJbIIel 1meHtparopa. Ilo-
CJeHNE W3TOTOBJSIOTCS € TIPOXOJHBIMU JUaMeTpaMu JJsi TpyO
quametrpoM 48, 60, 73 m 89 MM. Biuaaplim IeHTpaTtopa yIAep:Ku-
BAIOTCSI B IbejiecTaje (PUKCATOPAMH.

Banancup coctouT w3 pblyara ¥ rpysa, ITPH MOMOIIM KOTOPBIX
OCYNIECTBJISIETCS TlepeMeNleHre KJINHOBOW MOJBECKW BBEPX BHU3.

[IpuBox KJfoYa BKJIOYAET 3JJEKTPOJBHUTATEH C MOJAYMYyQTOi
IEHTPOOEKHON My(PTBI W Pa3ABIKHBIC KYJIAUKHU.

Bsiok ympaBsieHUs COCTOUT W3 MarHUTHOTO ITycKaTeJss, KHOIOY-
HOrO TIOCTA, COENUHEHHBIX MeXIy COO0 U C 9JIeKTPOJBUTATENEM
KabesieM TIPHM TOMOIIU IITENCETbHBIX Pa3beMOB.
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Bpaiienne 0T ajekTpoaBUTATENS TIepenaeTcss Ha HoJaymydry,
KOTOpasi mepejaeT HOMUHAJbHBIH KPYTAIUNA MOMEHT TOJIbKO IIpHU
Habope 3JIEKTPOJBUTATENIEM TTOJHOTO YnCJIa 060POTOB.

B 3aBucumocTu OT nAuamMeTpa CBUHYMBAEMbBIX WJHM Pa3BUHYMBae-
MBIX TPyO Ha MOJyMy(dTy Bpaiartess YCTaHABJIUBAIOTCS COOTBETCT-
BYIOIINE MaXOBUKH:

YcnoBublit guamerp Tpy6, MM...... 48 60 73 89
HoMep MaxoBUKA.............coooen... I I I I+

Kmioun (asromarsr) AIIP-2BBM B orjinume OT paHee BbIMyC-
kaBmuxcss aBtomatoB AIIP-2BB umeior yros mocajku KJIWHbEB
9°30', moaToMy KJIMHOBBIE TIOJ[BECKHU ITHX KJIIOYEHl He B3anMoO3aMme-
HSIEMDI.

WsBectHbl Ka0un ¢ tuapaBandeckuM npuBogoM tuma AIIP-TTI,
HEJIOCTATKOM KOTOPBIX SIBJISIETCS HEBO3MOKHOCTb WX TNPUMEHEHUs
JUIS PEMOHTA CKBaXXWH, OOOPYHIOBAHHBIX 3JIEKTPONOTPYKHBIMU Ha-
cocami.

[Ipu moA3eMHOM PEMOHTE CKBAXKUH C TMOTPYKHBIMU IEHTPOGEK-
HBIMHU 3JIEKTPOHACOCAMU WCIOJb3YIOT KJIOUYM MeXaHW4YecKue YyHU-
BepcasbHble Tuma KMY, npuBox KOTOPBIX OCYIIECTBJSIETCS OT
3JIEKTPOJIBUTATEJIST MOIIHOCTBIO 3 KBT ¢ muranuem oT TPOMBICTIO-
Boll ceru. Kimoum MexaHWuYecKue yHUBepcaJabHble KMY-50M
MpejHA3HAYEHBl [IJII MEXAaHW3AIlUM ONEepaluil 110 CBUHYMBAHUIO-
Pa3BUHYMBAHUIO, a TaKXXe yJep:KaHWI0 Ha Becy KOJOHHBI HACOCHO-
KOMIIPDECCOPHBIX TPy6 TIPW TEKyIeM W KalUTaJbHOM PEMOHTE
CKBaXKWH, JKCILTYyaTHPYEMbIX BCEMH BUJaMU OOOPYJOBAaHUS, BKJIO-
Yyas 3JIEKTPOTIOTPY KHbIE HACOCHI.

Texuuyeckasi xapakrepucrika kamoya KMY-50M

I'pysonogbeMuocTs cmaiigepa, T............. 30

MakcuManbHBIH KpyTSAmuit MoMeHT, KH'M 4,7

Yacrora BpaiieHus: Boguaa, 006,/ MUH ....... 60

YcioBHBIN MaMeTp 3aXBaTbIBaeMbIX TPYO,

J Y 48, 60, 73, 89

TIPUBOJ KITIOUA .. .eeeviee i e DJIEKTPUYECKUN WHEPIUOHHBII

B3PbIBOGE30NACHDI € MHUTaHUEM OT
POMBICJIOBOH CETH
JIBUTATED TIPUBOMA .. v 'veeeeneeneaneannnnsns DJIEKTPOBUTATEND
AVIM 10084Y2,5
(N = 3 kBr; n = 1430 06 /Mun;

V =380 B)
YTpaBaeHHE TPUBOIOM. ..ccuurveeennnnneannn. KHomnounblil mocT ynpaBseHUs
K¥Y-93-B3T
Tabaputer, MM:
Bi 05705 - W 960
mUpUHa. . 590
BBICOTA 930
Macca, Kr:
KJTIOY B COOPAHHOM BH/IE ... .evveennennnns 360
TTOJTHOTO KOMIIJIEKTA. .. .veeeeeeennnnnnnnns 410
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Kmiou KMY-50M cocrout u3 cieaymonux yacreil: 6J0Ka Bpa-
1aTessi ¢ 9JeKTPOIIPUBOIOM, cliaiifepa ¢ 6JIOKOM KJIWHbEB U 6JOKA
YVIPaBJECHUS 3JEKTPOIIPUBO/A.

Bpamaresnb mpezacraBisieT co60if ABYXCTYNEHYATHIH PEIYKTOP C
NpsAMO3y00il IMUJINHAPUYECKOW Tepeaadeii, pabouyuM OpPTaHOM KOTO-
poTO SIBJISIETCST pa3pe3Hoe KOJIecO € TPUKPENJIeHHbIM Ha HEM BO-
qunoMm. Kopriyc Bpamiaresiss M paspe3Hoe KOJecO UMEIOT ITpope3b
JUIsL TIPOIyCKAa HACOCHO-KOMIIpeccOpHbIX Tpy6. [las coBMelnenus
npopeseil KoJieca M KOpIlyca BpalaTess HMeeTcsl COBMeIalonnil
MeXaHU3M, PpAaCIOJOXEHHBbIH ¢ IIPOTUBOIOJOXHOH CTOPOHBI OT
Mpope3n Ha KOPITyce BpalnaTeJs.

Ha xopmyce kio4a ycTaHOBJEHa TMOIPY>KWHEHHAs CTBOPKA,
MepeKPBIBAIOIAs 3€B KOpITyca.

Bpaiienue ot aBurartesis nepeiaeTcsl MOCPEICTBOM KyJAuKOBON
My@Tbl, Ha KOTOPOH MOTYT YCTAaHaBJIUBATbCS CMEHHbIE MAaXOBUKH.
Paspesnoe xosieco IpuBOAMTCA BO BpallleHUE Yepe3 CaTeJIJIUThl OT
MIPOMEKYTOYHOTO BaJia.

YupaBjieHnne 3JeKTPONPUBOAOM OCYIIECTBJSIETCS  KHOITOUHBIM
MIOCTOM YTIPABJIEHUS TOCPEICTBOM MarHUTHOTO myckKatens. [IpuBon
KpenuTcsi K BpallaTesio ¢ TOMONIbIO TIOBOPOTHOIO KPOHIITEHHA U
oTkugHOro 60aTa. [IOBOPOTHBIN KPOHIITEHH ITO3BOJISET MPOU3BO-
IUTHh 3aMeHy MaxOBUKOB 6e3 CHSATHS TPHUBOAA, a TaKyKe CHSTHE
WJIW YCTAHOBKY ITOCJIEHETO TIPU JEeMOHTaXXKe W MOHTa)ke Ha yCThe
CKBQKWHBI.

[TosryaBTOMaTHUECKHH cHaii/lep COCTOUT M3 Pas3pe3HOro KopIryca
cnaiijiepa, OJOKa KJMHbEB, PYKOATKH YIpaBJeHUs U XomyTta. B
Kopllyce cHaijiepa HUMeEIOTCS TPU HUJIMHAPUYECKUE PACTOYKHU
(skes06a), BBINOJHEHHBIE 10/l YIJOM K ocu chaiigepa. K kopmycy
craiijiepa TMpWBapeH KPOHMNITEHH /s yCTAaHOBKM Bpamiatess C TO-
MoIIbio 60JTOB U OCH.

[lyig coBMelieHus yCTaHOBKM B paboyeM TOJIOKEHUU €O craiije-
poM umMmeeTcsl (pukcaTop Ha BpaliaTese W Na3 Ha craiizepe.

[Tpu mpomsBOJCTBE CITyCKOMOABEMHBIX PA6OT KOJOHHA HACOCHO-
KOMIIPECCOPHBIX TPy6 moJ My(ThI 3aKJIMHUBAETCS B MOJYaBTOMa-
TUYEeCKOM craiiziepe. Kifou HaaBuraercs Ha KOJIOHHY TpyO Bpailie-
HUEM BOKPYT OCH, TIPU 3TOM (PUKCATOP CKOJB3UT MO TMOBEPXHOCTU
KOPIIYyCOB claiifiepa, [OXOAWUT [0 yIopa M MO JeWCTBUEM IIPYKHU-
HbI BXOJAUT B 1a3. HaseBaercss MamuHHBIA K04 Ha TpyOy. Briio-
YeHHreM IIPUBOJIa KHOIIOYHBIM MOCTOM YIIPaBJIECHHUS OCYIIECTBJIIETCS
BpallleHle BOAMJA B HYKHYIO CTOPOHY, IIPM 9TOM MalllMHHbBIH KJI0Y
CBUHYMBAET WJHU pa3BUHUYUBAET TPYOy.

Ha 6a3e kmoua KMY-32 takke MCMOJIb3yeTCS THIPOIPUBOIHON
kaiodu KMY-TTI, xoTopblii mpuMeHsieTcss Ha THAPO(UIIMPOBAHHBIX
CaMOXO/IHbIX PEMOHTHBIX arperarax. MaKcUMaJIbHBIH KpPyTsIIui
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moMeHT a1 KMVY-32 u KMVY-50 cocrasaser 4410 H-M, uro mosso-
qnsger paboratb ¢ HKT nuamerpom 48, 60, 73, 89 mm.

g cBUHYMBaHMS M PAa3BUHYMBAHMSA HACOCHBIX IITAHT HMCIIOJIb-
3yeTcsl aBToMarnueckuii mrranrosbiii kiaou tuna AIIIK-TM c npu-
BOJIOM OT 3JieKTpojBuraresss mouHocTbio 0,75 kBt. Ananormdusrit
aBToMarnyeckuil mranroBbid Koy tuma AIIIK-I' B xauectBe npu-
BOJla UMeEeT TH/IPOMOTOP C MaKCHMaJbHBbIM BpalllaloliMM MOMEHTOM
0,98 xkH-m.

WNmmmM6aiickuM  MaIlIMHOCTPOUTEHHBIM 3aBOJIOM OCBOEH HOBBIN
KOMILJIEKC WHCTPYMEHTOB W IIPHUCIIOCOGJIEHUI, ITO3BOJISIONINI CY-
MECTBEHHO MOBBICUTL 3(PPEKTUBHOCTh W KA4eCTBO PEMOHTHBIX pa-
60T.

Braaguas ceppra CB-10 (puc. 9.21) npeanasHauena ajsi 1po-
Be/leHUsI MOHTa)ka M JIEMOHTa)ka Ha yCTbe C NPUMEHEHUEeM 3JieBa-
topa tuna DTA. Cepbra npexacraBisieT co60il KaTymky o[ 3aXBaT
HKT auamerpoMm 73 mM. Ha Topie KaTylIKu BbIIOJHEHA IETJS
Cepbru JJIg IIPOILyCKa MOHTa)KHOIO Tpoca.

[MogpeM Ts:RETOTO O6GOPYAOBAHMUS IPOU3BOAUTCSI C MOMOIIBIO
asieBaropa Tha JTA TyTeM ero ImMTAaTHOTO HATPY’KEHUS vepe3 3a-
XBaTHBIH y3eJ W KaTylKy BKJIQJHOH cepbru. Takum o6pasoMm, uc-
KJII0OUaeTcs IIMPOKO paclpoCTPaHeHHAs JKCILIyaTalus 3JeBaTopa
JUIA IoJlbeMa TSPKecTel, HalpuMep IyTeM 3aKpellJieHHsS MOHTaK-
HOTO Tpoca K PYKOSTKe, CTOHKe KOpIyca, YeJIoCTAM U T.II. IJTO
JIOJIKHO TIPUBECTHM K CHUJKEHWIO TpaBMaTH3Ma IepCcoHala, B TOM
YHCJie CKPBITOTO, M CIIOCOOCTBOBATH ITOBBIIIEHUIO KYJbTYPhI ITPOU3-
BOJICTBA U COXPAHHOCTU OOOPYJOBAHMUS.

Komrmteke o6opymoBanus W MHCTPYMEHTA JJS CITyCKa-MOJAbeMa
mranr (KOWIIT) npeaHasHaveH /sl MIPOUBBOJCTBA CITYCKOIOIbEM-
ubix onepanuii (CITO) co mTaHTaMu 10 OJHOAJEBATOPHON TEXHO-
JIOTUM — C TIOMOTI[bIO OJHOTO, TIOCTOSTHHO TMO/IBEIIEHHOTO K TaJIeBOMY
6JIOKY 2JieBaTOpa M YCTbEBOW OTKWIHOW BUJIKU [IJIS TOCAAKUA KO-
JIOHHBI IITAHT.

Komnuieke coctouT w3 cjaenyIonuxX IOJKOMILJIEKCOB 060PYA0OBa-
Hus v uHcrpymenrta (puc. 9.22):

1. IloxBecHO# MOAKOMILIEKC BKJOYaeT ajeBaTop Tuma ITA-II,
BKJIQJIHYIO Cepbry U INTAHTOBBII 3/eBaTOp MOA “KBajapar” IUTaHTHU.

dnesatop ITA-II npencraBiasier cepuitHblii TPYOHbBIN 3JieBa-
TOP, 3aMOK KOTOPOro GJIOKMPYETCsI 1I0CJie YCTAHOBKU B €ro 3axBaT
BKJIQJIHOW Cepbru ¢ TIOJBEIIEHHBIM K Hell MITAaHTOBBIM 3JeBa-
TOPOM.

Braamnas ceppra CB-109TA mpencrasiser co6oil KaTyIIKy O[]
daxBar HKT mmamerpom 73 MM, Ha TOpIile KOTOPOH BBITIOJTHEHA
neryisi cepbru. Bposb ocu Karymku uMeercst a3 JJsl IPOIycKa
Cepbru MITAHTOBOTO 3JEBaTOPA.
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Puc. 9.21. daeBarop tTuna ATA c BkiagHoii ceporoii CB-10:
1 — cepbra ajeBaropa; 2 — KOpIIyc aJjeBaropa; 3, 9 — OypTbl YIOpHbIe; 4 — ueJioc-
TH; 5 — PYKOATKA; 6 — pblUar ympasjeHus; 7/ — cTepkeHb; 8§ — ymop; /0 — BbIpes;
11 — ceppra; 12 — Tpoc MOHTAXXHBII; /3 — IITAHTOBBIA 3JIEBATOP

Takum o6pa3oM, B ONUCBIBAEMOM TIOJKOMILIEKCE CHCTEMa IOJ[Be-
CKM INTAaHTOBOTO 3JieBaTOpa K TajeBOMYy OJIOKY COCTOUT W3 CJEIy-
foeit cuoBoit 1enouku: DTA-IT ¢ 610KupyeMbIM 3aMKOM — BKJIA[I-
Hast ceppra CB-109TA — mrtanroBblit ajeBaTop, KoTopas obJjagaer
Heo6X0UMOI TMOKOCTbI0O HA CTOPOHY M, KPOME TOTO, JOITyCKaeT
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Puc. 9.22. Kommiexe wn-
CTPYMEHTa /ISl CIyCKa-
NnofbeMa INTAHT IO O/IHO-
9JIEBATOPHOIT TEXHOJIOTHH:
1 — aneBarop tuna ITA-
II ¢ 3a6y0KMPOBAHHBIM
3aMKOM; 2 — OJIOKHPYIO-
WU MIIMHT; 3 — cepb-
ra BraagHas CB-109TA;
4 — ayieBaTOp IITAHTOBBII
JUIS 3aXBarta 3a KBajpar
HITAHT; 5 — KJIOY IITaH-
TOBBIIl PY4HOIi; 6 — KJIOY
CTOIOPHBINA  JIJIST  IIITAHT;

7 — TIOJCTaBKa C OTKU/-
HOW BHWJIKOH JJIs ycTa-
HOBKH Ha yCTbeBOI

TPOHUK; & — TOBOPOT-
HBIIl CTOJT JII MHCTPY-
MEHTa




BpallleHue IMITAHTOBOTO 3JeBaTOpa BMECTe € BKJIAJIHON CEpbroil oT-
HOCUTEJbHO 3jeBatopa. Ilo aTuM mpuymHaM 75 MOJABECKU IITaH-
TOBOTO 2JIeBaTOpa K TajeBoMy OJIOKy He TpeOyeTcsi HU BCIOMOTA-
TeJbHOro  (IIPOMEKYTOYHOr0) IITPONa, HU IITAHTOBOTO MaJjoraa-
PUTHOTO KPIOKA C OCEBBIM MOJANIUITHIKOM, a JOCTAaTOYHO MMETh Ha
taseBoM 6jioke ajyeBatop Tuna IOTA-II. ITloHATHO, YTO MOHTaXX WH
JIEMOHTaK MITaHTOBOTO 3JsieBatopa KOUWIIl na pabouem mecTe 1po-
WU3BOAMUTCS IPOCTO IYTEM YCTAHOBKU M CbheMa BKJIQJHOHW CEpPbru B
cepuiinblii 3axBarubiii y3ea IDTA-II.

2. YcrpeBoll OAKOMILIEKC JIJIS [IOCQ/IKH KOJIOHHBI IITAHT COCTO-
WUT U3 KOPIyca, Ha BEPXHEM TOPIE KOTOPOTO BBITIOJTHEHO KOHHWYEC-
Koe THe3[o-celyio. B aTo cemo caauTcs OTKHUIHAS BUJKA C TOJ-
XBaueHHOU mTaHroil. Kpome TOro, Ha TOpIle KOpIlyca pa3MelleHbl
ynopbl g (uKcaluu CTOMOPHOTro KJioda. K Kopiycy npukper-
JIEH KPOHIITEHH €O CTOJIMKOM [UIS YKJQJIKH IITAHTOBBIX KJIOYeil.
Crommk MOXKeT OBITh OPHEHTHPOBAH OTHOCHTEJbHO pabodero Mec-
Ta B HYKHOM TIOJIOKEHUH.

Otmetum Takoe oramune KOUWIIL ot o6br4HOM ABYXaJI€BATOPHOMN
texHonorun CHO, mpu KoTopoil orepatop B OAHOH pyKe Aep:KUT
CTOIIOPHBIN KJIIOY, a B APyroil — BeAymuii mraHrosblii. IIpu momo-
mu KOUIIL pa6ota mo CBUHYMBAHUIO-PAa3BUHYMBAHUIO, a TaKKe
3aKPEIJIEHNIO-PACKPEIIEHUI0 Pe3bOOBOTO COEAMHEHUST MOXKET BbBI-
MOJTHATBCS TIyTeM MPUKJIAJABIBAHUS K PYKOSITKE BEAYIIEro KJioua
MOJTHOW (PU3NIECKOI BO3MOKHOCTH PabOTAIONIEro, TaK Kak ero py-
Ka CBOGO/IHA OT CTOTIOPHOTO KJIIOYA, KOTOPBI B JIAaHHOM CJiydae 3a-
(ukcupoBan orHocuresbno kopmyca. [locienree 06CTOATETBCTBO
JlaeT BO3MOXKHOCTb OG€eCTIeYnBaTh [JOKpEIJIeHne pPe3bOOBbIX COeau-
HEHUH HITaHT C PEKOMEH/OBAHHBIMU MOMEHTAMM 3aTSKKHM, COCTaB-
JITIONIMMHA OKOJIO 47 KI*M JIJIsl TITAHT AuaMeTpoM 0 19 MM u 77 krm —
JUIS TITaHT JuaMeTpoM 22 MM u GoJiee.

Ocnoroe npenmyiectBo KOUI 10 cpaBHEHHWIO € JIByXaJe-
BaTopHOil Tpaauimonnoit texuosorueit CIIO — moBblllenne Kave-
cTBa COOPKU IITAHTOBOW KOJIOHHBI ITyTEM 3aTSKKM ee pe3bd Hal-
JIeXKAIUMU KPYTAUIMMUA MOMEHTaMU.

3. IlogKkoMILIEKC [IJIT TEPMETH3AIUU YCThS B CJAydYae OMAacCHOCTH
HedrerazonposBiaeHnit. OH COBMENIEH € KOPITyCOM YCTPOWCTBA, B
KOTOPOM YCTAHOBJIEHO TE€PMETU3UPYIONIEE CE/JI0 CO CIeIUaTbHON
pe3b6oii ¢ KpymHbIM miaroM. [epMeTusaiisi KOMILJIEKCA OCYIIeCTB-
JITeTCSl TyTeM yYCTAHOBKU NMPOOKU C YIJIOTHUTEJbHBIM 3JIEMEHTOM B
KOpIIyC, TAe OoHa UKCHUpYyeTcs pe3b0oil, IJII 4Yero JOCTaTOUYHO
3aBepHYTb MpoOKy Ha 2—3 obGopora. IIpo6ka MoxkeT OBITH ycTa-
HosjieHa npu Haguwynu B HKT mrranr, a takke mpm WX OTCYTCT-
Buu. Kpome Ttoro, ecau HKT cBo6oana or mraHr, mpobOKa Mo-
’keT ObITh YCTAHOBJIEHA WJIM CHATA BPYYHYIO, 6€3 TaJieBOTO MeXa-
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HU3Ma, HApUMEP TPHU TOJOMKE WJIU OTCYTCTBUU IOJBEMHOTO ar-
perara.

4. llogkomrutekc BKJIIOYaeT HAGOp BCIIOMOTATETbHBIX MPUHAMI-
JIEXKHOCTEH M WMHCTPYMEHTOB, a UMEHHO:

MOHTaKHO-/[EMOHTAKHBIN TITOK, Tpe/JHA3HAYEHHBIN [IJIT MOHTA-
’Ka 1M JeMOHTaXka CAJbHUKOBOTO IITOKA ¢ KAHATHOMN IMO/BECKOI;

MOJIKIQIHAS BUJIKA [T MOHTQ)KHO-JEMOHTAKHBIX PaboT;

y3esl repMerusupyoiieit mpobku s nepekpbitusi ycrbs HKT
(eMm. 1. 3);

B mpoMbIcIOBO#T TTpaKTHKE YacTO BCTPEUYANOTCS CJOydYau MOJbeMa
TpyO, 3aMOJHEHHBIX JKUAKOCTBbIO. IIpW 3TOM CKBa)KMHHAs XKUKOCTD
U3JIMBAETCS Ha YCTbe, 3arpsI3HSAsT pabodee MECTO Yy YCTbsI, OKpysKa-
IOIYI0 CPey, 3aTPYAHsS PEMOHTHbBbIE PAabOTh, OCOOEHHO B 3UMHEE
Bpems. Bmecte ¢ Tem O6bIBaioT cJay4yauw, KOT/A 110 TeM WU HHBIM
OPUYNHAM HEBO3MOXKHO BOCCTAHOBUTDH IMPKYJSAIUIO JKUAKOCTH B
CKBa’KUHE.

[lus pemenus 3THX TPoOJeM HAXOJIUT TTPUMEHEHUE CIIeIralib-
HBIIl WHCTPYMEHT MJIS PEMOHTA CKBAKWH — CKBAKUHHBIN TIPOGOT-
nuk gas HKT tuna OCA xoscerpykimu Baranosa (puc. 9.23)
(1aba. 9.9).

[Tpo6oiinuk mpenHa3HAYEH:

JUIST cOOOIIeHNsT TTOJI0CTH TPy6 ¢ 3a60eM CKBaKMHBI ITyTEM IIPO-
6uBku crenkn HKT 6e3 mcnosib3oBaHus B MOA3EMHOM 060pY/I0Ba-
HUW JIOTIOJHUTETHbHBIX YCTPOUCTB, TaKMX KaK paspyliaeMbie GOJITHI
u quadparMbl, yIpaBJseMble U CbeMHbIE KJIAllaHbl U [Ip.;

JUIST PE3KU TPUXBAYeHHOU B ckBakmHe KoJsioHHbI HKT.

[TosBousert:

BOCCTAHOBUTD IUPKYJISIHIO JXUAKOCTH B CKBAKMHE B MPAKTHKE
PEMOHTA OCBOEHUST CKBAJKWH;

o0ecTieunTh TJIyIICHNEe CKBAXXKUHBI B CJydae, KOTJA HEBO3MOXKHO
CO3/IaTh IUPKYJIAIHNIO IPYTUMU METOJAMH;

[IPEeJOTBPATUTD CJydYanl MoabeMa TPyO C KUJAKOCTBIO U TeM ca-
MBIM 3AIUTHTb TIEPCOHAJ OT WM3JIMBA ILJIACTOBOH >KHIKOCTH Ha ycC-
Tbe, BBIJIEJEHUST CEPOBOIOPO/A W IPYTUX BEIECTB;

MOBBICUTH TTPOU3BOJUTENBHOCTD, KYJbTYPY MPOU3BOJICTBA, 6€30-
MacHOCTb TPyZAa TPW PEMOHTE CKBAKWH, CHU3UTDL 3arps3HeHue
OKpYy>Katolieil cpebr;

6bICTpO, 6€3011aCHO U KAYeCTBEHHO OCYIIECTBJSATb Pe3Ky Tpyo
HKT B ckBaxkune.

WHCTpYMEHT BBITyCKaeTcsl B IBYX MOIUMDIKAINIX:

cBOGOTHOTO CcOpAchIBaHUS WJIM C WCIIOJIb30BaHWEM KaHATHOU
TEXHUKH C MPUBOJAOM OT crosiba skuakoctn (em. puc. 9.23, a);

onyckaembiii Ha mranrax (cm. puc. 9.23, 6).

B komouny HKT c6paceiBaercsi, ommyckaeTcsi Ha MPOBOJIOKE HJIU
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Puc. 9.23. IlpoGoitHuk st
HKT c npuBogoM ot croaba
skuakoern () u mpoGoiirik
ana HKT Beca mranroBoii ko-

JIOHHBI (- ):
a: 1 — kopiyc; 2 — IMOpIIEHb C
HAKOHEYHUKOM; 3 — KaMepa

BBICOKOT'O JIaBJIEHUS; 4 — IITOK;
5 — armocdepnast kamepa; 6 —
mTudT cpe3Hoii; 7 — ToOJKa-
Tesb; 8 — WWJIMH/ADP IPUBO/A;
9 — mnopmenb npusoga; 10 —
kamepa; /1 — rpys-ymop; 12 —

3ariymka; 6: 1 — HacocHas
mranra; 2 — mydra; 3 — TOJ-
KaTeb; 4 — KPBIIIKa; 5 =

¢ukcarop; 6 — wrudr cpes-
HOH; 7 — BTyJKa; 8 — Hampas-
asgiomas; 9 — mrok; 10 —
caJbHMK; {1 — KaMmepa BbICO-
KOTO [aBjieHust; 12 — HaKkoHed-
nuk; 13 — mopmenb; 14 —
nuauHap; 15 — rpys-ynop;
16 — KaHAJ THAPABINYECKUIl;

17 — yUJIOTHUTEJIbHOE KOJBIIO
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Ta6aumma 9.9
Texuudeckasi XapaKTepUCTHKA MPOGOIHIKa

[ToxasaTean IICT-60C IICT-73C IICT-6011I [ICT-73111
Turnopasmep npoGuBae- 60x5,0 73%5,5 60x5,0 73%5,5
MOl TpyO6bBI, MM
Crioco6 ciycka B CKBa- CBoGosiHoe cOpachIBaHMe Ha xoJsioHHE HACOCHBIX
SKUHY Ha KAaHATHOU TEXHUKE IITAHT
Wcrounuk asHeprumn [laBienne crouba Bec mranrosoit

SKUKOCTH KOJIOHHBI
TaGapurer, mMm:
JUTITHA 900 1095 820 1140
[uaMeTp HanGOJIbIIEro 47 57 47 57
ceueHust
Macca, kr, ne GoJiee:
npo6oiHUKA 8 12 6 1
TTOJTHOTO KOMILJIEKTA 1 17 9 15

mrranrax uHCTpyMent. Ilocne gocTikenus HeO6XOIUMOTO WHTEP-
BaJla M3 KOPITyca MHCTPYMEHTA BBIXOAMT KAJO W TOCJe MPOOUBKU
orsepcrud B HKT aBroMarmuecku yraminBaercs B KOPILyce.

[Ipu cmycke MHCTpyMeHTa Ha IITaHTaX BO3MOXKHO ITPOOWBaHIE
MHOKECTBAa OTBEPCTHH B OJHOM CEUYEHUH, T.€. OCYIIECTBJISETCS
pe3ka Tpyo6.

[IpeumyiiectBa MHCTPYMEHTA:

oTBepcTue mpobuBaeTcs 6e3 NPUMEHEHUsS IOpOXa, 3JEKTPOKa-
6eJist, MEXaHMYECKOTO WJIM THUAPABINYECKOTO KaHAJda JJ I0Jaud
SHEpPTHUH [T ero paboThl;

MHCTPYMEHT TIPOCT B YIPABJICHUH U OOCJIYKMBAHUM, HAJEKEH
u Ge3omaceH, MOXXeT MCIOJb30BaTbCsl MHOTOKpaTHO. He Tpelyet
MpUMEHEHUs CHEeNUAJbHOW TEXHUKU M BBICOKOKBATM(DUIIMPOBAHHO-
ro mepcoHaja. Bce pa6oTbl BBIMOJTHSAIOTCS OPUTAIOH CaMOCTOS-
TEJIbHO;

MHCTPYMEHT BbIcOKO3(dexTnBer. [laske oauH ciydail BBINOJ-
HEHUSI Ha CKBa)XMHE CJIOXXHOTO PEMOHTA C MWCIOJb30BAaHWEM IIPO-
6OITHNKA, TIO3BOJIUBIINN BOCCTAHOBUTH pPaGOTy CKBaKUHBI (e3
Cepbe3HOT0 3arps3HEeHUs OKPYy’Kalollell cpejibl, OKyIlaeT BCe 3aTpa-
TBI HA €ro MpUOOpeTEHNeE.

[Ipu mpoBeseHNN PEMOHTHBIX PAGOT MIMPOKOE MpPUMEHEHHE II0-
JIYIUJIN TaKephbl, NpeJHasHaYeHHblE MAJS W3O0JSINH 3aTpyOHOTO
MPOCTPAHCTBA.

[Takepbl BBITYCKAIOTCS CJEAYIONIMX THUIIOB:

IIB — mepenaj naBJjieHUs HalpaBJeH BBepX;

I[TH — nepenax gaBjieHns HalpaBJieH BHU3;

III — nepenajy paBjieHUs HalpaBjieH BHU3 U BBepX.

[To mpuHIMIY fAeficTBHUS MaKepbl MOTYT ObITh: MeXaHWdeckime M,
rugpasiandyeckne I' u ruapomexannueckne M.
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[To cmoco6y ycTaHOBKM B CKBaXKUHY MaKepbl JEJSTCS HAa ycTa-
HaB/IMBaeMble Ha TPy6ax WJHU HA KaHATe.

[Takepnsr MoryT 6BITH M3BJEKaeMble U HeusBJeKaeMmble. [locyen-
HUE ellle HAa3bIBAIOT Pa30ypUBaeMbIMU.

OCHOBHBIM 3JIEMEHTOM TaKepa SBJSETCS YIJIOTHSIONWIA 3JIe-
MEHT, KOTOPBIH MOXKET OBITh:

PACHIMPSIONIMMCS IO/ JIEHCTBUEM OCEBON HArpysku, cosjaBae-
MOU WJIM BECOM KOJIOHHDI, WJii U3OBITOYHBIM [[ABJEHUEM, [1eHCTBY-
IOIIMM Ha TMOPIIEHD;

PaACIIUPSIONMKMCS TIOJ] [eHiCTBEM BHYTPEHHETO HU36BITOYHOTO
napyienus. Ilakepbl ¢ TakWM 3JIEMEHTOM HAa3bIBAIOT HAyBHBIMU;
CaMOYTIJIOTHSTONUMUCS, T.€. B BUJI€ MAHKETHI.

DJIEMEHT JI0JKEH HAXOJUThCSA B KOHTAKTE ¢ 0OCAIHON KOJOHHOMN
Jlayke TIpU  CIIyCKe, I03TOMY YIJIOTHUTEJbHbBIH 3JeMeHT ObICTPO
BBIXO/JIUT U3 CTPOSI.

[To xoMYecTBY NMPOXOAHBIX KAHAJOB MAaKepbl MOTYT OBITb OHO-
¥ JIBYXCTBOJIbHBIMU. [lepBble mpeaHasHaueHbl /s paGoOTbhl ¢ OHON
KOJIOHHOU TPyO, BTOpPbIe — ¢ ABYMS. /IByXCTBOJIbHBIE TAKEPLI MOTYT
OBITb C TIapaJIJIEJbHBIM W KOHIIEHTPUYHBIM PACIIOJOXKEHUEM CTBO-
JIOB.

[Ipu pabore makepa B ckBaskuHe Heob6xoauM ero ynop. Ilo tumy
YIIOPOB MaKepbl MOTYT OBITb C YIOPOM 4Yepe3 IIINIICOBBIH 3aXBaT
3a 00CAJHYI0 KOJIOHHY ¥ CTBIK OGCAJHBIX KOJIOHH B My(TOBOM CO-
eIMHEHNH, a TaKyKe ¢ yIopoM Ha 3a00i.

OCHOBHBIMU TTapaMeTpaMy IMaKepa SIBJSETCS €ro HAapYXXKHbBIU -
aMeTp U BbIJIEPKUBAeMblil UM Tepenaj JAaBjeHusi. Bosbiiyio posb
UTpaeT 3a30p MEXKIy HAPYKHBIM JMaMeTPOM Maxkepa U o6caaHoi
KOJIOHHOH. CnImKoM 6OJIbINOH 3a30p YJIydIlaeT IIPOXOAMMOCTD Ma-
Kepa [0 MecTa €ro yCTaHOBKHU, HO 3aTO yXY/IIAeT €ro TepMeTH3H-
pyorLyio crnoco6HOCTh. [loaTOMy BBIOMpaETCS ONTUMAJILHBIN 3a30D.

[Ipu pabore makepa Ha Hero AeWCTBYIOT OOJbIIIE OCEBble Ha-
IPY3KH, BbBI3bIBAIONIME CHUJIBHYIO JedOpMalnio YIJOTHUTEIbHBIX
ajieMeHTOB. Ilpm Takux Harpyskax pesmHa 3aTekaeT B 3a30p, 4TO
MOJKeT [PUBECTH K 3aKJIMHUBAHUIO Ilakepa M TPYJHOCTAM 110 €ro
u3BJedeHn0. lcxoms w3 3Toro, OOBIYHO BBITIOJHSIOT BTOPOH yII-
JIOTHUTEJbHBIN 3JIeMEHT, OCHOBHAs (PYHKIMS KOTOPOTO — TIPEOT-
BPATUTb 3aTeKaHWE PE3UHBI.

YcraHoBKka makepa B TpeOyeMOM WHTEpBaJie 10J[pa3yMeBaeT WJn
NPOBEJIEHNE PA3JUYHBIX MAHUMYJIANUN ¢ TpyO6aMu, WJIH K€ YBEJH-
YeHUEe [aBJeHHsS B TPy6axX IyTeM IPeABAPUTENBHOTO TEPEKPBITUS
CTBOJIA TIaKepa NIAPWKOM, COPOIIEHHBIM B TPYOBI C MOBEPXHOCTH.

ITakep Tuma IIBM mexanmyecKkuil, BOCTIPUHUMAIONIAHN Tepermas
JIABJIEHUs, HATIPABJEHHBIH BBEpPX, OINycKaeMmblii Ha TpybGax (rabu.
9.10). IIpu nocajke makepa HeOOGXOAMMO BpallaTh KOJOHHY TPYO.
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Ta6numma 9.10
Texnnueckasi xapakrepucrtuka naxkepa tumna [IBM

ITokasaresb TIBM-122-50 IMTBM-140-50

Hapy:xublil guamerp, MM 122 140
Makcumanbhblil epenan gasiennii, MIla 5 5
JlnameTp TTPOXOHOTO OTBEPCTHS, MM 50 62
IIpucoenunurenbHass pespba, MM:

BepxHsis jgesast, 1o TOCT 631-75 73 89

kg, mo TOCT 633—-80 60 73
Ta6aputpi, MM:

auaMeTp 140 160

JIMHA 870 920
Macca, Kr:

nakepa 27 37,4

TIOJTHOTO KOMILIEKTa 34 47,4
MaxkcumasibHas TeMmieparypa paboueit 100 100
cpensl, °C

Ta6aumma 9.11
TexHuyeckasi XapaKTepPUCTHKA SIKOPS
s 24T-118- 24I-136-
ITokasaresb 24T-118-50 | 24I-136-50 S0K3 SOK3

Hapy:xHblit auamerp, 118 136 118 136
MM, He 6oJee
Ilepenan maBienus, 50 50 50 50
MIla, He Gosee
[lnameTp TTPOXOTHOTO OT- 50 62 50 62
BEPCTUsI, MM, HE MeHee
Temmneparypa paboueit 150 150 150 150
cpenor, °C, He Gosee
Jlnvna, MM, He Golee 480 490 480 490

[Ipu skcmiyaranuu Ha HaKep AeUCTBYIOT GOJbIIE OCEBble Ha-
TPYy3KH, JOCTUTAONINe [AecsATKOB TOHH. IIpm Takux Harpyskax He-
06X0IMO TPWHUMATL CIEIaJbHble MepBl 10 TPEJOTBPAIIeHUIO
CKOJIbJKEHHS TTaKepa OTHOCUTEJNBbHO OOCAJHON KOJIOHHBI. [lyisg aTmxX
1esiel MCIoJIb3yI0T yCTPOWCTBA, Ha3bIBaeMble SIKOPSIMU.

Sxopp ruapasanueckuii (taba. 9.11) npennasHaven st yaep-
JKaHWS TaKepa Ha MecTe YCTAaHOBKM IPHU ITPOBE/IEHUU B CKBAKMHAX
PEMOHTHBIX PAa6OT M OTepaIuil 1Mo BO3AEUCTBUIO HA TIJIACT.

9.3. Texkymuii peMOHT CKBasKuH

PaGoTbl, BBIOMHIAEMbIE TIPH TEKYIIEM PEMOHTE CKBaXKMH, MOYKHO
HO/Apa3AenuTh Ha ciaeayiomue rpymibsl (puc. 9.24):

OJTOTOBUTE/IbHBIE PAGOThI, BKJIIOYAIONIME Tepeess GPUTaibl Te-
KyIIEro PeMOHTa, TJIylIeHHe CKBaxkMHbl (B cjydae, eClM pEeMOHT
NPOU3BOJUTCA TPHU OTKPBITOM YCThe), PasMeNleHHe KOMILIEKCa
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IMoaroroBuTeE bHBII KOMIJIEKC padoT

I__________________________|
| Ilepee3n komniekca IlnanupoBka Inymenne |
[ PEMOHTHOIO TEPPHTOPHH CKBAKHH |
| oGopy10BaHUsI |
| |
[ I MOoHTAaK NOABEMHOr0 000py10BAHHS I |
| [ :
: | Paz0opka ycTheBoro oGopyroBanus (apMaTtypbI) | |
_____________ .l_____________x
Cmena Il1anom npeaycMoTpeHo U3smenenne
CKBAKHHHOTO I1yOMHbBI IOABECKH
oGopyroBaHust WM JIHKBHIAIHS
00pbIBa IITAHT
IMoaxbemM CKBAKHHHOIO N3menenne riiy0OHHbBI NOABECKH
000py10BaAHHUS WM JTHKBHAALHSA 00pPbIBA IITAHT
I(POHT“'“ Tun ckpazxunnoro | YIUH 1 VOIH
a3 060py10BAHNS emonTax YOI
YIHIT'H |
Cmena HKT u mraunr Jla .
NJIAHOM MPeAYCMOTpPeHA Cmena HKT = mranr
| Her
Ornomennst na HKT u la Ouucrka wranr u HKT or
ITAHFAX HMEIOTCSE napadmnncm-cmo“nucnlx
OTJIOKEHHI
| Her
Texnuueckoe coCTOsiHHE Her PemoHT 000py10BaHus
000py10BAHHS HCIPABHO YCThsl CKBAKHHBI
[ Aa
IIpoMbIBKA CKBAKHHBI OT Ja PaGorsl 1o ocodomMy miany
OTJIO’KeHHIi npeycMOTpeHa B 3AaBHCHMOCTH OT THIA OT/I0/KEHH i
| Her

Puc. 9.24. Tlocsie10BaTe bHOCTD BBIIOJIHEHHST Pa0OT NPH TEKYIEM PEMOHTE CKBaKHH

060py/I0BaHKsI HAa YCTbe CKBAXKUHBI M €ro MOHTAX, MOATOTOBKY K
pa6ore, pa3boOpKy yCTbeBOr0 060PY/I0BAHUS;

HEIMOCPEJCTBEHHO CaMH PEMOHTHbIE PabOTbl, OCHOBHOH OGBbEM
KOTOPBIX 3aHUMAIOT CITYCKOIIOAbEMHBIE OIMEPAIINH;
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Her /

%

Tun cnyckaemoro sxkenityara- | YIIH | 3amep auamerpa sxeniyatannoxHoii
HHOHHOr0 000pPY10BAHHSA KOJIOHHBI CIIYCKOM A0/10HA

10 LIyOMHBI NOJABECKH

Donran I

TFazmugr MonTax YOI H
YIITH |

Cnyck ¢CKBa)KHHHOTO YKCIIYATAHOHHOTO 000PY10BAHUS

Texnuueckoe cocTosinne
YCThEeBOMH IKCIIYyaTAUHOHHOT lla
apMarypbl HEHCIIPABHO
HJIH INIAHOM NPEAYCMOTPEHA
ee CMeHa

Her

CMmeHa ycTbeBoii
IKCIJIYATALHOHHOI apMaTypbI

3akauuTeIbHbIH KOMILIEKC padoT

Coopka ycTbeBOii SKCITYyaTANHOHHON apMaTyphbI

OunCcTKAa ApMATYPbl, PEMOHTHOTO 0G0PY10BAHHUS U
HHCTPYMEHTA OT HAKONMHBIIHXCS OT/IOKEHH i

Ilyck u ocBoeHHE CKBAKHHbBI

JleMOHTAK KOMILJIEKCA 000PY10BAHUS

Il1anupoBka TeppuTOpHH padodeii 30HbI

3aKJIIOYMTENbHbIe PAaGOThI, BKJIIOYAONME COOPKY 000PYA0BaHUS
YCTBSI, 3allyCK CKBaKMHBI B PaloTy W ee clady B SKCILIyaTaluio,
OYMCTKY OGOPY/AOBAHWS M WHCTPYMEHTA OT 3arpsA3HeHuidl Npu pe-
MOHTE CKBa)KMHbBI, JE€MOHTa)K OGOPY/OBaHUS, OYUCTKY TE€PPUTOPUU
paboueil 30HBI.

Pa6oThbl BBIMOIHAIOTCS GPUTaZoi B COOTBETCTBMM C ILJIAHOM Ha
TeKyIuid peMOHT ckBaxkuubl (taba. 9.12) [13].
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Ta6bnuma 9.12

TunoBoii Ta6Geb TEXHUYECKOTO OCHAIIlCHU ST 6[)1/[1‘8,/1])1

TEKYLIEro peMOHTa CKBa’KUH

HaumenoBanue

Mudp

En.usm.

KosmuectBo Ha oy
6purazy

dJieBaToOpbl TPYOHBIE,
JUIsL TPYO THaMeTpoM:

60 MM

73 MM

89 MM

102 Mm
dJieBaToOpbl TPyOHBIE
Benomorarebubie (1ByX-
HITPOIHBIE) AJIsT TPYO
JINaMETPOM:

60 MM

73 MM

89 MM

102 Mm
DJIeBaTOPBI MITAHTOBBIE
I'PY30I0/beMHOCTBIO:

ST

10T
Kuoun tpy6ubie st
pa6otst ¢ AIIP-2BbB s
Tpy6 YCJIOBHBIM /ina-
METPOM:

60 MM

73 MM

89 MM

102 MM
Kuoun tpy6Hble

Kumroun Tpy6HbBIE 1m1ap-
HUPHDIE

Kimoun Tpy6HbBIE TemHble
Kuoun 1mranrosbie s
pa6oter ¢ AITK
BesonacHbrii mTaHroBbIit
KJII0Y

Koifoun 7y1s1 OTBUHYMBA-
HUsT cpaGOTaHHBIX
MITAHTOBBIX My(T
Kumoun s ponTaHHOI
apMarypsl

TaneBoii 6Ji0K

TpyO6ubIii KpIOK
IIraHroBblil KPOK
IItponsr (rpysomnoabem-
noctbio 28, 32, 50, 80 1)
ABTOMAT JIJI1 CBUHYMBA-
HUSI ¥ Pa3BUHYUBAHUS
HKT

ABTOMAT 11 CBUHYMBA-
HUSL ¥ Pa3BUHYUBAHUS
HACOCHBIX MITAHT
WMHuaukarop Maccol

9TA, 93H, 3T,
ITAP

IXJI, O9TAL

IIH-5 “
IIIH-10 “
KITY

KTT, KI'Zl, KTAY “
KTH/

KIIH, KIIO «
KII wm KIITH “

KIIK “

BTH-15, BTH-50, “
BbTH-25
KH-50, KH-25 “
KH-5, KH-10, KH-15 “
1o, II9H, B3y

AIIP-2Bb, AIIP-2I'T1
AIIK-T, MHITK, “
AIIK-M
TUB-2, TB-6, TUB-1 “

DO DO DN

NN

NSNS}

DD DO

3 (Kaskmoro TUTOpas-
Mepa)
To xe

2 (Ka’k/10r0 TUIIOpa3-
Mepa)
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Mpomonxenune Tabm. 9.12

Haunmenosanune udp En.usm.| Kosmuectso Ha onny
6purany

[Tatpy6ox 1mobeMHbII - OIt. | 1 (xaxgoro Tumopas-
nnsg HKT gmamerpom 60, Mepa)
73, 89 MM
[TaTpy6ox MOHTa KHBII - “ 2 (Ka)xa10ro THIIOpa3-
nnsg HKT amamerpom 60, Mepa)
73, 89 MM
[Ta6monsr puast HKT - “ 1 (xaxxmoro Tumopas-
nuamerpom 60, 73, 89 MM Mepa)
IleTka /19 YUCTKU Pe3b- - “
ObI
JloTok [11a BbIBEAEHUS - “ 1
Tpy6 HA MOCTKHU
TloacraBka must Tpy6 - “ 1
(k03€eJ10K)
CTpor JJisi MOHTa)Ka 1 - “ 1
nemoHTaxka AITP-2
CTpon KaHATHBIN BCIIOMO- - “
raTejbHbIIk
Kpiouox Bcriomoratesin- - “ 3
HBI
@daHel-BOPOHKA J1JIs1 - “ 1
HarpaBJieHusi TpyO mpu
CIyCKE B CKBAKUHY
HarnpasJsiomas BopoHKa - “ 1
JUIST CITyCKa HACOCHBIX
MTaHT
Busaka g noja- - “ 2
tackuBanusi HKT
Buika nmoaksiaanasa s - “ 1
Kayk/Ioro juamerpa tpyo
(HKT puamerpom 48, 60,
73, 89 mm)
I06ka s npenoTspaiie- - “ 1
HUST pa3OpbI3TUBAHUS
TIPOMBIBOYHON KUAKOCTH
IIpucnoco6ienue st - “ 1
pyOKM KaHarta ¥ IITAHT
Ipucniocobaenne st - “ 1
OTKH/IBIBAHKSI FOJIOBKU
bajsaHcupa CTaHKa-
KavyaJKu
IlepeBomnuk ¢ GbicTpo- - “ 2

pa3beMHBIM COEMHEHN-
em ¢ HKT
XoMmyT-3J1eBaTop /sl
IIIH (Ha xkaskapIil pas-
Mep YIIIH)
ITsockory6ipr crieruaib-
HbIE TSI YCTAHOBKH
MIOSICOB, KPEIAMNX 3JIeK-
TpoKabesb K Tpyb6aMm
CrenuaabHbIi KPIOYOK
JUIS CHATHS T0SICOB, Kpe-
HSIHUX 3JIEKTPOKabesb K
Tpy6am

2 (KasK/10ro TUIIOpa3-
Mepa)

2
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Mpomonxenune Tabm. 9.12

HaumenoBanue

Mudp

En.usm.

Kosmyectso na oy
6purany

CrenuaabHbIi KPIOYOK
JIIST OTTSTHBAHUS 3JIEKT-
poxkabeist

SmK 1S yKJIabIBAaHNS
B HETO TIOSICOB
IToaBecHoil posuk it
kabesns IIH
ITepeBonnukn TpyGibie

H(:‘peBOJIHI/IKI/I HITAaHTOBbIE
[Hranra merpoBast
IlITanra nocagouynas
3axKUM /IS 3aXBaTa
IIOJIMPOBAHHOTO MITOKa
Kitiou 1151 oTKpbIBaHUS U
3aKPBIBAHUS 3a/IBUKEK
TMoacraka (Karymka
paspesnas) ara IITH
IIpoknankn pasuble
[nanr pas 3aauBKU
BO/Ibl B CKBa)XNHY
KannoBast nmoaBecka K:
AITP (1,5” = 2,5”)

ATIP 3”

KMV (1,57 = 2,5”)
KMV 3”
H_ITaHruoacpmaTcnb pas-
pesHoii

Ha6op nosymranr s
MTOJITOHKH, MOCAJKH HACO-
ca

Cro/IuK MHCTPYMEHTAIb-
HBII

]_HTB.Hl‘OyJIOBMTeJlb

Arperar HOJbeMHBIN C
KOMILIEKTOM 060pYy/10-
BaHUs

[lepesBusxHbIE TOJIBI-
MocTKu (MOCTKH JJIst
HKT)

ABapwuiinasi nanmaii6a
(npoTuBOBBIGPOCOBaAs
apMaTypa)

YTV Ha Bce BUABI apMa-
TYPbI

Pas6opnas miomnaaka
paGouas (mpuycrbeBas
IJIOIIA/IKA )

EmxocTb 1151 1onmBa
(o6bem BBIGHpaeTCs B
3aBHCHMOCTU OT KOHK-
PETHBIX YCJIOBHIA)

IdT.

Kowm-
IJIEKT

.

Kowm-
MJIEKT

Ir.

1

1
1
3 (kaskmoro THIOpas3-

Mepa)
To xe

2

1 (xakmoro THIIOpa3-
Mepa)
1

1 (Ha KaxapIi pas-
Mep Tpy6b)

1
1
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Mpomonxenune Tabm. 9.12

Haunmenosanune udp En.usm.| Kosmuectso Ha onny
6purany
Bcnomozamenviotii uncmpymenm u npucnocob.ienus
Kysanga merammmyeckas - . 1
KyBanna omennennas - « 2
MoJI0TOK OMeIHEeHHBIR - “ 1
Cekau - “ 1
Mertp ckaaaHOI - “ 1
Pynerka ckaagnas 20 m - “ 1
YpoBeHb - “ 1
Tucku mapaJienbHbie - “ 1
CrecapubIil MHCTPY- - Kowmm- 1
MeHT! JIEKT
Inpun-macaenka - M. 1
[ITanrennupry.IH - “ 1
Cyxapu K kJjouaM Tpy6- - “ 1
HBIM
[Tnamkn x aBromaty AITP - “ 2 (KasKI0ro TUIIOpas-
(KMY) pais tpy6 ycaos- Mepa)
HBIM /INAMETPOM:
» «

7 - : 6
2,5” - “ 6
Kouabiia ymornutenn- - “ 3 (kaskmoro THUIOpas-
Hble Mepa)
BoicTpocbemuble Taiikn - “ 3
Kiroun omegHenmble - “ 1
POKKOBbBIE
Tonosku (pasmep 28— - “ 1
56 Mm)
MoHTHPOBKa - “ 3
CalbHUKH K YCTPOICT- - “ 10
Bam CYCI-2A
ABToKabeieHaMaThIBA- - “ 1
teap Y HPKT-2M
TTonzmon k kaGesenama- - “ 1
TBIBATEJIIO
OKpaHUPYIOMUil KoJmak - “ 2
JUIS TIPEJOX paHuTe s
donTannoii apmMaTypbl)
Jlenta ®YM - « 1
DJIEKTPOITIT - “ 1
WMNupukarop HanpsKeHus - “ 1
ApeomeTp AT-3I1I1 « 1
Mamnometp - “ 1
Bumosoe o6opydosanue, mamepuanoi, uneenmapy. Cpedcmea 3awumot u 6esonac-

HOocCmu

boiToBOIT TepeaBUIKHOI -
Baronuuk (KyabrOyaKa) c
000pY/IOBAaHIEM H CY-
MTUJIKOM

WucTpyMeHTa bHAS -
Oy/Ka
IlleTka AT OYUCTKU U -
MOIKH paboyeil IJIomai-
KN

.
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Mpomonxenne Tabm. 9.12

HaumenoBanue

Mludp

En.usm.

Kosmyectso na ofmy
6puray

Merommetp

ITomazoxk s cMa3biBa-
Hust pe3p6bl TPyO
IInna momepeunas
Tomop

I'Boznonep

Jlomara coBkoBas
Jlomara mTpiKoBas

Jlom

Kacka 3anmrnas ¢ moa-
MIJIEMHUKOM

Ilosic npegoxpanutesb-
HBI

Ilepuatkn guamexTpu-
4yecKue

Ouku 3alUTHDIE
IloxcraBka anamexTpn-
yecKast

ArTeyka MeINIITHCKAs
IIpotuBoras ¢uabt-
pylomuii

Crienoiex/ia aesxypHas

Tepmochl g ropsiueit
TTHTIT

bauok ¢ douranymkom
JUISL TINTHEBOI BOJIbI
Kpyxxka

Benpo

YMbIBaJIbHUK
DJjleKTpuvecKasl IJINTa
DJeKTpoo6orpeBaTeNb
MacJIsiHblil B3pPblBO3a-
mmrabiil (1 xBt) mas
o6orpeBa KyJbTOYIKH
ITnaconbr B3pbIBO-
6e3omnacHble

[Tnakarer mo TexHUKe
6€3011aCHOCTHI
Tabanuku npeaynpex-
Jlatonre

DraxXKu KpacHble Ipe-
JIYTIPEKTAIOTIIE
IIporuBomnoskapHbIit
UHBEHTapb

IIpoxexTop

ABapuiinoe ocpemenue?
(akkymyaaropubie gona-
pu

DJIeKTpoKabeshb s TO/-
KJIIOYEHHs KYJIbTOY/IKH,
UHCTPYMEHTATbHON Oy/-
ku, ynpasienus AIIP u
KMY

Croiika /15 1mo/iBenmBa-
HUS 3JEKTPOKabe s

B3r

I19C-35, I19C-45

Kowmr-
JIEKT

Komi-
JIEKT
“

IdT.

«

IdT.

1
1

WD = — —

1 Ha KaKIOTO WIeHa
6pUTAIBI
2

2
4
2

1
1 Ha Ka)kIOTo WieHa
6puraIbl
2

—_

QNN JUREN

3
1
Heo6xoxnmoe kouu-

4ecTBO
1

120
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Mpomonxenune Tabm. 9.12

Haunmenosanune udp En.usm.| Kosmuectso Ha onny
6purany
CTONKU-TIOACTABKU IO/ - 1. 57
xa6esab DI[H mpu crycke
IIpucnocobienust st - “ 3
9JIEKTPO3a3eMIEHHS
Pagmnocranmus® - “ 1
Ha6op mrmiex M16, M18, M20, M24 “ ITo 12
ITaponut - KT 2
KanaTt neHbKOBBIN - M 40
Cmaska g HKT 3akasbiBaiorcst u obecrieunBaiorcs yepe3 [[TPC B
Conuor COOTBETCTBUU C HOPMAMHU PACXo/a
! B maGop cjiecapHOTO MHCTPYMEHTa BXOJAT: KJIoun raeunbie 14x17, 17x19,
22x27, 27x32, 32x36, 42x55; HOKOBKa 110 METAJLTy; HANWJbHUKKU pasHble; 3yOu-
JIO; OTBEPTKHU Pa3HbIE; IMJIOCKOTYOI[bI; MOJOTOK.
2 TIpu OTCYTCTBHH 9JIEKTPOCETH M B aBAPUHHBIX CHTYAlUSX.
3 Ilpu orcyrerBun TenedOHHON CBS3M.

Ta6numa 9.13

COIJTIACOBAHO YTBEPKAIO
Crapumii reoJior Crapmmii uHXKeHep

IJIAH-3AKA3 HA TEKYIUIA PEMOHT CKBAJKHUHBI Ne

MecToposkaeHue

ITHT Ne HedrerazonobpiBaroiiiee mpenpusiTue

Kareropust omacnoctu uedrerasonpo- [ara mocJseanero pe-
SIBJIEHUS MOHTa

JlnaMeTp 9KCIIyaTallMOHHON KOJOHHbI MM,

ray6uHa M, TOJIIMHA CTEHKN MM
WNutepBan mepdoparmnn M
WckycerBennntit 3a60it M, JaTa 3amepa

IInacroBoe jpaBiieHue Mlla, npara 3amepa

Bydephoe maBienue MIla, garta 3amepa

Jle6uT KU KOCTI m®/cyt, nara samepa
OG6BOAHEHHOCTD %, mata oT6opa mpoOb

Jlunamuyeckuil ypoBeHb M, jlata 3amepa

Koadduinent npogykruBHOCTH 1/ (cyr-MIla),
Jlata pacyera

[I10THOCTD HJTACTOBOI BOJIBI kr/ M, mata or6opa mpoGbI

[Iprmunna pemonTa

IIJ/TAH PABOTbI

Crapumii TexXHoJIor
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Kaxxnas Gpurazia TekyIiiero peMOHTa [OJIKHA UMETbh B HAJUYUU
MUHUMAJIbHBI TIepedeHb O6GOpPYIOBAHUS, UHCTPYMEHTOB, ITPHUCIIO-
cOOJIEHWH, CITeNoAesK/Ibl, HeoOXOAUMBIN /s Ge3omacHOi U addek-
TuBHO# pabotbl (tabu. 9.13) [13]. laHHbIil TepedeHb HE Peke yeM
B O JIET MOJXKET MMepPecCMaTPUBATLCS [JIS BKJIOYEHHWS WHCTPYMEHTOB,
060pyIOBaHMSI U MATEPUAJOB HOBBIX TUIOB. IlepeueHp MOXKeT ObITh
AJalTUPOBAH K KOHKPETHBIM CIeInUIecKIM YCJIOBUSIM PEMOHTA.

Tunosoii Tabesb TEXHUYECKOTO OCHAIIEHUS I€Xa TEKYIIero pe-
MonTa ckBaxkuH (ta6a. 9.14) [13] BkaoyaeT MMHMMAJBHO HEOGXO-
JquMoe o60pyIoBaHKe, WHCTPYMEHTbI W TPUCTIOCOOJIeHUs st o6Gec-
nevernst 3PpPekTuBHON paboThl GPUTA/ TEKYIIEr0 PEMOHTA CKBa-
SKIH.

Tao6muima 9.14

Tunosoii TaGeJ b TEXHUYECKOTO OCHAIICHHUA IleXa TEKYIIEro peMOHTa CKBaKHH

Equnnnal  Kommyecrso mna
Haumenosanune Mudp n3Me- 10 Gpuraz
peHus
Osepmior 09-2, 03-60-146, Kowmr- 7-10
09-73-168 JIEKT
Kom6unnpoBanHbIit JIKHIT-168, JIKIII- “ 7-10
MITAHTOBBIN JIOBUTEH 114
Kom6urupoBaHHbIi IIK-47-19, IIK-57- “ 7-10
IITAHTOBBIN JIOBUTEJIb 22, IIIK-69-36, mo
TY26-02-590-75
Kouokoa s joBan KB-2, KB-2-5, KB-3, “ 6—10
HAaCOCOB
lawnmc - IT. 10-20
Epu - “ 6-10
Ilayx - “ 6—10
[Ta6monsr A1 dKCILTya- - Kowmr- 6—10
TAIIMOHHON KOJIOHHBI JIEKT
IIpomMbIBOYHDIIT KOMILTEKC: “ 3
BEPTJIIOT BII-50, BII-80
CaJIbHUK IIPOMBIBOY- 4BII-50, BIIT-3
HBI
IIJIAHT 7S TIPOMBIB-
KH €MKOCTHU, KeJI00-
Hasl cucTeMa
TosoBka 17151 06paTHOi IIMCOH IIr. 5-10
MTPOMBIBKHI
[IpeBenrop masoraba- [TITP-180x21 “ 510
PUTHBII
IIpesentop mamieyHbrit TIT1-180x35, III1- “ 5—-10
180x35K2
IIpeBenTop yHuUBepcab- MY 1-180x35K2 “ 57
HbII
[lpoccenb peryanpyemblit J1P-80x35, [1P- “ 4—6
80I'x35T, [IP-80I'x35
CBapouHbIil 1OCT - Komi- 2
JIEKT
duieBatopbl TPyOHbBIE [1JIsT ATA, 93H, 3T,
Tpy6 AMaMeTpoM: ITAP
48 Mm M. 6—10
14 MM “ 6-10
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Mpomonxenune tTaba.9.14

Epunnia -
Haumenosanue Mudp uamepe- Kof(l)d'g;gfaoﬂ na
HUS
Kimoun tpy6uble s KTTY, KTAY, KCM
TPy6 JMaMeTpoM:
8 MM . 6_10
14 mm “ 6-10
Kumoun ruzppasiamueckue KITI “ 4
OTTSKHOM POJIK - “ 2
CBapouHblii 1ocT - “ 2
MaHXeTbl [Js1 TOJOBKI - “ 1 (kaskoro
06paTHOil MTPOMBIBKHI JaMeTpa)
nuamerpom 2”7, 2,5”,
3", 4”7
Bapaban mst Taprasib- - “ 2-5 Ha 1ex
HOTO KaHaTa
DyeBatopbl TPyOHbIE IXJI, 9TAL
Benomoraresbibie (1ByX-
WTPOIHbIE) I TPY6
JINaMeTPOM:
48 MM “ 6—-10
114 mm “ 6-10
[TonmpoBaHHbBIN MTOK - “ )
DJIEKTPOCTAHINUS | 119C-15, I2911-10, 2 Ha 1ex
I-731, ITA-2916,
[TA-5-24
Mymamryk (nepo) st - “ 5-10
MIPOMBIBKH CKBJKUH
[naur rodpupoBaHHbII - “ 2-4
nuamMeTpoMm 4”7
ITaTpy6ox noabeMHbIi - “ 5-10 (kaxoro
nna HKT anamerpom 48, TUIIOpasMepa)
114 MM
ITaTpy6ox MoHTaKHBIIT - “ 5-10 (kaxoro
nna HKT anamerpom 48, TUIIOpasMepa)
114 MM
IIa6aonnr gng HKT - “ 5-10 (kaxoro
nuametpoM 48, 114 Mmm TUIIOpasMepa)
OGpaTHbIil KJaman - “ 510
Tpy6osoBku 1 Tpy6
nuametpoM 48, 60, 73, 89
MM JUIsT PaGOTBI B KOJIOH-
Hax auamerpom 146, 168
MM:
BHYTpPEHHUE - “ 6—-10
HapY’KHbIE - “ 6—-10
IlepenBmxHOli cBapou- - “ 3

il arperat tuma AC/I-
300 na 6ase TpaxkTOpa
”Besapycp” ¢ KoOMII-
JIEKTOM JUJISI Ta30Pe3Ku

! B pgannom o60py/oBaHUM M MHCTpyMeHTe OpHrajga MOJA3EMHOrO0 PEMOHTa
UMeeT TePUONYECKYIO TMOTPeGHOCTh B 3aBHCUMOCTH OT TIPOU3BOJCTBEHHON
06CTAaHOBKH, ITI03TOMY OHO HaXO/JWTCS Ha 6a3e WM CKJAje IleXxa U BbIJAeTCs
OpuragupaM 1Mo HeoO6XOUMOCTH.
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[Ipu no6brue HedTH W3 CKBaKWH, Mpu3aboiiHass 30HA KOTOPBIX
cJoKeHa cJaa60CIeMEeHTUPOBAHHBIMU ITOPOIAMU, BO3MOXKHBI BBIHOC
necka u o6pas3oBaHWe IMMECYAHBIX MPOGOK. DTO NMPUBOAUT K HAPY-
HIEHUIO PEKUMa ee IKCILIyaTallud, YMEHbIIECHUIO WJU IIpeKpallle-
Huto moxaun Hedtu. IIpobkm moryt o6pasoBbiBatbess B HKT u
JKCIJIyaTAIIMOHHON KOJIOHHe. B HeKOTOPBIX cJjydasgX MUX MOITHOCTH
MOJKET JOCTUTATh HECKOJDbKUX COTEH METPOB.

[ns ypanenusi necdanbix MpoO6OK MPUMEHSIOT Pa3JUYHble CIIO-
co6bl. Hampumep, crmoco6 ux yaajeHus TPH MOMOIIM TPOCTON Ke-
JIOHKY, KOTOPYIO CITyCKAalOT B CKBa)XWHy Ha KaHarte, u 3a 10—15 M
JI0 TpoOKK J1e6e/IKy pacTOpMakuBaioT. B pesyJsbrate ymapa Kja-
MaH OTKPBIBAETCS W HEKOTOPOE KOJUYECTBO IMeCKa BXOJUT B JKe-
JoHKY. B mporecce mombema ee KiamaH 3akpbiBaeTcs. OcBOOOXK-
JIEHHYI0 Ha TIOBEPXHOCTHU >KEJOHKY BHOBb CIIyCKAIOT B CKBAKUHY.

Kpome mpocToii KeJIOHKM, UCIOJb3YIOTCS MOPIIHEBbIE JKEJOHKN
(puc. 9.25), npuHIMI AelCTBUS KOTOPBIX caeayiomuii. [Ipu cyc-
Ke JKeJIOHKM TIOPIIEeHb 6 3aHWMaeT BepXHee IOJIOXKEHUe, a MocJie
JIOCTHIKEHUS TMPOOKU TIOJ] JIefICTBUEM CHUJIBI TSKECTH TMTOKA 4 OImyc-
KaeTcsl BHU3. KpaiiHue TOJI0KeHUS X0/la TIOPITHSA 6 OTpaHUYMBAIOT
npyxunbl / u 3. Ilpn kpaiiHeM HUJKHEM €ro IOJIOXKEHUH >KUKOCTb
IPOXOJUT M3 HUXKHEH YacTW KeJOHKUM B BEPXHIOIO Yepe3 OTBep-
ctus B nopuiHe. IIpu moabeme nopiiHg 6 Bce OTBEPCTUS B HEM
3aKpbIBAIOTCS OOIIeil KPBIIKO# 5, ¢cBOOOAHO HACA’KEHHOW Ha CTep-
JKeHb /. B aToM cirydae cHavasa TPUIIOJHWMAETCS MITOK 4, a Kop-
myc 2 ocraercsl Ha MecTe /10 TeX IIOp, IOKa IoplieHb He JoHJeT 10
BepXHEro moJioxkeHus. 1Ipu ero ABMXKEHWM I10J HUM CO3/IaeTcs Ba-
KYYM U IIECOK 3acacblBaeTCd BHYTPb KEJOHKH.

[IpuMeHSIOT Takske aBTOMATHYECKUE >XEJOHKM, KOTOpble pa6o-
TAlOT 32 CYEeT PEe3KOro Imepenaja JaBjeHus B paboduell MMOJIOCTH
’KEJIOHKH.

WNuorna necuanbie mpo6Kku pa3éypuBaioT mpu momoiiu 6ectpy6-
HOro TuApo6ypa, KOTOPBIN CIIyCKAIOT B CKBAKMHY HA CTAJIbHOM Ka-
Hare.

Tuapo6yp (puc. 9.26, @) cocrour u3 pojora 6 yIapHOro TUIIa
NI paspylleHus: MpoOKH, KeJOHKH ), TIyH:XKepHOro Hacoca | s
MUPKYJISAIUN SKUAKOCTA B 30HE YAJEHUS TTPOOKH.

[punnun peiictBust tugpoOypa caexytonmii. [locie ymopa uH-
CTpyMeHTa Ha 3a60il MayH:Xep Hacoca 2 TOJ JeiicTBUeM COGCTBEH-
HOTO Beca W CHUJIbl MHEPIUU J[IBUTAETCS BHU3, BBITECHSS KUIKOCTb
u3 Kopilyca 3 4epe3 orBepcTus kJjamnana 4. Ilpu mnogbeme uHCTPY-
menta (puc. 9.26, 6) mayHKep mepeMemaercss BBEPX, B pe3yJbTa-
T€ Yero >KHUIKOCTb BCACBIBAETCS W3 KOPIyca >KeJOHKH & dvepes
kianan 9. Ilpu atoMm B KesoHKY 4epe3 TPyOy 7 BCACBIBAETCS JKU[I-
KOCTb C YaCTUI[AMM I[I€CKA, KOTOPbIE MOCJEe BbIXOAA U3 TPYObI 7
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Puc. 9.25. IlopummeBass xe- Puc. 9.26. Cxema pa6otsl Gecrpy6GHOrO ruzapo-
JIOHKA 6ypa

OCeJaloT Ha JHe KeJOHKHU. [lJs1 ymaseHus: mecka W3 JKEJOHKH Ha
ITOBEPXHOCTH HEOOXOIUMO CHSTH [[OJIOTO.

Crioco6bl OYMCTKM CKBOKMH OT TI€CYAHBIX TPOOOK JKEJTOHKAMU U
rugpobypamMu MaJiod(dGEKTUBHBI M MPUMEHSIOTCS I HETJyGOKUX
CKBaKWUH TTPH HEGOJBINON MOITHOCTH MPOOOK.

Bosiee panmonasen cnoco6 OYMCTKH CKBAXKUHBI OT TECYAHBIX
Ipo6OK MPOMBIBKOI UX BOMOH, HE(THIO WJIN JPYroil IPOMBIBOYHOM
SKUKOCTBIO.

B ckBaskuHy 10 IPOOKM CIYCKAIOT MPOMBIBOYHBIE TPY6BI. Uepes
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3TH TPYObI WM B 3aTpyOHOE IIPOCTPAHCTBO IIPOKAYMBAIOT TIO[
JaBjienueM skuzakocth. [lon meiictBueM rujpoMoHUTOPHOTO 3 dek-
Ta CTPyu NMpoOKa Pa3MbIBAETCS U TMECOK CO CTPYEH JKUAKOCTU TOJ-
HUMaeTcs 1o 3aTpyGHOMY mpocTpanctBy (mim mo Tpy6aM) Ha HO-
BepxHOCTb. [lo Mepe BbIMBIBaHUS NPOGKU MPOMBIBOYHBIE TPYObBI
CIIyCKAalOT Ha TOJHYyK JiauHy TpyObl. Ilocse pasmbiBa mpo6Ku
CKBaXKUHY MPOMBIBAIOT /0 OTHOCUTEJIbHO YHCTOU SKUAKOCTH, BBIXO-
e 13 CKBAYKUHBI.

C11oco6bl TTPOMBIBKY TIOJIPA3/IETIAIOTCS HA TPsIMble, OOpaTHbIE W
KOMOWHWPOBAHHBIE B 3aBUCUMOCTU OT HAIPABJEHUS BBOAA KUIKOC-
TH B CKBaKUHY.

Bbi6op  TPOMBIBOYHON  KUJIKOCTH  3aBUCUT  OT  TE€OJIOTO-
9KCIIyaTallUOHHON XapaKTepUCTUKU IPOAYKTUBHOrO muacra. Han-
60siee yaAOOHDBIN TIPOMBIBOYHBIN areHT — Boga. OAHAKO BO MHOIHMX
CIyYasX ee WUCIOJb30BaHNE MOXKET OCJOXHUTb OCBOEHHE W IKC-
MJIyaTalMio CKBAKWHBI. VHOTZIA NMPUMEHSIOT HedTb W peke Mpo-
MBIBOYHYIO KUAKOCTh (IIPM IIPOMBIBKAX CKBA’KMH C BBICOKHM TLIAC-
TOBBIM JaBjieHneM). lIpum CHJIBHBIX MOIJIONIEHUSX TPOMBIBOYHOMN
SKMJIKOCTA MCTOJIb3YIOT a39PUPOBAHHYIO JKU/KOCTD.

[Ipu mpoBenenun TPOMBIBKH YCTbE CKBAXKUHBI OOBSI3BIBAIOT
crenuabHOi apMaTypoil. /I NMpPOMBIBKM CKBAKWUH TIPUMEHSIOT
O6ypoBbIE HACOCHI WJIM TIePeJBWXHbIE HACOCHBIE arperatol Y K-
100x200 nu AsTHMAIII-32M.

[IpuBenemM rujpaBINYecKHUil pacyeT ITPOMBIBKU MECYAHBIX IPO-
60K, KOTODBIIl COCTOUT B OIpe/eJIEHUU TPOJAOJIKUTENTBHOCTH TPO-
MBIBKH, TIOTEPHh HAIOPA, /aBJIEHUS] HA BBIKK/E MTPOMBIBOYHOTO HACO-
ca, 3aTpPauMBAEMON MOIIHOCTH.

[Ipu MpOMBIBKE CKOPOCTb BBIXOJSIIETO TTOTOKA KUAKOCTH JOJIK-
Ha ObITb OOJIbIIIE CKOPOCTU CBOOOMHOTO TaJleHusT HauboJjee KpyI-
HBIX YaCTHUI[ TIeCKa B 3TOM JKUIKOCTH.

CKOpOoCTb MO/IbeMa Pa3MbITOTO TIECKA

0, =0y T W,

11

rage v, — CKOPOCTb BOCXOZAMIETO IMOTOKa XHUAKOCTH; @ — CKOPOCTb
ImajieHnA HauboJjee KPYIIHBIX YaCTUI] B JKUJKOCTHU:

JlnaMeTp 4acTHIl TIECKA, MM ................. 0,3 0,25 0,
1

2 0, 0,01
CKOpOCTh TaJleHusl YacTUI[ Tecka, CcM/C 3,12 2,53 ,95 0

1
,65 0,007

Bpemst, HEOOXOAMMOE IS TIOIbEMA PA3MbBITON TIECUYaHON TPOOKU
¢ Tay6unsl H,

t=H/v,.

[lomyckaembie riyOUHBI [TPOMBIBKY OTIPEIENSIIOTCS B 3aBUCHMOC-
TU OT JIaBJIEHUSI HA BBIKU/IE TTPOMBIBOYHOIO HACOCA, KOTOPOE J0JIK-
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HO OBITb /JJOCTATOYHBIM JIJIsi TPEOJOJCHUS BCEX THIPABINYECKUX
CONPOTUBJIEHUI.

OG6iee THAPABINYECKOE CONPOTHBJIEHHE KaK IMPHU TIPSIMOi, TaK
U TIpu 06PaTHOI TPOMBIBKE

ooy = 1y + hy + Ry + Ry,

rae h, — CONpOTHWBJIEHWE TIPU J[BUKEHUUM HUCXO/SIIETO TOTOKA
SKMJIKOCTHU; h, — CONPOTHUBJIEHWE TIPHU JABUKEHUN BOCXOJSIIETO TI0-
TOKA SKHMJIKOCTHU; h; — TIOTEpsI Hamopa JJis YPaBHOBENIUBAHUS Ppas-
HOCTH YJIEJTbHBIX BECOB JKUJKOCTH B Tpy6axX W 3aTpyOGHOM TIPOCT-
paHCTBe; 1, — TOTEPM HATIOpAa B BEPTJIOTE U TIJIAHTE.

IIpamasi mpombiBKa BoOmO#i. [mjapaBjnyeckoe CONPOTUBJIEHUE
npu ABWXKeHuu xujkoctu BHyTpu HKT

o061y

rae A — K03 UIMEHT TUAPaBINYECKOr0 CONPOTUBJICHUS:

Hommmanpusrit qnamerp HKT, Mm 48 60 73 89 102 114
) 0,04 0,037 0,035 0,034 0,033 0,032

H — rny6una ckBaskunbl; d, — BuyTpennuii auamerp HKT, m; v, —
CKOPOCTh HCXOJISIIETO TOTOKA JKHIKOCTH, M,/C; ¢ — YCKOpeHue
CBOGO/IHOTO MajeHus, M/ ¢2.

luppaBinyecKoe CONMPOTHBJIEHUE TIPHU [BUKEHUU CMECH JKUIKO-
CTH C TIECKOM B KOJIBI[EBOM TIPOCTPAHCTBE CKBAJKMHBI

H_ %
D-d, 29’

hZ =(p}\.

rae ¢ — KoapUIMEHT, YYUTLIBAOIINI MOBBIIEHNE TUAPABIAYEC-
KOTO CONPOTUBJICHUS OT COJEPXKAHMS TeCKa B JKHMJKOCTH, DPaBHbBIN
1,1-1,2; A — xoadpdunmenT ruapaBJndecKoro COIMPOTUBJICHUS IPHU
JIBUKEHUU BOJABI B KOJIBIIEBOM MpocTpaHcTBe (onpejessiercst 110
quameTpy Tpy6, 9KBMBaJEHTHOMY pasHoCTH amameTpoB D u d,);
D — BuyTpeHHmit guaMerp 006CAIHON KOJOHHBI, M; d, — HAPYKHBIN
quamerp HKT, M; v, — cKOpOCTb BOCXOJAIIETO MOTOKA JKUIKOCTU B
KOJIbIIEBOM IIPOCTPAHCTBE.

[lo6aBoYHBII HAMOp ¥M3-3a PAa3HOCTU CTATUYECKUX HATOPOB B
HKT wu satpy6HOM npocTtpaHcTBe (BBUAY HAJIUYUS HECKa)
(1—m)Fl
U-mFlie (0 w) 4 ,

P Uy

13
riae m — o0beM IIyCTOT MEXIY YacTUIlaMW IeCKa B JKUJIKOCTH, pPaB-
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ueri 0,3-0,45; F — miomangb cedeHHsT 06CagHON KOJOHHBI, M2 [ —
BBICOTA MPOMBIBOYHOI NPOOKKU IO [JuHe OAHOU TpybObI, M; [ —
MJIONAb CEYEHUs] KOJIBIEBOTO TPOCTPAHCTBA TIPU TPSIMON TPo-
mbiBke 1 ceuenns HKT mpu o6paTnoii, Mm% p, — IJIOTHOCTH KBap-
HeBOro Iecka, pasHas 2,65-2,7 T/M’;, p — IIOTHOCTh MPOMBIBOYHOIL
JKUJIKOCTH; U, — CKOPOCTb BOCXOJISIIErO MMOTOKA, M,/ C.

ITorepu Hanopa B uLtanre u sepriore i, (¢ marpy6rom 60 mm)
[IPU TIPOMBIBKE BOJIOU CJIeyIOIIHeE:

Pacxox Bompl, a1/ c. 3 4 5 6 7 8 9 10
Iy, MIIa.......... 0,04 0,08 0,45 0,417 022 0,25 0,36 0,5

I'mapaBindeckoe COMPOTHUBJEHUE B HarHeTaTeJIbHOH JIMHUM OT
Hacoca [0 LLJIaHTa ollpejesisercsd aHaJOTMYHO COIPOTHUBJIEHUIO B
HKT (npu KOpOTKMX JMHHUSAX 5TUM 3HAYEHUEM IpeHe6peraem).

[laBienme Ha BBIKHE HAcOCa 3aBUCUT OT CYMMBI TH/IpaBJINYeC-
KHUX CONPOTUBJIEHUN

Pu = Nogu/10g = (hy + hy + hy + hy) /10g, MIla.
JlaBienue Ha 3260 CKBasKUHBI
Dass = (H + hy + hy)p,/10g, Mlla.
MomHocTh, He0OXOAMMas ST IIPOMBIBKI MECYaHON MPOOKH:

N - hoﬁmem
7om,

)

rae Q — TPOU3BOAUTENBHOCTh HACOCA, J,/C; P, — IMJOTHOCTD >KUMI-
koctu, T,/M% m, — obumit Mexanuueckuil KIIJ[ 1mpoMbIBOYHOro ar-
perara.
MaxkcumasbHast MOIIHOCTDb NTPOMBIBOYHOTO arperara
K,=N-100/N,.., %.
O6paTHast IPOMBIBKA BOAOW. ['MpaB/IMYecKOe CONPOTUBJIEHUE
MpU JBUKEHUW KHUJKOCTU B 3aTPyOHOM IMPOCTPAHCTBE
2
H_ Vu
D-d, 2¢g

Iy=p

I'mppaBanyeckoe CONMPOTHBICHUE MPH JBUKEHHN CMECH >XUIKO-
CTH C MECKOM BHYTPHU HACOCHO-KOMIIPECCOPHBIX TPYO

2
HYs

h,= )
7) (deB 2

I'mapaBianyeckoe cONpOTUBJIEHUE B IIJAHTe W BepTJIOre IpHU
06paTHOIl MPOMBIBKE OOBIYHO OTCYTCTBYET.
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IuapaBiandeckoe COMPOTHUBJICHUE B HATHETATEJbHOW JUHUU Oy-
JleT TaKuUM JKe, KaK U Ipu npgamMoil npombiBKe. [lasbHeiimue pacue-
TBI [1aBJIEHUSI HA BBIKUJE HAcoca M Ha 32601 CKBaXXUHBI, HEO6XO-
JMMOI MOIIHOCTH, IIPOIIEHTA HCIOJb30BAHMSA MaKCHUMAJIbHONH MOII-
HOCTH, CKOPOCTH ¥ IPOJOJUKUTEJBHOCTH IOJbeMa Pa3MBITOTO Iec-
Ka BeAyTCS aHAJOTHYHO pacueTaM JJIs IPSIMOI IIPOMBIBKH.

ImapaBanveckuii pacyeT TPOMBIBKH MECYaHBIX MPOOOK HEPTHIO
AHAJIOTHYEH PaCYeTy MPOMBIBKM HMPOOOK BOIOH, HO BcJenctBue 6o-
Jiee BBICOKOW BA3KOCTH He@TH yJIydlIaloTCd IMOKa3aTesJu IIPOMBIB-
K1 — TpebyeTcs MeHbIle BpeMeHHW U obecrieunBaeTcsl GoJbllee ¥C-
MMOJTb30BaHME MOIIHOCTH ITPOMBIBOYHOTO arperara.

9.4. KanurajbHblii pEMOHT CKBaKUH

KamurasbHblil peMOHT CKBAa)XKUH IIPOBOJIUTCS B COOTBETCTBUU C
nanoM-3akaszom (ta6i. 9.15) ¥ B yKasaHHOW T10OCJE0BATENBHOCTH
(puc. 9.27) [13]). B Taba. 9.16 u 9.17 npusenensl TUIOBbIE Tabe-
JIM TEXHMYECKOTO OCHAIlleHWs OpPUrajibl M IeXa KaluTaJbHOro pe-
MOHTa CKBaskmH [13].

KamurtagbHbIH PEMOHT CKBasKWH TperoaraetT o0cael0BaHUE 1
HCCJIeJOBAaHNE CKBAXKUH.

O6cnenoBanne CKBaXXMHBI — 9TO PAGOTBHI MO OMPEIETEHUIO TIIy-
O6WHBI 326051, COCTOSIHUSI OKCILIYaTallMOHHON KOJIOHHBI, MECTOHa-
XOKIEHUSI WM COCTOSIHUS aBapUIHOTO TIOJ36MHOTO OGOPYIOBaHUS
u Jp.

HccaenoBanue ckBa’kWH — KOMILJIEKC PaGOT T0: YCTAHOBJIEHUIO
WHTEHCUBHOCTU TIPUTOKA XXUJKOCTH M3 ILJIACTA B CKBAXKHUHY; OIIpe-
JIEJIEHWIO MEeCTa TOCTYTIJIEHUST BOJbBI, NMPUTOKA JKUJKOCTEH W Ta30B
yepe3 HapyHIeHUS B JKCIIyaTAllMOHHON KOJIOHHE; OTOOpY TJIyOWH-
HBIX TIpo6 HeTH; M3MEPEHUIO JIABJIEHWI W TeMIEpaTyp IO CTBOJY
CKBaKUHBI, TJyOWHBI W KOJeOGAHWN YPOBHEH; KOHTPOJIO 32 TEXHU-
YeCKUM COCTOsIHHEM 00CaaHOil KOJIOHHBI M I[€MEHTHOIO KOJIbIia
u Jp.

O6caetoBanne CKBa)KUHBI C TOMOMIbI0 Tevareill (MJIOCKHX, KO-
HYCHBIX M YHHUBEPCAJbHBIX) HAUYMHAIOT C IIPOBEPKU COCTOSTHUS
3KCIIyaTallMOHHON KOJIOHHBI, ocTaBuielicsa B ckBaxkmHe HKT, na-
COCOB, TITAHT W JAPYTUX ITPEIMETOB.

[Tewatp mpencraBisier co60M MeTANINYECKUN KOPIYC, TOKPDI-
TBIIl CBUHIIOBOI 000JI0UKON TosIuHON 8—10 MM, MeHbIe araMerpa
kosouubl Ha 10—12 mM. BMecTto cBUHIIOBOI 0O6OJOYKM WHOTAA HC-
noJsb3yor cmaB AC, cocrostuuit u3 98 % amomunHus U 2 % Cypb-
MbI — JIJISi YHUBEPCAJBHOU TIeYaTu.
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| IToaroToBUTEILHBII KOMILTEKC pa60'r |

| O0c/1e10BaHHe TEXHHYECKOTO

COCTOAHUA YCThH CKBAKHHbI |

| Texuuueckoe cOCTOSIHAE YCTHEBOr0 060py10BAHHS |

Ja | Her

| PeMoHT ycTheBOro 060py10Banus |

IloaroroBka cTBOJIA CKBAYKUHBI K PeMOHTY

F———
: O6c1e10BaHHE TEXHHYECKOTO COCTOSHHA CTBOJ/IA CKBAKHHBI

| madJI0HOM-NeYaThI0

[ | Illa0s0oH-neyaTsb gocTUT 32000 |

I | Her | Jla

I Cnyck mao0/0Ha-nevaTn Jla OT/10:KeHHS TBEPABIX YACTHII,

| (auamertp Ha 6-12 mm menbme) |~ napaduna HAa CTEHKAX

I | IKCITYATAHOHHOI KOJIOHHBI HMEIOTCH
| IIa61oH-neyaTs gocTUr 320091 | Na

| I Her OuHCcTKA CTEHOK

| m IKCINTYATALHOHHOI KOJIOHHBI

| Pabora no HoBoMY mIaHy OT OTJIO/KeHH i TBEPABLIX YACTHL

I IIpomMbIBKa CKBAKHHBI

| ¢ onpejeIeHHEM NPHEMHCTOCTH MJIACTOB
| (npu HeoOXOTHMOCTH)

Her
—| IIpombic10BO-reodpn3nvecKne HCcae10BAHHS HEOOXOTHMbI |

Jla

IIpombic/ioBo-reopusnyeck

HCC/ICA0BAHUA CKBAYKHH

He H THAPOAHHAMHYECKHE

Puc. 9.27. IlocriexoBaTelbHOCTh BBHINOJHEHHS PaGOT NpPH KalMTaJbHOM DPEMOHTE

CKBaKHH



_| IKCITYATAHOHHAS KOJIOHHA TepPMeTHYHA |
| Her
| YeTaHoBKA pa3ae/uTeIbHOr0 MOCTA |

Aa I1yGuHa MecTa HAPYIIEHHS YKCITYATALHOHHOMN KOJIOHHBI
H3BECTHA

Her

Hccaeposanus no YTOYHECHHIO HETCPMETHYHOCTH
3KcnnyaTauuonHoﬁ KOJIOHHBI.
UcciexoBanus no OMNMPEIACJICHHIO KAaYeCTBA H30/IALHH

PaGoThl N0 yCTPAHEeHHIO HErepMEeTHYHOCTH Her
IKCILTYATAUHOHHOI KOJIOHHBI.
UccnneqoBanus no onpeesieHHI0 Ka4ecTBa H30/ISIHH

| DKCIIYyaTAHHOHHASA KOJIOHHA FepMEeTHYHA |<—
[ Aa
| Pa30ypuBanue pasae/iHTeIbHOTO MOCTA |

—l PaGoTbl 10 BHINO/IHEHHIO PEMOHTA IPYTHX BHI0B |

Jla
—| B THIOBOM NMpoeKTe NPOMBIBKA CKBAKHH NMPEAYCMOTPEHA |

| Her

| HpOMblBKa CKBAaKHH |

| HccnenoBanusi no ONnpeae/IiCHHIO Ka1eCTBa pEMOHTA HeOOXOIHMBbI |
Her | Ila

| UccnexoBanus no ONnpeae/ICHHI0O Ka1€CTBA PEMOHTA |

I

—| 3aK/JII0YHTENBHBIH KOMILJIEKC padoT |




Ta6auma 9.15
COTJIACOBAHO YTBEPK/IAIO
TJIABHBIN TEOJIOT ITJIABHBI UHKEHEP

IIJIAH-3AKA3
HA IMMPOU3BOACTBO KAIIUTAJBbHOI'O PEMOHTA
CKBAJKHUHDI Ne

MecToposk/ieH e ILIOIA/b, 3aJI€Kb
IIHT, I I[[ITHC u KPC
OCHOBHBIE TEOJIOTO-TEXHUYECKHUE JAHHBIE IIO CKBAJKWHE

Kateropust ckBaskuHbI Crioco6 aKcILIyatannn
lle6ut xuakoctu (IIPHEMUCTOCTD) T/cyr (M /cyr)
OO6BOJHEHHOCTD KHIKOCTH % I110THOCTD BOJBI r/cem’
Hanuuue cepoBopoposa IInactoBoe maBjieHue Mlla,
ompeneseno “ r. MckyccrBennblit 3a00ii M
Texymmii 3a60it M. Cocrosuue 3a605

r]IyGI/IHa HapylmeHus 3I(CHJIyZlTaIU/I()HHOﬁ KOJIOHHBI

Hamnpasaenune [uamerp MM, JITHHA M
3aKpeIyeHo 1IeMEHTOM B HHTepBaJax
Konaykrop [nametp M
3axpelieH 11leMEHTOM B MHTEpBasax M
Ikciutyaranuonnas | [Juamerp MM, JUIMHA M
KOJIOHHA 3axpelnJeHa 11leMEHTOM B HHTepBaJax M
Texnnueckas [uamerp MM, JUIMHA M
KOJIOHHA 3akpelieHa LEMEHTOM B HHTepBaJaxX M
JlonosnuTebHas Juamerp MM, MaTepHaJ
9KCILIyaTal[HOHHAs Crymena B uHTEpBaJ MM
KOJIOHHA WJIM JIeTyd-| 3akpellieHa B MHTepBasax M
Ka
[nameTp CTBOJIA CKBaXXHHbBI ([I0JI0TA): MO/ KOHAYKTOD MM
MO0/] 9KCILIYaTallMOHHYI0 KOJTOHHY MM
3oHbl yXo4a IpH OypeHUN B HHTEpBaIax M
AnpruTya poropa M, My(Tbl M, (raHIa M
ITonsemuoe o6opyznoBanue
CITyII[EHO Ha MM HKT na ray6uny M

JAHHBIE O IIEP®OPAIINHU

Wurepsanabl nepdopa- Tun nep- HHOTHOC,TI’ Topusonr, [Lnacr
M, M dopatopa nepdopa- sapyc,
MU, OTB/M| TIOABAPYC
BEpX HU3
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Mpomonxenue Tabm.9.15
Panee mposeznennbie pa6orer mo KPC (1esb, maTa mpoBefeHnsi, 4TO CAENAHO):

Panee mpoBeseHHbIE ITPOMBICIOBbIE U Teo(pU3NYeCKHue MCCJAeJOBAHUS HA CKBAKMHE
(BuJ uccneoBanus, Jata NPOBEIEHUsI, PE3yJbTaThl UCCEN0BAHUIL):

IEJb PEMOHTA

ITo okoHUaHMM PEMOHTA YCTAaHOBUTb Ha IJIyOuHe M
060py/I0BaHNe Ha

MM

Crapumii mmxenep HIITHT, I/
Crapumii reostor IIJTHT, ITIITI/L

Ta6auiga 9.16
TunoBoii TaGesb TEXHHYECKOTO OCHAINIEHHS GPHra/bl KaUTaJIbHOTO PEMOHTA CKBAsKHH

Enn-
TexHonornyeckuii MHCTPYMEHT U Mudp muna | KomuuectBo Ha
npucrHocobaenus n3Me- oany Gpuraiy

peHus

DteBaTophl /751 Gy PUIBHBIX 23H, 9TA/]
TPYy6 IMaMeTpoM:
3 MM .
114 MM “
DJieBaTOpBl TPYOHDbIE Ay TPYO ITA, 9T,
JI1aMeTpOM: ITAP, 33H (50
60 MM u 80 1) «
73 MM “
89 MM “
DyreBaTOpbl TPYOHBIE BCIOMO- IXJI, 9TA/L
ratesibhble (JBYXIITPONHbIE) st
TPYy6 JMaMeTpoM:
0 MM
73 MM “
89 MM “
DJIeBaTOPHI ITAHTOBBIE TPY30- DOUIH-10
noabeMHocTbIO 10 T
Kuoun tpy6uble mist paboTbl ¢
AIIP-2 wm KMY s tpy6
YCJIOBHBIM JIHAMETPOM:
0 MM -
73 MM - “
89 MM - “

NSRS

DO DO N

RO —

[\SR SR
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Mpogoaxenunme Tabua 9.16

Texnonornyeckuit MHCTPYMEHT n
HPHUCIOCO6IeHNS

MIudp

Enu-
HUIIA
nsMe-
peHus

Kosnvectso Ha
OtHy Opuraay

Kuoun cromopHble st paGoThbl €
AIIP-2BB win KMY mist tpy6
YCJIOBHBIM JIHAMETPOM:

60 MM

73 MM

89 MM
Kooun tpy6uble
Kooun TpyOHbIE MApHUPHBIE
Kimoun TpyGHDBIE IemHble
Kuoun mtanrosbie /7151 paboThl €
AIIIK
bBesonacHblil MITAaHTOBBIH KJI0Y
Kumoun pist poHTanHOIl apMary-
pol
HItporbt

[Inamxn x aBromary AIIP
(KMY) st Tpy6 yCIOBHBIM
JIMAMETPOM

2%

2,57
KannoBas nmogsecka K:
AIIP 1,5 = 2,5”
ATIP 3”
KMY (1,57-2,5")
Tugpoporop
CTporl KaHaTHbBIN BCIOMOTATEJIb-
HBIHI
Kpiouok BcriomoraTesbHBII
D aHen-BOPOHKA I HaIpas-
Jilernsi TpyO TpH CIyCKe WX B
CKBKUHY
Hampassiomas BOpoHKa [
CITyCKa HACOCHBIX IITAHT
Bunka nna noprackusannga HKT
nuamerpom 60, 73, 89 mm
I06ka st mpepoTBparennsi pas-
OpPbBI3TUBAHUS TIPOMbBIBOYHOI
SKUJIKOCTH
IIpucniocobenne st GuICTpO-
Pa3beMHOTO coeinHeHust 6ypoBo-
TO pyKaBa CO CTOSIKOM
Mynmmtyk  (1epo) aJisi mpoMbIB-
KU CKBAYKUH
TIpucnocobJienue 11 OTKUIbI-
BaHUsI TOJIOBKH GajlaHCHpa CTaH-
Ka-KavaJKu
Kproyok /g nojaBecku u Hajie-
BaHMS IITPOTIOB HA OJHOPOTHIT
KPIOYOK
3axkuM [ 3aXBaTta MOJHUPO-
BAHHOTO TITOKA

KCM

Kra, KTAY, KTT
KTH/
KIIH, KO
KIHI wan KIITH

KIIK
KHIK

113, IIBaY,
III9H, 50 u 80 T

wwrnbN N

2 (kask0r0
THTIOpasMepa)
1

5
1

_ N0 Do RO W

— W

1

1 (xaxxmoro
THIOPa3Mepa)
1
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IMMpononxnxenne Tabiua 9.16

Texnonornyeckuit MHCTPYMEHT n
IPHUCIOCO6IeHNS

MIudp

Enu-
HUIIA
nsMe-
peHus

Kosunvecrso Ha
OtHy Opuray

IInanr aid 3aJUBKU BOJBI B
CKBOKHHY
ITepeBoaHuK ¢ OBICTPOPA3bEM-
upM coegunenneM HKT
XOMYTBI JIJIS1 KPeIJIeHUsT HeIoJI-
BIJKHOTO KOHIIA TaJEBOTO KaHATa
XomyT-aaesatop aas IH (ua
Kaxabiii pasmep Y IITH)
Cyxapu s TPyOHBIX KJIoueil:
KITY

KTy

KCM
IToma3zok /151 cMa3blBaHUS pe3b-
661 TPY6
IlTranra merpoBast
IIranra nocagoyHas
IIpoMBIBOUHBIN KOMILIEKC:

BEPTJIIOT
CAJIbHUK MTPOMBIBOYHBIN
IJIAHT JIJIsI TIPOMBIBKH
EeMKOCTH, JKeJJOOHAst cucTeMa

Tpy6BI HACOCHO-KOMITPECCOPHDIE

nuamerpoM 73, 89 MM

YHuBepcajabHOe TepMETH3UPYIO-

mmee yCTPOICTBO

O6parHblit KJaman

KpIok mranroBbrit

Hens pust mpuBoga poropa

Knanan pust onpeccoskn HKT

Ilenun 3anacueie Kk kaiouam KI[H,

KIIO

ABrokabeleHaMaThIBaTeIb

Arperar IOJbEMHBIH € KOMILIEK-

TOM 000PYZOBAHNUS

ABTOMAT [JII CBUHUYMBAHUS 1

Pa3BUHYMBAHUA HACOCHO-KOMII-

pPEeccopHbIX U GypUJIBHBIX TPYO

ITaTpy6ok nogbemusbril qast HKT

nuamerpom 60, 73, 89 mm

Astomat (AIIIK) nnsg cBumumBa-

HUSI U Pa3BUHUYMBAHUS [ITAHT

Mupukaropbl Macchl

Ta6nousr muss HKT auamerpom

60, 73, 89 MM

Ierxa A1 ouncTKU pe3bObI

Jlotok jist BoiBesieHust TpyO Ha

MOCTKH

Tenexxka [y BbIBegeHus TPyO Ha

MOCTKH

[Moacraska s Tpy6 (K03€710K)

Crporr A8 MOHTa)Ka M JIEMOHTA-

ska AIIP-2 nin KMY

BII-50, BII-80
4BII-50, BIIT-3

yry

KH

YHPKT-2H
YIIT-1-50, A /50,
“Bakunern-3M”
AIIP-2BB, AIIP-
T'TI, KMY-50,
KMYVY-TTI-50
AIIIK-T, MIITK,
AIIIK-M

.

1

2 (kaxxmoro
THTIOpa3Mepa)
S5

2 (kRask0r0
THTIOpasMepa)

20
2
2
1

—_

[SUYEENIN

[EENN

2 (kaxmoro
THTIOpa3Mepa)
1

2 (kaxzaoro
THIIOpasMepa)
2

1
1
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Mponouxn

kenume Tabua 9.16

Texnonornyeckuit MHCTPYMEHT n
IPHUCIOCO6IeHNS

Enu-
HUIIA
nsMe-
peHus

MIudp

Kosunvecrso Ha
OtHy Opuray

Poauk noasecnoit aisg YIIH
Jxpanupyiomue Konmaku (s
npegoxpanenns (GOHTAHHOIM
apMarypbl)

Emkoctu pis monmsa

ITepeBopnuku TpyGHbIE

Busiky moakagHble U TIaJKHX
U BBICAXKEHHBIX TPYO [HAMETPOM
60, 73, 89 MM

Bcnomozamenvioliil

KyBanga Metasanueckast
KyBanna omennennas
Koioun raeumble oMe/HeHHbIE

MoJIOTOK OMeIHEHHbII
MouTupoBka

Cexkau

Mertp ckiaaaHoi

Pynerka ckaapnas 20 m
YpoBeHb

Cuecapupiii uHCTpYMeHT!

Tucku mapaJesbHbie
MamuHka /1711 peMOHTa liereit
Mamnometp

ApeomeTp

Cekynpmomep

DJIEKTPOIIUT

Wuaukarop HampssKeHust
MerommeTp

Iummer creruaabHble IS
YCTaHOBKH T0SICOB, KPEISIINX
aJIeKTpoKabeb K Tpybam
Tloacraska ausg kabens DIIH
Tommon k KabereHAMATHIBATEIIO

.

«

ATIIP-2-14. 000 c6.
AIIP-2-14.000-
01.03.04.089c6

uncmpymenm u npucnocoéﬂenuﬂ

1

2 (npu Heo6xo-

JIUMOCTH )

B 3aBucumocTtn
OT KOHKPETHBIX
yCJIOBHIA
3 (xaxxmoro
THIIOpa3Mepa)

—_

—_

SRR IO

_ e e e e e e e e

Buimosoe o6opydosanue, ungenmaps, Mamepuaivl, cpeocmed unousuoyd.ioHoi
3augumolL u 6e30naAcHOCINU

BbITOBOIl nepeaBUKHON BarOHYMK
(kyabpT6yaKa) ¢ 060pyAOBaHUEM U
CYIINJIKON

Wucrpymenraibaas Gy/Ka
Iletka a8 OYUCTKU M MONKHU
paboueil MIONAIKA

.
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IMMpononxnxenne Tabiua 9.16

Texnonornyeckuit MHCTPYMEHT n
IPHUCIOCO6IeHNS

MIndp

Enu-
HUIIA
nsMe-
peHus

Kosunvecrso Ha
OtHy Opuray

IInna momepeunas

Tomop

I'Boznonep

Jlonata coBkoBast

JlomaTa MmIThIKOBast

Jlom

Kacka samurtHas ¢ mopmnieM-
HUKOM

ITosic npenoxpaHuTeNbHBII
IlepuaTku amaIeKTpUYECKIE
IloacraBka amaiexTpuyecKast
OuKn 3aIuTHbIE

ArnTeuka MeIUIIMHCKAS
Crenozexaa aexypHast

IIporusoras ¢ubrpyonuii

TepmMochl st TOpsTUeil TUIN
Bavok ¢ oHTaHUNKOM [JIST TUTD-
€BOIl BO/IbI

Kpy:xxka

Benpo

YMbIBaIbHUK

DJIEKTPOILIUTA
DJIeKTPoOGOTpeBaTe b MACISTHBIIT
B3PBIBO3AMIUTHBINA (MOIIHOCTHIO
1 kBr) aus o6orpesa KyabTOy KK
ITnadonsr B3ppIBOGE30OIIACHDIE
IInakatel 0 TexHHMKe Ge3orac-
HOCTHU

Tabsmuky TpeaynpesK/aoniie

Draxkkn KpacHble IIpeyrpesx-
Jlatonye

IIpoTtuBomnoxxapHblii MHBEHTAPDb
IIpoxkexTop

Asapuiinoe ocsemierne (akky-
MyJsITOpHbIE (hoHAPH)
DJIeKTPOKAGEb IS TTOJKJII0Ye-
HUST KyJbTOY/IKH, UHCTPYMEH-
TAJbHOI Oy[IKU, yIpaBjeHus
AIIP nmr KMY

Croiika /1 MOABENINBAHUSA
3JIEKTPOKaGeJist
[Tpucnoco6ienue ast 3J1eKTPO-
3a3eMJIeHUS

JNIEKTPOCTAHIMSA TEPEeIBUKHAA

I19C-35, I119C-45

I3C-15, A9Y-

10, I-731, AT'A-

2916-A, JATA-5-
24

WD — DO —

1 (12 xaxxa0ro0
4yieHa GpUTajIbl)

DO = DN Do

1 (Ha KaXX10rO
4sieHa GPUTajIbl)
3
1

SRR

3
1
Heob6xomnumoe

KOJINYeCTBO
1

1
4
2

120
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IIpomoaxkenue Ta6ua. 9.16

TexHnonornyeckuit MHCTPYMEHT u Mudp Eﬁﬁa Kosmuecrso na
HPUCTIOCOGTEHUS H3Me- onHy Gpurazry
peHus
Paaunocranuns® . 1
Cwmaska aiag HKT: - 3akasbIlBaeTcsa
COJINJIOJ u obecrievn-
MapOHUT Baercsl 4epes
IITPC B coort-
BETCTBUU C HOP-
MaM# pacxoja
IIpoxkmankn pasnbie - 7 S5
Kanar nenbpkoBblit - M 20
- M. 1

CTOJMUK MHCTPYMEHTATbHBII

!B na6op cjecapHoro MHCTPyMEHTa BXOAAT: KJlouM Taeunble 14x17, 17x19,
22x27, 27x32, 32x36, 42x55; HOKOBKA 110 METAJJly; HAIUJIBHUKKA pas3Hble; 3yOu-
JIO, OTBEPTKHU Pa3HbIe; IMJIOCKOTYOI[bI; MOJOTOK.

2I_IPI/I OTCYTCTBUM DJIEKTPOCETH U B aBapHﬂHbIX CUTyalluAaAX.

STIpn orcytcTBun TenedpOHHOI CBA3M.

Ta6auiga 9.17
TunoBoil TaGes b TEXHHYECKOTO OCHAIEHHS [€Xa KAlUTaJbHOr0 PEMOHTAa CKBasKHH

Enu-
HaunmenoBanue Hudp HIfI[L[a KoummuectBo Ha
H3Me- 10 6puraz
peHust
Buok taneBsbiit BT-4-50, BTH3- . 10
25
Kpiok tpyGublii KII-50, KII-25 « 10
Bepruior B3-50, B9-80 « 5-10
Bepymias tpy6a 3" nmm 4" “ 4-6
YHuBepcasbHble MANTUHHBIE YMK “ 2-4
KJIIOYH
IIpucriocobaenne st pery.Jiu- - “ 2-4
POBAHMUSI BBICOTBI MOJIBECKH Ma-
IMIUHHBIX KJIOYei
Buaka pag saxsaTta BKJIAbIIIEH - «“ 10
poropa
IIpucnoco6ienne co cMEeHHBIME “ 6-10
KOHIIAMH JIJISI TTOJTACKUBAHUS
GypUJIBHBIX TPYO K YCTBIO
CTosiK 06/IeTYeHHbIN ¢ OBICTPO- “ 5-10
Pa3beMHBIM COEJMHEHHNEM
/Kenob nua yrmaakn Begymieit - «“ 4—6
TPyObI
IepeBomuukn ¢ HKT na Gypu- - “ 100—-200
JibHbIe TPYOBI U GYPHUJIBHBIX Ha
Ileyatp yHUBepcasbHAs AT 11y2-102, 11y 2- “ 5-20 (kaskzmoro
HCIIOJIb30BAHUS B KOJIOHHE 146, 11Y2-168 THIIOpasMepa)
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Hpomonxenne Tabma 9.17

Hammenosanne Hudp E;Ea KoummuectBo Ha
H3Me- 10 6puraz
peHus
IIpeBentop MasmoraGapuTHbIit TITTP-180x21 1. 5-10
IIpeBentop mnuameunbrit ITI1-180%35, “ 5-10
ITI1-180x35K2
[IpeBenTOp yHMBEPCAJDBHBIIH ITY1-180x35K2 « 57
DieBaTOpBl TPYOHDbIE Ay TPYO JT'A, 9T, OTAP, “ 6-10 (kasxmoro
nuaMerpoM 48, 114 MM I3H (50 u 80 1) THIIOpasMepa)
DreBaToppl /751 Gy PUJIBHBIX 2b “ 6-10 (kasxmoro
py6 muamerpoM 60, 114 Mm THIIOpasMepa)
dJieBaTopbl TPYOHBIE BCIIOMO- IAXJI, 9TAL “ 6-10 (xasxmoro
raresibHble JABYXIITPOINHbBIE JJIsI THIIOpa3Mepa)
Tpy6 muamerpoM 48, 114 Mm
Kuoun tpy6ubIe mst paboTbl € KTITY “ 6—10
AIIP-2Bb win KMY mist tpy6
(ycnoBubIM juamerpom 48 Mm)
Kuioun cromopibie ajst paboThbl € KCM “ 6—-10
AIIP-2BB win KMY mist tpy6
YCJIOBHBIM JINaMeTpoM 48 MM
Kumoun tpy6ubie st Tpy6 KTAY « 6-10
YCJIOBHBIM JHAMETPOM 48 MM
Kimoun tpy6HbBIE IemHbIe KIIH2 « 24
Knfoun rugpasanyeckue KITI « 6-10
HInanr npombiBounbiii (6yposoii - “ 2-4
pyKaB)
[lnanr rodpupoBanubIit - “ 2-4
ITaTpy6ok nogbemusbiii gt HKT - « 5-10 (xaxzoro
quaMerpoM 48, 114 mm THTIOpasMepa)
ITatpy6ok montaxknbrit aaa HKT - « 5-10 (xaskgoro
nuamerpoM 48, 114 mm TUIIOpa3Mepa)
[Ha6aousr pas HKT nuamerpom - « 5-10 (kaska0r0
48, 114 MM THIIOpasMepa)
TosoBka /7151 06paTHOil IPOMBIB- HMnCOH “ -
KNI
ITakep 1meMEHTHPOBOYHBII II111yY-6,6 /8", “ 8-10
IT11-5-500
CaMoynIoTHSIOIUICS THAPAB- TITITK-146-500, «“ 10
JIMYeCKUil TTaKkep [JIsT OTIpe/ie- TIIIT™M
JileHusi Mecra JieeKTa dKCILIL.
KOJIOHHBI
[Takep st THIPOPA3PHIBA MJIACTA - « 3
TTakep myist U3OMAIMOHHBIX PabOT - “ 3
ITakep nemsBJieKaeMbIit - “ 3
IlepeBosHUKN IITAHTOBbIE - « 50—-100
ITepeBonnukn TpyGibie - “ 100-200
ITakep nust nepexpoiTust gedexra - “ 3
B OKCIIyaTAIlHOHHOI KOJIOHHE
ITakep s onpe/iesieHus: repMe- - « 3
THYHOCTH KOJIOHHBI TIPU OTKPbI-
TOM CTBOJIE
TomoBKka 1eMeHTHPOBOUHAS - « 5-10
Boipesaromee ycTpoiicTBO YBY-146, YBY- “ 2
168
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Hpomonxenne Tabma 9.17

Enu-

HaumenoBanue Mudp HUIlA KonunuecrBo Ha
nsmMe- 10 6puraz
peHust

YcrpolicTBO AT TepMeTU3aIim - IIr. 3
yerba ckBakunbl (BHUUBT)
[lpoccesb peryJupyeMblii JIP-80x35, [1P- “ 4—6
80I'x3rI, [IP-
80I'x35
Manudobia MIIB2-80x35, “ 5-7
MIIB2-80x35K2
[lBuratesib 3a60iiHbIII BUHTOBOI -85, [11-54 “ 4—6
Maruut [J1s1 OYUCTKH 326051 - “ 5-10
CKBa)KUHBI OT MeTaJsiia
MamKeT /Jis TOJIOBKU O6paTHOI - « 1 (kaxmoro
HPOMBIBKU jsmamerpoM 2", 2,5" THIIOpa3Mepa)
37 4"
Posuk orrsikHOI rpy3o- - “
MO {TbEMHOCTHIO 8 T
3aMK# K GYpHJIBHBIM TPyGaM:
1npasble 3H-95, 3H-108 “ 2—-5 Ha 1ex
JIeBbIe 3H-95, 3H-108 «“ 100 ma mex
JKesonka - “
TpyG6osoBKa HapyKHas' TH3-114, TH3- « 4—6 (kaxmoro
146, TH3-168 THIIOpasMepa)
Tpy6osoBKa Hapy»KHast OCBOGOXK- THO-116-73, « 6-10 (kasxmoro
naolasgcsad MexXaHndecKoro Jei- THO-136-89 THTIOpasMepa)
CTBHS
Tpy6o/i0BKa BHYTPEHHSIS /ISt TB48-80, TB60- « 6-10 (kasxg0ro
sosan HKT neocBoboskaaionas- 80, TB73-92, THTIOpasMepa)
ca (mpaBas, seBas)! TB&89-100, TB14-
130
Tpy6osoBka BuyTpennsisi ocBo- | TBM-60-1, TBM- « 6-10 (kaska0r0
60K IATOMIASICS TOPIIEBAs MeXa- 73-1, TBM-89-1, THIIOpasMepa)
HUYECKOro JeUCTBUS IS JIOBJIN TBM-114-1,
HKT (mpaBas, sieBast) TBM-114-2,
TBM-50-2-108,
TBM-73-1-2,
TBM-73-2-108,
TBM-73-2-118,
TBM-73-2-138,
TBM-89-2-134
Tpy6oioBKa 0CBOGOKIAIONIASICS TBI73-2-138, «“ 6—10 (kaskaoro
TUJIPABJIUYECKOTO JIeHCTBUS TBI73-2-115, TUIOpasMepa)
TBI89-2-115,
TBI89-2-134,
TBI'114-1-132
Komokoa mna gosin HKT u K58-40, K70-58, « 6—10 (xaskg0r0
GypuibHbIxX TPY6 auamerpom 48, K70-52, K85-64 THIIOpasMepa)
114 mm (1paBas, JeBas) KC85-68, KC100- « 4—6 (xasxmoro
79, KC115-94, THTIOpasMepa)
K100-78
TuzpomoMKpar 1T/1-100, 2T [1- “ 1 (kaska0ro THIA)
200, 3T/1-300 —
Porop P-36 « 2 Ha Lex
Potop P-560 « 24
YcranoBka poTopHas YPK-50 Cexius 15-30
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Hpomonxenne Tabma 9.17

Enu-

Haumenosanue Mudp HHIAQ Komanvecrso Ha
nsme- 10 6puraz
peHust

3a060iiHblii BUHTOBOM J[BUraTe/b 11-85, 1-54 - -
MeTuuKU 39KCILIyaTallHOHHbIE M3C 12 Tumno- Ir. 4—6 (xaxxgoro
cnernuagbaple ays jgosan HKT pasMepoB THTIOpasMepa)
(mpaBble, JIeBbIE)
MeT4yuky JIOBUJIbHBIE /U1t OypH- MBYVY-32-93, “ 4—6 (xaxxaoro
JIBHBIX TPYG MBY-58-94, THIIOpa3Mepa)
MC3-62,
MC3-72, MC3-88 “ 5
Merunk KaanGPOBOUYHBII OCBO- MKO-4 - -
6O ICHHbBII
MerunKku yHHUBEpCAJIbHbIE [JIs MOY36-60, 46- “ 6-18
gosan HKT (mpasbie, seBbie) 80, 69-100, 85-127
Komaokon gaa nosim HKT u K58-40, K70-58 «“ 6-16
OypHUJIbHBIX TPYO auaMeTpoM 48,
114 MM (HpaBbIe, JIeBbIe)
JloBuTesm KOMOUHUPOBAHHBIE JIKIII-114 " 5-16
JUIST KOJIOHHBIX IITAHT BCEX
pasmepoB (3a teso u MydTy)
“CuacTamBBIi KPIOYOK”
lnunc - “ 16—12
Dpesep MarHUTHDIH DdM8S, GM103, “
DOM118, DM 135
Dpesepst ckBaskuHHble THA D3| D3 12 Tuno- “ 40
nast tpy6 (1pasble, JieBbie) pa3meposB ot 85
o 190
Dpesepor pexyme-uctupawomue | OII 10 Tunopas- “ 4-10
TOPIEBBIE C HEHTPUPYIOIINM MepoB
anementoM (mpasble, JieBbie)
TTayk - “ 6-10 (xaxoro
THIIOpa3Mepa)
Epm - « 6-10
Y i0uka ojiHOporas ¢ pOMbIBKOI YOII-1-146, “ 4-8
YOII-1-168
Y aouka oamoporasi mapHIpHast YOII1-1, “ 4-8
YOIII1-146
Kanaropeska KP19-146 “ 7-12
Buika nByporas BI-1 «“ 4-9
[ITa6nonb! gt o6cagHbIX TPYO - “ 18—-25
Dpesepoi-paiibepbl /st mpope- DOPJI “ 4-10
3aHMSI OKHA B KOJIOHHE JHAMET-
pom 140—-273 mm
Dpeseppl KOJOHHDBIE KOHYCHDBIE DOKK “ 3-15
JomoTa:
IUKooGpa3Hble - “ 15-20
9KCIEHTPUYHDIE - “ 10—-15
TpexIIapolreynble - “ 20-30
PX - “ 15-20
[Tpucnoco6ienne ayst OTBUH- - “ 6-10
YUBAHUS U HABUHYMBAHUS OJOT
YcTpolicTBo I yCTaHOBKH JOPH Komi- 34
IJIACTBIPEN B 06CAJHON KOJIOHHE JIEKT
Tpy6bl GypHJIbHBIE CTaTbHbIE?:
npasbie 73x9, 93x9 “ 3
JeBbIe 73%9, 93x9 “ 3
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Hpomonxenne Tabma 9.17

Enu-

Haumenosanue Mudp HHIAQ Komnnvectso Ha
nsme- 10 6puraz
peHus

Tpy6nr Gypu/bHbIE JETKOCILIAB-
HblE”:

npaBble 73x9, 93x9 Kowmn- 2

JIEKT

JieBble 73x9, 93x9 “ 2

Hacocsr 12TP, 15TP, . 2 Ha 1ex
IMI'P

TnuromMemankn MI-24 “ 2-3
Ortxkjonutenan pist 3apesku sro- | OT3115-1, IIT3- «“ 2-3
pOro cTBOJIa CKBa)KWHBI B KosioH- | 134-1, OT3-185
He
Csapounblii moct - “ 2
IlepemBu:xmoii cBapounbIil arpe- - Kowmm- 3
raT ¢ KOMILJIEKTOM JIJIsI Ta30Pe3Ku JIEKT

'Tunopasmepbl npuMeHsAEMbIX TPYGOJIOBOK BHIGHPAIOTCS B 3aBUCUMOCTH OT
KOHKDETHBIX YCJIOBUH.

’B ykasaHHBIX Tpeetax KOJMYECTBO KOMILIEKTOB OYPHJIBHBIX TPy6 pas-
JINYHBIX THUIIOPa3MepPOB BBIOGMPAETCS B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHIA.

[Teuatn cryckator Ha Tpy6ax, HKT wam 6ypuibHbIX Tpybax u 1o
OTHEYaTKy Ha Ie4aTU CYAST O COCTOSIHUM BEPXHEro KOHIIA aBapuii-
HOro O6GOpY/IOBAHUS, A TaKXKe O COCTOSIHUU CTEHKHU OKCILTyaTalu-
OHHOIl KOJIOHHBI HA y4YacTKe HapyIIeHUil, CMSATUH, TPEIUH U T.1I.

Opnaxko Hanmmyme JedeKToB B pe3ble, ITPOAOJBbHBIX TPEUINH B
KOJIOHHE TeYaThio OOHAPYXXUTb HEBO3MOXHO. [l 3TOorO HEo6XOo-
JFIMO TIPOBECTH OIPECCOBKY KOJOHHBI, KOTOPAsl TMPOBOJUTCS MOCJTE
YCTAHOBKHU IIaKepa.

K uncay pa6or KamuTaibHOTO PEMOHTA OTHOCATCS PAGOTBHI 110
CO3/IaHUIO KAHAJOB CBSI3U CTBOJIA CKBAXKMHBI ¢ TtactoM. [lis atoro
npuMeHsioT nepdopanuio (KyMyJsTUBHYIO, MyJIEBYIO, TOPIEAHYIO)
06CaIHBIX KOJIOHH, a TaKKe T'HPOIeCKOCTPYHHYIO.

Kymyasatusueiit mepdoparop. KymynsatuBHbiil 3apsm Tpen-
cTaBJisieT co60il MIANIKY B3PBHIBYATOrO BENIECTBA, MMEIOIIYIO BBIEMKY,
PACIIOJIOKEHHYIO CO CTOPOHBI, IPOTUBOIIOJIOMKHOW MECTy [eTOHA-
UM B3pbIBa. l'aspl, ob6pasyloluecs NpU B3PbIBE TAKOTO 3apsija,
JBIDKYTCS OT TIOBEPXHOCTH BBIEMKH M BCTPEYAIOTCS Ha OCH 3apsna,
0o6pasysl MOIMHYyI cTpyio. BcTpeuas Ha cBoeM TyTH Kakyo-Ju60
mperpajay, 3Ta CTPys BbIOMBaeT B Hell JyHKY TIyOWHOW, MpuOJIN3u-
TeJIbHO paBHOil auamerpy sapsaga (puc. 9.28, a). Ecau BbleMKy B
KYMyJIAITHBHOM 3apsijie OOJIUIEBATh TOHKUM CJIOEM MeTajia ¥ IO-
MECTUTDb 3apsj Ha HEKOTOPOM PACCTOSIHUU OT MPEerpajbl, TO IIPO-

OUBHOE JelicTBHE KyMYJSITHBHOTO 3apsia pesko ycuaures (puc.
9.28, 6).
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Puc. 9.28. [leiicTBie KyMyJISTHUBHOTO 3apsiJa:
a — 6e3 o6JUIOBKK; 6 — ¢ MeTaJJINn4ecKoil 0OJIMIIOBKOI

OG6pasyromasicss TP B3PbIBE KYMYJISITUBHOTO 3apsi/la MeTaJlJIv-
YecKas CTPYysl [ABUDKETCSI 110 OCH 3apsiia ¢ OOJIBIIOH CKOPOCTBIO,
nocturaionieit 8000 m/c. Ilpu BcTpeue ¢ mperpajioii oHa cosjaer
nasaenue o 30 000 MH /M2, ueM u mocturaercss ee GOJIbIIAsT mpo-
OWBHAsI CUJIA.

KymyssatuBHbie mepdopaTopbl MPUMEHSIOTCS KOPIyCHbIE U 6ec-
koprycHbie. KoprycHble mepdopaTopbl UMEOT TEPMETHYECKH 3a-
KPBITBII KOpITyC, B KOTOPOM IIOMENAIOTCS TPYIIIbI 3apsjoB. Takue
nepdopaTopbl, TaK XK€ Kak IyJeBble U CHAaps/HblE, MOIYT ObITb
UCIIOJb30BAHBI MHOTOKpaTHO. B 6eckopmycHbix Tmepdoparopax
KaK/JBIH 3aps/ 3aKyMOPUBAETCS OTAENbHO B MHAWBHIYAJBHYIO Tep-
METHYECKYI0 000JI0UKY, pas3pyIlaionlyiocs Mpu B3pbIBE.

B kymyaaruBHbIX nepdoparopax 006enX KOHCTPYKIIUN 3apsiibl
B3PBIBAIOTCS MPU MOMOIH JETOHUPYIONIETO IHYPa, a ITHYp B CBOIO
ouyepelb B3PHIBAETCSI OT 3JIEKTPOJNETOHATOPA, MPUCOEAMHEHHOTO K
kabesio, Ha KOTOPOM 1epdopaTop OMyCKAIOT B CKBAKIHY.

Kymynarussbri mepdoparop cobupaercsi B THPJSHAY OOIIei
JjuinHoi 10 10 M ¢ umcJjioM 3apsizioB /1o cta u GoJiee.

ITyieBoit mepdopaTop GbiBaeT CeNeKTHBHBIN (BBICTPEBI MTy-
JIell IPOBOAATCS MOOYEPENHO) U 3a/IOBbIA (OJHOBPEMEHHBIE BBICT-
pesibl u3 Tpyinbl ctBosioB) (puc. 9.29). IIpuMeHSIOT Tyau Juame-
tpom 11-12,7 mm. [Iluamerp nepdopatopa 65, 80, 98 mm.

Topneansiii nepdopartop orJMyYaeTCs OT MyJIEBOrO TeM, 4TO
3apspKaeTcss He MyJsSIMH, a CHaps/aMU 3aMe/IJIEHHOTO JIeHCTBUS.
Cuapsazn toprennoro nepdoparopa, TpoOWB KOJOHHY U IeMEHTHOE
KOJIBI[O, TIPOHUKAET HA HEKOTOPYIO TJAyOMHY B ILIACT U 3[€eCh pas-
pbIBaeTcs, B pe3yJbTare 4ero B Npu3aboiiHOIl 30HE CKBAKUHbBI CO-
3/1a10TCSI KaBEPHBI M TpeImuHbl. Ha mpoMbiciiaX MpUMEHSIOTCS TOP-
neaubie nepgoparopsr Komogsxnoro TITK-22 u TIIK-32 (¢ ama-
METPOM CHapsoB 22 1 32 MM).

[Ipu BBIGOPE crocoba mepdopanu PyKOBOJACTBYIOTCS CJEIYTO-
MU noJiokeHusiMu.  [lygu u cHapsipl, npobuBas 06CagHyi0 KO-
JIOHHY, CUJIbHO /1e(OPMUPYIOT €e U BBI3bIBAIOT 0O6PAa30BaHUE Tpe-
MIUH B KOJIOHHE W IIEMEHTHOM KaMHe.
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Puc. 9.29. ITyaeoii nep¢oparop 3amosoro aeiictsus I3

KymynaruBHas mepdopanns  XapaKTepH3yeTcs
60JIBIION TTPOOMBHON CIMOCOOHOCTBIO B TBEPABIX U
IJIOTHBIX MperpajiaX U He BBI3bIBAET IOBPEKACHUN
06CaHbIX KOJIOHH U IEMEHTHOro KoJiblia. Iloatomy
KyMYJISITUBHYIO TIepopalio I1eaecoo6pasHo IMpuMe-
HATb TIPW TBEPABIX MOPOJAaX, CHAPSIAHYIO — TIpU OT-
HOCHTEJbHO TIJIOTHBIX W MAJONPOHHUIIAEMBIX IOPOJax,
a MyJeByI0 mepdopaiuio Npu HEMJIOTHBIX MOPO/axX U
€J1a60CIIeMEHTHPOBAHHBIX MECYaHUKaX.

TopnenupoBanue — B3pbiBaHue 3apsi/iOB B3PbIB-
YaToOTO BENIECTBA B CKBAXWHAX [IJII OYMCTKH IPHU3a-
6OITHOI 30HBI OT TIOCTOPOHHUX MPEIMETOB U YJIydIlle-
HUS TPUTOKAa He(TH WJN ra3a Ha 3a60e CKBa’KUHBI.

ledbexTpl B 3KCIIyaTAIMOHHON KOJIOHHE OOBIYHO
JUKBUAUPYIOT IIyTeM CIyCKa JONOJTHUTEIbHONH KO-
JIOHHBI B CJIy4Yae:

HEBO3MOXXHOCTH JIUKBUAAIMM JAedeKTa IIyTeM Iie-
MEHTHPOBAHNS;

HaJUUNs HECKOJbKNX [e(deKTOB Ha PAasHbIX TIJIy-
O6MHax;

BO3MOXKHOCTH CITyCKa /IONOJHHUTEJbHONH 06CaZHON
KOJIOHHBI HIJKE MECTa CJIOMa OCHOBHOI 3KCILIyaTallu-
OHHOH KOJIOHHBI.

[lomoTHUTEIbHBIE KOJIOHHBI CITyCKAlOT BHYTPH OC-
HOBHOH 06caJHON KOJIOHHBI C YCTAHOBOK ee OamMaka
ke gedexta (BbIE IKCIIYaTAIMOHHOTO OGBEKTa
nin Ha 3a60e). HOrma ciryckaeMasi KOJIOHHA SIBJISIET-
Cs1 TIPOMEXYTOYHOI, T.e. ITIePEKPBIBAET TOJbKO WH-
TepBaJ cTBoJla ¢ JgedekroM. J[lomosHUTENbHAS KO-
JIOHHA CITyCKaeTCsS B CKBAXXWHY C IaKepoM HWJU C
MOCJIEAVIOMNM €ee IIeMEHTHPOBAHUEM.

Ecam mo TexHMYeCKNM IPUYMHAM He yAaeTcsl BOC-
CTAaHOBUTDb CTBOJI CKBRKHMHBI A0 320051, TO IIPOBOJST
orepanuu IO 3ape3ke U GyPEHUIO BTOPOrO CTBOJA,
KOTOpPDBIE 3aKJIOYAIOTCS B CJIEIYIONIEM:

o6cJIeJOBaHNE COCTOSHUS CKBAKUHDI;

I[eMEHTHPOBaHNE KOJOHHBI ¥ YyCTaHABJCHWE OT-
KJIOHWUTEJIS Ha HYXXHOU Ty6uHe;

BCKPBIBAHUE OKHA B 0OCAJHON KOJOHHE;

3abypuBanue BTOpOro crosia (10 HYXHOH TyGu-
HBI);



MIPOBeJICHNE KOMILJIEKCA 3JEKTPOMETPUYECKUX PaboT;

CIIyCKaHMe KOJIOHHBI C IOCJEAYIOIUM IIeMEHTUPOBAHUEM U OIl-
PECCOBKOIi;

nepdopupoBaHNe KOJOHHBI B 30HE NMPOJYKTUBHOTO TOPU30HTA.

OTkJIOHHTEID — WHCTPYMEHT B BH/IE TIJIOCKOTO HJIH KeJ060006-
Pa3HOTO KJMHA, CIyCKaeMbIll B CKBAXXMHY Ha OYpPMJIbHBIX Tpybax
win Kabene. Ilpennasnaven g obeciiedyeHus: HeOOXOAUMOTO OT-
KJIOHEHUs] pail6epoB IpU BCKPLITHMH OKHA B KOJIOHHE U GYPOBOTO
UHCTpyMeHTa mpu GypeHuu BTOPOTO CTBOJA.

PaiiGep-ppesep cropoctHOro pesanus tuna PIIM npexHasHa-
YeH /J51 BCKPBITHS OKHAa B KOJOHHAX jauamerpoMm 146—273 mm.
BcekpoiTe OKHa MPOU3BOSAT POTOPHBIM CIIOCOOOM TIOCJIEI0BATEHLHO
na6opom Tpex paiibepoB. Ilocse BckpbiTHs OKHA GypeHKe BTOPOro
CTBOJIA IPOBOJISAT OGBIYHBIM MOPSITKOM.

Bce ckBakuHbI, TpO6YypeHHDbIE IJs Pa3BelKd M pa3paboOTKU Me-
CTOPOKJIeHUII He(TH W rasza, NpW JHUKBUJAIUU U CIHCAHUU 3a-
TpaT JAeJATCS Ha MIECTh KaTeTOPWil:

1. TlonckoBble M pasBeOUHbIE CKBaKMHBI (a TakKe OMOpHBIE W
napaMeTpuyecKne), BBITIOJHUBIIME CBOE HAa3HAYEHWE U OKA3aBIIN-
ecsl CyXVMU WJIM BOJSHBIMU, He [OBEJIEHHBIMHU [0 IIPOEKTHOW OT-
METKM, a TaKyKe CKBAXXUHBI C MPUTOKOM He(TH WJHU Tasa IMPOMBIII-
JIEHHOTO 3HAYeHUs.

2. JKcnJyaTallMoOHHBbIE CKBAXKWHBI, OKa3aBIIHECs CYXUMHU WJHN
BOJISTHBIMU, a TaKKe OIeHOYHbIE, BBIMTOJHUBINNE CBOE Ha3HAUYCHWE.

3. CKBaKMHBI, TO/JIEKAIINE JUKBUIAIINN 110 TEXHUYECKUM ITPU-
YMHAM BCJIE/ICTBHE HEKAYeCTBEHHOI MPOBOJKU, aBapuUu B IIPOIleCCe
6ypeHUst, UCTIBITAHUS U IKCILTyaTallMM, a TaKXe CKBaXKUHBI, TIPO-
6ypeHHbIe IS TJYIIeHNs OTKPBITBIX (DOHTAHOB.

4. CKBaXUHBI OCHOBHBIX (DOH/IOB TIPENNIPUSATHS, TIOCJe OOBOIHE-
HUS CBepX TIpefiesia M0 MPOEKTY pa3paboTKM, CHIDKEHUS AeOMTOB
HeTH M Tas3a [0 mpeaesa PeHTA6eJIbHOCTH, TPH IPEKpPaIlleHun
MPUEMICTOCTU HATHETATEJNbHBIX CKBAKUH.

5. CKBaXMHBI B 3alPETHbIX 30HaX (MOJUTOHBI, TPOMBINIJICHHBIE
IPEJIPUSITUS, HACEJEHHbIE ITYHKTbI), CKBASKUHBI, JUKBUIUPYEMbIe
mocJje CTUXUNAHBIX OeAcTBuil (3eMeTpACeHus, OIOJ3HU U T.A.)
WA BCJIEJICTBUE TIPUYUH TE€OJOTMYECKOTO XapaKTepa.

6. 3akoHCEPBUPOBAaHHbIE CKBA)KWHbI B OXKHUJIAHUU OPTaHU3AIMU
npombicaa (cspime 10 JeT); CKBasKMHBI, MCHOJIb30BAHUE KOTOPBIX
HEBO3MOXXHO ¥3-32 HECOOTBETCTBUSI YCJIOBUSIM OKCILIyaTalum —
KOHCTPYKIINHU, AWaMeTpa W KOPPO3UECTONKOCTH 06CAIHON KOJOHHBI
U ee T[eMEHTUPOBAHMUS.

Ha xaxayio CKBaXWHY, NOMJMEXKAIYI0 JUKBUAINH, [JOJKEH
OBITb COCTABJIEH ILIAH HPOBEJAeHHs PAaGOT MO 000PYIOBAHUIO YCTbS
U CTBOJIA CKBA)KUHBI, COTJIACOBAHHBIN C TEPPUTOPUATIBHBIM OKPYIOM
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Tocroprexnansopa, a Take BOECHH3UPOBAHHOM uacTbio (OTpsmom)
10 TIPEAYNPEXJEHNI0 U JUKBUJAIMKU Ta30BbIX U HedTaHbIX (ou-
TAHOB M YTBEDP KIEHHBIN PYKOBOACTBOM OGbEINHEHMUS.

B JMKBUIMpYEMBIX CKBa)KMHAX B ONPEIEJEHHOM TIOPS/KE
JIOJCKHBI OBITh YCTAHOBJIEHBI I[€MEHTHbIE MOCTBI W HAJJIEKAIUM
0o6pa3oM 060pYZOBAHO yCThbe CKBAKWHBI. OCHOBON JUKBUIAINN SIB-
JIIeTCS  3aloJIHeHUE CTBOJIA CKBAKMHBI 3eMJed WU SKHKOCTHIO
ILJIOTHOCTbHIO, II03BOJIAOINLEC co3maTh Ha 3a6oe masjieHue Ha 15 %
6oJiee macToBoro (Ipu OTCYTCTBUUM TOTJIONIEeHNs). Mecra pacro-
JIOKEHUST 1EMEHTHBIX MOCTOB BbicoTOil 50—100 M ompenessiorcs: B
3aBUCUMOCTH OT HPUYUH JUKBUAAIMU CKBAKUHBI M OTPa’KaloTCS B
COOTBETCTBYIOMNX WHCTPYKITUAX.

[Ipu nUKBUAAIIMY CKBAa)KWH, B KOTOPBIX BCKPBITHI HE(MTErazoBo-
JIOTIPOSIBJISAIONINE TLIACTHI HE pa3penraercss JAeMOHTHPOBATb KOJIOH-
HbIE TOJIOBKU.

[Ipu 3TOM 3araymku JOJKHBI OBITh PAacCYMTAHbI Ha JlaBJIEHUE
OTIPECCOBKH KOJIOHHBI.

[Tocsie 3aBepiieruss paboT 1O JUKBUAAIUU CKBAa)KUHBI T'€0JIOTHU-
YecKas CJOyK06a OpraHu3aliu-uCHoJHUTENST 006sg3aHa COCTABUTH
CIIPABKy, B KOTOPOU JOJUKHBI ObITb OTPa’keHbl (haKTHYECKOEe II0JIO-
JKeHMe IeMEHTHBIX MOCTOB M Pe3yJbTaTbl WX MCIBITAHUHN, Tapame-
TPBI JKUJKOCTH B CTBOJIE, OOOPY/IOBAaHUE YCTbS CKBAKWUHBI, HAJIM-
yye W COCTaB He3aMep3aollell JKUJAKOCTH B TMPUYCTHEBOH YacTh
CTBOJIA CKBa)kuHBI (e 3T0 HEOOXOLUMO).

PeMOHTHO-M30ISAIIMOHHBIE PAGOThI TIPU  KAMUTATHBHOM PEMOHTE
CKBQ)KMH TPOBOJSAT JIJi MEPEKPBbITHS IIyTell JABUKEHUS TOCTOPOH-
HUX BOJ K dKCILIyartaluoHHOMY o6bekty. [lpm akcmiyaramun wed-
TSHBIX MECTOPOKJEHUN TOCTOPOHHSS BOJA MOMKET TIIOCTyTaThb B
MepUOJi OCBOEHUS CKBAKUHDBI WJIM B MPOIECCE HKCILIyaTalliH.

[IprunHO# TPOPBHIBA TTOCTOPOHHUX BOJ SBJISIIOTCS:

HEKAaYeCTBEHHOE IIEMEHTHPOBaHME OOCAIHON KOJOHHBI B TIPO-
1ecce OypeHus;

pas3pylleHrue IeMEeHTHOrO KOJbIla B 3aTPyOGHOM IIPOCTPAHCTBE
N IIEMEHTHOTO CcTaKaHa Ha 3a60e CKBasKUHBI;

HaJIMYKe B TeJjie KOJOHHbBI CJIOMA, TPENIMH, PAKOBHH,

HaJM4ue cocemteil 0OBOAHEHHON CKBAYKUHBI.

[Ipu KamuTaJIbHOM PEMOHTE MCIPABJSIOT TOBPEXAeHUS 00Ca/l-
HBbIX KOJIOHH M W30JHUPYIOT NYTH [BUIKEHUS B CKBAKUHY BEPXHUX,
HVDKHUX, MOAONIBEHHBIX U IIJIACTOBBIX BOJ.

WN3zossmio BepXHEH BOJbI, IOCTYTAIONIEH uepe3 HapylieHue
06ca/IHOI KOJIOHHBI, ITPOBO/ISIT:

3aJIMBKO 11eMEHTHBIM PAaCcTBOPOM Ha BOJHOII OCHOBe 4Yepe3 Ha-
pyllieHre B KOJIOHHE II0J JaBJeHUEM C HOCJenyIonmM pa3bypusa-
HUEM LIEMEHTHOTO KOJIbI(A;
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3AJTMBKOI I[EMEHTHBIM PACTBOPOM C IOCJIEAYIONIUM BbIMBIBAHUEM
€r0 M3JIUIIKOB;

CITyCKOM [IOTIOJTHUTEIbHOI KOJIOHHBI M €€ I[eMEHTHPOBAHUEM;

CIIYCKOM CIEINAJbHBIX MaKePOB.

WN3zossammio BepxXHeHl BOJABI, TOCTyHAloOlleil Yepe3 OTBEPCTHS
(¢usabTpa, OCYyIIECTBISIOT!

3AJTMBKOI I[EMEHTHBIM PACTBOPOM Uepe3 OTBepcTHe (QUabTpa C
MOCJIeAYIONUM Pa36ypUBAHUEM I[EMEHTHOrO KOJIbIlA WJIM BBIMbIBA-
HUEM M3JIUIIKOB IIEMEHTHOTO PacTBOPA;

3aJIUBKONl  He(TEIeMEHTHBIM  PAacTBOPOM  4Yepe3  OTBEPCTHS
¢uabTpa ¢ MoCaEAYIONUM BHIMBIBAHUEM W3JUIIKOB PAacTBOPA.

[lyig m3osguu BEepXHUX BOJ[ Yepe3 HapyIlleHHWe B KOJOHHE 3a-
KaumBalOT IO/ JaBJEHWEM IIeMEeHTHBIN pacTBOp. IIpeaBapurtespHO
otBepcTs (uabTpa 3aTpaMOOBBIBAIOT TIECKOM, M, €CJu HeoOXO0.Iu-
MO, CO3/IAI0T IIEMEHTHBIN CTaKaH TI0J] HACBITHONW TPOOKON HUKe
nedexra B KOJIOHHE.

[Tocne 3aTBep/ieHNsT pacTBOpa KOJOHHY WCIIBITHIBAIOT Ha TepMe-
TUYHOCTDH OMPECCOBKON, a 3areM pPa30ypuBAIOT IEMEHTHBLIN CTaKaH
U MeCYaHyio TpoOKy € IMPOMBIBKON CKBAaYKUHBI /10 3a60s.

[Ipu wanmuuuu B KOJIOHHE HECKOJbKHUX /e(EeKTOB DPEMOHT MX
IPOBOJAT B TAKOM JKe MOPS/KE, HAUMHAS CBEPXY.

BepxHi010 BOMy, MOCTYNAOIyI0 uepe3 OTBepcTHS (UIbTPA,
M30JUPYIOT 3aKauKoil HedTereMeHTHOro pacTBopa. M3omsanumo
HWKHUX BOJ[ TTPOBOJSAT CO3/JaHMEM HOBOTO I[EMEHTHOTO CTaKaHa
pasbypuBaHueM [0 HpeXHero 3a60s1 U MOCJEAYIOIIEN MTPOMbBIBKOIA.
[Iporecc 1eMeHTHPOBAHUSI OCYIIECTBJSIIOT criocobom “cudpona” ¢
IIOMOIIBIO JKeJTOHKK (B HETTyGOKMX CKBa)KMHAX) WJIU 3aJMBOYHOTO
arperata (B riy6oKUX CKBaskMHax). IIpu 3TOM pacTBOpP TOJAeTCst
HeOOJIbIIMMU TTOPIUSIMU (€3 TaBJIEHUs.

TexHoJsiorust TPOBeleHUs] U3OJSIUU TOJOIIBEHHBIX BOJ[ aHAJO-
TMYHA TEXHOJOTUM TIPU HM30JSINNA HUKHUX BoA. llemMeHTHpoBaHue
MPOBOJAT HedTEHACHIIIEHHBIM PACTBOPOM, & PACTBOP HATHETAETCS
noJ AaBJjenreM. VIHOTAA Tiepesl 3TUM TPEIBAPUTETHHO TTPOU3BOIST
TUAPABJINYECKUNA Pa3pbIB IJIACTA.

[l IepeKpBITHS JIOCTYTIa BOJABI U3 OJHOW CKBAa)KWHBI B JIPYTYIO
MPOBOJSIT 1IEMEHTUPOBaHNE OOBOJIHEHHOW CKBAKMHbBI TIOJI JIaBJIEHU-
eM 4yepe3 oTBepcTHs (uabTpa BOAO- WM HedTENEeMEHTHBIM pac-
TBOPOM. B mpoliecce I1eMeHTHPOBAHUMS U 3aTBEPAEHUS IIeMEHTA
HEOOXOJMMO TIPOBECTH MCIIBITAHUS O0ENX CKBAKWH Ha 3aKpbITHE
BOJI ONPECCOBKOW WJIM TIPW MAaKCUMAJbHO BO3MOKHOM CHUKEHWHU
YPOBHSI pacTBOpa B KOJIOHHE.

[lemeHnTHpOBaHUE MO JaBJICHUEM uepe3 OTBepcTHe B (DUJIbTPE
win 4depe3 JedeKT B KOJIOHHE IMPOBOAUTCS C IIeJIbI0 MPO/IABJIUBA-
HUsI [[eMeHTHOro pacTtBopa. Wsomsius 6yzaer Gonee addexTuBHoit,
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4eM BbIIIE JAaBJIEHNE U 4eM MejijleHHee GyJleT MPOBOJUTBCS IPOJIAB-
Ka [EMEHTHOrO pacTBOpA.

Wcnonb3yioTcss OCHOBHBIE TEXHOJIOTUN:

1. llemeHTHpOBaHMe IO/ AaBJEHNEM 4Yepe3 TPYOBI € TOCIEAYIO-
muM pa3bypuBaHueM I[ieMeHTHOro crakana. Cirylentbie TPyGbl
ycTaHaBamBaoTces Ha 5—10 M BbIme MecTa BBO/A IIEMEHTHOTO pac-
TBOpa. lleMeHT HW)Ke KOHIA 3aJMBOYHBIX TPYO IOCJE TBEP/EHUS
pasbypuBaercsi.

2. llemeHTHpOBaHUE TMOJ [aBJEHUEM Yepe3 3aJUBOYHBIE TPYOBI
C BBIMBIBAaHWEM H3JIUIIHETO IieMeHTHoro pactBopa. [locse mpogas-
KU I[EMEHTHOTO PACTBOPA IIPOM3BOJUTCS HApAlMBAHHE KOJOHHbBI
3aJIMBOYHBIX TPYO /ISl BBIMBIBAHMSI I[EMEHTHOTO PACTBOpPA M3 30HbI
€ero BBO/JIA.

3. KomM6uHMpOBaHHBIN CIIOCO6 1IEMEHTHPOBAHUS TIPH HEOOXOHU-
MOCTH OCTaBJISITb CKBAKUHY TIOJ JABJEHWEM [0 KOHIIA CXBATbIBA-
HUS IeMeHTa. llpW aTOM HIDKHUI KOHeI 3aJIWBOYHBIX TPyO ycTa-
HABJIMBAETCSI B IIpe/efaX HWXKHUX oTBepcruil (usabrpa. Ilocre
BBITECHEHUSI 1[EMEHTHOTO PAcTBOPA U3 3aJMBOYHBIX TPYO MOCJE[-
HUe TOJHMMAIOTCS BbIIle YPOBHS PAcTBOPA, yCTbe CKBAJKMUHBI Iep-
METH3UPYETCsI, IIEMEHTHBI PACTBOP IIPOAABIUBAETCS >KUIKOCTDIO,
3aKayMBaeMoii B TPyObI MJIM OJHOBPEMEHHO B TPYOBI U B KOJIbIIEBOE
IPOCTPAHCTBO. 3aTeM CKBaKMHA OCTABJISIETCS TEePMETHYECKH 3a-
KPBITO#1 110/1 [IaBJ€HUEM JI0 KOHIIA 3aTBEPEHUS [[EMEHTA.

IlemenTupoBanne G6Ge3 [aBJeHHUS TPOU3BOJUTCS IS CO3JAHUS
HOBOTO IIEMEHTHOTO 32005, I[EMEHTHOTO CTaKaHa WJHM IEePEKPbITUS
HIDKHEH vactu ¢uiabTpa.

[lemeHnTHpOBaHME C TIOMOIIBIO 3aJUBOYHOIO arperatra OCyIIecTB-
JITeTCST TMyTeM CITyCKa 3aJUBOYHBIX TPYO, HIDKHUI KOHEI KOTOPBIX
YCTAHABJIMBAETCSl Y HUXKHEH TPAHUIIBI I[IPE/IIOIaraeMoro 1eMeHTHO-
ro crakanHa. Yepe3 3a/MBOYHYIO TOJIOBKY 3aKayMBAETCS PacCuyeTHOE
KOJIMYECTBO 1[EMEHTHOTO PACTBOPA, KOTOPbIl BBITECHSETCS B KOJIb-
1[eEBOe TIPOCTPAHCTBO /10 BBIPABHUBAHUSA CTOJI6A B Tpy6axX M KOJb-
I[EBOM TIPOCTPAaHCTBE. 3aTeM TPyObl MOJHUMAIOTCS HAa BBICOTY Ile-
MEHTHOTO CTaKaHa, a WM3JUIIHUN IIEMEHTHBIH pPacTBOP BBIMBIBAETCS
c1ioco60M 0OpaTHON TTPOMBIBKH.

[ementupoBanue 1o cnocoby “cudoHa” TPOXOAUT TO CJIELYTO-
Hiell TeXHOJIOTHU. B CKBaXKMHY CIyCKaeTcs KOJIOHHA 3aJMBOYHBIX
Tpy6 U 4Yepe3 BEPTJIOr IMPOMBIBAETCS BOJOU [JIs1 TIOJHOTO 3alloJiHe-
HUS cTBOsTa. HIWKHWIT KOHeI 3aIMBOYHBIX TPYO YCTAaHABIMBAETCS
y HIDKHEHl KPOMKHU IIeMEHTHOTO cTakaHa. Ha BepXHuit koHer 3aJu-
BOYHBIX TPYO MOHTHPYIOTCSI BOPOHKA C CETKOIl, 4epe3 KOTOpPYIo
TOJIaeTCsl 1EMEHTHDIM PAcTBOP, IOCJE Yero 4epes3 BEPTJIOr 3aKa-
4yuBaeTcs Boja. /IBMiKeHME JKMIIKOCTU ITPOUCXOJUT [0 PABHOBECHS
cT0JI60B IIEMEHTHOTO PACTBOpPA B TPy6aX M KOJIBIIEBOM IPOCTPAH-
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cTBe. 3areM 3a/uUBOYHbIe TPYyObl MOJHUMAIOTCSI HA BBICOTY I€EMEHT-
HOTO CTaKaHa, a W3JUIIHUI [IEMEHTHBII PAacTBOP BbIMBIBAETCS CITO-
co60OM TIPSIMOIT TTIPOMBIBKH.

[lemeHTHpPOBaHUE C TIOMOIIBIO JKEJOHKU TPUMEHSIOT B CKBAJKH-
Hax ray6wnaoit no 800—900 M. IIpw 5TOM IeMEHTHBIH pPacTBOp He-
GOJIBIIUMHU MTOPIUAMU TI0JIaeTCsl Ha 32600 CIeIuaJbHOl JKeJOHKOII.

B mpoiiecce 1eMeHTHPOBAHMS MOKHO HCIIOJIb30BAaTh MAKEPDI,
KaK M3BJIeKaeMble, TaK U HEU3BJIEKAEMBbIE.

[IpumenenMe makepoB MMeeT PsiJi MPEUMYIIECTB:

Ha yJacTOK 06CAJHON KOJIOHHBI OT TlaKepa [0 YCThsl He Mepeja-
eTcsl BBICOKOE JIaBJIEHWE B 3aJMBOYHBIX Tpybax B Ipolecce IMpo-
JIaBJIMBAHUS 1IEMEHTHOTO PACTBOPA;

BO3MOJKHO I[EMEHTHPOBAHUE TIOJ [[ABJIEHUWEM [PU HErepMeTud-
HOCTU BepXHeil 4acTu 006Ca[HON KOJIOHHBI;

HCKJIIOUAETCsT BO3MOKHOCTD TOMAJAaHUs I[EMEHTHOTO pacTBOpa B
3aTpy6HOE TPOCTPAHCTBO.

[Tocie okOHYAHUS TIEMEHTUPOBOYHBIX PAOOT OOGLIYHO MPOBOIATCS
uchbpiTanuss 06CAMAHON KOJIOHHBI HAa TEPMETHYHOCTh. Ilpu wucrmbiTa-
HUU KOJIOHHBI HAa TePMETUYHOCTb CIOCOOOM OIPECCOBKH YCThe
CKBQ)KMHBI O06OPY/YETCS OIIPECCOBOYHOI TOJOBKOW M MAaHOMETPOM.
JKugkocth Haruetaercsl B KOJIOHHY C TIJIAaBHBIM YBEJUYEHUEM J1aB-
senusi. [laBjieHne Ha yCTbhe CKBaKMHBI AOUKHO Ha 20 % IIpeBbI-
maTh OKUJaeMoe MaKCHMaJIbHOE yCTheBOE€ J[aBJieHWe, HO He MeHee
8-10 MIla (masa xomomn 168—140 Mm). Bo3MOKHA OIpeccOBKa OT-
JIeJTbHBIX YYACTKOB KOJIOHHBI € MOMOIIbIO maxkepa. IlpoBepka Ha
rePMETUYHOCTD 3aKJI0YAETCST B TOM, YTO IOCJ€ 3aMEHbI TJUHUCTOTO
pacTBOopa Ha BOAY HE [JOJDKHO IPOUCXOIUTDH TIEPEJUBA SKHIKOCTH
WJIN BBIJIEJIEHUS ra3a, a Takxke B TeueHue 30 MUH [aBJIeHWE He
JOJDKHO CcHMKaThess Gosee wem Ha 0,5 (npm  gaBjeHun  Bblie
7,0 MIla) wm 0,3 MIla (upu masmenun 7,0 Mlla).

[Ipu ucopiTaHUU KOJOHHBI HA T€PMETUYHOCTH CIIOCOOOM CHUIKE-
HUSI YPOBHS C ITIOMOIIBIO KOMIIPECCOPA U OTKAYKH JKUJAKOCTU J06U-
BaloTCsl, YTOOBI OCTAIONIUIICS B CKBa)KUHE CTOJIO KMIKOCTH OBLT Ha
BbicoTe Ha 20 % MeHee cToJ6a TPHU BBI30BE MPHUTOKA B IpOIlecce
onpo6oBanus. B ckBakmHAX, MPOOGYPEHHBIX TJIUHUCTBIM PACTBOPOM
¢ TJIOTHOCTBIO He Gosee 1,4 T/cM’, MpoBepKa Ha TEPMETHYHOCTD
3aKJIIOYAETCST B 3aMeHe 3TOro pacrBopa Ha Boay. llpu stom B Te-
YeHHre Jaca He JOJUKHO OBbITh IMepesBa WM BBIJIEJEHUST rasa.

WcnbiTaHust KOJOHHBI HA TEPMETUYHOCTH O(MOPMISAIOTCS CIEIH-
AJIbHBIM aKTOM.

[Ipy kanmMTaabHOM PEMOHTE CKBAKWH [IJIS TPAHCIIOPTUPOBKH U
MPUTOTOBJIEHUS TEMEHTHOTO PACTBOPA HUCIOJb3YETCS IEMEHTOCME-
curesbHasg Mammna CM-4M na 6ase aBromobusgs 3UJI-131A. Ira
MallliHa MMeeT BMECTUMOCTb OyHkepa 3,2 M° U o6ecredynBaer o
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pactBopy miaotHoctbio 1,7-2,0 r/cm® nomauy 0,4-0,6 m* /mun. B
coctaB CM-4M BxozaaT penyKrop, GYHKep CO IIIHEKOM, CMECHTeJb-
HOE YCTPOICTBO, CHCTEMa KOHTPOJII M DeryJupoBanHus. Pemykrop
(oaHOCTYTIEHYATBIN) COEAMHEH ¢ KOPOOKOI OTGOpa MOIIHOCTH aB-
tomo6us. IlIHek mpeacraBisger co6Oil BUHT, a BAaJOM INHEKA CJIy-
KUT TpybGa 114x6 mM. CMecuTesbHOE YCTPOMCTBO — THAPO3JIEBATOP
B BHJ€ NPHUEMHON BOPOHKU ¢ Aucddy30pOM, TEPEXOISIIUM B BbI-
KUHYIO TPYOY C COILIOM.

Jlns TpoBefieHus 1EeMEHTUPOBOYHBIX pabor (BKOUasi ornpec-
COBKY) WCIIOJIb3YIOTCS 1[EMEHTUPOBOYHBIE —arperatbl Ha Gase aBTO-
Mo6unsa 6osbmoit rpysonogbeMuoctu (tabm. 9.18).

K kanmurtaJbHOMY PEMOHTY OTHOCSTCS W PabOTBHI MO YCTPAHEHUIO
aBapuii, JOMYIIEHHBIX B IIPOIlECCE IKCIIyaTallii U PEMOHTA.

Haunb6osee yacTo BCTpeYaioTcsl CJIeMyIONe ABAPUNU:

1. ABapuu, cBssanuble ¢ Tpy6amu HKT u GypusbHbiMu Tpy6a-
mu. K HUM oTHOCATCS:

a) npuxsar kosoun HKT wu Gypuabubix Tpy6. Ilpuxsarbl Mo-
ryT GbITh MEXaHMYECKOTO TPOUCXOkaeHuss (mpuxBaT TNMpH CMATHH
00Ca/IHON KOJIOHHBI, IpU 6OJIbIION JedopMaluil KOJOHHBI 10 TOH
WM WHON NpUYMHE, TIPH MPUMEHEHHHU ABYX PA0B TPyO W T./1.), B
IIEMEHTHOM PacTBOpe, TpHU ToTepe HUPKyJsainu (CBsS3aHHON ¢ Ka-
uecTBOM GypPOBOTO PacTBOpPa);

6) “momer” (06pBIB) HACOCHO-KOMIIPECCOPHBIX M OypPUJIBHBIX
Tpy6. “lloser” HKT MoxeT OBITH TakKe CO CKBAaXUHHBIM HACOCOM
U [ITAHTAMU, IIPU 9TOM BePX IITAHTOBOU KOJOHHBI MOKET OCTATBHCS
BayTtpu kKoJsonubl HKT wmim xe Topuarh nHapyxy. llpu “mnosere”
6ypPUJIbHBIX TPY6 B CKBaKMHE OCTAaeTCsI W OYpPUJIbHBIH HHCTPY-
MEHT.

2. ABapuu, CBSI3aHHBIE CO CKBOKWHHBIMH HAcOCAMH, IMaKepaMH,

Ta6bnumma 9.18
TexHuueckasi XapaKTepPHCTHKA EMEHTHPOBOYHBIX arperaToB

Iapanerpbl Tun arperara
11A-300 IIA-300M 11A-320M

Tun aBTOMOOGHIISI MA3-200 AA3-210 KpA3-219
MoiHOoCTh JBUTATEI, 110 165 180
a.c.
IIpousBoguTebHOCTD,
n/c:

MUHUMaJIbHas 1,75 2,6 1,05

MaKCUMaJibHas 23,3 29,8 17,2
MaxkcumaabHoe gabJie- 30 30 40
uue, Mlla
BmectumocTts 3aMepHoO- 3 4 6,4
ro 6axa, m>
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SKOpsiMU, 3a60MHBIMK JBUTATESIMU, TTpubopamu u ap. K HUM OT-
HOCSITCS:

a) MpUXBAT TakKepa, MOTPY;KHOTO HACOCHOTO arperata IEHTPO-
6€XHOTO, BHHTOBOTO M AWa(parMeHHbIX HACOCOB;

6) ocTaBJieHME B CKBasKMHE IOTPY>KHOTO HACOCHOTO arperara ¢
KabejeM nian 6e3 Hero;

B) OCTaBJieHWE B CKBa)KMHE HMITAHTOBOTO HACOCA W IITAHT;

) OCTaB/JeHHE B CKBa)KUHE HACOCHBIX INTAHT BCJEACTBUE OOPbI-
Ba;

1) OCTaBJieHHEe B CKBasKMHE BUHTOOYPOB, TYpOOOYPOB M APYTHX
9JIEMEHTOB 3a00HHOI KOMIIOHOBKH;

€) ocraBJeHNe B CKBa)KMHE MPUOOPOB, YCTPOWCTB IS UCCJIEN0-
BaHUS CKBAXXWH W IJIACTOB, Tre0PU3NYECKUX TTPUOOPOB.

3. ABapum, cBsI3aHHbIe C KaOeassMHM, KaHAaTaMU, IPOBOJIOKOIA,
ru6kumMu Tpy6amu. K HUM oTHOCSATCS:

a) oCTaBjieHHe KapoOTaKHOTO KabeJsi, B TOM 4ucje KaGeas Mo-
IPYKHBIX 3JIEKTPOHACOCOB;

6) ocTaBjleHHe KaHaTa IpH paGoTe KEJIOHKOH WM HMPOBEJEHHN
apyrux pabor;

B) OCTaBJEHUE IPOBOJOKH;

r) ocTaBjeHue TMOKUX TPYO.

4. ABapum, CBg3aHHbBIE C TIONAQJaHWEM B CKBAKUHY I[TOCTOPOH-
HUX TIPEeIMETOB — ILJIAlleK, cyXapei u T.J.

[IpakTnka TOKA3bIBAET, YTO MPUYUH aBapuil MOXKeT OBITb MHO-
JKeCTBO, HO Tpeo0Jafialonieil sSBJSETCS OIJIONTHOCTDL IepCcoHasa
[8].

CyIIIecTBYIOT TPOCTbIe MpPaBUJa, MO3BOJSAIONINE CYIIECTBEHHO
YMEHBIINTh PUCK BO3HUKHOBEHUS aBapHil:

MpU CIyCKe HECTaHAApPTHOTO OOOPYIOBaHWS WU WHCTPYMEHTA
He0OX0IUMO 33/1aTh ce6e BOTIPOCHI: MOYKHO JU WM3BJEYb 3TOT WHCT-
PYMEHT IIpU €ro BO3MOXKHOM TIpUXBaTe W OcTaBjeHuun? Kakoii wH-
CTPYMEHT [IJISI 3TOTO HY>KEeH W €CTb JM OH B HAJTUYINU?

Heo6xoamMo cocTaBisgTh 3CKU3BI C pa3MepaMu Ha Bce 060pYIOo-
BaHNE W WHCTPYMEHT, OCOGEHHO HECTaHJApPTHOTO M KpymHOraba-
PUTHOTO.

Crenyer n3beraTh XOJOCTBIX PEHCOB MPU CIyCKe 06OPYAOBAaHUS
U WHCTPYMEHTA, TaK KakK JOOOW peiic yBeJIMYWBAET PUCK BO3HUK-
HOBEHUSI aBapuil.

[Ipu mpoBeneHnN JTOBUJIBHBIX PAGOT HEOOXOAUMO HA TIOBEPXHO-
cTH y6eauThcsl B pabOTOCIIOCOGHOCTH WHCTPYMEHTA TIepel CIYCKOM
B CKBakmHy. HemocTaTouHast 4eTKOCTh B 3aXBaTbIBAaHUU JIOBUJILHO-
ro 00bEKTa WHCTPYMEHTOM 3HAYUTEJILHO yMEHbBINAET YCIEX ero Io-
caexytomieil paboThl B CKBa)KUHE.

CyIecTByIoOlie COBPEMEHHbIE TEXHOJOIMH W HHCTPYMEHTDI
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MO3BOJISIOT JIUKBUAMPOBATH MPAKTUYECKH JIOOYIO aBapuIiO, OJHAKO
CTOMMOCTb PA6OT MOKET OKa3aTbCsl OYEHb BBICOKOH U CKBAXKUHY
1esecoo6pasHee JTUKBUIUPOBATD.

OCHOBHBIMH BHUaMu paboT MPU YCTPAHEHUN aBaphuil B CKBAKU-
Hax SBJSIOTCS JIOBIJIbHbBIE, (Dpe3epHBbIe W BCIOMOTAaTeJNbHBIE.

B cooTBeTcTBUM ¢ BuJaMu aBapuii uMeeTcs HA0Op CKBaKWHHBIX
YCTPOICTB UM WMHCTPYMEHTA: 3aXBaTHbIe yCTpoOiicTBa [Js1 GypuJib-
HBIX ¥ HACOCHO-KOMIIPECCOPHBIX TPYO6; PEXKYyIHe yCTPOWCTBA st
OYUCTKM CTBOJIA CKBKMHHBIM (ppe3epoBaHuEM; 3aXBaTHbIE YCT-
poiicTBa I W3BJEYEHHWS CKBAKWHHBIX [BUTaTeJieil, Tpu6oOpoOB,
TaKkepoB, J0JIOT M APYroro o60PYAOBAHNUS; 3aXBaTHbIE YCTPOHCTBA
JUIST TTaHT, Kabeseil, KaHATOB, NMPOBOJIOKM W JIP.; BCIOMOTATEJIb-
Hble YCTPOWCTBA M HWHCTPYMEHT.

3axBaTHble yCTPOWCTBA B MEPBOM CJydvae IpeJHAa3HAYEHBI [/
3axBarta W yJAepsKaHUS TPUXBaueHHbIX ¥ aBapuiinpix (1ocae 06-
poiBa) HKT u Gypusbabix Tpy6. K 3axBaTHbIM ycTpoiicTBaM KaGe-
Jlefl 1 KaHATOB OTHOCSATCS YIOUKH, JOBUTENW IITAHT, Kabeas M [p.
Mo mpwaIMTY pPaGoOTHl 3axXBaTHBIE YCTPOWCTBa AT TPyO OBIBAIOT
BpE3HbIE, ILJIANICYHble W chupajbHbie. K BPe3HbIM MHCTPYMEHTaM
OTHOCSITCS JIOBMJIbHBIE METUYMKU U KOJOKOJA, K IJIAIIEYHBIM — JIO-
Butesn u tpy6osoBku g HKT, a k cimpasbHbiM — Tpy6OJIOBKU U
JIOBUTEJIH.

Pesxxymme wHCTpyMeHTBI — (pesepbl 3a00ifHBIE, KOJbBIIEBLIE,
KOMOWHWPOBaHHbIE, paiibepbl, Tpybopeska u np. B HeKOTOpBIX
CAyYasiX PEKYIIUNd MHCTPYMEHT KOMOMHUPYETCS C 3aXBATHBIM YCT-
poiictBoM (MArHUTHDBIM, IJIANIEYHBIM U JP.).

K BcrnomoraTesbHbIM WHCTPYMEHTAM OTHOCATCS OTKJOHHUTEJH,
ukcaToppr MypT 06CaTHBIX KOJOHH, CKBAKUHHBIE THAPOJIOMKPATHI,
TMayKH, SICCBI, METAJIONIJIAMOYJIOBUTEIN U [IP.

Paccmorpum Gosiee TIOApOOHO 3axXBaTHBIE YCTPOWCTBA [Js Ha-
COCHO-KOMITPECCOPHBIX TPYO.

Meruuk (puc. 9.30, @) upexacrasasger co6ol JOBUJIbHbBIA MHCT-
PYMEHT BPE3HOTO HEOCBOOOKIAIONIErOCsT THIIA C 3aXBATOM 32 BHYT-
pennoo 1noBepxHocTb. [luga HKT Merunku BblllycKaloTcs THUIIOB
MOV (ynusepcanpnbiii) 1 MIC (cnenuaipHbii), a aas Gypuib-
HBIX Tpy6 — tunoB MBY m MC3. Merunk tuna MY mupexgHas-
HaueH nJsg jgoBau u u3Biedyenns HKT, BepxHmWil KoHeI KOTOPBIX
3aKaH4YMBaeTcsl HullegeM u MydToi. JloBjg ocyliecTBsieTcs IIy-
TeM BpEe3aHHs BO BHYTPEHHIOI TOBEPXHOCTb TPYOBI. MeTUnmk Tuma
M3C mnosBossier ocymiectBasATh joBaio HKT, BepxuuUii KoHer ko-
TOPBIX OKaHumBaeTcss Mydroii. Merunk tnna MC3 — 3710 cnenu-
QJBHBI METYMK [T OYPUJIBHBIX TPyO C 3aXBaTOM TYTeM BBUHYU-
BaHUSI B 3aMKOBYIO Pe3b0y.

Kosokoa tunos K u KC (puc. 9.30, 6) npeacrasaser coboii
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Puc. 9.30. VYuuBepcaJbHbIit a
Merunk (1) M CKBO3HOII KO-
Jokoa (-): 7
1, 2, 3 — pe3bObI COOTBETCT- |
BEHHO IIPUCOEUHUTENbHAS . I
K KOJIOHHE, JIOBHJIbHAsI U 0
MPHUCOEANHNUTEbHAS K  BO-
poHKe

. m v |

SSSNNNSSSSN

JIOBUJIbHBIII MHCTPYMEHT BPE3HOI'O HEOCBOOOK/IAIONIETOCS THUIIA C
3aXBaToOM 3a HapyXXHyI0O HOBepXHOCTb. Komokonr tuma KC
(cKkBO3HOI) MpeaHa3HAYeH [JIst JOBJIH TPYO, BepXHUII KOHEI[ KOTO-
pbix moBpeskaeH (cMaAT wam ciaoman). [Ipu ero npuMeHeHUH TI0-
BPEXCHHBII KOHeIl IPOIIyCKaeTcsl yepe3 KOJIOKOJ, M OH 3ape3aer-
¢S 3a caeayIontyio My@dTy WU 3aMOK.

Tpy6osoBku MoryT ObITb: [JisI 3aXBaTa 3a BHYTPEHHIOIO IIO-
BEPXHOCTb: WX HAa3bIBAIOT BHYTPEHHUMH TPYOGOJIOBKAMH; JS 3a-
XBaTa 3a Hapy’XXHYIO IIOBEPXHOCTb: WX HAa3bIBAIOT HAPY>KHBIMU
TPyGOJIOBKAMHU, JIOBUTEJISIMU UJIA OBEPIIOTAMHU.

Tpy6om0BKE MOTYT OBITH OCBOOOKAAIONINECS W HEOCBOOOKIAIO-
mecsi. [lepBbie TpyGOJIOBKY MO3BOJISIIOT OCBOGOIUTHCS TIpU HEOH-
XOJMMOCTH OT 3aXBAa4€HHOI TPYODI.

Tpy6oJsioBkE MOTYT OBITH IIpaBble U JieBble. lIpaBbie Tpy60JIOBKH
IpeHA3HAUCHDI JJIA U3BJICYEHUSA TPYO IIEJUKOM, JieBble TPY6OJIOB-
KU I03BOJISTIOT PUKJIA/BIBATD KPYTSIIM MOMEHT Ha OTBOPOT U
U3BJEKATh TPYOBI MO YACTSIM.

Tpy6osioBku MOryT ObITh € Hepejadyeil KpPyTSAIIEr0 MOMEHTa 3a-
XBauyeHHO# KoJioHHe u 6e3 Hero.

Hapysxuble Tpy60I0BKN OOBIMHO MMEIOT Y3€J YIJIOTHEHUS, I03-
BOJIAIOMNI CO3/1aTh, KPOMe IIPOYHOTO, M T€PMETHYHOE COEJAMHEHUE
€ 3aXBaYeHHON KOJIOHHO# C IIeJIbI0 €€ TIPOMBIBKH.

Bommyckatrorest Tpy6osioBku tinoB TB mw TBM. 9T0 mHCTpyMeHT
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a 7] Puc. 9.31. BuyTpennsiz Tpy6o0JI0BKa 0CBO-
6o:xnaromasicsi tuna TBM (f) u neocso-
Goxxaaromasicst tuna TB (- ):

1 — mepeBOAHMK; 2 — MeXaHU3M OCBOGOXK-
! JleHus; 3 — cTep:KeHb ¢ Haceuykoil; 4 —

\ IJIAIIKA; 5 — TOBOJOK; 6 — CTEP)KEHD

M
Al

[JIAIIEYHOTO THUIA C 3aXBAaTOM 34
| BHYTPEHHIOIO MOBepxXHOCTb, TB —
HeocBoOoXxkgaomaaca, TBM — oc-
BoGosxkalomascsa (puc. 9.31).

Tpy6osokn tmma TH - Ha-
pyxHbpie Tpy6osioBkm: TH3 — ¢
2] : 4 VIAIICYHDIM  3aXBATOM, THOC -
> CO CHUPAJbHBIM WM I[AHTOBBIM

3axBaToM. CnupasbHble TPY6OJIOB-
. K 6oJiee COBPEMEHHBIE, TaK Kak

obmamaior 6oJjiee ITIPOYHBIM 3aXBa-

TOM BcJeJCcTBUE 6oJjiee paBHOMEp-

HOTO paclpe/ie/ieHns HArpy3Ku Ha
3 5 KOpILyC TPyO6OJIOBKH.

ABapun ¢ rubkuMu Tpy6amMu
HKT Bo MHOroM IIOXOXHM Ha aBa-
pun ¢ KabejeM, W WX JIMKBH/AINAS
| ABJIAETCS CJIOXKHOH 3ajadeil. ABa-
/ pun ¢ rubkuMu Tpy6aMu IIPOUCXO-

JIIT Yallle BCero m3-3a UX 0OpbIBa

Mo TpuyrHe OOJIBIIMX PACTSATHBA-
I0IUX HampspkeHuidl. Ilpw aToM Tm6Kas KOJTOHHA B CKBA)KMHE IIPH-
ob6petaer GopMy CHUpaJu, 4TO 3aTPyAHSET ee u3BjedeHue. B me-
CTe pa3pbiBa MOXKeT ObITh o6pa3oBaHa Tmefika AauHOoW a0 100 MM.
3anaBauBaHue THOKUX TPYO MOJKHO OCYUIECTBJATHCS CIHEI[UAJb-
HbIM HHCTPYMeHTOM (0BEepIIoToM), KOTOpbIi o6ecriednBaer MUHHU-
MaJIbHOE COINPOTUBJIEHUWE BXOMANMM Tpy6am. l3Bieuenne rubkux
Tpy6 BO3MOKHO KaK II€JMKOM, TaK ¥ MO YaCTsIM.

B Hacrosimee BpeMs BbITTycKaeTcss GOJbIasg HOMEHKJATYpa JiO-
BUJIbHOTO WHCTPYMEHTA.

9 PEeKTUBHOCTD JOBUIBHBIX PAOOT IOBBINIAETCS, €CJAU B KOM-
MIOHOBKY BKJIIOYATh SICCHI. SIcChl — 9TO MHCTPYMEHTBI /Il HaHece-
HUSI CUJIBHBIX VAApOB IO NMPUXBAYEHHOH KOJOHHE CBEPXY BHU3 U
CHU3Yy BBEpX. SIcchl MOTYT OBITh THAPABINYECKIE W MEXaHUUECKUE.

B mpakTuke KamuTaJbHOTO PEMOHTA BO3HWKAET HEOOXOIUMOCTDH
otipeiesicHUsT Mecta TTpuxBarta. OIHUM U3 METOJIOB SBJSETCS 3aMep
yaauHeHuss Tpy6 HpHU pacTsKeHuu. 3HAsT MOAYJb yIPYrocTH Ma-
tepuaja Tpy6, pacTarubaioiliee yCUJMe U yAJUHEHHE, MOXKHO OIl-
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pe/leIUuTh JJWHY KOJOHHBI JI0 TpuxBaTa. Ha TOYHOCTD MeTo/a BJU-
SIOT CHUJIBI TPEHUsi, 0COOEHHO B KPUBBIX CKBAKUHAX.

[aguM ommcanue 3TOTO MeToJa B M3JoKeHuu [8].

BHavarne co3maforT HaTsKeHHeE, paBHOE Becy Ha KpIOKe [0 MpHU-
XBaTa KOJOHHbI (MM paBHOE BeCy KOJIOHHBI B BO3JyXe), JAeJaioT
Ha BepXHEH TpyOe OTMETKY TPOTHUB CTOJa POTOpa W 0003HAYAIOT
ee OykBoii “a”. 3aTeM CO3[AIOT CUJbHOE HATSIKEHUE B Ipeesax
KPaTKOBPEMEHHBIX [OIYyCKAEMbIX HAIPY30K HAa TPYObl U pasrpy:ka-
10T KOJIOHHY [0 COOGCTBEHHOTO Beca, JeJaloT oTMeTrky “6”. Omna
OKaykeTcs HUKe oTMeTkn “a”. PaccTosiHme MeXJy OTMEeTKaM# TO-
SIBJISIETCSI BCJIEJICTBUE CHJI TPEHUS B CKBAKUHE.

[anee  cosmaioT  HaTsKeHHe B TIpefeJax pabounx
(IIPO/IOJKUTEIbHBIX) HATPY30K Ha TPYOBI, /€al0T OTMETKY “B” U
3aTeM HATITMBAIOT KOJIOHHY /0 HArpy3KH, Korja ObLia c/iesaHa oT-
MeTka “6”. Ilocsie pasrpy3ku KOJIOHHBI [0 HAarpy3KH, NMpPHU KOTOPOI
6blya TOoJIydeHa OTMeTKa “B”, HAaJ0 cJejaTb OTMeTKy “T”. 3a yc-
peHEeHHbIe OTMETKW IPUHUMAIOTCS CEPEAWHBbI OTPe3KoB “ab” mu
“gr”. PaccTosiHme MeXIy yCpPeJHEHHBIMH OTMETKaMW — 3TO YIJIH-
HeHUEe KOJIOHHBI NIPU M3MEHEHWH HATSKEHUS OT COOCTBEHHOTO Beca
[0 HaTPy3KHU, COOTBETCTBYIOIEH oTMeTKaM “B” u “r”.

Jlmany cBoGoanoii yactu (o0 mpuxsara) KosoHHbl L (B M) or-
pezessioT 1Mo GopMyIe

L=5,44-110,
ko

rae | — ynnuHenume KoJOHHBI, M; B — Koaddumment: 1 Gypuiib-
ueix Tpy6 kR = 2,233 /q, naa ob6camupix u HKT k = 2,084 /q, rme
g — Bec 1 M TpyO; @ — [OMOJTHUTESbHOE PACTITUBAIOIIEE YCHUJIHE,
BbI3BaBIiiee y inHeHue, H.

9.5. Oxpana okpy:kawuieii cpeabl
NpH MPOU3BO/ICTBE MOA3E€MHBIX
PEMOHTOB CKBa’KUH

HpI/I IIpOMU3BO/ACTBE TEKYHUIMX U KallUTAaJIbHbIX PEMOHTOB CKBa-
SKUH HamboJiee BEpOATEH KOHTAKT ILIAacTOBbIX (aiongoB (HedTs,
ras, IJacToBas Bofa) C OKpyskaiomeil cpegoit (mousa, Boma, arMo-
cdepa). Kpome TOro, moaroTtoBJeHHbIE S OIepanuu  pabodue
JKUJIKOCTH, OOpabOTaHHble XUMpeareHTaMH, TaKXKe IPeACTaBJISIOT
YIpo3y OKpYy:Kamollell cpefe.

B mensx mpemoTBpallieHus 3arps3HEHHS Cpeibl HeOOXOINMO
MPUHATH BCE MEpbI, MCKJIOYAIONue Momnajganne HedTH U pacTBO-
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POB B IIOYBY M BOAY, a Ta3oB B Bo3ayX. [lis aroro meo6xoamMo
UMeTh Tpucocobienne, yJaaBiauBaoniee s>kuakoct (Hanpumep,
IIO/IZIOHBI, OTKAYMBAIONINE HACOCHI) M YTUJIN3UPYIOIIEe HX.

Ilonaganne raza B armocdepy (0CO6EHHO € CEPOBOAOPOAOM)
JIOJIKHO OBITh IIPOCJIEKEHO C IOMOI[bI0 HHAMKATOPOB. OcobeHHO
OTIACHBI Pa3JUBLI HePTU, KOTOPBIE €Ile W MOKAPOOMACHBI.

B opranusanuu 10/13¢eMHOTO PEMOHTA CKBAXKWH Ba’KHOE MECTO
3aHUMAaeT IMpOBEJIEHNE IOATOTOBUTENbHBIX pabor. Ilpu pemoHTE
CKB)XWH CO CTAI[MOHAPHBIM TIOABEMHBIM COODPY’KEHHEM BHaYase
HEOOXOJMMO TPOBEPUTHh HMCIPABHOCTb W HAJWYKME CMa3Ku B KPOH-
6JI0Ke, a TaKKe HCIPABHOCTb JIECTHWI[, IEPHUJ, OrPaKJIeHuit, Ta-
JieBoro 6JI0Ka, TObeMHOr0 Kpioka. Tak:ke TpoBepsieTcsi IeHTPOBKaA
BBIIIKU UJIKL MAYThl.

[Ipu npoussoactBe crnycka-nogbema HKT moabem u omyckanue
3JIEBATOPOB HEOOXOAMMO TIPOBOJAUTH 6G€3 yIapoB M PBIBKOB, IPHU
3TOM 3JIEBATOp [JOJUKEeH ObIThb obpallleH 3aMKoM BBepx. Ilpu mepe-
peiBax B pabore kosorHa HKT m mranra JOJ/KHBI OBITH CIYIIEHBI
Ha yCTbeBOW (pIaHeNl CKBaXWHDBI, a TajeBOoll OJOK — Ha pabodyio
TLJIOMIA/IKY .

TpakTopucT TOABEMHMKA OOeCIIeYNBAaeT HCIPABHOCTh HCKpOTa-
CHUTEJISI U YUCTOTY CMOTPOBOTO cTekJa. [Ipm mepeesge on mpoeps-
€T OTCYTCTBUE TIPEJMETOB Ha TyCEHWIAX M He JOINyCKaeT Iepeesjia
yepe3 HedTEBOJOra30Bble TPYOOIMPOBO/BbI, TPOJIOKEHHbIE Ha TI0-
BepxHOCTH. B HOuHOEe BpeMsi JOJIKHBI ObITh OCBENIEHbI BEPX IO/Ib-
eMHOTO COOpYXKeHus u pabouas miomaaka. He mgomyckaercsa pa6ota
HAa ycTaHOBKax O6e3 akKymyssaTopoB. MonTtaxknoe o060py/oBaHue
(kmioun, chaiigepbl, 2JeBaTOpPbl M T.N.) JOJXKHO OTBEYaTb TEXHU-
YECKUM TPEeOOBAHUSIM.

CIycKOmo//beMHbBIE  OTEepaIlii HAYMHAIOT TOJBKO IOCJE yCTa-
HOBKU OTTSKEK, TIPOBEPKU JENCTBUS OTPAHUYUTEJS JBUTATEJIS
KPIOKOGJIOKA U 3a3eMJIEHMST arperara.

[MomuuMatbcsi HA BBINIKY arperaTta JOMYCKAeTCs TOJbKO B aBa-
PUITHBIX CJIyYasX MEPCOHAJNY C NMPEIOXPAHUTESbHBIMU TIOSICAMU.

Bce kamaThl Ha arperare TOJJIEXAT MEPUOIUUYECKOMY OCMOTPY.
He paspemaercs pa6Gora arperara mpu oGpbIBe OJHOW Npsiiu, a
Tak)Xe, €CJAU Ha Iare CBUBKU KaHaTa AuaMeTpoM a0 20 MM 4YmCJIO
060pBaHHBIX IPOBOJIOK cocTaBjsieT Gojee 5 %, a B KaHare UaMer-
pom csbiire 20 MM — 6osiee 10 % Bcero umc/ia IIPOBOJIOK.

3armpelaeTcss TMOAOTPEBaTh MacJo B KapTepe KOPOOKH Tepeme-
HBI TIepe/lad OTKPBITBIM TIJIAMEHEM.





