Conepxxanue
Tema 6 3ammra HedTEOPOBOIOB, BOJOBOJOB M HNOJ3EMHOIO O00OPYIOBAHUSA CKBAKUH OT

KOPpPO3HH.
BOHDOC 6.1. COBGDIHGHCTBOB&HI/IC MCTOAOB 3allIMThI IIOA3CMHOI'O O6ODV)10B8,HI/I$I )41

BBIKMIHBIX JUHUNA CKBAXXUH OT Koppo3uun(18)

BOHDOC 6.2. 3KCHHV&T&HI/IH TDV6OHDOBOJIOB B KOPPO3HMOHHO- CTOMKOM HCIOJHEHUU Ha

npoMeiciaax Pb.

Tema 6

3aIJ_II/ITa He(bTCHDOBOI[OB, BOJAOBOAOB M ITOA3CEMHOI'O 06ODVI[OB3HI/I$I CKBA>KHH OT

KOPpPO3HH.
Bomnpoc 6.1. COBEPHIEHCTBOBAHWE METO/10B SAHTNUTHI HNOA3ZEMHOI'O

OBOPYJIOBAHMS Y BRIKMJIHBIX JIMHUI CKBAXKUH OT KOPPO3WMU [18]

AxkrtyanpHON TipoOneMoil Ha HedTempoMbIciax SIBISETCA 3alluTa 00O0pyIOBaHUS
IO0OBIBAIOIIMX CKBXUH OT KOppo3uu. Koppo3noHHOE paspyllieHrne 000pya0BaHHUS CKBaKUH
CBS3aHO CO MHOTHUMH TPUYMHAMH, CPEOU KOTOPHIX OCHOBHYIO pOJIb HUIPalOT (HU3HKO-
XUMHUYECKHE CBOWCTBA CpEJbl, XapakTep pachpeleieHusl OTACNbHbIX (a3 CHUCTeMbl THUIIA
HE(QTh -BOJA - ra3 JApYyr B Jpyre, sIBICHHUS CMauyMBaHUS Ha pa3jIMYHbIX I'pPaHULAX pa3fena,
BJIMSIHUE OCHOBHBIX JCTOJISIPU3aTOPOB - CEPOBOJAOPOAA H KUCIOpPOAA. XOTSA KOPPO3HOHHBIE
CBOMCTBa JIOObI3aeMbIX HE(PTH, raza M BOJbl ONPEAEIATCA (PUIUKO-XUMUYECKUMU
CBOMCTBAaMH 3THX TPEX COCTABJISAIOLIUX U, B IIEPBYIO OYEpPEb, OUEBUIHO CBOMCTBAMU BOJIHOMN
(a3bl, 0JHAKO PE3YyIbTUPYIOLIAsl arPECCUBHOCTD 3TOM CJIOKHON CMECH BO MHOI'OM 3aBUCHUT OT
psiZa BHEIIHUX U BHYTPEHHUX (DAaKTOPOB, CBA3aHHBIX C KOHKPETHBIMH YCIOBHUSIMH pa3padOTKU
M DKCIUTyaTallud ApiaHCKoro He(TIHOrO MecTopoxaeHus (MOCIEeNCTBHS TNPHUMEHEHHUS
XUMHYECKA aKTHBHBIX TEXHOJIOTUYECKUX JKUIKOCTEH, BO3JAEHCTBUE TEPMOOAPUUECKHUX
YCIIOBHIA, COCTaB M BIQXKHOCTh TPYHTOB, KAYECTBO CTAJIH U APYTHE).

[Tporecc Koppo3un MPOCIEKUBAETCS HA BCEM IMYTH JIBHXKEHUS T0OBIBAEMOU MPOIYKIHH
CKBa)KMHBI OT MPU3a00MHOI 30HBI 10 aBTOMATH3UPOBAHHOM TPYNIIOBOI 3aMEPHON YCTaHOBKHU
(AI'3Y) mo cxewme:

nepopupoBaHHas SKCIUTyaTallMOHHAs KOJIOHHA - HACOCHOE 000pyAOBaHHUE - HACOCHO-
kommpeccopubie TpyOnl (P1KT) ¢ ycTheBOM apMaTypoi - BBIKMIHAS TUHMS (MHIUBUIYaTbHBIN
HedTecOOpHBII TPyOONIPOBOI OT yCThsl CKBaKUHBI 10 AI'3Y). B KOpp0o3MOHHOM OTHOILIEHHU
yKa3aHHbIE YYaCTKH CXEeMbl HepaBHONpouHbl. HanOosiee mnoaBepkeHbl KOPPO3HMOHHOMY
pa3pyLIEHUIO BBIKMJHBIE JMHUM JOOBIBAIOIIMX CKBaXWH. be3 Haiexamel 3amuThl
KOPPO3MOHHOE pa3pyllICHUE BBIKUIHBIX JIMHUA TPUBOAUT K OOpPa30BAHUIO CBUILEH,
KOPPO3MOHHOMY DPAaCTPECKMBAaHUIO U JIPYTMM BHJAM OTKa30B, a MHOTJA U K 3arps3HEHHIO
OKpyXaromied cpeapl. JIMKBUAALMA OTKa30B BBIKMJIHBIX JIMHUM TpeOyeT OOJbIIMX
MaTepUaIbHBIX W TPYAOBBIX 3aTpaT, CONpPsDKEHA C MPOCTOSIMU JOOBIBAIOIIMX CKBaXKHH.
[ToaTomMy oOCHOBOI OOpHOBI C SBISETCS CUCTEMa MPO(PUIAKTUYECKUX MEPONPUATUN IO
MPOTUBOKOPPO3MOHHOM  3aIlIMUTE€ BBIKUAHBIX JIMHUA W O0ECMEYEHHIO 3KOJOTHYECKOU
0€30MacCHOCTH UX KCILTyaTalllH.

PaccnenoBanue 0TKa30B HE(TENPOBOJOB pPa3IMYHOTO JAHAMETpa W Ha3HAYEHUS,
Hanpumep, npoBoaumoe peryispro ¢ 1995r. 8 HI'/IY "Apnannedts”, mokassiBaer, 4to u3-3a




BHYTPEHHEH KOPPO3UH B TOJl Mpoucxoaut 65-85%o0t1ka3oB. M3-3a HapyHOU KOPpO3HH TPYO
npoucxoauT 10-30% oTka30B, a BCIEACTBUE pa3pylIeHUs cBapHbIX MBOB 5-10% 0TKa30B.
VYcTaHOBIEHO, YTO HApy)XHas KOPPO3HWs, B OCHOBHOM, 3aBHUCHUT OT CpPOKa SKCIUTyaTalluu
TpyOompoBoga. MeHee mpenckasyeMo KOPPO3MOHHOE pa3pyllieHHEe TPyO MO CBApPHBIM IIBaM
(cThIKaM), TIOCKOJIbKY HAa WX IIEJIOCTHOCTH JOTOJTHHTEIHLHO BIHUSIOT Ka4eCTBO CBapKU H
CBOMCTBa MepeKaurMBacMoil KUAKOCTU.  VIHTEHCMBHOCTH  BHYTPEHHEH  KOppO3UU
H3MEHseTCs B oueHb 1rpokom auamnaszone (ot 0,00710 2,5mm/ros, a unoraa u Oosee) u, npu
OPOYUX PABHBIX YCIOBHSX, 3aBUCUT OT (DU3UKO-XMMHUYECKUX CBOMCTB J0ObIBaEMOM
npoaykuuu. Ha oTaenbHbIX miomaasx ApJIaHCKOTO MECTOPOXKIICHUS BbISBIICHBI KPYITHbBIE
30HBI M HEOOJIbIIME OYark ¢ HaumboJiee WHTEHCUBHOM KOPpPO3UEW BBIKMJIHBIX JIMHUN
NOOBIBAIOIINX CKBAKMH. AHAIN3 MMEIOIIUXCS JAaHHBIX, MOJYYEHHBIX NpPHU SKCILTyaTalluu
CKB&)XHMH, HaXOJSUIMXCS B TaKUX 30HAX, MOKAa3aj, YTO TMOBBIIIEHHAs KOPPO3Us BBIKUIHBIX
JMHUH CBS3aHA C Te€OJIOTO-IIPOMBICIIOBEIME OCOOCHHOCTSIMH Pa3pabOTKH 3aliekel (HaTndue B
COCTaBE WPOIYKTUBHBIX TIOPOJA THPHUTA, 3aKaYWBAHHWE IS TOJCPXKAHUS TILIACTOBOTO
JABJICHUS TIPECHOW BOJBI W3 IOBEPXHOCTHBIX BOJOEMOB, Pa3BUTHE HAa 3TUX Y4YacCTKax
nporiecca cyinbdaT peayKiun). B mpenenax 3THX 30H U 09aroB uMeetcs 0koyio 250 CKBakHH ¢
BBICOKOW YaCTOTOW OTKA30B BBIKMIHBIX JHHHUM, MPUYEM HA BBIKUIHBIX JUHHUSX HEKOTOPBIX
CKBa)KMHAX MPUXOAUTCS JTUKBUIUPOBATH MO 2-3 1 00Jiee OTKA30B B TO/I.

B HI'1Y "ApnanHedTh' HCMOIB3YETCsS JIBAa OCHOBHBIX HAIpaBIICHUS MPEIOTBPAIICHUS
OTKAa30B BBIKUJIHBIX JUHUN — 3aMeHa TPyO BBIKMIHBIX JIMHUN C KOPPO3MOHHBIM M3HOCOM Ha
HOBbIE M MHIMOUTOpHAs 3aluTa OOOPYJOBaHUS C TMOMOUIIbI0 XMMHUYECKHX O0O0pabOTOK
CKBa)KHH.

Jnst oueHkn 3PQPEKTUBHOCTH MPEAYNPEKACHUS OTKA30B BBIKUIHBIX JUHUI MyTeM
3aMeHbl TPYyO Ha HOBBIC (B MUIAHOBO-NPEIYNPEAUTEIEHOM TOPSAKES WIM MPH JIUKBHUIAIUH
OTKa30B) MPOBEJICH aHAJIN3 00bEMOB Pa0OT MO 3aMEHE TPYO U JTUHAMUKE OTKA30B BBIKHHBIX
auHui. [{71s1 3Toro Ha Hedrenpombicie NoS Obuta BeiOpaHa rpymnmna u3 27 CKBaKUH C BHICOKOU
KPaTHOCTHIO OTKA30B BBIKHJHBIX JIMHUH (CpemHsAs KpPaTHOCTh OTKa30B IO TPYIIIe
ompeeNnsiach OTHOIICHHEM CyMMapHOTO KOJIMYECTBAa OTKA30B 3a TOJl K YHCIYy CKBOXHH B
BbIOpaHHOW Tpymie). TpyObl BBIKUAHBIX JIMHHA 3aMEHSJINCh YaCTHYHO WM TIOJHOCTHIO,
MPUYEM Ha aHAJIM3UPYEMBIX CKBOKWHAX XUMHUYECKHE 00paOOTKHM MHTHOUTOPAMH KOPPO3UU B
1995-1998. He NPOBOANIHCE.

B T1a61.38npuBeneHbl cBeAEHUS O KPATHOCTH OTKA30B BBIKMIHBIX JIMHUW M CTENEHU
3aMeHbl TPYOOIPOBOOB B MPOLIEHTHOM OTHOIIEHUH K OOIIEH AJIMHE BHIKUIHBIX JIMHUM.

[lepBoHaualIbHO CpeHSS KPAaTHOCTh OTKA30B BBIKUHBIX JIMHUM OblIa OYE€Hb BHICOKOW U
B 1995. cocraBmsia 1,48. K sToMy BpeMeHHM BCIEACTBHE WHTEHCHUBHONW BHYTpPEHHEU U
BHEIIIHEW KOppo3uu, TpeOOBAIOCH NMPOBECTH PEMOHTHBIC pabOTHI Mo 3aMeHe Oosiee 50%
NPOTSHKEHHOCTH BBIKUJHBIX JIMHUM CKBaXUH. OJHAKO U3-32 CIOXXHOTO (PUHAHCOBOTO
nosioxkeHust 3a 1995r. Obuto 3aMeHeHo Jmiib 12% ot oOmiel MPOTSYKEHHOCTH BBIKHIHBIX
JUHUN. OTOro KOJMYECTBA OKAa3aJloCh COBEPIIEHHO HEIOCTATOYHO, YTO OTPa3miIoCh
yBennueHrneM B 1996 r. konmdecTtBa oTka30oB Ha 42,5% 10 CpaBHEHUWIO ¢ MPEABIAYIIAM, a
CpenHsisi KpaTHOCTh OTKa3oB coctaBuia 2,11.B 1996 r. mpoBeaens! Oombiine pabOTHI MO
3aMeHe MOYTH TOJIOBHHBI (48%) MPOTSHKEHHOCTH BBIKMJIHBIX JIMHUN CKBAKHH C HAUOOJIBIIAM
KOJMYECTBOM OTKa3oB. 3ameHa 3a 1995-1996rr. BeikmaHblx nuHUN B 00beme 60% mx
MPOTSDKEHHOCTH TTO3BOJIMJIA JIMIIh TPUOCTAHOBUTH POCT KOJIMYECTBAa OTKa30B. CHUXKEHUE
KpPaTHOCTH OTKAa30B HA4YaJIo MPOSBIIATHCS B Mocieayomue 2 roja. [locie npoBeaeHus 3aMeHbI
BBIKUAHBIX KoMMyHuKamuii B 19971, (17%)u B 1998r. (21%)kpaTHOCTH OTKA30B COCTaBHIIA



0,78u ymenbmnace, o cpaBHenuto ¢ 3 996r. B 2,7 pasa.

Tab6muma 38
CpenHee KOJIMYECTBO OTKA30B M CTEMEHb 3aMEHBI TPYO. BHIKUIHBIX JTUHSIN CKBOKUH
T'on Cpenusis 3amMeHbl Cpennuii Bo3pact
KPaTHOCTh BBIKMIHBIX 3aMEHEHHBIX
OTKa30B muani, % BBIKUIHBIX JIMHUN
1995 1,48 12 15,2
1996 2,11 48 17,1
1997 1,44 17 9,2
1998 0,78 21 9,9

B o6meit cnoxnoctu 3a 1995-1998rr. 6o 3ameneno 98% BBIKMAHBIX JTUHHUM 10
npOTsHKEHHOCTH. OJHAKO KOJMYECTBO OTKA30B BBIKMIHBIX JIMHUN OKa3aioch OoJbliie
OKUJAEMOT0 U PAAMKAIBHOTO CHMKEHHS YMCa OTKa30B HE Mpou3oluio. [IpudynHb 0TKa30B
Ha paHee 3aMeHEHHBIX JUHUAX 3a 1998-1999r1r. B OCHOBHOM HE CBSI3aHBI C KOppO3UEH
(HecoOmroieHre TEXHOIOTUH MPOKIAAKH JIMHUHM, HECOOTBETCTBHE MeTallia TPYO, MOPBIBBI 110
HEKaYeCTBEHHBIM CBAapHBIM IBaM). DQQeKT OoT 3aMeHbl TPYO BBIKMIHBIX JHHUH TIO
paccMaTpuBaeMOM TpynIne CKBaKMH COXPAaHUTCA W B OumkailiuMe TroJpl, OJHAKO MJis
CTaOUIBbHONW pabOThl BBIKUAHBIX JIMHUM HEOOXOIMMO NPUMEHEHHWE MHTMOHTOPHOM 3alIvThl
IUI TIPEAOTBPAILEHUS UX KOPPO3MM. YYACTKM BBIKMIHBIX JIMHUM C HAauOOJbIIEH 4acTOTOU
OTKa30B HEOOXOAMMO 3aMEHSATh Ha TPYObl U3 KOPPO-3MOHHOCTOUKUX MaTEpUasIOB.

[Tockonpky HanboJblIEE KOJIMUYECTBO OTKA30B BBIKUIHBIX JIMHUN CBSI3aHO C BHYTPEHHEH
koppo3ueit Tpy0, To B HI'JIY "Apnannedts” ObuiM MCHBITAHBI MHOTOYHCIIEHHBIE CIIOCOOBI
3alUThl BHYTPEHHEN MOBEPXHOCTU TPYO MyTEeM NMPUMEHEHHUS MHTHOUTOPOB Kopposuu. llpu
3TOM OJHOBPEMEHHO pEIIAINCh JOMOJHUTEIHLHO BOIPOCHI 3aAlIUTHl OT KOPPO3MOHHOTO
paspymienust oOcamHoi komonHbl, HKT wu nHacocHoro o6GopynoBanus. I[lo cmocody
JO3UPOBAHUSI B PA3IMUYHBIE TOJbl HCIOJb30BAINUCH CIEAYIOUINE TEXHOJOTUU MPUMEHEHUS
UHTHOUTOPOB KOPPO3HH:

1. Ilepuonnyeckas 3akauka HHrMOUTOpa B pHU3a00iHYIO 30HY ILJIacTa.

2. HenpepeiBHass mnojadya uWHruOMTOopa B 3aTpyOHOE MPOCTPAHCTBO CKBA)KHUHBI
J03UPOBOYHBIM HaCOCOM.

3. Ilepuoaguueckoe 3akauyuBaHuWE B 3aTPyOHOE IPOCTPAHCTBO KOMIIO3ULMM U3
MHTUOUTOpa KOPPO3UH C PACTBOPUTEIIEM MAJION MJIOTHOCTH.

4. Tlogaya uWHrMOMTOpa KOPPO3UHM B 3aTPyOHOE MPOCTPAHCTBO CKBAXXHMHBI C
nocieayromei MpKyJssinued (uiu 06e3 NUPKYISIIUN) HHTHOuTOopa 1 100BIBaeMOM MPOTyKIIHU
CKBa)KUHHBIM HACOCOM.

[IpoBenenne mepuoaMYECKOro  3aKkayuBaHUs  HHruOuTopa kopposun B II3I1
oCylIecTBIsieTCs HacocHbIM arperarom Ttuma I[[A-320. J[ns mnepeBo3ku UHTHOUTOpa U
OPOJABOYHOM KUAKOCTH K CKBOXKMHE HCIOJB3yeTcs 2-3 aBTOLMCTEPHBI. 3aliuTa
00OpyZnOBaHUsI OT KOPPO3MM OOECHEUYMBAETCA BBIHOCSAIIMMCS BMECTE€ C J00BIBaEMOM
’KUJIKOCTBIO MHTUOUTOPOM TOCTIE MyCKa CKBaXHHBI B paboTy. OmNBIT MpOBeAeHUS MOJ00HBIX
00pabOTOK CKBaXMH Ha ApPJIAHCKOM MECTOPOXAECHHUU IMO3BOJIUI BBIIBUTH HE3HAUUTEIIBHYIO



MPOAOIKUTENHLHOCTD 3alIUTHOTO 3(dexTa n3-3a OBICTPOro U HEMPOU3BOAUTEIHLHOTO BBIKOCA
UHTUOUTOpA KOppo3uu (0 MUHHMAIHHO HEOOXOTUMOM NIl MHTHOUPOBAHMS KOHIICHTPAIINN)
¥ 3HAYMTENBHBIX TIOTEPh €0 U3-3a aacopOrmu B miacte. CTOUMOCTh 00pabOTKH CKBa)KUHBI
BBICOKAsI M IO3TOMY CIIOCOO B HACTOSIIEE BpEeMsl HE MPUMEHSIETCSI.

B HI'IY "Apnanaedts"' mpOBOAMIUCH HCHBITAHUS HHIWBUIYaTbHBIX JO3MPOBOYHBIX
HAcoOCOB Ul HENPEPHIBHON MOJa4d MHTMOMTOpAa KOPpO3MM b 3aTpyOHOE MpPOCTpaHCTBO. B
pe3ysbTaTe UCHBITAHUM BBISBIEHO, YTO MPU HENPEPBIBHOM I0/1a4y€ MHTMOUTOpa KOPpPO3UU B
3aTpyOHOE€  MPOCTPAHCTBO  CKBAXHMHBI  JO3UPOBOUHBIM  HAacocoM  olecneduBaeTcs
ONTHMAJBHBIA pacxon peareHTa npu BeicokoM (85% u Gonee) MOCTOSHHOM YpOBHE 3aIlIUThHI
o0opynoBaHusi OT KOppo3uu. Bmecrte ¢ 3TUM NpOSBUINCH U HEAOCTaTKU MeToa. Tak,
BPEMEHHOE MpEKpalleHUe N0Ja4l HHIMOWTOpa M3-3a IOJOMKH JIO3UPOBOYHOIO Hacoca
OBICTPO TNPHUBOAMUIO K BO300HOBJIEHHIO KOPPO3MOHHOIO pas3pyllieHus 00O0pyI0BaHUS
cKkBaXuHBI. [IposiBisnace  ysS3BUMOCTb JO3MPOBOYHBIX HACOCOB OT  OKpY’Karomen
TEMIIEpaTypbl B 3UMHEE BpeMs. MaccoBoe MPUMEHEHHE 3TOro crocoda TpedyeT OO0JbLIOro
KOJMYECTBA JOPOTOCTOSIIIMX JO3MPOBOYHBIX HACOCOB M 3HAYUTEIBHOTO MEPCOHANA, a TAKXKe
3aTpaT AJd HMX OOCHY>KHMBaHUS, MOATOMY HWHAMBUAYAJIbHBIE JO3UPOBOYHBIE YCTAHOBKU
MPUMEHSIIOTCS] B HACTOSIIIEE BPEMS Ha €IUHUYHBIX CKBAKUHAX.

TexHonoruss 3akauMBaHus B 3aTpyOHOE MPOCTPAHCTBO KOMIIO3UIIMKM W3 HHTUOUTOpa
KOpPpPO3UM U  YIJIEBOJOPOJHOIO PACTBOPUTENS MajOl IUIOTHOCTH 3aKJIOYAeTcsl B
[PUTOTOBJICHUM HWHTUOUPYIOUIEH KOMIIO3UIMM C 3apaHee 3aJaHHOM IUIOTHOCTBIO U
KOHIIEHTpAalUeil MHruOMTOpa KOpPpO3WH, M 3aKauMBaHMEM pacTBopa B 3aTpyOHOE
OpOCTpaHCTBO. [l XuUMHYECKOH O0OpaOOTKM CKBaKMHBI IUIOTHOCTh WHIHOMpYHOLIEH
KOMIIO3UIIMM JOJKHA HE3HAUUTENbHO IPEBBILIATh IIJIOTHOCTh IUIACTOBOM JKUIKOCTH B
3aTpyOHOM IPOCTpaHCTBE. B mpolecce oueHb MEIJIEHHOTO OCEAaHMsI U3-3a MAJIOTO pa3inyus
B IUIOTHOCTU U 1u(y3un HHruOUTOpa KOPpO3UM B 3aTPyOHYIO KHUAKOCTh Ha MPUEM Hacoca
MOCTyNaeT MPOAYyKIUs, oboramieHHas HHruOuTopom Kopposuu. [Ipu 3TOM, yeM MeljieHHee
MPOUCXOAUT BBIHOC MHTHOMTOPA, TEM MPOAODKUTENbHEe 3(PQeKT 3aumTel 000pya0BaHUsA
CKBaXKMHBI OT Koppo3uu. [lepBbie mpoMBbIlUIeHHbIE HCTIBITaHus OblTn TipoBeeHb! B 1984-1986
rr. B xauecTBe MHTHOMTOPOB KOPPO3UM B KOMIIO3UILIMU HCIONb30Banuch Kopek-cut-7798,
7755, AHII-2M, WKHC-A3HUIIMHedTs. B KauecTBe pacTBOpPHUTENS HCIOJB30BAJICS
HecTaOuibHbI Gensun Kapmanosckoro HII3 mmortHoctsio 720 kr/m°. CooTHolneHue
WHTUOUTOPA U PACTBOPUTEINS, KaK MpaBuiio, BeiOUpanock 1:1unmm 2:1, Tak, 4TOOBI IMJIOTHOCTh
MHTHOUpYIOIICH KoMmo3unuu Oblaa He 6oaee 850kr/m".

B kauectBe mpumepa, Ha puc.20, nokazaHa 3(¢GEeKTUBHOCTH 3aIUTHI 00O0PYTOBaHUS
CKBAKMHBI OT KOPPO3MM IIOCJE 3aKauMBAHMUS HHTUOMPYIOUIEH KOMIO3ULMM B 3aTpyOHOE
IPOCTPaHCTBO. BbIHOC MHrHMOWTOpa BBICOKMI B mepBble 3-4 CyT., 3aT€M KOHIIEHTpaLUs
MHTUOUTOpa CHUXKAETCSA, YTO BEAET K CHUKEHHIO 3(()EKTHMBHOCTH 3alllUThl 00OpYI0BaHUS
CKBAKMHBI OT KOppo3uu. OMNBIT MNPOBENECHUS 3aKauKM WHIMOMPYIOIIMX KOMITO3ULIUI
MOHIKEHHOM TUIOTHOCTH B 3aTpyOHOE MPOCTPAHCTBO CKBA)KMHBI MOKa3aji, YTO CTaOMIIbHAs
3alUTa OT KOPPO3UU 3TUM CIMOCOOOM 00ECTIeUMBAETCS TOJIBKO MPH CTPOTOM COONIOJACHUU
NEePUOANYHOCTH 00pabOTOK CKBaXHH. s ycrmoBuil ApIIaHCKOTO MECTOPOXKIEHHUS ASTOT
Ccrocod TEepCIeKTHBEH, HO IIMPOKOE €ro BHEAPEHHE CHACPKUBACTCS OTCYTCTBHUEM
BBIIIEYKA3aHHBIX  JOPOTOCTOSIIIMX HMHTUOMTOPOB KOPPO3UM U, TJIaBHBIM  0Opa3oM,
pacTBOPHUTEIIS.

B cBsi3u ¢ pa3paboTKON HOBBIX OTEUECTBEHHBIX HHIMOUTOPOB KOPPO3UHU B J1a0OPATOPHBIX
YCIOBUSIX MCIBITAHO HECKOJIBKO pEareHTOB U BbIABJIEHBI Haubonee d(QeKTUBHBIE



uHrHOuTOpHI KOopposuu - cepun Heprexum n CHITX-6014MC u npennoxeHbl TEXHOJIOTHH HX
npuMeHeHus. [IpoMbICIOBbIE UCTIBITAHUSI TEXHOJIOTHI poBoasTes ¢ 1995r. Ha rpynmne u3 32
ckBaxxuH Hedrenpombicia -N"7 (AxkuneeBckuii yuactok Hukomno-bepe3oBckoit momanm). o
MPOBEJCHUS MCIBITAHUM SKCIUTyaTalusi BEIOPAaHHBIX CKBAKMH XapaKTePU30BaIach BBICOKOU
YaCTOTOW OTKAa30B BBHIKUIHBIX JUHUI. CpeaHssi KpaTHOCTh 0TKa30B cocTaBmia 1,448 1995r.
bonblioe KOIM4ecTBO OTKA30B BBIKMJHBIX JIMHUNA OOBSACHSAETCS BBICOKOM KOPPO3HMOHHOU
arpecCUBHOCTBIO MOITYTHO JOOBIBAEMBIX BOJI. TOCKOJBKY Ha AkMHeeBCKOM ydacTke ass [1T1/]
JUINTEIbHOE BpEMsS MCHOJb30BANaCh IIPECHAs BOJA M3 IIOBEPXHOCTHBIX BOJIOEMOB.
[TonoxxeHne ycyryOmsieTcss pa3BUTHEM Ha ydacTke mnpouecca cyibparpenykuun B 1311
CKBA)KMH, KOTOPBII CONPOBOXKIAETCS YBEIMUYEHUEM COIEPKAHUS CEPOBOJOPOAa U POCTOM
KONMUecTBa cynbdar-BocctanapnuBatommx Oakrepuir  (CBB), comepxkaHune KOTOpPBIX
JIOCTUTAET 10° - 10 knerok B lem® TI00BIBAEMOI KUIKOCTH.
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Puc. 1 - D¢ dekTuBHOCTH 3a1IUTH 000PYAOBAHUS OT KOPPO3UU CKBAXKUH APIAHCKOTO
MECTOPOXKACHUS MOCIE 3aJIMBa UHIMOUPYIOIIEH KOMITO3UIIMKY MOHUKEHHOM TJIOTHOCTH B
3aTpyOHOE MPOCTPAHCTBO

1 - conmepxaHue MHTHOMTOpPAa KOPPO3UHU B JIOOBI3AEMOM KUIKOCTH; 2 - 3aIlUTHBIN
ekt oT Koppo3uu

Pesynbprarel XUMHUYECKHX OOpabOTOK WHTHOMTOPOM KOPPO3HHM IO OIBITHOH TpyIIe
CKBaXMH AKHHEEBCKOro ydactka 3a 1995-1998r. npusenens! B Ta611.39 -
Tabnuna 39BausHue xumuyeckux oOpabOTOK HAa YAaCTOTY OTKA30B BBIKMIIHBIX JTHHHIMA

CKBa>XHH



I"onbr Kpartnocts oTkazoB Ha |Cpennee Cpenuuii pacxon
OJIHY CKBIIKSIHY KOJIMYECTBO MHTHOUTOPA KOPPO3UU

00paboTOK Ha OJHY |HA OJIHY 00pabOTKY, KT
CKBQ)XHHY C
BBICOKOM 4aCTOTOM
OTKa30B

199t 1.44 0,0¢ 98,1

1996 1,53 0,53 100,6

1997 0,56 1,16 151,2

1998 0.19 191 132.4

W3 mpuBeneHHBIX pe3yiabTaToB BUAHO, 4TO 3a 1995-1996rr. KpaTHOCTH OTKa30B
MOCTETICHHO YyBenuuyuBajiack W cocrtaBimsiia 1,44-1,53 otkaza B roa. Ha HexoTophix
CKBO)XMHAX BBIKHUJIHBIC JIMHUA PEMOHTHPOBATIUCH 2-3 pas3a, MPU 3TOM 3aMeHa M3HOIICHHBIX
TpyO Ha HOBbIE MNPOBOAMJIACH TOJBKO HA OTAENbHbIX YyuacTkax. IlepBas o06pabGoTka
CKBQXMHBI HHTUOUTOPOM KOPpO3WHU TpoBefaeHa B koHie 1995 r., a mmumpokoe wux
ucroiab3oBanue npunuiock Ha 1997-1998 rr. IlonoxuTensHoe BIMSHUE XUMHUYECKUX
00paboTOK OBICTPO MPOSIBUIOCH B YMEHBIIEHHUH 4YHUCIA OTKAa30B BBIKMAHBIX JIMHUH.
KpatHocTh 0TKa30B BRIKMAHBIX JUHUK B 1998r. cHusmnace B 8 pas o cpaBHenuto ¢ 1996r,

a CpeHuH epuoa Mexay 00padboTkaMu cocTaBuil 3,3 MecC.

B mporiecce oTpaOOTKM TEXHOJIOTHM MPOBEACHUS XMUMHYECKUX OOpaOOTOK CKBAKUH
OBLTM  BBISBJIICHBI ONTHUMAJIbHBIE pacxonbl HMHruOuTOopa. CpemHmii pacxoj, HMHTHOUTOpa
KOPPO3WH Ha OJIHY 00pabOoTKy MeHsUIcs B Mpokux npeaenax or 98,18 1995r. no 151,2xr B
1997r. OnTumanbHast TO3UPOBKA COCTABISIET Jisi MHTHOUTOPOB Koppo3uu Hedrexum 20-30
r/m® noGbiBaeMoil kmakocTH. OGOOIMICHHE OMBITA MPOBEICHHS XHMHYCCKHX 0OpabOTOK
CKB@)XMH TIO3BOJIJIO BBISIBUTH HAWOOJIEE MPUEMIIEMbIE TEXHOJOTHU OOpaOOTKH CKBAXXWH B
3aBUCUMOCTH OT UX JIe0uTa, TMHAMHYECKOTO YPOBHS M CIIOCO0a SKCIUTyaTaIl1H.

B ckBaxuHax, 000pyJOBaHHBIX CKBRXKMHHBIMU IITAHTOBHIMU HACOCHBIMHU YCTaHOBKaMHU
(CLLIHY) ¢ neGurom meree 50 M°/cyT., OMYCTHMO MPOBeIeHNHE 0OPaGOTKH MO YIIPOLIEHHO
TEXHOJIOTUU TMyTEM 3aKauyMBaHUs MHTHOMTOpPA KOPPO3UH B 3aTpyOHOE MPOCTPAHCTBO (IpH
auHamuueckoM ypoBHe 300-600 M u Oonee). Eciam oO0beM 3aTpyOHOro mIpOCTpaHCTBA
He3HaunTeapHbl (pu AuHamudeckoM ypoBHe 100-300M), To pekoMeHayeTcs: 3aKadaHHbBIN
WHTUOUTOP TIPOJABUTH A0 IpueMa Hacoca. HambGonee rddexrrBHa Xxumuyeckas oOpaboTKa,
KOI'/la MOCJe 3aKauyMBaHMsI MHTMOUTOpa B 3aTpyOHOE MPOCTPAHCTBO CKBAXKHUHBI CO3ACTCS
[MUPKYJSIUSL IITAaHTOBBIM HAacocoM. B mepwon mwpkynsuuu B TeueHue 4-24 yacoB
MIPOUCXOJUT PABHOMEPHOE TIEPEMEIIMBAHUE peareHTa B J0OBIBAEMOW IKUIAKOCTH, Ha
MOBEPXHOCTU 000pyZoBaHUS (OPMUPYIOTCA MPOUYHBIE aJCOPOIMOHHBIE CJIOM WHTHOUTOpa
KOPPO3HH, a TIOCIIe MTyCKa CKBAXXUHBI B paOOTy MHTHOUTOP KOPPO3UU MEIJICHHO TIOCTYIAET Ha
pHEM Hacoca BMECTe C HEThIO U3 3aTPyOHOTO MPOCTPAHCTBA.

Jlna ckBaxkuH, oOopynoBanHbiX YJIIH, pexkoMeHIyIOTCS MepuoINYecKue XUMUYECKUE
00paboTKM IMyTeM 3aKauuBaHUS B 3aTPyOHOE MPOCTPAHCTBO YIApPHOW J03bl MHTHOUTOpA
KOPPO3UH B COCTOSIHUM MOCTABKHU. DTOT CIOCOO BO3MOXHO MPUMEHSATH NPU AUHAMUYECKUX
ypoBHsx 100-300M, onHako MpojaBIMBaHUE 3aKa4aHHOTO MHTHMOMTOpA 10 MpHeMa Hacoca
MO3BOJIAECT MOBBICUTH 3D PeKTUBHOCTh 00padoTku. [Ipu auHammuueckux ypoBHsX 300-600m



MPOJIaBIMBaHKE WHTHOUTOpA KOPPO3WM JI0 TpHEMa Hacoca IPOBOJIUTH HEKEIATENBHO,
MOCKOJIbKY OOBIYHOE 3aKayMBaHUE WHTHOUTOpa B 3aTpyOHOE MPOCTpaHCTBO 3 (deKkThBHEE.
HenomyctrMo mpogaBIuBaTh MHTHOUTOP KOPPO3UHU A0 MpUEMa HACOCa, €CIU TUHAMHYCCKUI
ypoBeHb B ckBaxuHe Hike 600 M m3-3a ObICTPOro MOCTYIUIEHUS €ro B Hacoc. B momoOHbIX
CIy4asiX JIOMyCTHMO HCIIOJb30BaHUE OOBIYHOM 3aKauykud B 3aTpyOHOE MIPOCTPAHCTBO
CKBaKuHBI, ecian ee neour menee 100 T/cyr. Jlna 3amemeHus pacxoja HHTHOMTOpa B
BBICOKOJICOMTHBIX ~ CckBaxknHax  (Gomee 100 M>/CyT.) pekoMeHmyercst mepemyck 2 M
KUAKOCTH uepes nepenyckHoit kinanan u3 HKT B 3aTpyOHOe npocTpaHCTBO.

B HI'IY "Apnannedts” 3a 1995r. mpousonuio 667 0Tka30B BBIKUIHBIX JUHHUN Ha 285
ckBaxuHax (puc. 29). 3a cyeT aKTHBHOIO MPOBEICHHUS XMUMHUYECKHX OOpaOOTOK CKBaKUH
UHTUOUTOpPAMHU KOPPO3UU PA3UYHBIMM METOJaMU M MYTEM 3aMEHbl M3HOIICHHBIX TPyO Ha
HOBBIE, KOJIMUYECTBO OTKA30B BBIKMAHBIX JIMHUHN yaanoch cHu3uTh B 1998r. B 1,3 paza, npu
ATOM KOJIMYECTBO CKBAKHUH C BHICOKOM YaCTOTOM OTKAa30B YMEHBIIMIOCH B 1,2 pa3a.

C pocTom 00BOJTHEHHOCTH JTOOBIBAEMOW MPOAYKITUH, YBEIUYCHHEM B HEH CEPOBOIOPOIA
nu CBBb npoucxogut o0pa3oBaHHE OTJIOKEHUH COJIEM CIOKHOTO COCTaBa, pPa3BUBAIOTCS
MPOIECCHl KOPPO3MU Ha IMOBEPXHOCTHM HACOCHOTrO obOopynoBanus, mranrax, HKT, uro
MPUBOANT K TPEKIECBPEMEHHBIM OTKa3aM W CHIDKCHHIO MEKPEMOHTHOTO TEpHoJa padOoThI
ckBakuH (MPII). OcoOGeHHO pe3ko B TOMOOHBIX ciydasx cHmkaercs MPIT ckBaxuH,
obopynoBanubix YOIIH. Ananu3 Beixoma u3 crtpos 46 ycranoBok OIIH wa 13-m
MHOT'OPEMOHTHBIX CKBaKMHAX AKHHEEBCKOro ydacTka 3a 1992-1998&r. nokasan, yto 13-28%
PEMOHTOB MPUXOJUTCS Ha CHWKEHUE JeOuTa M3-3a CKBO3HOU s3BeHHOM koppo3un HKT: 9-
19% peMOHTOB COCTaBISIET KOPPO3MOHHOE pa3pylIEHUE Hacoca, JJIEKTPOABUTATENs,
rUApo3amuTel U Kabens; 17-25% oTka3o0B CBsA3aHO C 3aKyNMOPKOW IPOXOAHBIX KaHAJIOB
¢unpTpa U pabouyrx OPraHoB HAcOCa OTJIOKEHUSIMHU, COACPIKAIIUMU THUIIC, CYIb(UI Keesa,
IPOJYKTHl KOPPO3UU, TBEPJbIE YIJIEBOAOPOIbI, MECOK M IIuHUCThIe dYacTulel, 20-33%
pemonToB YDOIIH HemocpencTBEHHO HE CBSI3aHBI C KOppo3ued o0opymoBaHUs (BBIXOI M3
CTPOS AIEKTPUYECKON YACTH YCTAHOBKH, MEXaHUYECKUE TTOBPEKICHUS KaOelsl WM Kperexka,
HEKauyeCTBeHHas: COOpKa yCTAaHOBKA BO BpPEMsS PEMOHTA, HAPYIICHHE TEXHOJIOTHYECKOTO
pexxuma dkcruryaranuu). CHrkenne MPII u3-3a KOppo3MOHHOTO pa3pylieHHus: 000PYAOBaHUS
ckBaxuH ¢ CIIHY Takxe 3HauMTENbHOE, HO OHO CYIIIECTBEHHO MEHBIIE, YeM B CKBaXKHUHAX,
obopynoBanubix YOI[H.

C xonma 199%. ObulM TOBBINIEHBI TpPeOOBaHUA K CBOEBPEMEHHOW 3aMEHE
KOppenupoBaHHbIX TpyO, kauecTBY 00padoTkn HKT npu noazemMHoM peMOHTE, COOIIOICHUIO
TEXHOJIOTMHM CITyCKONOABEMHBIX omepanuid. OJHAKO OCHOBHBIM PE3€PBOM TMOBBIIIECHUS
paborocnocobnoct HKT siBUsioch mpoBeneHHE MEPUOIUYECKUX XHUMHUYECKHX 00paboTOK
CKB)XMH MHTMOUTOPOM KOPPO3UH JJII CHHXKEHMSI OTKa30B BBIKMIHBIX JIMHUM CKBaXKUH. [Ipu
Takux 00pabOTKaxX OCYIIECTBIsAETCS 3anuTa OOOpYJOBaHUS HAa BCEM IYyTH JABUKEHUS
UHrHOUTOpa OT 3aTpyOHOro mpocTtpancTBa 10 AI'3Y. AHanu3 pe3ynbTaToB MPOBEACHUS
o0paboTok Ha 32 ckBaXHMHAX AKHHEEBCKOTO ydacTKa IOKa3zal, yTo 4ucio oTkazoB HKT
YMEHBIUIOCH B 2,15pa3a.

Xumudeckne o0pabOTKH CKBAXUH TO3BOJISIIOT TaKKe MPEIOTBpAIIaTh MOTHOCTHIO WA
3HAYUTETHLHO 3aMeUITh 00pa3oBaHWE B HACOCE IUIOTHBIX OTJIOKEHUH COJIEH CJIOKHOTO
COCTaBa, MPUBOAAIINX K MPEXKICBPEMEHHOMY M3HOCY pabOYMX OpraHOB HACOCAa M OTKa3aM.
HccnenoBanusi coctaBa M CTPYKTYPHI OTJIOKEHHWA W3 CKBAKHUH IMOKA3aJI0 YTO B IJIACTOBBIX
yCJIOBUSAX (DOPMUPYIOTCS CYJb(PUIO-TUIICOBBIE, CYIb(DUA0-KapOOHATHBIE WIH CYIb(UI0-
necyaHHbie ocagku. OCHOBOM (HOPMUPOBAHMS BCEX BUIOB OCAIKOB SIBIISIETCA OOpa3oBaHUE



ciosi cynb(unaa, xkemesa Ha MOBEPXHOCTH OOOPYIOBaHHUS B BHUAE HaJeTa, MOJ KOTOPHIM
HAYMHAET MHTEHCUBHO pa3BUBaThci Koppo3us. Ha moBepXHOCTH ci0s U3 cynbuaa xenesa
NPWIKMNAIOT KPUCTAJUIBI TUIICA, KAJIBLIUTA, Tecok. Oco0eHHo omacHO oOpa3zoBaHUE CyIb(UI0-
MECYAHBIX OTJIOKEHWH, BBI3BIBAIOIINX MOBBINIEHHBIM aOpa3UBHBIN M3HOC padOYMX OpPraHOB

Hacoca.
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Puc29: PesynbTaThl XMMHUECKUX 00paOOTOK IO CHMYKEHUIO OTKA30B BBIKHMJIHBIX
JUHUA CKBaXHH. 1 - KOJMYECTBO CKBaXXMH C OTKa3aMH BBIKMIHBIX JHUIHHU. 2 -
KOJIMYECTBO OTKA30B BBIKUJIHBIX JIMHUW CKBaXWH, 3 - CpPEAHEE KOJIUYECTBO
(kpaTHOCTB) 00PabOTOK HA OJHY CKBAXXHHY C OTKa3aMH BBIKHIIHBIX JIMHUH, 4 - MO
3aMEHBI BBIKUIHBIX JUHHUM OT 0011EN NPOTSKEHHOCTH

[Toctymienne UHTHOUTOpPA KOPPO3UU U3 3aTPYOHOTO MPOCTPAHCTBA MOCIE XMUMHUYECKOM
00pabOTKM CKBa)XMHBI pa3pyliaeT 00pa3yomuics Ha TOBEPXHOCTH pabounux OpraHoB Hacoca
cJION cynb(uaa keieza U MpeAoTBpallacT (OPMUPOBAHUE IUIOTHBIX OTJIOKEHUN CII0)KHOTO
cocTtaBa. B 3TuX yCIIOBUSIX MECOK M IVIMHUCTBIE YaCTUIBl OYAyT BBIHOCUTBHCS C HOTOKOM
N00bIBa€MOM KMJIKOCTH HE NMpWINIAas K CTeHKaM o0opyaoBaHus. B ciyuae BblmaneHus u3s
HOMYTHO J0OBIBAEMOM BOJBI KPHUCTAUIOB THMIICA WJIM KajlbLUTa K MHTUOUTOPY KOPpPO3UHU
clieyeT 100aBIATh HHTHOUTOp coneoTiaoxeHus (Tuna Mukpenon nim udonar).

OnbiT 3kcryatanmu  YOIIH AkuHeeBCKOro ydacTka B YCJIOBUSIX HMHTEHCUBHOU
KOpPpO3uH, 00pa3oBaHUs IMECYaHO-CYIh(UIHBIX OTJIOXKEHUW B Hacoce mokaszan, uro MPII
Y3OUbI 6e3 npuMeHneHus: XuMu4eckux o0padoTok u3Mensics B 1995r. ot 166 10 812cyr. u
COCTaBIIsI B CpeAHEM MO HaOdogaeMbiM ckBakuHaMm 753 cyT. IlpoBenenmne 2-4 kpaTHBIX
00paboTOK CKBaXUH B rojl mo3Bouiio yBennunutb MPII atux ckBaxun ¢ YOIH no 1114cyr.
wim B 1,48paza B 1998r.

[ToctymiieHrne B CKBaXKMHY arpecCHBHBIX M OMO3apa’KEHHBIX BOJI BBI3BIBAET KOPPO3HIO
DKCIUTyaTallMOHHON KOJIOHHBI. KOppO3MOHHOE pa3pylleHHe SKCIUTyaTalluOHHOW KOJIOHHBI
OPUBOAAT K  MOTEPE TEPMETUYHOCTHM  CKBAXWHBI, IPUTOKY B  HEE  UYXKABIX



BBICOKOMUHEPAIM30BAHHBIX BOJ. DKCIUTyaTallds CKBAKWHBI B TaKUX YCJIOBHUSX CTAaHOBUTCS
HEBO3MOXKHOH. Ha AKMHEEBCKOM yJacTKe (30HE cCaMOro aKTHBHOTO MIPOSBIICHUS TIOCIICICTBHIA
3aKauKM TPECHBIX BOJ M3 IMOBEPXHOCTHBIX BOJoeMOB M paszButus CBb na Apmanckom
MecTopoxaeHur) B 1981r. ObUIO BBISBICHO MIECTh CKBAKWH C HETEPMETHIHBIMU 00CaTHBIMU
KoJIoHHaMU. [[TOTHOCTH MOy THO TOOBIBaeMOM BOBI B TUX CKBaKMHAxX yBennuuiack ¢ 1010-
1040 no 1090-1120 kr/m® mocize moOTepH TepMETHYHOCTH SKCIUTYaTAlHOHHBIX KOJIOHH.
JloToTHUTENbHBIE UCCIEAOBAaHUSl IOKa3alM, YTO CPOK OJKCIUTyaTallud CKBAXXHH JI0
MPOSIBJIEHUS] HETEPMETUYHOCTH KOJIOHH paBeH 11-151eT u cocrabisieT B cpennem 12,5 ner.
WNuTepBan HapylleHUsT T€PMETUYHOCTH OOCAJHBIX KOJOHH HAXOAMUTCS OOBIYHO Ha TIIIyOMHE
1100-1400wm, T.e. Ha ypoBHE MOABECKH Hacoca uiu HWxke ero o 240 m. B mocnenyromue
roJibl 3TW TMOKa3aTeau 1o ApJaHCKOMY YYacTKy TIOJHOCTbIO MOJATBEPAWINCH MPHU
oOcneoBaHMM BHOBb  MOSBISIOMIUXCS 2-3 CKBAXKUH B TOJ C  HErepMETHYHON
JKCIUTyaTallMOHHOM KOJIOHHOW. HerepMeTn4HOCTh JKCIUTyaTalMOHHBIX KOJOHH M3-3a
KOPPO3MOHHOTO  pa3pylIeHUs JUKBUJIUPYETCS IyTeM MPOBEAEHUS  JOPOTOCTOSIINX
KarmuTadbHBIX peMoHTOB ckBakuH (KPC). Ha Heckombkmx ckBaxkuHax 3a 1991-1996rr.
nposenaeHo no 2-3 KPC mo nukBuAanuu HETEPMETUYHOCTH HKCILTYyaTAllMOHHBIX KOJIOHH.
[TosTomy cTomka Ha mpoBeaeHne MHOrokpaTHeix KPC mis monaep:kaHust SKCIUTY TAIIHOHHBIX
KOJIOHH B pabOTOCIOCOOHOM COCTOSIHMM KpaitHe He 3¢ddexTuBHA. B momoOHBIX ycinoBHAX
NPOSIBJIICHUS] KOPPO3UHU 1€JeCO00pa3HO MPOBOAUTH 3alIUTY HKCILTyaTAlIMOHHBIX KOJIOHH
UHTHOUTOPAMU KOPPO3UHU.

[IpoBoiMMbIE TIEPUOJUYECKHE XHUMHUUYECKHE OOpabOTKH MJis 3alllUuThl OT KOPpPO3UHU
BBIKUTHOM JIMHUM U HACOCHOTO 000PYI0OBAaHUS CKBAXKMHBI 00ECIIEYMBAIOT 3aIIUTY U 00CaTHON
KOJIOHHBI B MHTEPBaJIe MEXTPYOHOr0 MPOCTPAHCTBA OT YPOBHS >KUJIKOCTH JI0 IIPUEMa Hacoca.
Jlist yBenuueHus MHTEepBasia 3alUThl 00CaTHOM KOJOHHBI OBLUIO PEKOMEHAOBAHO YBEJIUYUTh
rnyouny noasecku DIH (na 50 - 2001), a B ckBakuHax, obopyaoBanasix CIIIHY, ciyckath
MOJIHACOCHBIE XBOCTOBHMKH JI0 HIDKHUX MEPPOPAIMOHHBIX OTBEPCTHIl. AHAIN3 pe3ylIbTaTOB
XUMHUYECKUX 00pabOTOK CKBaXMH MHTHOUTOpaMU KOPPO3HUU TOKAa3bIBAET, YTO IMPOBEICHUE
00paboTOK MO3BOJIMWIO 3(H(HEKTUBHO MPEAOTBpAIATh KOPPO3UIO IKCIUTYaTAlIMOHHBIX KOJOHH
¥ 3HAYMTENbHO CHU3HUTH KonmdecTBO KPC u pamukanhbHO yMEHBIIUTH WX MHOTOKPATHOE
POBEJCHHE.

Takum oOpazom, Ooprba ¢ KOppo3WeW TpPH OKCIUTyaTallud CKBAKWH MOXET OBITh
3 (deKTUBHA HE TOJIKO IMyTeM HCKJIIOUEHHS OCHOBHBIX MPHYMH, €€ BbI3bIBatOIUX (10a00p
coBMecTUMbIX ¢ TutactoBbiMu Bop nist IIIJI, momaBnenue mpouecca cyibdarpenyKiuu,
UCIIOJIb30BaHUE 000PYIOBaHMS U3 KOPPO3ZUOHHO-CTOMKUX MAaTEPHAJIOB), HO U IyTEM 3all[UThI
MHTHOUTOpPaMU KOPPO3HH YK€ SKCILUTyaTUPYIOIIErocsi 000pYyI0BaHUs CKBAXKUH B YCIIOBUSX
€ro MHTEHCUBHOI'O KOPPO3UOHHOTO paspyuieHus. [IpoBenenue mepuogmveckux o0pabOTOK
CKBaXWH 10 paszpaboranHoit B HI'JIY "ApnannedTs" TexHOJOTHH 00€CTIEUMBACT HAJICKHYIO
3aIlUTY BBIKUIHBIX JIMHUM CKBaXXUH OT KOPPO3HOHHOTO pa3pylueHus u aBapuil. [IpoBenenue
3TUX 00pabOTOK TMO3BOJSET B 3HAYUTEIBHOW CTENEHU MPEAOTBPATUTh KOPPO3HMOHHOE
pazpymenne HKT wu oskcrmyatannoHHBIX KOJIOHH. Oddext Oe3aBapuiiHoil pabOThI
MOBBINIACTCS TIPA CBOEBPEMEHHOM 3aMEHE M3HOMICHHBIX TPYO BBIKUIHBIX JTUHUN CKBAXKUHBI U
HKT nacocHbix yctaHoBok. [locTtymiienne uHruObutopa KOppo3uM B TIIyOMHHBIM Hacoc
MO3BOJIAET OOECIEYUTh 3aIlIUTy pPadOuMX OPraHoB OT MPEXKAECBPEMEHHOW KOPpO3UU U
npenoTBpamaeT (GpopMupoBaHME IJIOTHBIX OCAAKOB HEOPTaHUYECKUX COJIEH, OCHOBOU
KOTOPBIX ABJISIETCS CYIb(U Keesa.



Bompoc 6.2. OKCIUIYATAITUSA TPYBOIIPOBOJIOB B KOPPO3MOHHOCTOMKOM
MCITOJHEHUN HA TIPOMBICJIAX AHK FAIITHEDTh

Ha ceropnsamunii nens B AHK bamnedts skcmmyatupyercs 24026 kM mpOMBICTIOBBIX
TpyO6omnpoBoaoB. [Ipuuem 30 % oT mX ymClIa COCTABIAIOT TaK Ha3bIBAEMYIO TPYIIITYy PHUCKA,
T.K. pa0oTaroT cBbIlIe 15 jieT, 1 UMEHHO Ha HUX HaOJt0/1aeTcsa HauOOoJIbIIEe YUCIO aBapuil U
oTKa30B. B cpemneM, kaxnaeiii ron Ha HedtenpoBomax u BoaoBomax AHK bamnedTs
ciay4yaercsi Oosee 4YeThIpeX ThICSY aBapui, HECYIIMX OrPOMHBIA yIIepOd SKOHOMHUKE
NPEANPUATUS U OKPYKAIOIIEH MPUPOIHOH Ccpeie.

B nensx oOecrieyeHusi mOTpeOHOCTH B CTPOMUTENIHCTBE HOBBIX U 3aMEHE M3HOIICHHBIX
TpyoonpoBooB Ha npeanpustusix AHK bamnedts moctpoensi: B HI'IY Tyiimazanedts -
[eX MO0 TPOU3BOJCTBY THOKMX IOJMMEPHO-METAUIMUYECKUX TpyO, auameTrpoMm 60mm,
npousBoautenbHocThi0 20Gkm/ron; B HIIY UYekmarymHedTh - meX O MPOU3BOACTBY
METaJLIOIIACTOBBIX TpyO, amamerpoM 95vumM, mpowmsBojutenbHOCTRI0 20Gkm/Tom, B HI'TY
OxTsa6pbckHEDTH - 1IeX 1Mo (yTepoBaHuio TpyO, AuamerpoM 114viM, MPOM3BOIUTENBHOCTHIO
150km/ron; wa Hedrexkamckom 3aBojae HEPTEMPOMBICIOBOTO OOOPYAOBaHUS - IIEX IO
dyrepoBanuto TpyO, muamerpamu 89 - 2191m, npousBoauTebHOCTEI0 300KM/TO/I.

BaxxHBIM TIPEMMYIECTBOM II€XOBOW TEXHOJOTHUU SIBIIETCS BO3MOXKHOCTH TOJYYCHUS
KaueCTBEHHOT'O M3O0JISIIIMOHHOTO TMOKPBITUSL C TOJIHBIM IOOMEPAMOHHBIM  KOHTPOJIEM U
NPUEMKON TOTOBOM MPOAYKLUHMH. B NpUMEHSEMBIX KOHCTPYKLHSIX KOPPO3MOHHO-CTOMKUX
TpyO coueTaroTcsi HEOOXOIMMbIE MPOYHOCTHHIE CBOMCTBA HApPYKHOU CHUJIOBOM OOOJIOUKH C
BBICOKOM XMMHUYECKON CTOMKOCTHIO BHYTPEHHEW OOOJOYKM K arpecCMBHBIM cpelam
HedTernpombIcioB. TpyObl MONMHOCTHIO TOTOBBI K MOHTaXy B TPAaCCOBBIX YCIOBHSX U
skcrutyataruu. Cpok 06e3aBapuiiHoi paboThl TPYOOIPOBOAOB U3 KOPPO3ZUOHHO-CTOUKUX TPYO
rapaHTupoBaH B TeueHue 15 - 20mer.

B mepwon ¢ 1993 mo 1999 roamt B AHK bammedts mnpomoxeno 3000 km
TpyOOIIPOBOJOB B KOPPO3HMOHHO-CTOMKOM HCHOJHEHHH, 4TO cocTaBisieT mopsanka 10 %ot
JEHCTBYIOIIErO mapka TpyOOnpoBOIOB.

Koppo3uonHno-ctoiikue TpyObl HCHOJB3YIOTCS, B OCHOBHOM, JJisi CTPOHUTEIHCTBA
TpyOOIIPOBOJOB HA HANOOJIEE KOPPO3ZMOHHO-OMACHBIX YU4acTKaxX: g CUCTEMbl HedTecOopa u
BBIKWJIHBIX JIMHUN THOKHE TMOJUMEPHO-METaUTMUecKue TpyObl, (yTepoBaHHBIC CEKITUH,
METaJUIONJIACTOBbIE TPYOBI; JUIsl MOJIBOJSAIIMX BBICOKOHAMOPHBIX TPYOOIPOBOJOB CUCTEMBI
ITIT/I pyTepoBanHbie cekiuu (TadauIa).

3a nepuoA KCIUTyaTallud KOPPO3UOHHO-CTOMKUX TPYyOOIPOBOJIOB KOJUYECTBO aBapHid,
perucTpupyemsbix Ha TpybomnpoBogax cucteM Hedrecoopa u I, cHU3MIOCH MPaKTUYECKU
B nBa pa3za. [lo manueim HI'ZIY, skoHoMuueckuii 3pdekT oT mpuMeHEeHUs KOPPO3UOHHO-
CTOMKMX TpyOorpoBoaoB coctapister oT 170010 3400py6/xm exeromaHo.

YyuthiBasi BC€ TOJIOKHUTENIbHbIE CTOPOHBI MPUMEHEHUS KOPPO3HMOHHO-CTOMKHUX
TpyOOTIPOBOJIOB, HENB3s HE CKa3aTh 00 aBApUWHBIX CHUTYallUAX, BO3HHUKAIOIIUX IMPU UX
sKkciuTyaranuu. [IpuymHa TOMy, Kak MpaBWJIO, 3aBOJICKOW Opak WM HapyIIeHWE IPaBUII
sKcIUTyatanuu. [Ipu 3TOM OTMEUYEHBI Cily4ar OTCYTCTBUS BXOJHOTO KOHTPOJIS, HApyIICHUS
paBUJI TPAHCTIOPTUPOBAHUS I XpPaHEHUS TPyO, HAPYIICHHs] TEXHOJIOTUH COOPKH B TIpoOIIecce
MOHTa)Xa W TPABUJ JKCIUIyaTallMd KOPPO3UOHHO-CTOMKUX TPyOONpoBOa0OB. OTCYyTCTBYyeET
Ha/JIeKAIIMNA KOHTPOJIb 32 KaYeCTBOM U HCIOJB30BaHHEM KOPPO3MOHHO-CTOMKUX TPYO, B
T.4. CTATUCTUKA U aHAJIU3 MIOBPEXKICHUM.




Bricokas aBapuiinocTs ['TIMT cBsA3aHa Kak ¢ KOHCTPYKTOPCKMMH HENOCTATKAMH, TaK U C
nIpuMeHeHueM nosnvdTwieHa Huszkon miotHoctn I[IBJI.  Ilpumenenne IIBJl  Ha
HE(DTETTPOMBICIIOBBIX KOMMYHHKAITUAX 32 TSATh JIET SKCIUTyaTaIlliy MPUBOIUT K CTPYKTYPHBIM
U3MEHEHUSIM TOJIUATUIIEHA CO CHM)KEHHEM €ro IPOYHOCTHBIX XapaKTepPUCTHUK U, Kak
ciencTBue, K mopeiBy Tpyoonposoaa. bonee 70%otkazoB ['TIMT cBsizano ¢ aTum hakTopom.
[Ipuunnoit  ocrambHbix 30% o0OTKa30B sBAsSETCS 3aBOACKOM Opak, MEXaHUYECKUE
HOBPEXK/ICHHS M HENPaBHJIbHAS SKCILTyaTalus (peBbIlIeHUe naBicHus). HyKHO OTMETHUTb,
yro B uexe no mnpousBoActBy I'TIMT Benmercs HempepbiBHasi paboTa MO BBISBICHUIO U
YCTpaHEHUIO HEJAOCTaTKOB ATUX Tpyo. B 1997r1. B niexe pa3zpaboraHa HOBasi KOHCTPYKIIMS
KOHIIEBOTO coefuHeHusi - HauOosiee yszBumon neranu ['TIMT. C ampens 1998 r. mex
nepewen Ha Boityck ['TIMT ¢ BuyTtpennen kamepon u3 I[TH/I, u ¢ Tex mop He OTMEUYEHO HU
OJIHOTO TOphIBa TPyO 3TOro BhIMycka. JlJis KOHTPOJs MepenagoB padoyero AaBJICHUS
PEKOMEHAYETCSl  yCTaHABIMBaTh HA YCThSX CKBAXWH KOHTPOJBHYIO amnmapaTrypy
(3IeKTPOKOHTAKTHBIE MaHOMETPHI). Bce TepeduciieHHbIe Mepbl NPHU3BaHbl 3HAYUTEIHLHO
CHU3UTH aBapUUHOCTH TpyOomnpoBo1oB u3 [ TIMT.

Asapuiinocts MIIT B Tpu pa3a mmxke, uem y I'TIMT, T.k. 31€Ch NpuMeHAETCS NOJUITUIIEH
BbICOKOW IuioTHOCTM IIHJ/[, KOTOpBIM 1O CBOMM MEXaHMYECKMM II0Ka3aTellsiM |
He(dTecTolikocT TpeBbimaeT anamorunynbie mokazatenu [IBJ]. I[lpuumnamu otkazoB MIIT
ObLTM JUIMTENIbHOE W HECOOTBETCTBYIOIIEE IpaBWiIaM XpaHEHHE, OTpaboTKa TEXHOJIOTUU
MOHTaka (MPU 3TOM HEPEIKO HAPYUIATUCh TPeOOBaHHMS MOHTa)Xa M JKCIUTyatanuu). B
OCHOBHOM, NPUYMHON aBapHil sABIsIETCS MEPBOHAYAIBHOE UCTOIb30BAHKUE TPYO MPOU3BOICTBA
AO «Crpoitactionumep». Beuay orcyrcrBust B HI'JIY BXomHoro xoHTposis, Opak 3THUX
Tpy6 coctasis okojio 40%.C Beenenuem 1iexa MIIT B HI'IY YekmarymHedTs 1 oTIaaK0M
TEXHOJIOTuU npou3BoacTBa u npueMkn MIIT aBapuiiHOCTh CHU3MIIACH B JIBa pasa.

@yTepoBaHHbIE MOJUATUICHOM CTallbHbIE TPYOOINPOBOJBI 32 CUET HAPYKHOM CTaIbHOU
CUJIOBOM 000JI0OYKHM OO0Jaar0T MOKa JOCTATOYHBIMH MPOYHOCTHBIMU CBOWCTBAMH, XOTS U
31€Ch NPUMEHSIOT MOJMMATWICH HU3KoM moTHoctH [IB/I. /lo HacTosimero BpeMeHn OTKa30B
(GyTepoOBaHHBIX TPYOOIPOBOIOB MpPAKTUYECKH HE Obui0. DyTepoBaHHBIE TPYOOIPOBOIBI
HaxXoAATCA B OJKCIUIyaTallUM CPAaBHUTEIBHO HEAABHO, a T.K. TOJIIIMHA MOJIUATUICHOBOMN
o0onouku coctaBisier 4 - SuMm, TpeOyeTcs JOCTATOYHO OOJIBIION TMEePUOa BPEMEHHU IS
I Gy3UOHHOTO HACBIIEHUS TONMATHIEHAa Hedrenpoaykramu. Ho yxke B 3ToM romy
U3TOTOBUTENIM CTOJKHYJIHCH C (dakTamu AedopMalliil B BUIE <«B3AYTHUS» IMOJIUITHICHOBON
¢dyTtepoBku. Ota mpobiema TpeOyeT NPUCTAIBHOIO H3YyYEeHHs B 00JacCTH BO3MOXKHBIX
HEJ0CTaTKOB KOHCTPYKLMH TpyO, a Takxke noadopa Oosee MOIXOIALIECIO Marepuana s
(hyTepoBKH.

B 1998 - 1999rr. bamuununedtsio mo coBmectHbiM ¢ HIIY Apnannedts u
IOxapnannedTs mporpaMmamM MNpPOBOAWINCH IPOMBICIOBBIE HCIBITAHUS TPYOOIPOBOJIOB,
(GyTepOBaHHBIX MOJUITPOIUIECHOM.

Tpu onbiTHBEIX TpyOOmpoBoga 89S M KOHTPOIBHBIE KATYIIKA OBLTA CMOHTHPOBAHBI Ha
ydyacTkax He]TecOopa C MaKCHMalbHbIM Ta30BbIM (akTopoM. J[lis cpaBHeHus Obuin
YCTAaHOBJICHBI TAaK)KE€ KOHTPOJIbHBIC KATYIIKH, (PyTepOBAaHHBIE MOJMATUICHOM. McmblTaHus
OTIBITHBIX TPYOOIPOBOJOB MPOBOAMUINCH MO pa3paboranHoi bamuunuuedroio «Metoauke
o0ceI0BaHuS SKCILUTyaTUPYEMbIX TPYOOTPOBOIOB B KOPPO3UOHHO-CTOMKOM UCIIOTHEHUN.

KoHTponbHbIE KAaTyIIKM B COOTBETCTBUM C NPOTrpaMMaMU HCIBITAHUW CHUMAIUCh U
MOJIBEprajiich JaOOPATOPHOMY aHAIU3y MOCIEAOBATEIbHO Yepe3 TpH, IIECTh U JBEHAALATh
MECSIIIEB IKCIUTYaTAIUH.



KOHTpOnpHBIE KAaTyLIKM IOJABEPrajuch BU3YaJIbHOMY OCMOTPY Ha INPEIMET BHIUMBIX
M3MEHEHUN MaTepuasa (yTepOBKHU U CTAIbHOW TPyObl, HAJMUKE OTIOKEHHUIM Ha MOJIMMEPHOU

TpyOe,

MOTAIaHNe KUJKOCTH B MEKTPyOHOE MPOCTPAHCTRBO,

3aleMJICHU. 3aTeM MaTepuai (pyTepOBKH UCIIBITHIBAJICS HA PACTSKEHUE.

[Io pe3ympraTaM HCOBITAHUM MaTEPUAIIOB

Ha

pacTsKeHUE

KadyeCTBa KOHICBBIX

ObUIM  TOCTPOEHBI

CpaBHUTENbHbIE TPaPUKH U3MEHEHUS (PU3UKO-MEXaHUYECKUX CBOMCTB. [locTpoeHHbIE KpUBbIE
CBUJIETEIBCTBYIOT O 3aMETHOM TEHJIEHIIUU K YXYIIECHUIO (PU3NKO-MEXaHUYECKUX CBOMCTB KakK
NOJIMATUJIEHA, TaK W TMOJUMIPONUIIEHA B TMPOIECCE HKCIO3UIMM H3TUX MAaTEepUaloB B

arpecCUBHOM CpEIE.

Taomuma 40
Obnactb 3P PeKTUBHOTO MPUMEHEHHS] KOPPO3ZHOHHO-
CTOMKHUX TPyOOIPOBOJIOB B CHUCTEMax cOOpa, MOJATOTOBKH
He(DTU ¥ yTHIIM3AIUU CTOYHBIX BOJ
Jammmaemas cucrema | Tun arpeccuBHoit  |CTeneHb Ycnosus PexomeHnyembli
Cpenbl arpeccuB OKIUTyaTalliyl  |TUI TPYO
HOTO
BO3JIEUCTBUS
1 Cucrema n1o0b1au
HE(PTH U
ra3o0KOHJICHCAaTa Hedrs, CunbHoarpecc [Py, 10 4 MIla | TpyOsr,
1.1 HedrecbopHbie MHUHEPATIN30BAHHBI |BHAS Tpas 10 40°C ¢byTepoBaHHbBIE
cetu HOBBIe 0114- e Boatbl ¢ Hrd; CO;; |Cunbroarpece |K,ax/lo4MIla  |monusTuieHOM
159,089,095,060 o WBHAas TpJo40°C (IIBI)
r Bbicok000BOIHEHH 'ubxue
as (70 %Bomel 1 |CpenHe-u P™ 50 2,5 IOJIMMEPHO-
BBILIIE) TIPOJYKIHS  |CHIIBHO MlIla METAJUTNYECKUE
HEPTAHBIX arpeccuBHast  |TpaB 10 40°C  |TpyOnI
CKBa)XMH Pwma,/lo4MlIla
Hedts 1 Cpenune-u Tp,6/1040°C MeTaniomacToB
MHHCPAIN30BaH CUJIbHOArpecc bIC TPY
1.2HedrecOopupie  [HPIC BOBI YBHAas ObI
CETHU HOBBIC
0219-325 Hegrs u TpyGsr,
MHHCPAJIM30BaHHBI (byTepoBaHHbBIE
€ BOJIbI MOJIMATUIICHOM
(I1BJ1)
"2 Cucrema
noJIep KaHUs

IJ1aCTOBOT'O AAaBJICHUA




2. 1TlonBomsmue
HU3KOHA

TIOPHBIE BOJOBO/IBI
(yTum

3aIUsl CTOYHBIX BOJ)
0219 -

325

2.2 PazBosime
BBICOKOHAIIOPHBIE
Bo10BOabI 0114-
159,089

Bricokomunepanus
OBaHHbBIE

CTOYHBIC BOABbI

Bricokomunepanus
OBAaHHBIE CTOYHBIE
BOJIbI

CunbHOArpecc
uB

Has

CunbHOAarpecc
WBHas

Pus,, no4MIla
P,u0 40°C

Tpab no 40°C

Pmax no 4 Mlla
Tpano40°C

TpyOsr,
(byTepoBaHHbBIE

IIOJIN3THICHOM

(IIBA)

TpyOsr,
(dhyTepoBaHHbBIC
MOJIUATHIICHOM

(IIB)
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15202935 M 150 205 dIII-0 - ucxonmubie 0Opa3IlbI
nonunponwiena; [1I1-3 - monunponuieHn nocne Tpex mecsues skcnozunuu; [111-6 -
MOJIUTIPO-TIMJICH TTOCNE MmecTH MecsneB 3kcrosunuu; [111-12 - moaunponuiaeH mocie
nBeHaaANaTH MecsaieB dKkcno3uiu; [13-0 - ucxomusie 06pasiel nojaustuieHa; [13-12 -
MIOJIMATUIIEH ITOCJIE IBEHAIIATH MECSIIIEB DKCIIO3ULIMU.

Puc. 30. U3smeHeHue Qu3MKO-MEXasMYECKUX CBOWCTB TMOJMATUJIIEHA U
MOJIUIIPO-; nujeHa B MPOLECcCe IKCIA3U3IHU B KOPPO3UOUBO-arpeCCUBHOM

cpene B
AR
\ \

\ T

e oy
& :

1-tpyO0a, 2-060P”IM;, 3«oxyx, 4-pnane, 5-Barnym1-<_a, 6-K0JBIIEBO 00pazer
Puc. 31.Karymika ¢ KonpleBbIMH 00pa3iaMu




1-kamepa, 2-baaHiieBoe coequHeHNe, 3-BEHTU b, 4-KaMepa CIIMBHAs, S-3aJBUKKA,

6-kamepa BBOJA,

7-mTok, 8-001T 3aKUMHOM, 9Kaccera ¢ oOpa3amMu

Puc.32.JlyOpukarop A yCTaHOBKH KacCeT ¢ TNIOCKUMHU 00pa3amMu
[TpudeM mpoIecChl M3MEHEHHs CBOMCTB TOJMATHUIICHA W TOJMIIPONUJTICHA MPOTEKAIOT
MO-pa3HOMY: €CJIM CO BPEMEHEM Y TMOJHMAITHIICEHA TOHIKAIOTCS KaK TPOYHOCTHBIC
XapaKTePUCTHKHU, TaK U TMOKAa3aTelb OTHOCHUTEIBHOTO yIJIMHEHHS MPHU pa3pbiBE, TO Y
MOJIMTIPOITUJICHA TIPH MOHMKEHUH TIPOYHOCTHBIX CBOWCTB MOKA3aTelh OTHOCHUTEIBHOTO
YIJIMHEHHsI TIPU pa3pbiBe YBEIUYHIICA. BEeposTHO, 3TO CBSI3aHO C TEM, YTO KECTKas
CTPYKTypa MOJHUNPONHUIICHA MPH KOHTAKTE ¢ HEPTIHOW CpeIoi HACKIIIACTCS HEPTHIO U
macTuuIUpyercs.

Pe3ynbTarhl CpaBHHTEIBHBIX WCHBITAHUN TIOJUATHICHA W IOJMIIPONHIICHA B

OJMHAKOBOW KOPPO3HMOHHO-arpeCCMBHOM Cpele JOKA3bIBAIOT, YTO MOJUIIPONUIICH
ropaszio mpearouTUTEIbHEe OJUATHIICHA ISl (yTepOBaHMsI TPYOOIPOBOIOB.
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1-neiicTBytomuii mpoBoj, 2-0aiinacHas JuHus, 3<paaHueBoe
coeauHeHue, 4-3aIBMKKa, S-MaHOMETp, 6pacxonaomep, /-
mpo000TOOPHUK, 8- KaTylllKa C KOJIbIIeBBIMU oOpasiiamu, 9- o6paszer-
karymka, 10s1yOpukaTop, ycTaHOBJIEHHBIN Ha TpyOonpoBoje, 11-
TyOpUKaTOp, YCTAHOBJICHHBIM Ha OalinacHON JTMHUN
Puc. 33.Cxema ycTaHOBKM OaiimacHOM JIMHUU

Ha ocHoBanmm ompiTa pabOThl KOPPO3UOHHO-CTOMKHUX  TPYOOTPOBOOB
pa3paboTaHbl TAaKeT JAOKYMEHTOB Ha W3TOTOBJICHHE U TPUMEHEHHUE THOKUX
MOJIUMEPHO-METAIUTHYECKUX TPYO (TEXHUYECKUE YCIOBHS, NMPOrpaMMa W METOJUKA
UCIIBITAHUH, HHCTPYKITUS TI0 MOHTAXy M IKCILIyaTaIluu), PYKOBOSIINE JOKYMCHTBI
«[IpakTH4ecKOe PYKOBOACTBO IO AIKCILTyaTallid, PEBU3WH, PEMOHTY M OTOpPaKOBKE
HE(DTEIPOMBICIIOBBIX TPYOOTIPOBOZOB B KOPPO3UOHHO-CTOMKOM ncronHeHnrn B AHK
«bamHEePTH», «WIHCTPYKIUS TO MOHTaXy W OKCIUTyaTallil METAJUIOTUIACTOBBIX
Tpyo», «Meroauka o00ClIeNOBaHUs  SKCIUyaTUPYEMbIX  TpyOONpPOBOJOB B
KOPPO3MOHHO-CTOMKOM HCHOJTHEHUU.

B nocnenpnem nokyMeHTe pa3paboTaHbl METO/Ibl HEMPEPHIBHOTO MOHUTOPHUHTA 32
paboToi  NEUCTBYIOIIMX  KOPPO3UOHHO-CTOMKHX  TpyOONpPOBOAOB,  OMKCAHbI
HEOOXO/JMMbIE TEXHUYECKHE CpEeNICTBA, MpUOOpPHl W MaTepuaibl, a TaKxKe
KOHTPOJIbHBIE YCTPOWCTBA JJIsl NMPOBEACHUS HATYPHBIX HMCIbITaHuil (puc. 2, 3, 4) -
KOHTPOJIbHBIE KAaTYIIIKH, JIyOpPUKATOPhI, KAacCeThl C IUIOCKHUMHU oOpasiamu. Bce
KOHTPOJIbHBIE yCTPOMCTBa C o0OOpa3mamMu yCTaHABIMBAIOTCS B JICUCTBYOIIHMA
TpyOOTIPOBOJI, T/I€ MOABEPTAIOTCS SKCIO3UIIUU B KOPPO3IUOHHO-aTPECCUBHOU CPeNie C
IEIbI0 WCCICOBAHUS W3MEHEHHHA (U3UKO-MEXaHMUECKUX CBOWCTB IOJIMMEPHBIX
MaTepHaIOB, U3 KOTOPBIX U3TOTOBIIEHBI KOPPO3NOHHO-CTOUKHE TPYOHI.

BbBIBO/IbI

Jlnst m30exaHusi aBapUUHOCTH TPOMBICIIOBBIX TPYOOTPOBOJOB, HEOOXOIUMO
YBEJIMYUTh TEMIIbl 3aMEHbI U3HOIIEHHBIX CTAbHBIX TPYO HAa KOPPO3MOHHO-CTOMKHE.
Jl71st 3TOTO, B IEPBYIO OYEpElb, TPEOYETCs MOBBICUTH MPOU3BOACTBEHHYIO MOIIIHOCTh
LIEXOB, KOTOPBIE €KEroJIHO BBIMYCKaOT 0K0JI0 600OKM KOPpPO3MOHHO-CTOMKUX TPYO,
YTO SIBHO HEJOCTATOYHO ISl HYXKJ] HE)TEPOMBICIIOB.

Bce niexa u mpou3BOACTBEHHBIE CIIYKObI, BBIITYCKAIOIIME U AKCILTyaTHUPYIOLIUE
KOPPO3WOHHO-CTOMKHE  TPYyObI, JOJDKHBI OBITH OOECHedYeHbl  HEeO0OXOIUMOM
TEXHUYECKON JOKYMEHTAlMe, MHCTPYKUUSIMHU O U3rOTOBJIECHUIO U MPUMEHEHUIO
KOPPO3HOHHO-CTOMKUX TPYO, a TaKKe CPEICTBAMH U MpuOopamMu KOHTpossi. Kpome
TOTO, aHTUKOPpo3uoHHBIE Ciyx0b61 HI'J[Y momkHBI Hamaauth MOOTEPAIIMOHHBIN



KOHTPOJIb HAaJl TPAHCIOPTUPOBAHUEM, XPAaHEHUEM, MOHTXXOM M JKCILTyaTalueu
KOPPO3HUOHHO-CTOMKUX TPYyOOIIPOBOIOB, BECTH YUET U aHAJIU3 OTKA30B.

HeoOxonumo BecTH I€HTpaIM30BaHHBIM cOOp W aHaimM3 HHQpOpMaIuu 00
IKCIUTyaTallMM U aBApUUHOCTU KOPPO3MOHHO-CTOMKUX TPYyOONpPOBOAOB, MPOBOAUTH
7abopaToOpHbIE MCCIIEOBAHUS W CTEHIOBBIE HCIBITAHUS, YTOOBl B WUTOr€ HMETh
L[EJI0CTHOE MPEACTABICHUE O MPUUUHAX aBAPUUHOCTU U BbIJIaBATh PEKOMEHAAIMH IO
UX YCTpPaHEHHUIO.

Komrmuieke mep, npemiaraeMpiid Uisl NPEIOTBPALIEHHAS] OTKAa30B KOPPO3WOHHO-
CTOMKHX TpyOONpPOBOIOB, IMO3BOJUT HATAAUTh OecrepeOoiiHyl0 pabdoTy BCEro
TpyOOTIPOBOHOTO TAPKa M 3HAYUTEIHHO CHU3UTH IKCIUTyaTallHOHHBIE 3aTPATHI.

MO/I TIOKPBITHEM 3a CUET BBICOKUX NU(PGY3NOHHBIX OTPAHUUYEHUN ITOTO CIIOS.
['pyHTOBKH-TIpEOOpa30BaTEIN PIKABUMHEI COJIEPIKAT XUMUYECKU aKTUBHBIC BEIIECTBA,
KOTOpbIE, BCTYIAasi BO B3aUMOJICHCTBUE C MIPOIYKTAMU KOPPO3HH, MPEBPAIIAIOT UX B
CJIOW HEpacTBOPUMBIX COEIUHEHUMN, MPOYHO YJEPKUBAIOIIMXCA HA TOBEPXHOCTH
MeTauia. OTH TPYHTOBKM TOPMO3AT MPOLECC KOPPO3UHM TMOJ TMOKPHITUEM U HE
NPEMATCTBYIOT aAre3ur (CICIUICHHIO) MOKPBIBHBIX CJIOEB C 3arpyHTOBAaHHOW IIO-
BEPXHOCTHIO.

Cepbe3HbIM HEAOCTATKOM MHOTHMX JIAKOKPACOYHBIX MAaTepUalioB SIBISIETCS
HaJIM4Me B HHUX JIETy4yux pactBoputeneil. Mcmapssich, OHHU CIOCOOCTBYIOT
00pa3oBaHMIO TIOP B BHICYIIMBAEMOM TOKPHITUH. [lociie kKaxaoro cinos Heobxoamma
CyIIKa JJIS WCTIAPECHUs] PACTBOPUTENS U OTBEPXKICHUS TOKpHITUSA. Vcmapsrommumiics
pacTBOPUTENb CO3/Ia€T CJIOKHBIE CAHUTAPHO-TUTHUCHWYECKHE M TI05KapOOITaCHBIE
YCIIOBUSI TP HAHECEHWU TMOKPBHITHA B 3aMKHYTOM IPOCTpPaHCTBE pe3epByapa. [Ipu
WCTIAPEHUU PACTBOPUTENICH M3 JIAKOKPACOYHBIX MATEPHATIOB TIOJYyYarOTCS OYCHb
TOHKHE CJIOM MOKPBITHS, UTO TPeOyeT MX MHOTOCJIOMHOTO HAHECECHHSI .

B mocnennue ronpl B HaIIeW CTpaHe M 3a PyOEKOM IS 3alIUThI OT KOPPO3UHU
pe3epByapoB HAUMHAIOT MPUMEHSTHCS MOJIMMEPHbIE MaTepUalbl Ha OCHOBE >KUJKHUX
ieHKooOpa3zoBartenel, He CoAep)Kalux JieTydue pactBopurenu. Iloatomy
OTBEP)KJICHWE TIOKPBITUA UAET 0€3 CYIIKM JIAKOKPAaCOYHOTO MaTepuana, uTo
MO3BOJISIET COKPATUTh TEXHOJOTMYECKHN LMK (POPMUPOBAHUS MOKPHITUS 33 CYET
HAHECEHHUs MEHBIIEr0 YMCia CJIOEB U MOJYUYUTh 3alIUTHBIE MOKPBITUSI C BHICOKUMHU
(bU3UKO-MEXaHUUECKUMHU U aHTUKOPPO3UOHHBIMHU CBOMCTBAMU









