JlaHHBIN (haiin npeacTaBiIeH UCKIIOYUTEIBHO B
O3HAKOMUTEJILHBIX LIEJISX.

YBaKxaeMbli YATATENb!

Ecnu BBl cKONMpyeTe AaHHBINA (aidl,

Bbl 10JIKHBI HE3aMEJIUTENBHO YIAIUTh €TI0
cpasy I0CjI€e O3HAKOMIIEHUS C COAEPKAHUEM.
Konupys u coxpansisi ero Bel npuHumaere Ha ceOs
BCIKO OTBETCTBEHHOCTD, COIJIACHO JEUCTBYIOIIEMY
MEKIYHAPOJHOMY 3aKOHOAATEJILCTBY .

Bce aBTopckue mpaBa Ha JaHHBIN (aiii
COXPaHSIOTCA 32 MpaBooOIagaTeIEM.

JIro60e KOMMEPUYECKOE U MHOE UCIIOJIb30BAHUE
KpOMeE IPEeABAPUTEIBHOIO 0O3HAKOMIICHUS
3apeLLeHO.

[TyOnukanus J7aHHOTO JOKYMEHTA HE MPECIEnyET
HUKaKOW KOMMepUYeCcKoM BbIrobl. Ho Takue
JIOKYMEHTBI CIIOCOOCTBYIOT ObICTpEHILIEMY
npo(eCCUOHAIIBHOMY U IYXOBHOMY POCTY
YUTATEJIEN U ABJISIOTCS PEKJIaMON OyMasKHBIX
U3JaHUM TaAKUX JOKYMEHTOB.



MunuctepcTBo o0pazoBanus Pecriydonuku benapych
Benopycckas rocynapcTBeHHasi HOJIUTEXHHYECKAs aKaaeMus
Kadenpa «BonocHad:keHue u BOIOOTBEICHUE»
MeTtoanueckoe mocooue

IIo pa3neny «Ikeniyaranusi BoA03a00PHbIX CKBAKUH» Kypca « IKCIIyaTaAlUsA CUCTEM
BO/IOCHA0KEHUSI M BOJOOTBEAECHHUS» VIl CTY/IEHTOB 4 Kypca crelHaJbHOCTH

170.04.03.01. «<BonocHad:xeHue, BONOOTBeICHHE H OXPAHA BOJAHBIX PeCypCcoOB»
Munck, 2002
YK 628.112

B MeToamiyeckoM mocoOuu coepKaTcsl CBEICHUS 00 OCHOBHBIX IMapaMeTpax Bo103a00PHBIX
CKBKWH, MIPaBUJIaX WX IKCILTyaTalliyd U OCHOBHBIX BHIaX paboT mpu pemoHTax. [Tocobue
MpeHA3HAYEHO JIJIsl UCTIOJIB30BAHUS MTPU U3YYCHUH Kypca « DKCIUTyaTalus CUCTEM
BOJIOCHA0KEHUS ¥ BOJIOOTBEJICHUS» U TIPU BBHITIOJHEHUH TUTUIOMHBIX TIPOEKTOB CTYACHTAMU
cnenuansHocTH 70.04.03.01. «BomocHabxeHne, BOAOOTBEICHNE U OXpaHa BOJAHBIX PECYPCOBY
CocraButenu: Anydppues B.H., Maitopunk A.IL

PeniensenT: goueHTt kadeapsl THAPABINKH, K.T.H. Bameukun B. B

BBenenue

[Tom3emMHBIC BOBI HCTIONB3YIOTCS ISl BOJIOOOECTICUeHHUsT OOJBIIEH YaCTH HACEIICHHBIX TyHKTOB
¥ TIPOMBIIIUICHHBIX Tipennpusatuii B Pecnyonuke benapycs. Hanbomnee pacnpoctpaHeHHBIM
B0/103a00pHBIM COOPYKEHUEM JIJIsl JOOBIYH MOA3EMHOM BOBI SIBISIOTCS OYPOBBIE CKBAKHHBI.
Tak B HacTosee BpeMs dkcruryatupyroTcs 13800 Bog03a00poB MOA3EMHBIX BOJI KaK
MCTOYHUKOB IICHTPAITM30BAHHOTO BOJIOCHA0XKEHUS, B TOM umncie 132 rpynmnoBbix Bogo3adopa.

B cBsi3u ¢ uem, Bce Gosiee akTyalIbHBIM CTAHOBSITCS 3a/1a41 MOIEP)KaHUS CTAOMIIBHOTO PEeXIMa
paboThl CKBaXKUHHBIX BO03a00pOB, YAJIMHEHHUS CPOKA UX IKCILTyaTalluu, o0ecreueHus
BBICOKOI'O KaueCTBa I10JJaBa€MON BOJBI, @ TAK)KE CHUIKEHMSI CTEIIEHU 3arps3HEHUS OKpYXKarollen
Cpelbl, COMMYTCTBYIOIIErO SKCIUTYyaTallud CKBAXKUH.

1. O01mue cBeieHUs1 0 KOHCTPYKIUM BOA03a00PHBIX CKBAKHH M UX XaPaKTePHUCTHKAX

BopozabopHble CKBaXHHBI (TpyOUYaThie KOJIOALBI) peIHa3HauCHBbI s TOOBIYH 110136 MHOM
BOJIbI B PA3JIMYHBIX TUAPOTEOIOTHYECKUX YCIOBUAX. CKBaKHUHBI COOpYKalOTCA OypeHHEM B
IPYHTE BEPTUKAIBHBIX [IUIUHIPHUYECKUX BBIPAOOTOK C MOCIEAYIOIIUM YKPEIUIEHUEM CTEHOK
BBIPAOOTOK 00caIHBIMU TpyOamMu. bobIas 4acTh Bo103a00PHBIX CKBAXKUH COOPYKACTCS
yJlapHO-KaHATHBIM M BpAIIaTEIbHBIM (POTOPHOM) CIIOCOOaMH.

[Ipu ynapHO-KaHaTHOM CTIOCO0€ pa3pylIeHUE MOPOI MPOU3BOIUTCS cOpackIBaHUEM B 32001
CTIEUATIBHBIX JIOJIOT M KEIOHOK. JKelloHKaMu pa3pylieHHas TOPOoa U3BJIEKaeTCs U3 3a004.
OmHOBpPEMEHHO 10 Mepe U3BJICYCHUS TOPOIbI IPOU3BOIUTCS BJABIMBAaHUE 00CATHBIX TPYO.

[Ipu BpamarensHOM (POTOPHOM) crioco0e OypeHus OpoIa pa3pylIaeTcs MPH BpaIlaTeIbHOM
JABHUKCHUU 6ypOBBIX JOJIOT. H3Bieuenue n3MeapuUeHHON opoJabl U3 33.6051 IMPOU3BOJUTCA 3a



CUET HarHETaHUs B CKBAXKMHY OYPOBBIX paCTBOPOB (TJIMHUCTHIX WJIM KOMITIO3UIIMOHHBIX ) JINOO

YHCTOM BOJBI. [ TMHHUCTBINA pacTBOP BEIHOCUT Ha TIOBEPXHOCTH 3€MITU Pa3pyIICHHYIO MTOPOIY U
3aKPCIUIACT CTCHKU CKBAKHUHBI, MIPCIATCTBYA UX 06pymeHmo B TCYCHHUC BPCMCHH 10 MOHTAXa
00caHbBIX TPYO.

[pu noctikernn OypOBBIM CHAPSAIOM 3aJaHHOM TIIyOMHBI €T0 U3BJICKAIOT, @ B CKBAXKHHE
MOHTHUpYeETCsl o0caiHas TpyOa, U MPOU3BOJUTCA 3aTPyOHas [IEeMEHTAIHs KOJIBLIEBOTO 3a30pa
MEXIy Hapy>KHOU MOBEPXHOCTHIO CMOHTHPOBAHHON 00CaTHON TPYOBI U CTEHKOM MPOOYpPEHHOM
CKBaXXKHMHBI.

I'myOuHa CKBaXKHHBI ONpeieNsieTcs ITyOnHON 3a1eranus BOJOHOCHOTO TOpU30oHTa. J{iis
THUAPOTEOJIOTUYECKHUX ycnoBui Pecniyonuku bemapych rimyOuHBI O0JbIIel YacTH BO103a00PHBIX
CKBa)KMH HaxozsTcs B npenenax 40-300 M. B 3aBrucuMocTH OT MOIIHOCTH BOJAOHOCHOTO
TOPU30HTA, €ro BOJOOOUIBHOCTH, TPEOYEMOI MPONU3BOAUTENBHOCTH U KOHCTPYKIIMH CKBAXKHHBI
BOJIOHOCHBIN TOPU30HT BCKPHIBACTCS HAa BCIO MOIIHOCTH (COBEPIICHHBIE CKBAXHHBI), JINOO
YaCTUYHO (HECOBEPILICHHbIE CKBAKUHBI). B 3aBUCUMOCTH OT KOHCTPYKIIMM BOJ103a00pHBIE
CKBa)XHMHBI ITO/Ipa3/eIISIOTCS Ha JIBa OCHOBHBIE TUIA — PUIBTPOBBIE U Oec(HUIBTPOBEIE.

CkBaxuHHBIC (PHUITBTPHI IPEAHA3HAYCHBI [T IPEIOXPAaHEHUS OT OOPYIICHHS CTEHOK CKBAXKUH,
npoOypeHHBIX B HEYCTOWYHMBBIX MTOPOJIAX, a TAKXKE IS MPEJOTBPALICHHS BHIHOCA YaCTHUIL
HIOPO/IBI BOJIOHOCHOTO TOPH30HTA C TOTOKOM 3a0MpaeMoii Bobl. PaboTa CKBaXXKMHHBIX (HIBTPOB
OCHOBaHa Ha 110100pe OTBEPCTHI B AJIEMEHTaX (PUIbTPa OTHOCUTEIHHO Pa3MEPOB YACTHI
BOJIOHOCHBIX TOPM30HTOB, IIPH KOTOPHIX HAOIIOMAeTCs TaK Ha3bIBacMasi FTeOMEeTpHYECcKast
HEMPOCHINAeMOCTh ((PUIBTPHI C YACTHUIIE33ACPKUBAIOIIUMHI OTBEPCTHIMMU), TUOO YACTULIBI
HIOPOJIBI YEP )KUBAIOTCS OT BBIHOCA 33 CUET ACHCTBHS CHIIBI TSHKECTH (TPaBUTAIIMOHHBIC
(GUIBTPEI).

BechunbTpoBbie CKBaXXHMHBI MOTYT COOPYKAThCsl B BOJJOHOCHBIX TOPU30HTAX, CII0KEHHBIX U3
CKaJIbHBIX U MOIYCKaJIbHBIX MOPOJ HE CKIIOHHBIX K 00pymienuto. Kpome toro, 6echunbTpoBbie
CKBAKMHBI COOPYKAIOTCS U B CIIy4ae €CJIM BOJOHOCHBIE TOPU3OHTHI CJI0KEHBI U3 PHIXJIBIX MOPO
¥ UMEIOT KPOBIIIO U3 MOPOJI YCTOMUMBBIX K 0OpylIeHuto. B mociennem ciiydae B BOJOHOCHOM
TOPU30HTE YCTPAaUBaIOT BOAOIPUEMHBIE TIOJIOCTHU, YEPE3 IOBEPXHOCTH KOTOPBIX MPOUCXOIUT
bunbTpaus BoIbI U €€ MPUTOK K CKBa)KUHE.

K ocHOBHBIM nmapameTpaM BoA03a00pHBIX CKBaKUH OTHOCSITCSI CTATUYECKUH, TMHAMUYECKUI
YPOBHH, TIOHMKEHUE, IeOUT, yIeIbHbIA 1e0uT, rryouHa. I1pu 3ToM NoHmwKeHne U yAEIbHBIN
NeOUT SBISAIOTCA pacuyeTHBIMU NapaMeTpaMHt, a OCTaIbHbIE U3MEPSIOTCS pU 00CIeI0BaHUH.

CrartudeckuM ypoBHeM Bojibl (H,;) - Ha3pIBaeTCsl OTMETKA IIOBEPXHOCTH BOJIBI B CKBKUHE TIPU
OTCYTCTBHH U3 Hee BOA0OTOOpa. B psize ciyuyaeB BeIMYMHA CTATUYECKOTO YPOBHS MOXKET ObITh
MIOJIBEPYKEHA CE30HHBIM, @ MHOTJa CYyTOUYHBIM KOJIeOaHUEM, HallpUMeEDp, TIPU TUPABIHMYECKON
CBSI3M C MTOBEPXHOCTHBIMH BoJamu. [Ipu anuTenbHO 3KCITyaTalny Bo103a00poB, Kak MPaBUIIo,
IIPOUCXOJUT CHUKEHUE CTATUYECKOIO YPOBHS U3-32 CHUIKEHMSI IbE30METPUUECKOT0 Haropa.

JInHAMHYeCKUM YPOBHEM BOJbI (HI[) — Ha3bIBACTCAd OTMCTKA NOBCPXHOCTHU BOAbLI B CKBA’KMHC
IpU BOJOOTOOpE U3 Hee. Y POBCHD BOJIBI B CKBAXKHHE CHHUYKACTCS C YBEJIMUYCHUEM BEITUMIMHBI
BOJI00TOOpA BOJIBI 3 CKBAKUHBI.

[MonmxenneM (S) - Ha3pIBaeTCs pa3HOCTh Mexy cratmdeckuM (H.;) n muaammgeckum (Hy)
YPOBHEM BOJbI B CKBAXJKUHC IMPU OIIPCACIICHHBIX 3HAYCHUAX BCIIMYUHDBI BO,Z[OOTGOpa 13 HEC

S = He, - Hy (1.1)



JleGuToM cKBakuHBI (Q, M/4) — HA3BIBACTCS KOIMYECTBO BOJIBI 3a0upaeMoii U3 CKBaKUHBI PU
YCTaHOBHBIIIEMCS TUTHAMUYECKOM YPOBHE B €IUHHILY BPEMCHH.

YnenpHbIM 1€6UTOM (q, M/a M) — Ha3bIBaCTCs OTHOIIEHUE JeONTa CKBAKUHBI K TTIOHMKCHHIO,
MOJIyYEHHOMY IIPH TaHHOW BEJIMYMHE BOJIOOTOOpA.

q=0Q/S(1.2)

VY nenbHbI 1e0UT XapaKTepu3yeT BOAOOTAaYy BCKPBITOIO BOJOHOCHOT'O TOPU30HTA, U
TUIPABINYECKHE XapaKTePUCTHKU CKBAKUHBI.

TeopeTnyecku CYUTAETCSA, YTO JIsl HATOPHBIX BOJJOHOCHBIX TOPHU30HTOB BEJIMUMUHA YACIBHOTO
neburta nocrosiHHa. [IpakTuyecku, ¢ yBelIMdeHHEM BOJOOTOOpA U MOHMKEHUEM YPOBHSI B
CKBa)XMHE BO3PACTalOT COMPOTUBIICHUS IBHXKEHHUIO BOJIBI B BOJJOHOCHOM TOPU30HTE, HA BXOJIE B
¢bunbTp U nanee B 00caHBIX U BOJOMOJbEMHBIX TPYOaxX, 1 COOTBETCTBEHHO MPU YBETUYCHUH
BO/I00TOOpa 3HAYCHHE YACTHHOTO 1e0NTa UMEET TCHICHIUIO K MTOHIKEHHUIO.

2. ObopynoBaHue BOA03200PHBIX CKBAKUH

Bopno3abopHble CKBaXXKMHBI YCTPaUBAIOTCS B MaBHJIbOHAX, KOTOPBIE IPEeIHA3HAYECHBI 151
pa3MenieHus: 000pyI0BaHUS CKBaXUHBI, IPEJOTBPAIICHUS HECAHKIIMOHUPOBAHHOTO JTOCTYTA K
CKBa)KMHE M 000pYI0BaHUIO, 3aIIUTHI OT HEOJATONPUSTHBIX MOTOJHBIX YCIOBUI

[TaBUIBOHBI CKBAXKHH MOTYT YCTPaUBaThCsl HA36MHOI0, TIOJI3EMHOTO U MOJTy3arIy0JIeHHOTO
tuna. [TaBMIbOHBI HA36MHOTO U TIOTY3aray0JIEHHOTO TUIA JOJKHBI OBITH 000PYI0BaHbI
cucreMaMu otoruieHus. Kak npaBuiio, OTOMIEHHE MPOU3BOIUTHCS ITyTEM HUCITOIb30BAHUS
anekTpoodorpesareneil. HeoOX0aMMOCTh OTOMIICHHSI TO3EMHBIX ITaBUIHLOHOB ONpEAeIsIeTCs
MCXO/1 U3 KOHCTPYKIIMH MaBUJIbOHA U XapaKTepa dKCILTyaTallui CKBAKUHBI. [[aBUIbOHBI
CKBa)XMH JI0JKHBI IMETh HAPYKHOE U BHYTPEHHEE OCBEILICHHUE.

3aI‘JIy6JI€HHBIe u HOJIyBElI‘JIyGHGHHBIG CKBAa’XMHHBIC ITaBUJIBOHBI JOJI?KHBI OBITE HU30JIUPOBAHBI OT
MOCTYIINICHHA B HUX I'PYHTOBBIX BO/JI, 4@ TAKXKC OT 3aTOIIVICHUA ITOBEPXHOCTHBIM CTOKOM. ﬂ.]'[ﬂ
yAaJICHHA BOJbI, Hona;[a}omeﬁ B IIaBUJIbOH, ITOJIbI JOJIKHBI YCTPAUBATHCA C YKIIOHOM K C60pHBIM
IpusaMKaM, OTBOAAIIUM BOY. HpI/I HCBO3MOXXHOCTH YJAAJICHUA BOABI CAMOTCKOM,
npeaycMaTpuBacTCAa yaaJICHNUEC BOJAbI HACOCAMMU.

B naBmiboHax pa3MemarTcsi OTOJIOBKH CKBaXKHH, dJICKTPOJIBUTATEIH, €CIIM CKBAKUHA
000pyIyeTcsi HACOCOM C TPAaHCMHCCHOHHBIM BaJIOM, TOPHU30HTAIbHBIE IIEHTPOOEKHBIE HACOCHI,
prOOPHI OTOIJICHHUS, ITYCKOBAst U KOHTPOJIbHO-M3MEPHUTEIbHAS anapaTypa, IpuoopbI
aBTOMATHKH, a TAK)KE 3JIEMEHTHI HAIIOPHOTO TPYOOIPOBO/Ia, HA KOTOPOM YCTaHABIMBAIOTCS
3aJIBM)KKH, OOpaTHBIM KJIAallaH, BAaHTY3, KpaH JjIsl 0TO0pa nmpoo, U TpyOOTPOBO/I C 3aABUKKON ISt
cOpoca BOJIbI IIPH IMTYCKE M MPOMBIBKE CKBaXKUHBI. [1aBUIBOH 10JIKEH OBITH 000PYIOBaH JIOKOM,
pacrioiaraeMbIM HaJl yCTheM CKBKUHBI. Pazmeps JTroKa JT0JDKHBI 00eCIIeYrBaTh BO3MOXKHOCTb
MOHTa)Xa ¥ JIEMOHTa)Ka BOJONIOALEMHOTO 000PY/I0BaHHSI CKBaKHUHBI C HCIIOJIH30BAHUEM CPENICTB
MeXaHU3aIIH.

B onopHO# 1IMTe OrojioBKa CKBaKMHBI yCTPAUBAETCSI OTBEPCTHE JUIS 3aMepa YPOBHEN BOJBI.
OTBOJ] OOPHO¥ ITUTHI OCHAIIAETCS MATPYOKOM CO IITYLIEPOM JJISi MOHTa)Ka TPEXXO0I0BOTO
KpaHa 1 MaHOMETpa.

Jlig npenoTBpalleHus NonagaHus 3arps3HEHUN 4epe3 yCThe CKBaKUHBI OI'0JIOBOK
repmetusnupyercs. ['epmeTusanms oroJloBKOB OCYIIECTBIISIETCS CAIbHUKAMH,



yCTaHaBJIMBAEMBbIMHU B OTBEPCTHX ONMOPHON TUIUTHI AJIs BBOJA Kaless, IPOBOJIOB JaTYMKOB U
TPYOKH JIJIs 3aMepa YPOBHEH BOJIBI, @ TAKKE PE3MHOBOM MPOKIIAIKON MEXITY OTIOPHOM TUTUTON U
¢annem yctbeBoro natpyoka. IlpoBepka repMeTHYHOCTH OCYILIECTBIISCTCS MTyTEM CO3aHHS
M30BITOYHOTO JABJICHUS B TIOJIOCTH CKBaKUHBI KOMIIPECCOPOM, TIPU MPEIBAPUTEIHLHO
3aryymeHHoM QuiaHIe Ha ONOpHOU TunTe. ['epMeTHYHOCTh cunTaeTcs 00eceyeHHOH pu
OTCYTCTBHH ITY3BIPKOB BO3/yXa, HA CMa3aHHOM MBUIBHOM PacTBOPOM, CTBIKE MEXIY ONIOPHOU
IUTUTOW M YCTHEBBIM MAaTPyOKOM IpH JaBJICHUU B 1osiocTu ckBaxunbl 0,3 MIla. Harueranue
BO3/yXa B MOJOCTh CKBaKUHBI OCYLIECTBIIIETCS Yepe3 MaTpyOooK JJIsl U3MEPEHUs YPOBHEHN B
ckBakuHe. [Ipy ucnplTaHUAX Ha TEPMETUYHOCTD HE JJOITYCKAETCsl IOHUKEHUE YPOBHS BOJBI B
CKBa)KMHE, BbI3BaHHbIC HATHETAHUEM BO3/1yXa, HUXKE 2 M OT Bepxa ¢uuibTpa. /s usmepenus
[I0JJa4M BOJIbI U3 CKBAXKHMHBI, KaK MIPABUJIO, YCTAHABIMBAIOTCA TypOUHHBIE BoJoMepbl. Bogomepsr
yCTaHABIUBAIOTCS HAa OOBOHOM JIMHUHM JIJ1s1 00€CTIeUYeHUsT BO3MOKHOCTH UX peMOHTa 6e3
IpeKpalleHus 1Mojaa4u Bojbl. B ciiyuae ecnu nmapaMeTpbl TypOMHHBIX BOJOMEPOB HEIOCTATOYHBI
JUTSL U3MEpPEHUs pacxo/ia Win Tpedyercs nepenaya HHGOpMaIuK 0 pacxoie BOIbl Ha
paccTosiHUM, CIEAYeT IpeaycCMaTpuBaTh YCTaHOBKY AU(PepeHIINaIbHBIX MAaHOMETPOB,
MOAKIIOYAEMBIX K CYXKAIOIIHUM YCTPOKHCTBaM

Jnis 3a60pa BOJbI U3 BOI03a00PHBIX CKBXKUH MOT'YT HCIIOJIb30BaThCs BOJONOABEMHUKI
Pa3IMYHBIX TUIOB: APIAUPTHI, TOPU30HTAIBHBIC IIEHTPOOEKHBIE HACOCHI, TTyOUHHBIE
apTe3MaHCKUE HACOChI C BEPTUKAIBHBIM BaJIOM, INTYOMHHBIE HACOCHI C OTPYKHBIMU
AIIEKTPOABHUTATENIMH U APYTHE BOJOMOABEMHUKHU. BIOOp THIIA BOJIOTIOABEMHOTO
000pYyIOBaHUS IOJIKEH OCYILECTBIATHCSA UCXO U3 KOHCTPYKIMH CKBAKUHBI M €€ TEXHUUECKUX
XapaKTEpUCTHK, XapaKTepa €€ 3KCIUTyaTallui, TP YCIOBUM MUHUMM3ALMH 3aTPaT Ha MOJbEM
BoJibl. [IpenmyniecTBeHHO A1 3200pa BOJIbI U3 CKBAXHH UCIOJIb3YIOTCS 3JIEKTPOMEXAHUUECKUE
BOJIOTIOABEMHHKH (HACOCHI), B OOJIBIICH YacTu cllyyaeB MorpyxHble Hacoch! Tumna JLIB. /s
CTPOMTENBHBIX OTKAYEK U3 CKBAKUH NPH HATMYMHM MEXaHUYECKUX MTPUMEceil B OTKaunBaeMOM
BOJIC MOT'YT IPUMEHSATHCS SPIUPTHI.

l'opuzoHTaNBHBIE IEHTPOOEIKHBIE HACOCH MOTYT UCIOJIL30BaThCA I 3a00pa BOJIBI M3 CKBAXKUH
C TMOJIOKEHUEM TMHAMUYECKOTO YPOBHS HE HIKE 5 M OT OTMETKH OCH YCTaHOBKH Hacoca.
Hacocubie yctaHoBku ¢ TpaHcMuccrOHHBIM BasioM (tuna YIITB, ATH, A) npennaznadens! s
3a0opa u moja4n Bo bl o0mieit munepanm3arueit 10 2000 mr/i, pH 6,0-9,5, Temnepatypoit He
BhIme 35°C, copepxanueM xiaopuaoB a0 350 mr/m, cynsdartos 1o 500 mr/i, cepoBoopoaa 10
1,5 mr/n. ConeprkaHue TBEPABIX MEXAaHMYECKUX MPUMECEH TOMYCKAETCs sl YCTAHOBOK THTIA
YITB go 1000 mr/n (0,1% mo macce), ans ycranoBok ATH no 5000 mr/x (0,5% mo macce).
[TpousBoauTenbHOCTh HacocoB Tuna YI[TB, ATH, A - 30-200 M/, MakcnmanbHas rIyouHa
obopyayembix ckBaxuH 100 M. B cpeHeM naHHBIE TUITBI HACOCOB UCIOJNIB3YIOTCS TIPH TITyOHMHAX
ckBakuH 30-40m. MonTaxk Hacoca Tuna ATH npousBoauTcs myTem npucoeInHeHus
BCachIBaroIIel TpyObl K HHKHEMY (hJIaHIly Hacoca, IOCje Yero HacocC OMYCKAeTCsl B CKBAKUHY.
MOoHTaX BOJIOHATIOPHBIX TPYO U 3JIEMEHTOB TPAHCMHUCCHUU OCYIIECTBIISIETCS] TOCEKIIHOHHO.
TpaHCMUCCHOHHBIN BaJl HACOCA COEIUHAETCS C POTOPOM BEPTUKAIBHOIO AJIEKTPOJIBUTATENS
4yepes calbHUKOBOE YIUIOTHEHHE. BONTHI (hiaHIIeBbIX COeIMHEHUI HAIOPHOTO TPyOOIpoBoOaa
JUTSL IPEIOTBPAIICHUS] CAMOOTBHHYMBAHUST OCHAIIAOTCSI KOHTPArakol WM CTOMOPHOM II1aitboi.

Hacocwr D11B npeanaznadeHs! A1 Moja4u BOJIbI ¢ 001Ie MuHepanu3arueit He 6oiee 1500
mr/n, pH - 6,5-9,5, konuenTpauueit xiopuaos He 6osee 350 mr/n, cynbpatoB He Oonee 500 mr/im,
cepoBojsiopoza 1o 1,5 mr/mn, remneparypoit 10 25°C, coaep:KaHueM TBEPIbIX MEXaHUYECKHUX
npumeceii ue Gomee 0,01% 1o Macce. [Ipor3BogUTENBHOCTE Hacocos Trma LB 0,7-300 m>/u.
MakcumanbHas TIyonHa 000pyayeMbIX CKBaKHUH 110 700 M.

Hacoc ckBa)KMHBI ITOKITFOYAETCS K AIEKTPUIECKOM CETH Yepe3 CHCTEMY YIIPABICHUS U 3aIUTHI
(T. H. CTaHLUS YIPABICHHS), KOTOPAs TOJKHA 00ECTIeYNBATD:



* aBTOMATHYECKHI ITyCK ¥ OCTAHOBKY HACOCA B PEXKHUME «IPEHAX) HIIA «BOJIOTIOHEMY B
3aBUCUMOCTH OT YPOBHSI BOJIBI B CKBR)XKMHE HJIM BOJIOHATIOPHOM OarrHe (pe3epByape),

* PYYHOH ITyCK M OCTaHOBKY Hacoca,
* TUCTAHIIMOHHBIN ITYCK ¥ OCTAHOBKY HACOCa;

* OTKITIOYCHHE AJIEKTPOHACOCA TIPU MEePEerpy3Kax, KOPOTKUX 3aMBIKAHHSIX U HETOTHO(A3HOTO
pexuma paboThI;

* 3aIIUTY OT "'CyXOro xoAa" - OTKJIIFOYEHHUE AJIEKTPOHACOCA MPHU MOHUKEHUH YPOBHS BOJIbI B
CKBa)XMHE HUKE KOHTPOJIUPYEMOTO 3HAYCHUS;

* CBETOBYIO CUTHAJIM3AIMIO aBAPUMHOTO OTKIIFOUEHHUSI SJIEKTPOHACOCA;
* KOHTPOJIb TOKOBOW HArpy3KH Hacoca B OJIHOU u3 ¢as3;

Bo Bpems 3kcIuTyaTanuy CKBaKMHHBIX HACOCHBIX YCTaHOBOK KOHTPOJUPYETCS MIOKA3aHUE
JIaBJICHUs] HA MAHOMETPE U CUjla TOKa Ha aMIIEpMETPE CTaHIMM ynpasieHus. Pa3 B mecsiy
U3MEPSETCS CONPOTUBIICHUE U30JIALUH CUCTEMBI KaOeb-ABUraTelb, a TAKXKe IPOU3BOIUTCS
OCMOTp M TEXHUYECKOE 00CTY)KMBAHUE CTAHIIMH YIIPABICHUSI.

[Ipu skcmuTyatanuu CKBasKWHBI TOJDKHBI COOTIOIATHCS PEKUM BOAOIIObEMA ONPEACTICHHBINA TPH
COOpY)KEHUH CKBOKUHBI. He TomycKaeTcst ycTaHOBKa B CKBOKHHY BOJIOTIOABEMHOTO
000pyIoBaHus C TOJa4el MPEBBIIIAIOIICH IKCILTYyaTAIMOHHBIN 1e0UT. JIeOUT CKBasKUHBI
noipkeH ObITh Ha 10-15% BbITIIe MaKCHMaTbHON TTPOU3BOIUTEIIHFHOCTHA HACcOCA,
YCTaHABIMBAEMOTO B CKBAXHUHY.

[Tonaya ckBaXMHBI KalITUPYIOLIEH MecyaHble BOJIOHOCHBIE TOPU30HTHI IIPH 3aITyCKE B
IKCIUTyaTaINIO JOKHA COCTaBIAThH He Oonee 60% OT MPOEKTHON MPONU3BOAUTEIHLHOCTH C
MOCTETIEHHBIM €€ YBEeJIMYEHHEM JI0 MPOEKTHOM B TeueHue 6-8 yacoB paboThI.

[Tpu HanMuuUK pe3epBHBIX CKBAXHUH, OHH JTOJIKHBI UCTIOJIB30BaThHCS AJIsl 3a00pa BOIbI HE MEHee 2-
3 cyTok B TeueHue Mecsua. [lpu skcrutyaTauy peKoMeHAYeTCs IOAAEpKUBaTh PABHOMEPHBI
pexum 3a00pa BOJBI C OCTAHOBKAMH Hacoca He yaile 2 pa3a B yac.

3. O6cnenoBanmne BOA03a00PHBIX CKBAKUH

OO0cnenoBaHne CKBaKUHBI POBOUTCS JIJIS1 BOCCTAHOBJICHUS WM YTOYHEHHS TEXHUIECKIX
XapaKTEPUCTUK CKBAKUHBI, TPEOYIOIMINXCS 711 OLIEHKH BO3MOXKHOCTH JajbHeen
IKCIUTyaTaIlMi, HEOOXOIMMOCTH U CTETICHH CII0XHOCTH PEMOHTA WU PEKOHCTPYKIIUH,
HEO0OXOIUMOCTH JTMKBUIAIINH.

OO0cnenoBanne MEHCTBYIOMIMX BOJ03a00PHBIX CKBAXUH MTPOU3BOAUTCS B HECKOJIBKO ATAIOB.

Oran 1. CO0p 1 aHaIM3 UCXOTHON JOKYMEHTAIMH (YCTaHABIMBACTCSI MECTOIIOIOKCHHE
CKBa)XMHBI, OPraHU3aLUs, COOPY>KaBIIasi CKBaKUHY, I'0Jl COOPY>KEHHsI, Crioco0 OypeHus,
MPOEKTHAsA KOHCTPYKIUS CKBa)KUHBI, TPOEKTHBIN Ie0JIOTHYECKUH pa3pes, MaTepuail U JUaMeTphbl
oOcaHBIX TpYyO, TUN U AiTUHA GUIBTPa, COOUPAIOTCS U AHATTU3UPYIOTCS CBEJICHUS O
HKCIUTyaTallMi CKBaYKUHBI, IEPUOJI SKCILUTYaTaI[H, IEPEPHIBBI B pabOTE BOJONOIHEMHOTO
000py0BaHusl, IPUYUHBI OCTAHOBOK, HAJIMYKE [TECKOBAHUS, BUABI U CPOKU MPOBEACHHBIX



PEMOHTHEBIX paboT, TaHHBIE O JeOUTE U YIACIbHOM IeOUTEe CKBAKHHBI, XHMUYECKOM COCTABE
3a0upaeMoii BOJIBI B IIPOIIECCE IKCILUTYaTallud CKBAKUHBI;

Oramn 2. HatypHoe o0cie10BaHie CKBa)KUHBI.

- OnpenienieHrie OCHOBHBIX MMAPaMETPOB CKBAXUHBI (IIPOU3BOASATCS 3aMephbl CTATUYECKOTO U
JUHAMUYECKOT0 YPOBHEH, e0uTa U TIIyOMHBI CKBa)KUHBI);

- [IpoBeneHne NOMOTHUTENBHBIX CIIEHATM3UPOBAHHBIX paboT 0 00CIEeIOBaHNIO CKBAKUHBI
(IMHAMUKH TOHMKEHUS M BOCCTAHOBIICHUS YPOBHS, 0TOOp Mpo0 BOJIBI HA aHAIN3, OCMOTP H

pPEeBU3HS HA3EMHOTO U BOJIOIIOIBEMHOTO 000PYAOBaHUS, KAPOTaX, pACXOAOMETPHS U T.1.).

Oran 3. O6paboTKa pe3ynbTaToOB 00CIeI0BaHMs (aHAIN3 TaHHBIX, TOJTYyYEHHBIX MTPU
o0crenoBaHuy, ¢ pa3pabOTKON PEKOMEHIAINH).

Ecnu 0603Ha4uTh 1aHHBIE, TOJIyY€HHBIE B pe3yIbTaTe 00CIeAOBaHMS CIEIyIOIUM 00pa3oM:
Qo , Q¢; — HavaNBHBIN ¥ U3MEPEHHBIN MPU 00CICIOBAaHUHU ACOUT CKBAYKUHBI, MS/‘I;

0 N . N
H"r, HC., — HauanbHBIN 1, U3MEPEHHBIN MPU 00CTIEIOBAaHUH, CTATHYECKUN YPOBEHb BOJIbI B
CKBa)XUHE, M;

0 " . .
H",, HC¢, — HauanbHBIA 1, U3MEPEHHBIH MTpHU 00CIeI0BaHUH, TMHAMUYECKUN YPOBEHB BOJIbI B
CKBa)KMHE, M;

0
S”, S¢ — HayanpHOE U, TOTYYEHHOE TP 0OCIEOBAHNH, 3HAUCHHUE TTOHIKEHUS B CKBAKUHE, M;
. . . 3
Jo , q¢ — HAYaTBHBIN U TOTYYEHHBINA TTPU 00CTIETOBAHUY YICIBbHBIN 1e0UT CKBAKHUHBI, M /4.M
0
H% , HCy — rmy6uHa ckBa)KUHBI HaYadbHAs U U3MEPEHHAs IIPU 00CIEI0BaHUH, M.

HpI/I aHaJIU3€ COOTHOIICHUHN AaHHBIX BCIIMYMH MOXXHO CACTIATh HCKOTOPKIC BEIBOJBI O
TCEXHUYCCKOM COCTOSAHHUH OGCHGI[yGMOﬁ CKBa’>XHHBI

a) Qo= Q¢ , H% = H¢y, S° =S¢, qo = q¢, H,; = He, ;

HpOI/I3BO,Z[I/ITe.HBHOCTB CKBA>XHMHBI HC U3BMCHMWJIACh, KOJIbMATalugd OTCYTCTBYCT, U IIPOBCACHUA
KaKWX-JINOO pEMOHTHBIX paboT HE TpeOyeTCsl.

6) Q¢ < Qo, HE,; < Hocn HO;[ =H¢,, SO =S¢, qo = q¢, H¢g = HOg :

CHMKeHUE CTaTUYECKOr0 U JUHAMHYECKOI0 YPOBHS IPU HEU3MEHHBIX 3HAYEHMSIX TOHUKEHUS U
YIIEIBHOTO 1e0UTa CBUETENLCTBYIOT O CPAOOTKE MbE30METPUUYECKOTI0 YPOBHS 10 paliOHy
BOJ103a00pa. B oT/eNbHBIX Cilydasix MOKET MOTpeOOBaThCS YBETUUEHUE ITYOUHBI 3arpy3KU
Hacoca.

B) Q¢ < Qp, H¢., = H%,, HE, > H,, S¢, < S%, q¢ = qp, HY = Hey ;
[Ipu ymeHbIIeHn 1e0UTa ¥ TOHMKEHHSI ITPU MTOCTOSTHCTBE 3HAUCHUH yIeIbHOTO 1eOUTa 1

CTATUYECKOTO YPOBHSI HanbOoJIee BEPOATHON MMPUIMHON TAaKOM CUTYAITUH SIBIISICTCS
HCHUCIIPABHOCTH HACOCA.



r) Q¢ =Qp, He, = H,; , HE, > H,, S¢>S°, gt <qo, H% > Hey ;

B CJIydac YMCHbIICHUSA YACIBHOI'O ,Z[G6I/ITa n FJ'Iy6I/IHI>I CKBA>XHMHBI BBICOKA BECPOATHOCTD
00pa3zoBaHus IECYaHBIX TPOOOK B CKBAKUHE C 3aHECEHUEM YacTh pabodyero oobema mojaocTu
(GmIbTpa BCIIEACTBUE IECKOBAHUSI.

m Q¢ =Qo, He, = Ho: , HE, > H,, SE>S°, q¢ < qo, HY = Heg ;

CHuxeHue yAeabHoro 1e01Ta Ipyu HEM3MEHHBIX 3HAUEHHSIX TITyOMHbBI CKBaKUHBI IIPETONIaraet
HaJIM4YMe KOJIbMaTalluu GUIbTPa U NPUQPHUIBTPOBOIM 30HBI CKBAKUHBI.

Jliist mpoBeieHust 00CIeIOBaHUS HCIIOIB3YIOTCS MPUOOPHI U 000y IOBAHUE JIJISI H3MEPECHHUS
YPOBHEH BOJIbI B CKBOXKMHE, TTyOWHBI CKBOXKUHBI, PACX0a BOJIbI TIPHU BOJIOTIOIBEME.

Jls 3amepa ypoBHEH MOTYT IPUMEHSTHCS PYJIETKH ¢ METPUPOBAHHBIM IIPOBOJIOM HIIN CTAJIbHBIM
KaHATUKOM, DJIEKTPOYPOBHEMEPHI, paOOTAIOIINE 32 CUET U3MEPECHHS CONIPOTUBIICHHS MEKIY
JATYUKOM, OIYCKAaE€MbIM B CKBaXXHHY, U 00CaJHON KOJOHHOM, a TaKkKe Ipyrue TUIIbI
3IIEKTPOYPOBHEMEPOB (MaHOMETPUYECKHE, CAaMOTIMIITYIIHE U T.7.). He nomyckaercs 3amep
ypoBHE npubopamMu, U3MEPUTEIbHBIE HUTH WU IIHYPBI KOTOPBIX, U3MEHSIOT CBOIO JJIMHY MO
BO3/ICHICTBHEM CHIPOCTH, HAMOKaHUs JIMOO HATSHKEHUS. B MeXaHWYeCKuX ypoBHEMEpPAX
UCIOJIb3YIOTCS CHeHalIbHbIE HACaJKH, U3JA0IINX XapaKTEPHbIi 3BYK (CBUCT, XJIOMOK) MIPU
JOCTHKEHUH YPOBHS BOJBI. 3aMepbl YPOBHEH BOJIBI B CKBAKUHE U TTyOMHBI CKBAKUHBI JTOJIKHBI
MPOU3BOJIUTHCS OT OJJHOU U TOW e OTMETKHU Y YCThsI CKBaXKUHBI

Jiist u3MepeHus pacxol0B BOABI MMPH OTKAYKaX M3 CKBaKUH MOTYT IPUMEHSATHCS EMKOCTH C
OTTapUpPOBaHHBIM 00BEMOM, BOJIOCIIHBHI, KAMEPHBIE H Oe3KaMepHbIe AradparmMsl, COTIIa
Bentypu, potameTpsl, 31eKTpOMarHuTHbIC, MHAYKIIMOHHBIC, KPBLIbYATHIC U TYPOHMHHBIE
BostoMephl. [Ipn m3mMepeHnn 1e0UTa CKBaKHHBI C TIOMOIIBI0 EMKOCTEH ¢ OTTapUPOBaHHBIM
00BEMOM, 3aMOTHEHUE EMKOCTH JIOJKHO MTPOU3BOUTHCS 32 OTPE30K BpeMeHu He MeHee 30
CEKYH]I, UTsl 00eCTIeYeHHsT TOUHOCTH 3aMepa. TapupoBKa eMKOCTH IMMPOU3BOIUTCS C TTOMOIIBIO
MEpHBIX HUIHHIPOB. [Ipn u3MepeHnn pacxoaa BOJIOMEpPaMH, AJTHMHA TOPU30HTAIEHOTO
MPSIMOJIMHEHHOTO y4acTKa TpyOOIpoBo/ia J0KHA OBITh HE MEHEe 5 THaMeTpOB TPyOOIpoBoIa
nepes BOJAOMEpOM U 2-5 auaMeTpoB 3a BogomepoM. [Ipu onpenenennu pacxonoB MpH OTKauYKax
U3 CKBaXXHMH Ha cOpOC, K KOHILY TPYOOIIPOBO/Ia, U3 KOTOPOTO MIPOU3BOIUTCS CITMB KHUIKOCTH,
NPUCOETUHSIETCS. OTBOJL JAJISl TOTO, YTOOBI TPYOOIIPOBO/I C BOJAOMEPOM PabOTal MOJTHBIM
ceueHreM. Pe3ynbTaThl MPOM3BEICHHBIX 3aMEPOB M OTIPE/ICIICHNH, TOTyYSCHHBIX TTPH
o0cie10BaHNM, OQPOPMIISIOTCS B BUJE aKTOB C 3aKJIFOYCHUEM O TEXHUYECKOM COCTOSIHUU
CKBaKHHBI.

CrneunanbHblie paboThI IO 00CIEIOBAaHUIO CKBAYKUH MPOBOAATCA MIPU MOTPEOHOCTH TOTyYEHUS
JOTIOTHUTENFHOU WH(OPMAIIUK O TEXHHYECKOM COCTOSIHIH CKBaXHHBI. HE00X0AMMOCTh HX
IIPOBEJICHUS YCTaHABJIMBAETCS [IPU aHATIU3€E JaHHBIX NPEABAPUTEIHHOTO 00CIeI0BaHUS
CKBQKUHBI.

K omHOMY M3 BUJIOB CHieIMaIbHBIX PA0OT Ha CKBAKMHAX OTHOCHUTCS MTPOBEACHUE HX
o0cIie1oBaHus ¢ UCTIOIb30BaHUEM "mieyaTu’ (0Tpe3Ka TpyObl ¢ JepeBIHHON MPOOKOH, HU3
KOTOPOH IMOKPBIBAETCS CIIOEM MACTHKH HMJIH IUIACTIIIMHA). Takoe 00cieoBaHie CKBAXKIH
NpeHa3HAuYeHO TS ONpeAeTICHUs YPOBHS BepXa M JUaMeTpa Cpe3aHHON I BBIBEPHYTON
KOJIOHHBI TPYO, YPOBHS YCTAaHOBKH BEpXa U AMAMETpa HaaGUIbTPOBOU TPYOBI, TITyOUHBI
HaXOXXJCHUA U (OPMBI, YIIABIIETO B CKBAXMHY HHCTPYMEHTA, BOJONIOIBEMHOTO 000PYI0OBAHHS.
YpoBeHb Bepxa yCTaHOBKH HaA(PHUIBTPOBOM TPYOBI, IITyOMHA HAXOXKACHUS YIABIIETO
000pyI0BaHUS OMPEEIISETCS 10 PE3KOMY HApACTAHUIO COITPOTHBIICHUS MPOXO0KICHUIO



"meyaTH" MO MOJOCTH CKBAXUHBI. /lnamerp HaaduiabpoBoii TpyOs! (Cpe3aHHON MM BBIBEPHYTOMN
KOJIOHHBI TPYO) (hopMa yIaBIIero B CKBAKHHY HHCTPYMEHTA OMPEACIIACTCS MPU aHATN3e
OTIIEYaTKa Ha HWYKHEM cpe3e "'mevaTu' MoJIydeHHOH NpH €€ MPOX0KIEHUH 10 TI0JI0CTU
CKBaXKHMHBI.

Pe3ncTuBUMETpHS CKBaXXHH UCTIOIB3YETCSI VIS YCTAHOBIICHHSI MECT ITPUTOKA BOJBI B CKBRXKUHY C
OnpeaACIICHUEM OTHOCHUTEIBHOM MHTEHCUBHOCTHU IMPUTOKA BOJbI, YTOYHCHUSA MCCTA YCTAHOBKU
paboueii yacTu GUIBTPA, ONPEACICHUE MECT HAPYIICHUsI TEPMETUIHOCTH 00CATHBIX TPYO.
P€3I/ICTI/IBI/IMeTpI/I$I OCHOBaHa Ha ONPCACICHUN CKOPOCTH UBMCHCHHUA KOHICHTpPALIUH COJICBOT'O
pacTBoOpa, KOTOPBIM 3aIOHSIETCS MOJIOCTh CKBAKUHBI, B 3aBUCHMOCTH OT CKOPOCTH (PHITBTPAITUH
BoJibL. [Ipu mpoBeneHnu Takoro poja paboT MepBOHAYAIBHO CKBAXKUHHBIM PE3UCTHBUMETPOM
OTIpeneNsieTcs yAeIbHOe CONPOTHBIICHHE BOJIBI B CKBaXXHHE. [lociie yaenbHoe COpOTHBIICHUE
CTO.H6a BOJAbI CHUIKAIOT ITYTEM 3aIllOJIHCHHS IMMOJIOCTU CKBAKUHBI COJICBBIM PACTBOPOM. HOBTOpHO
MIPOM3BOJIAT 3aMEPHI YICIIEHOTO COTIPOTUBIICHUS CTOJIOA BOIBI CKBRKUHBI PE3UCTUBUMETPOM C
perucTpanyeil JaHHbIX B BHJIE UarpaMMbl. B MecTax moBpexaeHus TpyO U B 30HE YCTaHOBKHU
(GMIBTpa PETUCTPUPYIOTCS 30HBI BBICOKOTO YACITHFHOTO COMPOTHBIICHUS 32 CYET PUTOKA CBEKEH
BOJFbI.

OO6cnenoBaHne CKBOXUH 3JIEKTPOHHO-KAPOTAXHBIMHU CTAaHIIMSIMU TPEAHA3HAYECHO JUIS
YTOYHEHHSI T€OJIOTUYECKOTO pa3pe3a B MECTE COOPYKEHUSI CKBaKUHBI, BbIICTICHHUS B
Te0JIOTUYECKOM pa3pe3e BOJOHOCHBIX MOPOJ, ONPEIEIICHUS MECT MIOBPEXKACHUS 00CaTHON
KOJIOHHBI TPYO, OIIEHKH KayecTBa LIEeMEHTUPOBAaHUS 3aTPyOHOT0 MPOCTPAHCTBA CKBAXKHUHBI,
OTIpeieNIeHNUs] HaJTMYHsI TIEPETOKa BOBI IO 3aTPYOHOMY IPOCTPAHCTBY CKBAXKUHBI, ONIPEICTICHHS
MHTEpBaJla yCTAaHOBKHU pabouelt yactu ¢puibTpa. [myObuna 3aneranus reoJoru4eckiux mopoa u ux
COCTaB ONpEENAETCS M0 Pe3yIbTaTaM COMOCTABIICHUS: KAXKYIIUXCS YACIBHBIX COMPOTUBICHUN
nopoy, (KC - kapoTax); ecTeCTBEHHOM paJlOoaKTUBHOCTH MTOPOJ] (raMMa-KapoTax);
MHTEHCUBHOCTH BTOPUYHOTO raMMa-U3Ty4eHHUs, BOSHUKAIOWIETO B ITOPOJIaX MpU 00TydeHUN
MMOTOKOM OBICTPBIX HEUTPOHOB (HEHTPOHHBIN TaMMa-KapoTax). [lopuctocTs mopos, Hamu4Iue
BOJIbI B TOPU30HTAX M CTETNEHb €€ MUHEPATH3AIMU OTIPEIENIAIOTCS IO COMOCTABICHUIO 3HAYCHUS
MOTEHLIKaNa AIEKTPUUECKOIO TOJIsl, CAMOIIPOU3BOIBLHO BO3HUKAIOIIETO B F€0JI0TMYECKOM
ropuszonTe (I[1C-kapoTaxx) ¥ 3HaYEHUSAMU KKYIIUXCS YASTbHBIX conpoTuBieHuit mopoxa (KC-
KapoTax).

Hanuune u nonoxxenue B 06caaHbIX TpyOax KaBepH, TPELIMH U CBUILEH ONpenensieTcs mo-
UHTEPBAJIbHBIM IIEPEKPBITUEM TOJIOCTU CKBaXKUHBI IAKEPOM C HArHETAHUEM BOJBI B CKBAXKUHY.
[ono>xeHne KaBepH, TPEIIMH U CBUIIECH Ha 00CaIHBIX TPyOax, a TAKXKE OI[CHKA BETMUMHBI UX
IUIONIAN IPOU3BOJUTCS 110 MHTEHCUBHOCTH MOIVIOIIEHUSI HATHETAEMOM B CKBa)KMHY BOJIBI.

[TpoBeneHue pacxoJOMETPUH CKBaXXHUH MPEJHA3HAYEHO JUIs OLIEHKH ITPOIYCKHOM ClIOCOOHOCTH
¢mbTpa, monydeHue nHGHOpMAIMK O IPUTOKE UITH €€ TIOTJIONICHUH Yepe3 00caHbIe TPYObI TN
canbHUKH. PacxogoMeTpus CKBaXUHBI MOYKET TPOU3BOAUTHCS C TIOMOIIBI0 TpruoopoB POTC-2
WIN UM MTOJI0OHBIX B CKBKMHAX C TeMIepaTypoil Boasl B penenax 3-80°C u coxepkaHue
xstopu0B 10 30 r/11. [IponyckHas ciocoOHOCTh (PUIIBTPA OLIEHUBAETCS IYTEM aHAJIN3a BEJIUYMH
CKOpOCTEH 0CEBOr0 MOTOKA BOJIBI U3MEPSEMbIX PACXOIOMEPOM IO UIHHE UIBTPA MPU
HarHeTaHWU BOJbI B CKBAXKHMHY JIMOO IIPH €€ OTKauKe U3 CKBaXKUHBI. Pacxoxa nu3Mepsiercs no
4acTOTE BPALICHUS KPbUIbUATKU PacxogoMepa.

O0cnenoBanne BO103a00PHBIX CKBAKUH TEJICBU3MOHHBIMU YCTAHOBKAMH TPETHA3HAYECHO IS
OTIpeIeNIeHNs THIIA, JUTUHBI, TEXHUUECKOTO COCTOSIHUS (DMIIbTpa U 00CaTHBIX TPYO MyTeM
BU3YaJIbHOTO KOHTPOJIS. TeleBU3MOHHbBIE YCTAHOBKH MOTYT IPUMEHSTHCS [T 00CIIeJOBAaHHS
CKBaXXMH ¢ abcanubiMu TpyOamu quamerpoM ot 80 1o 1000 MM, rimyounoit ctonda Boxsl 10 400
M.



4. Texunueckoe 00CIy’;KMBaHHE H PEMOHT BO103200PHBIX CKBAKMH

TexHuueckoe 00CITy)KHBaHUE BOJ03a00PHBIX CKBAXKHH ITPOBOAUTCS JUIS MO KaHUS TaHHBIX
COOpPYKEHHI B pabOTOCTIOCOOHOM COCTOSIHUU U HAJIJIEKAIeM CAHUTAPHO-TEXHUYECKOM YPOBHE.
[Ipu mpoBeieHNU TEXHUYECKOTO 00CTYKUBAHHSI OCYILIECTBIISETCS MPOBEPKA TEXHHUECKOTO
COCTOSTHUSI 000pYIOBAaHUS CKBaKUHBI U TABUJIHOHA, PEXKUMa TEPPUTOPUN 30H CAHUTAPHOU
OXpaHbl, TEXHUYECKUX NTapaMeTPOB CKBa)KMH. IIeproaMuHOCTb IPOBENEHUS TEXHUYECKOTO
00CITyXKMBaHUS CKBKUH YCTaHABIMBAETCS B 3aBUCMMOCTHU OT CPOKA IKCILTyaTal[id U COCTOSHUS
CKBa)KMH, HO HE MEHEE 2-X pa3 B IOJl.

PeMOHT CKBa)kKWH TPOU3BOJIUTCS AJISi BOCCTAHOBJICHUS M MTOIJICPKAHUS PabOTOCIIOCOOHOCTH
MCTOYHUKA BOJOCHAOKEHUS, YCTPAHEHNE 0TKa30B-HEUCIIPABHOCTEH BO3HUKAIOIINUX MTPH
9KCIUTYaTalliy WM BBISIBIICHHBIX TPH TEXHUYECKOM 00CTyXKHBaHUH. TEKyIIUN PEMOHT CKBAYKHH
MMPOBOAUTCH JIs1 YCTPAHCHUA MCIIKHUX HGHCHpaBHOCTeﬁ 1 BOCCTAHOBJICHHUS YaCTUYHO
yTpauyeHHON paboTOCTIOCOOHOCTH BO103a00PHBIX COOpYyKeHn. KanuTanpHbI peMOHT
MMPOBOAUTCH € HNCIBIO PCKOHCTPYKIIMHU UJIU IMOJTHOT'O BOCCTAHOBJICHUSA yTpaquHOﬁ
paboTocrmocoOHOCTH BOZ03a00PHOTO COOPYIKEHUS.

Ha neckyromux ckBaXxuHaxX pacrnpoCcTpaHEHHBIM BUIOM PEMOHTHBIX paboT SBISETCS
U3BIICYCHHE MTECYAHBIX MPOOOK. J[J1s1 M3BIEUEHUS IECUaHBIX TPOOOK U3 CKBAKIH MOXKET
MPUMEHSTHCS ITPOKauKa 3pinudToM, BOJOCTPYHHBIM HACOCOM MJIH MOTPYKHBIM 3JIEKTPOHACOCOM.

[Tpu npokauke 3paudToM BO3IYIIHAS U BOJIOTIOIBEMHAS TPyOa MOHTHUPYIOTCSI HA HEOOJIBIITIOM
pPacCTOSIHUAY OT BepXa MeCcYaHoi MpoOKH, 3aTeM 10 MEepe pa3MbIBaHUS U BHIHOCA TIECKA U3
CKBa)XHHBI TPYOBI 3piin()Ta ONyCKAIOT HIDKE. B cilyd4ae HetoCTaTOYHOCTH MPUTOKA BOJBI K
CKBa)XXHMHE JJIs1 00€CIIeYeHNs] MHTEHCUBHOCTH MTPOKAYKH, BOJIa B 00pabaThIBAEMyIO CKBOKUHY
nonaercst u3BHe. [Ipy mpokavyke BOAOCTPYHHBIM HACOCOM CIEIHATbHAst KOHCTPYKIIHS TAKOTO
Hacoca Ha Tpy0ax ormyckaeTcsi B CkBaxuHY. [1o HarHeTaTenbHOMY TPyOOIpPOBOY MOAAETCS BOAA
C TMOBBIIICHHBIM JaBlieHHeM. Bo BcachiBaromem natpyOke BOJIOCTPYHHOTO Hacoca CO3/1aeTcst
paspsuKeHHE U TyJa YBIEKAeTCsl TIECOK. 3aTeM MeCOK BMECTE C M01aBaeMOi BOJIOH 1O
OTBOJISIIEMY TPYOOIIPOBO/IY BEIHOCUTCS U3 CKBAXUHBI. AHATIOTHYHO TMPEABIIYIIEMY CIIYYalo 10
Mepe yaaJeHHs MecuyaHoi MPOOKHU HACOC MO-UHTEPBATBLHO MEPEMENIACTCS MO MOJOCTH
cKkBakHHBI. [Ipokayka CKBa)KUH IMOTPYKHBIMH JIEKTPOHACOCAMH BO3MOXKHA TOJIBKO TEMHU
TUTIAMHU HACOCOB, KOTOPBIE TOMMYCKAIOT MOBBIIIEHHOE COJIePKaHNE MEXAaHUUECKUX MPUMECEH B
Bojie. OOpaboTKa CKBOXKMHBI 3aKaHUYMBAETCS MTOCJIE TOr0, KOTa BoJIa He Oy/IeT coepKaTh IecKa
IPU MaKCHMAaJILHOM JleOnTe. DKCIUTyaTallMOHHBIN 1eOUT Ha3HAYAETCSl HIYKE MAaKCUMAaJIbHOTO Ha

10-20% .

OuYHnCTKA IOJIOCTH CKBAXKHUH OT IIECKA MOYKET MMPOU3BOAUTHCA KCIIOHUPOBAHHUCM. B JaHHOM
cilydyae CKBakKMHa 00pabaThIiBaeTcs IMMyTeM cOpachIBaHUS CIEIUATBLHOTO CHApsIIa — )KEJIIOHKH.
[Ipornecc aHamOrMYHBIA TPUMEHEHUIO KEJTOHOK B YAaPHO-KaHATHOM JHO0 PYYHOM OypEHHH.
[Tpu nomagaHuy JKEIOHKU Ha TIECUaHyI0 IPOOKY KiTalaH B HeH OTKPBIBAETCS U BHYTPb
IIOCTYIAET MEeCOK. Takue MaHUIYJISILIUY IOBTOPSIOTCS IIPY BO3BPATHO-IIOCTYIIATEILHOM
JIBMDKCHUH JKEJIOHKH B CKBOKMHE, KOTOPOE MepeaaeTcs o HecymuM kaHartaM. [locie 3abopa
MeCKa KEeJIOHKA MU3BJIEKASTCS M3 CKBAKUHBI U TIECOK M3 JKEJIOHKH YAaJseTCs. 3aTeM Oneparus
TIOBTOPSIETCSI IO TIOJTHOTO YaJICHHSI IeCYaHO MPOOKH.

PaboTa ¢ 5xe10HKOM MOKET OCYIIECTBISTHCSA C TIOMOLIbI0 MEXaHU3MOB YJapHO-KaHATHOTO
Oypenusi, 1e0e0K, a B OT/ICNBHBIX ClIyyasix U BpyuHyl0. B mociennem ciydyae o0beM necka B



CKBaXXMHE JIOJDKEH OBITh HEOOIBIINM. B MpOoTHBHOM cityyae TpyAOEMKOCTb JaHHOU paboThI
OKaXXETCSI CIIMIIKOM BBICOKOM.

Taxxe OgHUM U3 paCIPOCTPAHEHHBIX BUIOB PEMOHTA CKBAYKUH SIBJISIETCS MOHTAX U IEMOHTAX
BOJIOTIOABEMHOT0 00opyaoBanus. [lepen MoHTaxOM Hacoca MPOU3BOAUTCS 0OCIeI0BaHNE
cKkBakuHBI. M3MepsieTcs rimyOuHa CKBaXMHBI, IPOBEPSIETCSA HATUUKE BBICTYIIOB U CY>KEHUH,
KOTOpBIE MOTYT IPENSATCTBOBATh MOHTAXKY HacOCa B CKBaXMHE. MOHTaXX NOTPYKHBIX HACOCOB
HE PEKOMEHYETCSl TPOU3BOAUTH MPU TEMIIEpAType BO3yXa OKpyskarouien cpeabl Huxe -30°C.
Ecnu anekTpoHacoc HaXoAMJICs B YCIOBUAX HU3KUX Temnepatyp (Huxke 0°C), nepen MOHTa)koM
HACOC JIOJDKEH BBIJIEP)KUBATHCS B IIOMEIIEHUH ¢ TeMIiepaTypoil He 6onee 45°C He meHee 24 .

Ilepen ycTaHOBKOM B CKBOXKMHE AJIEKTPOHACOC MPOBEPSETCS Ha OTCYTCTBUE 3a€IaHUN U
MEPEKOCOB MPOBOPAYMBAHUEM COSAMHUTEIHHOU My(THI Uepe3 OTBEPCTHUS BO BCACHIBAIOIIEM
natpyoke. [Ipu 3Tom My(dTa H0KHA MOBOpAYUBATHCS MJIaBHO. DJIEKTPOHACOC HE JI0MYCKAeTCsl K
OKCIUTyaTaIlMH U TOJIKEH OBITh HAMIPABJICH B KAIMUTAIBHBIN PEMOHT MIPU OOHAPYKEHUU
MEXBUTKOBBIX 3aMbIKaHUI B 0OMOTKax, 3aMbIKaHHsI OOMOTOK Ha KOPITyC WM MEXIy (dhazamu,
00pbIBa 0OMOTOK, M3TH0Aa Balla, H3HOCA UJTH MIOBPEKICHUS TIOCATOYHBIX MECT B
MOJUINITHUKOBBIX IIUTaX, TPEUIMH B MOJIIMITHUKOBBIX IIUTAX, TUcOanaHca poTopa Uiu
CHUYKEHUS CONTPOTUBIICHUS U3O0JIALIUH.

ITepen MmonTaxkoM Hacoca DB, BHYTPEHHIOI MOJOCTh JIEKTPOABUTATENS 3aIIOTHSAETCS YUCTOU
npodMIBTPOBAHHOHN BOJIOH ¢ Temneparypoii He Beimie 25°C. Bxitouenne Hacoca D1B, 6e3
MPEIBAPUTENHLHOTO 3aII0JHEHUS SJIEKTPOIBUTATENS BOIOM, 3amperiaercs.

VYcranoBka Hacoca D1IB B CKBaKHMHY OCYIIECTBISETCS MPU TTOMOIIX BOJOTIOIBEMHBIX TPYO.
Bo3MorkeH BogomnorpeM mo abcaaHbIM TpyOaM ¢ MPUMEHEHHUEM CICIUAIbHBIX
TEPMETH3UPYIOIINX U OMOPHBIX YCTPOUCTB (T. H. «0eCTpyOHBIX IMOABECOK» Hacoca). luamerp
BOJIONOILEMHBIX TPYO OMpeAesieTcsl MPOU3BOAUTENLHOCThIO Hacoca. CoeTMHeHHE
BOJIOTIOTEEMHBIX TPYO OCYIIECTBIISCTCS C TTOMOIIBIO CTATBHBIX PE3b0OBBIX MY(DT Wi (IIaHIIEB.
[IpumeHeHne YyTyHHBIX Pe3b0OBBIX MYy(PT U1l COEAMHEHUS BOJONOIBEMHBIX TPYO HE
nomyckaetcs. [Ipu ucnons3oBaHuu ¢GIaHIIEBBIX COSAMHEHUHN HaA IepudepuitHoi yacTu daHa
POM3BOIUTCS BhleMKa. PopMa U pa3Mepbl BEHIEMKH JI0JDKEH 00ecrieunBaTh pa3MelleHre B Hel
Ka0eJIsi UM MPOBOJIOB 3JIEKTPUUECKOT0 MUTaHUS 3eKTpoHacoca. [Ipu MoHTaxe ¢1aH1IEeBbIX
COCIMHEHUH Kpene)KHbIe OOJITHI YCTaHABIMBAIOTCS HA BEpXHEM (pilaHIle, A PEIOTBPAICHUS
UX MONaJaHus B CKBaXUHY. [lJInHA ceKUMN BOJONOIBEMHBIX TPYO AOKHA ONPEAETATHCS
yInoOCTBOM U 0€301IaCHOCTHIO MPOBEACHUS PAOOTHI IO MOHTAXKY M IEMOHTAXY BOAOMOIBEMHOTO
000py/I0BaHUs U IPUHUMAETCS UCXO/I U3 KOHCTPYKIIMU MTaBUIIbOHA U TEXHUYECKUX MapaMeTpoB
TPy30IOABEMHBIX MCXaHU3MOB UCIIOJIb3YCMBIX IJId TGXO6CJIy)KI/IBaHI/I}I CKBa>XHH.

KabGenp i npoBojia COETUHSIOTCS ¢ BBIBOJAHBIMU KOHIIAMH 3JIEKTPOABUTraTeNs naikoil. Mecra
NaK{ U30JIMPYIOTCS MONMUXJIOPBUHUIOBON JIEHTON. TOKOMOABOASAIIMIA Kabellb TPy MOHTaKe
Hacoca 10 Mepe OIyCKaHMsI KOJIOHHBI BOJONOABEMHBIX TPYO B IOJIOCTh CKBAXKHHBI KPETUTCS
XOMyTaMH K TpyOam depes 3-4 M. [IpoBucanue kabens He nomyckaercs. [Ipu MoHTaxe
2JIEKTPOHACOCA HE CIIEAYET yAEPKUBATh €ro 3a Kabelb. DIEKTPOHACOC COETUHSIETCS C
BOJIOTIOABEMHON TpyOO pe3b00BBIM COETMHEHHEM C KOHYCHOM pe3b0oii.

DJEeKTPOHACOC C BOAONOIBEMHBIMU TPYOaMH OITyCKAIOTCS B CKBAXKUHY MTPH TOMOIIHN
IPy30I0IbEMHBIX MEXaHU3MOB C HCIIOJIb30BAaHUEM CHEIMATIBHBIX PUCTIOCOOICHUN
(MOHTaXHBIX XOMYTOB, JIEBATOPOB U T. J.), IPEIOTBPALAIOIINX CAMOIIPOU3BOJIBHOE OIYCKaHUE
WIY TaJIeHHE KOJIOHHBI TPYO B CKBAXKHUHY.

KonnyecTBo BOAOMOIBEMHBIX TPYO TOJKHO 00ecTiedrBaTh HEOOXO0AUMYIO IITyOUHY
HOTpYKEHUs Hacoca B CKBaKUHY. [Ipn ycTaHOBKe Hacoca B CKBayKHHE, €T0 BEpXHUH (hIaHen



JOJI’KEH HAaXOJIUThCS Ha TIyOMHE HE MEHee, YeM Ha | M HIKe OTMETKU JUHAMUYECKOTO YPOBHS
BOJIbI TIPH MAaKCHUMAJIBHOM ITOJ[a4€ HAacoca JJIT HACOCOB MTPOU3BOAUTENHHOCTHIO 10 200 M™/4 1 6
M IIpH POU3BOAMUTENBbHOCTH Oonee 200 m>/a. Hrokamii TOpELl 2JIEKTPOHACOCA JOJIKEH
HaXxOJIUTHCSI BBIIIE OTMETKU Bepxa padoueil uactu puibTpa HE MeHee 1 M. YcTaHOBKa
AIIEKTpOHAcOca B paboyeil 4acTu QUIbTpa HE PEKOMEHIYETCS.

[Tocne 3aBepiiennst paboT, CBSI3aHHBIX C YCTAHOBKOM 3JIEKTPOHACOCA B CKBAKUHE TIPOU3BOIUTCS
MOHTaK Ha3eMHOT0 000PY0BaHMsI U allapaTypbl: Or0JIOBKA, 3aBHXKH, OOpaTHOTO KIIaraHa,
MaHOMETPOB, CTAaHILIMK YIIpaBJIEHUs, BOAOMEPA, BAaHTY3a U T.J.

[Ipu mycke srekTpoHacoca 3a/IBUKKaA Ha HAarHETATEIbHOM TPYOOIPOBOJIE JIOJKHA OBITh 3aKpbITa
HE NMoJIHOCThIO0. [loabeM BOJbI IPH HOPMaIbHOM paboTe 3JIeKTpoHAcoca JOJDKEH ObITh OTMEUYEH
yepe3 1-2 MuHyThI nocne nycka. OnpeaeneHne NpaBUIbHOTO HAIIPABICHMsI BPAILICHUS
3JIEKTPOHACOCA MPOU3BOAUTCS U3MEHEHNEM HAIIPABICHUS BPALLCHUs POTOpa JABUTaTelIs IyTeM
NEPEKIIIOUEHUS ABYX U3 TPEX MPOBOJOB. B Kaxx10M ciryuae, pu 3aKphITOM 3aBUKKE
pEerucTpupyercs Ha MAaHOMETpPE 3HAUEeHUE JIaBJIECHUS B BOJONOIBEMHBIX TpyOax. bonbIiee u3
ATUX 3HAaYEHUM yKa3bIBaeT Ha PAaBUIILHOE HAIPABJIECHUE BPALICHUs HAacoca.

JleMoHTaXx Hacoca AJIsl OCMOTPA U PEBU3UU MPOU3BOJUTCA B Cllydae YMEHbIICHUs [T01a4u Ooee
yeM Ha 25% U1 yBeanueHHs CUiIbl ToKa Oosiee ueM Ha 20% OT HOMUHAJBHBIX 3Ha4eHUH. [Ipu
HOSIBJICHUH B BOJIE PUMeECEH MeCKa WK INIMHUCTBIX YaCTHILL IIPU MYCKE HACOCA YMEHBIIAIOT
1oJauy BOJIbI, PETYIUPYs €€ 33ABIKKOI Ha HarHeTaTeIbHOM TpybonpoBoje. Pabora Ha
NOHMKEHHOM MoJ1aue Hacoca MPOI0JIKAETCS 10 CHUKEHUS COJEPKAHUS TBEPABIX MEXaHUYECKUX
IpUMeCcel HUKE YCTAHOBJIECHHBIX TEXHUYECKMMH XapaKTepUCTUKaMu Hacoca. B 3To Bpems He
PEKOMEHAYETCsl OCTaHaBIMBATh PabOTy Hacoca BO U30eKaHHE OCaXIEHUS MEXaHUYECKUX YacTH
B II0JIOCTSIX Hacoca. ABapUIHOE BBIKJIIOUEHUE HAcOCa MIEPCOHAIIOM JOJIKHO TPOU3BOIUTHCS NPU
CHJIBHOW BUOpAIM Hacoca, NOSBJICHUM CTYKOB, IIPH MOSIBIEHUH B BOAE 3HAYUTEIBHOTO
KOJIMYECTBA M€CKAa, BOSHUKHOBEHMSI 1107Kapa B aBUJILOHE

OpnHUM U3 BUIOB PEMOHTHBIX pa0OT MPOBOJAMMBIX HA CKBAKUHAX SBIISCTCS JEKOJIbMATAITHUS
¢unbTpoB. B mporecce skcrTyaTaii Bo103a00pHBIX CKBAXHH, KaK MPABUIIO0, TIPOUCXOAUT
CHIDKEHHE UX MPOU3BOIUTEIILHOCTH U3-3a KOJIbMAaTAIllMOHHBIX MIPOIECCOB B (pUIbTpax u
IpUQPHUIBTPOBBIX 30HAX BOJOHOCHBIX TOPU30HTOB. CHIKEHNE TPOHUIIAEMOCTH CKBaXKUHHBIX
(GUIBTPOB MOXKET BBI3BIBATHCS:

- 3aKyMOPKOM OTBEPCTUI YaCTUIIAMHU TIOPOJT BOJOHOCHOTO TOPH30HTA (MEXaHUYECKHUI
KOJIbMaTax),

- BBIJICJICHUEM U3 MOJ3€MHOU BOJIBI C MOCIEAYIOIIEM OTJIOKEHUEM Ha KOHCTPYKTUBHBIX
3JeMeHTax (UIbTpa U YacTULaX NpUUIbTPALlMOHHON 30HBI KAPOOHATHBIX, CUIIUKATHBIX,
JKEJIE3UCTHIX U JPYTUX XUMUYECKUX COCTMHEHUH, MEPEXOISAIINX U3 PACTBOPUMEIX (hopM B
HEPACTBOPUMBIE, TPU U3MEHEHUHN (PU3NKO-XUMUYECKUX YCIOBUH B BoJ€ ((PU3NKO-XUMHUUYECKUN
KOJIbMAaTaxX).

- OTJIO)KCHHEM HEPACTBOPHUMBIX OPraHUYECKIX U HEOPTaHUYECKUX COCTMHEHUN Ha PJIEMEHTax
CKBa)XXHMH B PE3YJIbTATE KUZHEACATEIBHOCTH JKEIE3UCThIX, MAPTaHIICBBIX,
Cynb(haTOMPOAYIUPYIONINX U APYTUX BUIOB OaKTepuii (OMOXUMUYIECKUIN KOTbMATaXK).

MeTob! eKoIbMaTallui CKBXXUHHBIX (PMIIBTPOB Pa3IMyaloT MO XapaKTepy BO3IEHCTBUS Ha
KoJbMaTHpyoIue oopa3oBanusi. OUUCTKa GUIBTPOB MOXKET OCYIIECTBIATHCS PACTBOPCHUEM
KOJIbMaTaHTa PAa3IMYHBIMU XMMHUYECKUMHU BellecTBaMH (peareHTHBIA METO/) TUO0 ero
paspyiieHueM PU3NKO-MEXaHUYECKUM BO3ACHCTBHEM (MEXaHUYECKUE M UMITYJIbCHBIE METO/IbI).



B HEKOTOpBIX cityyasx sl JOCTHKEHHUS He00X0auMoro 3¢ ¢deKTa Ha3BaHHBIE METO/IbI
KOMOWHHUPYIOTCSI.

Pearentsl, ncronb3yeMble ISl pereHepaiui CKBaXKHUHHBIX (PHIBTPOB, PA3INYAOTCS KaK 110
CBOEMY arperaTHOMy COCTOSTHHIO (KHJIKHE, TOPOIIKOOOpa3HbIe U Ta3000pa3HbIe ), TaK U 110
XapaKTepy B3aUMOJICHCTBUS C BEIIECTBAMU KOJIbMaTaHTa (HEUTPalnu3aTopbl, BOCCTAHOBUTEIH U
KoMIuiekcooOpazoBarenn). Haubosnee mupokoe pacnpocTpaHeHHe MOTYYHIN TaK Ha3bIBaeMble
peareHThI-HeHTpanu3aTopbl. MexaHu3M B3auMOJECUCTBUS TAKMX XUMUKATOB C KOJIbMaTaHTOM
3aKJII0YAETCsl B MPOTEKAHUU PEaKIMii HeHTpalIn3aluuu ¢ NEPEeBOIOM HEPACTBOPUMBIX
TUAPOKCHUIOB U KapOOHATOB METAIIJIOB B pacTBOpuMbIe coyi. Hanbonee r3ppexTuBHBIM
peareHTOM JTaHHOM TPYIIIBI SBJISAETCS COJIIHAs KUCIIOTa. Bricokast 3¢ (hekTuBHOCTH 00pabOTKH
CKB)KUHBI COJISTHOM KUCIIOTOM CBA3aHA C XOPOIIIEH paCTBOPUMOCTBIO B BOJIE XJIOPHUJIOB,
00pa3yIoIMXCs B pe3yIbTaTe B3aUMOJICHCTBHUS KUCIIOTHI C BEIIeCTBAMH KoJbMaTaHTa. J{is
MPEIOTBPALICHHS KOPPO3UH METANINYECKUX YacTel CKBaKUHBI B X0/1€ KUCJIOTHBIX 00paboTOK B
KHUCIIOTY BBOJIAT MHTHOUTOPHI KaTaluH —A, KaTtanvH —b, yHUKOI U Apyrue.

[Tpu 06paboTKe 3aKOJIEMAaTHPOBAHHBIX (DUIBTPOB peareHTaMU-BOCCTAHOBUTEIISIMH TPOUCXOIST
peakury XMMHYECKOTO BOCCTAHOBIJICHHUS BELIECTB KOJIbMaTaHTa C MEPEBOJIOM UX B paCTBOPUMOE
cocrosinue. Hanpumep, mpu B3anMOICHCTBUN COCIMHEHUN TPEXBAIEHTHOIO JKEJE3a C
nutrnoHuToM Hatpus (NayS;04) TPOUCXOIUT BOCCTAHOBIIEHUE Kee3a 10 PACTBOPUMBIX
JIBYXBAJICHTHBIX (hOpM.

[Iponiecc pacTBOpEeHUS KOJbMATUPYIOIIMX COSAUHEHUIN TPU UX B3aUMOJEHCTBUU C peareHTaMHu-
KOMIUIEKCOOOpa30BaTEISIMH 3aKIF0YAeTCs B 00pa30BaHUM KOMILUIEKCHBIX COSTUHEHUH JKene3a u
KaJIbIUsl, KOTOPBIE XOPOIIIO pacCTBOPUMEI B BoJie. B kauecTBe peareHToB-
KOMILIEKcooOpa3oBarenel npumeHsroTes tpunoiudocdat Hatpus (NasP301p),
rekcametadocdat HaTpus (NagPsO1s) u apyrue.

Bce Tunsl peareHTOB, HCIOBb3YyeMbIe U1 00pabOTKH BOJ03a00PHBIX CKBAKUH JOKHBI
OTBEUaTh CIIECAYIOIINUM TPEOOBAHUSIM:

- o0OecIieunBaTh MaKCHUMalbHOE BOCCTAHOBIICHUE IMPOHUIIACMOCTHU (bI/IJ'H:TpOB CKBa>XXUH,

* IOJKHBI OBITh Pa3pelIeHbl K HCIOIb30BAHUIO B X03HCTBEHHO-IUTHEBOM BOJOCHA0KEHUH Ha
teppuropuu Pb;

* IPOAYKTHBI pCAKIIUU PCATrCHTOB C KOJIbMATaAHTOM HOJIKHBI JICTKO YACIATHCA U3 CKBAKHUHBI IIPU
TIOCJIEPEMOHTHBIX OTKauKax Ha cOpoc;

* TIPY B3aUMOJICUCTBUH C MOJI3EMHOM BOJIOM peareHThl HEe TOJDKHBI 00pa30BhIBATh COCTMHEHUH,
CHOCO6HBIX YXYI[H_IaTB KadyeCTBO BOJIbI HpI/I ;[aaneI‘/'Imeﬁ 3KCHHyaTaLII/II/I CKBaKHHBbI,

* HE JIOJDKHBI OKa3bIBaTh TOKCUKOJIOTMYECKOTO BO3/IEHCTBHSI HA 00CITYKUBAIOIUI CKBAXKUHY
HEpPCOHAI;

* HE JTOJDKHBI COJIEPKATh MPUMECEH 3arpsA3HSIONINX BOJOHOCHBIN TOPU30HT U HEYJAISIOIIUXCS
IIPU MOCJIEPEMOHTHBIX OTKauKax M3 CKBa)KHUH Ha cOpoc.

Br16op pearenTta J0mKEeH OCYIIECTBISATHLCS HA OCHOBAHUU JIaHHBIX 00CIeIOBAaHUYN CKBAXKHH,
71a00paTOPHBIX UCCIIEIOBAaHUI KOJTbMATUPYIOIINX BEUIECTB, a TAKKE TAHHBIX MOJYyYEHHBIX MPU
MPOBEJICHUH JIEKOJIbMATAIIMOHHBIX pa0dOT Ha CKBAXHHAX JAHHOTO BOJ103a00pa.



OO6nacTh NpUMEHEHUS OTICNbHBIX pEearecHTOB MpuBeieHa B Tadmuile 4.1

XapakTepucTUKu 00padbaThIBAEMbIX CKBKHH

OuIbTp CKBOKUHBI U MPUPMIBTPOBAs 0OCHINTKA KACIOTO-
ycTonuuBbl. KosibMaTHpyIOIIUE COCTUHEHUS MPEICTABICHBI
Fe(OH)s; FeS; FeCOg3; CaCO3

OWIBTP CKBAXUHBI U MPUDUIBTPOBAsE OOCHINTKA YCTOMYUBEI K
paszbaBiieHHO KucioTe. KonmbMaTupyromuye coenHeHUs
npencraiensl Fe(OH)s; FeS; FeCOs; CaCOs

OunpTp ¥ NPUPUIBTPOBast 0OCHINKA HEYCTOWYHUBBI K KUCIIOTE.
(OO6c¢pITIKa COAEPIKUT U3BECTKOBBIC BKITFOUCHUS ).

Konsmatupyrommue coenunenus npencrasiensl Fe(OH)s; FeS;
FeCOs; CaCOs,

OunpTp ¥ NPUPUIBTPOBast 0OCHINKA HEYCTOWYHUBBI K KUCIIOTE.
KonsMartupyromue coenquaenus ¢ npeodnananueM Fe(OH)s,

Tab6muna 4.1

PearenTs! 17151 AeKoIbMaTAIIMU BOA03a00PHBIX CKBAKHH

PeareuTs! 1 ux

Kommosumnun

2
HCI + NasP3019

NoH,4 + 2HCI +
NasP3019

N H303H +
NasP3010

Na,S,04 +
NasP3019

NH2SOsH

HCI + NasP3019

NasP3019

(NaPO4)6
Na,S,04

NasP3019

Konnenrpaunu
MIPUMEHSIEMBIX

peareHToB, %
3

20-25 + 0.5-
0.8

8-10+0.1
5-7+0.1
6-8+ 1.0

7-10

5-10+ 2.5

5-8

Hutnonut Hatpust (NayS204) 0OBIYHO TPUMEHSETCS TPU TOBTOPHBIX pEreHepaInsixX
B0J103a00PHBIX CKBRXUH M €r0 MCIIOJIb30BAaHHE MTPU NEPBUYHBIX 00pa0OTKAaX HE PEKOMEHIyeTCs.

He nomyckaercs ucnonb3oBanue Oucynb(ara HATpHs B KAUECTBE peareHTa JIsl pereHepariu
(GWIBTPOB, 3aKOJIBMATUPOBAHHBIX TPEUMYIIIECTBEHHO COETUHEHUAMH KaJbLUs M3-3a OIACHOCTU

BBIITAZICHUSA BTOPUYIHOI'O OCaJiKa rurica.

KonuuecTBo pearenta, Tpedyromerocs ais o0paboTKH CKBa)KUHBI OMPEENISIETCS HA OCHOBAaHUH
€€ KOHCTPYKTHBHBIX XapPaKTEPUCTUK U JAHHBIX TaOOPATOPHBIX UCCIICTIOBAHUI KHHETUKHI

pacTBOpPEHUS KOJIbMATUPYIOLUX B peareHTe no ¢opmyiie:
Pp =1,2Kc Px. (4.1)

rae Pp - macca pearenra, Kr;



Kc - koadppunmenT yaenpHoro pacxoja pearenra, TpedyeMoro uis pacTBOpeHust 1 Kr
KOJIbMATaHTa, OTpeIeNIeTCs Ha OCHOBAaHUH JaHHBIX JIAOOPATOPHBIX MccaeqoBaHuH. J{s
JUTHOHHUTA HATPHSI U COJISTHOM KHCIIOTHI 3HaYeHue kodddurmenta Kc MoxxeT npuHUMAThCs 110
Tabiuue 4.2

Tabnuua 4.2

3navenne ko3 dunmenta K niis constHOM KUCIOTHI U TUTHOHUTA HATPHS.

Pearent Konuenrpanus, % Kc
1 2 3
5,0 20,5
10,0 10,2
ConsiHas KucioTa
20,0 5,1
27,0 3,1
5,0 16,3
JuTHoHUT HaTpUs
8,0 11,6

Pk — Macca KospMaTaHTa, Kr, KOTOpast PaCCUYUTHIBACTCS MO 3aBUCHMOCTH:
Px = K Wep I (4.2)

- . " 3.
rae Wyep — 00beM 10op rpaBUiiHOM 0OCHIITKY 00padaThiBaeMOM 4acTu NpU(UILTPOBOM 30HBI, M,
I« - TNIOTHOCTh KOJBMATAHTA, KI/M",

[110THOCTB KOJIbMAaTaHTa ONPEIeNIAETCsl HA OCHOBAaHUU JAHHBIX J1JAOOPAaTOPHBIX UCCIIEAOBAHUM
IIPU UX OTCYTCTBUHU 3HAYEHUE I\, IpUHUMaeTcs B quanaszone 2100-3700 Kr/mC.

KH - k03¢ ¢pumeHT HaChIIEHHOCTH MOp TPaBUUHOM 00CHINKH (00pabaThIiBaeMoii YacTu
puUIBLTPOBOM 30HBI) KOJIbMaTaHTOM. KoauiimeHT HachIeHHOCTH TTOp TPaBUIHOM
OOCBITIKM KOJIbMAaTaHTOM OTIPENIENISIETCS 110 3aBUCMOCTH:

Ku = 1- (Ki/Ko)*® (4.3)

rae Ko - koadgdunment dunprparuu rpaBuitHol 00CHIKH (MpUuIbTpoBOi 30HKI paguycom 0,5
M) B MOMCHT Ca4u CKBAKHMHBI B 3KCILTyaTallu1o, M/C.

Kj - koappunmenT GpunbTparyu rpaBuitHoi 00chInky (MpuduiIbTpoBoii 301k paguycom 0,5 M)
Ha MOMEHT 00CJIe/IOBaHMsI CKBKUHBI TIEpe]] TPOBEICHUEM padoT MO 1EeKOIbMAaTalNuH, M/C.

[Tpu OTCYTCTBUM NAHHBIX O COCTABE KOJbMATaHTA U KMHETUKE €r0 PACTBOPCHMSI B PEarcHTe,
pacxoJl COISIHOM KHCIIOTHI ISl pereHepatuu GUiIbTpa MOXKeT IPUHUMAThCs 1o Tabmiuie 4 .3

Tabmuma 4.3



Pacxox kucnorsl HCl xonuenTpanmeii 25% nns nexonsmartanuu 1 M.I1. GuiabTpa

Pacxox kuciaotel HCI, i

BuyTpennuii tuamerp S S — Jlnst 00pabOTKH CKBaXKMH
00pabaTeIBaEMOro e I/IO,Z[II)/I‘-IGCKI/I nomBeprapimxcs NAXOMMBIIMXCH JUIMTEIBHOE BpeMS
¢unbTpa, MM P p B DKCIUTyaTanuu 6e3

peareHTHbIM 00padoTKaM

JIEKOJIbMaTaIliH

1 2 3

100 30 100
150 45 125
200 60 150
250 80 180
300 100 200
350 150 250

O6paboTka BO/103a00PHBIX CKBAKUH PEAreHTaMH MOKET OCYIIECTBIATHCS CBOOOIHBIM HATUBOM
PacTBOPOB PEareHTOB B CKBAKUHY (METOJT peareHTHOW BaHHHBI) WIIH [TUKITNICCKIM
3aJaBJIMBaHUEM peareHTa B CKBaKMHE CKaThIM BO31yXoM. Perenepanus GpuibTpoB
B0J103200PHBIX CKBXHUH CIIOCOOOM peareHTHON BaHHbI IPOU3BOAMUTCS TPU YPOBHE 3aJleraHuUs
noa3eMHbIX BoJ Oosiee 30 M. B manHOM citydae pacTBOp peareHTa mogaércsi B MoJIOCTh (UIIbTpa
U BBIJICP)KUBACTCS B TeUeHUE onpeeneHHoro Bpemen (10-12 yacos).

PearentHast 00pab0TKa CKBOXKUHBI C IUKINYECKUM 33/1aBIIMBAHUEM PeareHTa MPOU3BOJIUTCS
IyTEM MOCIEA0BATEIBHOIO MOBBIIIEHUS U CHATHS 1aBJICHUsI WJIM BAKYYMHUPOBAaHUEM CKBAXKUH C
nocieayrouen pasrepmeruzanueid. [Ipu 3ToM co31a€Tcss BO3BPAaTHO-TIOCTYIIATENIBHOE IBUKEHUE
cT0J10a BOJBI B CKBAKMHE M YBEJIMUMUBAETCS TNTyOMHA MPOHUKHOBEHUS peareHTa 3a Mpeesbl
¢unbpTpa B IpodUIBTPOBYIO 30HY U MOBBIMIAETCS HHTEHCUBHOCTH B3aUMO/ICHCTBHUS peareHTa ¢
KoJpMaTaHTaMu. [IpeBbllieHre 1aBlIeHNs Ha/l €CTECTBEHHBIM IIJIACTOBBIM MPU HUKIMYECKUI
peareHTHOI 00paboTKe CKBaXKUH TOKHO cocTaBiATh 0,13-0,2 MIla npu npoomKuTeIbHOCTH
3amaBnuBaHus 10 MUHYT ¥ CHATHU AaBieHUs 10 5 MuUHYT. O0IIas IPOI0DKATEILHOCTh
peareHTHOM 00pabOTKK CKBKMH MUKIMYCCKUM 33/1aBIIMBAHUEM PearcHTa CHUKACTCS 110 2
yacoB. [loBbllIeHNE NaBIEHUS B MOJOCTH CKBAKUHBI CO3/1A€TCS 3 CUET HATHETAHUSI CIKATOTO
BO3/lyXa Uiy azota. [Ipu 3ToM MakcuManbHOE MOHUKEHUE YPOBHS KUJKOCTU B CKBaXKUHE HE
IIOJKHO OBITH HE Oostee 2 M.

[Tpu 0OpaboTke BO103a00PHBIX CKBAXKUH, KANITUPYIOIINUX BOJOHOCHBIE TOPU30HTHI CJIOKEHHBIE
M3BECTHAKAMH, PEareHTaMu C CHJIbHOW KMCIIOTHOM peakIMel JOJDKHBI IIPEAyCMaTPUBAThCS
MEPOTPHUATHS [0 MPEIOTBPALICHUIO ra3Mu(THOTO BEIHOCA PACTBOPA peareHTa U3 CKBayKUHBI,
OrosioBkH 00pabaThIBA€MbIX CKBAXKHUH JOJKHBI T€PMETU3UPOBATHCS, HA TPYOOIPOBOJAX AJIs
MOJJauu KUCIIOTHI B CKB&XKUHY MOHTHPOBATHCS 0OpaTHBIE KianaHsl. [Ipu npoBeaeHnu padboT no
peareHTHOI JeKoJbMaTallui BOJOIOIBEMHOE 000PYI0OBAHNE CKBAXKUHBI IEMOHTUPYETCSL.
PacTBOpHI )KUIKUX PEareHTOB JIOJIKHBI I10/1aBAaThCSI B MOJIOCTh (PMIIBTPA CKBAXKUHBI 10
CIeNUaIbHOM 3aJTMBOYHON TpyOe Wiy nuianry. [Ipu 3ToM HIKHHM KOHET] TPYOHI,
yCTaHABJIMBACTCS B HU)KHEH YacTH (PUIIbTpa, U B MPOLIECCE MOJIa4X PacTBOpa peareHTa TpyObI
HOJHUMAIOT TAKUM 00pa3oM, 4TOObI K OKOHYAHUIO II0JJauu pacTBOPA peareHTa HUKHHUM cpe3
3aJIMBOYHOM TpyOBl HAXOIMIICA Ha OTMETKe Bepxa puibTpa. [locne npoBeneHus peareHTHOM



JIeKOJIbMAaTalui (PUIbTPa U3 CKBAKUHBI YIANSIOTCS MPOIYKTHI pEaKIMH peareHTa u
KOJIbMAaTaHTa, a TAK)Ke U OCTATOYHOE KOJIMYECTBO peareHTa OTKauyKoi Ha cOpoc.
[IpoaomKUTENBHOCTh TAKMX OTKAUEK I1OCIIE ONPEAEIIAETCS IEPUOIOM, B TEUEHUE KOTOPOIO
JIEKTPUUECKOE COITPOTUBIIEHUE B OTKAUMBAEMOH JKUAKOCTU CTAHOBUTCS PAaBHBIM (UJIH BBIILIE)
AIIEKTPUUYECKOMY COTIPOTUBIICHUIO BOJIbI CKBAXKUHBI 10 00paboTKu. B ciydae nexkonbpMaTanuu
CKBaXXMHBI KMCJIOTHBIMU peareéHTaMH BpeMsl OKOHYaHMsI OTKauKHU MOXKET ONPENENAThCA 10
3HAUEHUIO aKTUBHOH peakuuu cpensl (pH) oTkaunBaeMoil BOJbI.

[Ipornece pacTBOpeHHs KOJIbMATaHTa IIPU peareHTHONW 00paboTke (0COOCHHO MPHU
MCTIOJIB30BAHUH COJISTHOM KHCIIOTHI) YCKOPSIETCS IPU TIOBBIIICHUH TEMIIEPATYpPhl B 30HE PEaKIINU
710 50-60 °C. Pasorpes 30HbI PEAKIIHH PEATEHTA C KOMbMATAHTOM MOYET OCYIIECTBIISThCS
pa3IMYHBIMU CIIOCOOAMU:

BBEJICHUEM B CKBAXKHMHY JONOJIHUTEIBHBIX PEAr€HTOB, P PACTBOPEHUU KOTOPHIX B BOJE,
BBIJICJIICTCS OOJIBIIIOE KOJIMYECTBO TEIUIOTHI (HalIpUMeEp, XJIOPUCTOTO aTIOMHUHHSA);

BBE/ICHHEM B CKBXHMHY JIONOJIHUTEIBHBIX PEareHTOB, KOTOPBIE BCTYMAIOT B 3K30TEPMHUECKYIO
PEaKIMIo ¢ peareHToM (Harpumep, mpu 00paboTKax CONSIHOM KMCIOTOW MOTYT 100aBIAThCS
OE3BOTHBIN XJIOPH]T ATFOMUHUS UJIA MarHus);

pa3orpeBOM peareHTa B CKBaKMHE CIEeMabHBIMUA HarpeBaTeIbHBIMU IPUOOpaMHu.

[Tpennoxens! u Apyrue crnocoObl yBeIHMUeHUs TeMIepaTypsl pearenta. Hanpumep, pasorpes
COJISTHOM KMCJIOTBI MOYKET MPOU3BOAUTHCA 3a CUET €€ anekTponusa. [Ipu aTom kpome
YBEJIMUYEHUS TEMIIepaTyphl peareHTa B HEM 00pa3yeTcsi pacTBOpP aKTHBHOT'O XJI0pa, KOTOPbII
MO3BOJISIET OJTHOBPEMEHHO MPOU3BOAUTD MOIaBIICHUE OMOXUMUYECKOTO KOJTbMaTaXka B
CKBa)KMHAaX.

Buoxumuueckuit KonpMaTax GUIBTPOB U NPUDUIBTPOBBIX 30H BOJ03a00PHBIX CKBAKHH
00yCIIaBINBACTCS JKU3HEIEATEITBHOCTBIO JKEJIE3UCTHIX, MAapTaHIICBhIX,
Cynb(aToOnpoIyIUPYIOUINX OAKTEPHii, TEPEBOIAIINX PACTBOPEHHBIE B IIOA3€MHBIX BOJIaX B
HepacTBOPHMBIE OpraHWYECKHe MO0 HEOPraHNYEeCKUE COCAMHEHHUS.

Hannune nporiecca OMOXMMHUYECKOTO KOJIBMaTaka B CKBRKWHE MOXKET OBITH OTIPE/ICIICHO Ha
OCHOBAHMHU JAHHBIX MUKPOOHOJIOTHUECKUX aHATM30B MPH OOHAPYKEHUH ILITAMIIOB
MHUKPOOPTaHU3MOB, KOTOPBIE BBI3BIBAIOT MOSIBIICHHE KOJIBMATHPYIOIIUX coequHEeHnI. Kpome
TOro, 0 HaJIn4Ynu 6I/IOXI/IMI/I‘IGCKOI‘O KOJIbMaTaxXa MOXHO CYAUTH IO KOCBCHHLIM IMTPU3HAKAM -
PE3KOMY CHIDKEHHIO JIeOUTa CKBaKUH TTOCIIE TIPOBEICHHSI BOCCTAHOBHTEIBHBIX MEPOTIPHSTHI B
TEYCHHE KOPOTKOTO OTPE3Ka BPEMEHH, HATUYUY HA KOHCTPYKTHBHBIX DJIEMEHTAaX CKBAKUH
NeHooOpa3HBIX 00pPa30BaHUN U CYCTICH3UM OXPUCTOTO, CBETIO-KOPUIHEBOTO JTUOO YEPHOTO
IIBETA.

OCHOBHBIM CIOCOOOM OOPHOBI ¢ OMOXUMHUECKUM KOJIBMATAXKOM (PHIBTPOB SBIISETCS
XJIOPUPOBAHHE B COYETAHUU C KUCIOTHON 00paboTKoii. [IpuMeHenne oaHOoro XJI0pupOBaHUs He
Ja€T JONTOBPEMEHHOr0 3¢ (heKTa, TaK KaK YHUUYTOXKAIOTCS TOIBKO MUKPOOPIaHU3MBI
HaXOJAIIMECS HA IOBEPXHOCTH KOJIbMaTaHTa. B To ke BpeMsi MUKpOOpPraHU3Mbl BHYTpU
KOJIbMaTaHTa WM K€ B IPUPHILTPOBON 30HE OCTAIOTCS KU3HECIocoOHbIMU. [ToaTOMY BHavaie,
CKBa)XMHA 00pabaTbIBaeTCsl KUCIOTOM, KOTOpasi pacTBOPSET OTJIOKEHUS M OTKPBIBAET JIOCTYI K
MHUKPOOpIraHu3MaM, MOCJIe Yero CKBakuHa xyopupyercs. Ilpu nposeneHnn 00paboTOK CKBaXXKUH
HE JI0JKHBI CMELIMBATHCS] PACTBOPBI KUCIIOTHBIX PEAr€HTOB M XJIOPCOAEPIKAIINX
Ne3UH(PEKTAHTOB U3-3a ONTACHOCTH BbIAEIEHUS Ia3000pa3Horo xinopa. Ilockonbky
xKene300aKkTepruu U Ipyrue MUKpPOOPTraHU3Mbl, KOTOPBIE SBIAIOTCS IPUIMHON OMOXMMHUYECKOTO



KOJIbMaTa)ka, JOCTaTOYHO YCTOHYMBBI K ICHCTBHIO PACTBOPOB aKTUBHOTO XJIOPA, TO OMOLMAHAS
KOHIICHTpAIIUS B MOJ0CTH (PrIbTpa JOJKHA OBITH J0CTaTOYHO BhICOKOH 200-1000 Mr/n
AKTUBHOTO XJIOpa. B 1ensx cHmKeHus pacxo/ia Ae3MHPEKTaHTa pacTBOP aKTUBHOTO XJIOpa
JIOJIKCH BBOJIUTHCS HETIOCPEICTBEHHO B MOJIOCTH (DUIIBTPA 110 3aJTUBHOM TPYOeE.

MexaHn4ecKkue u UMITYJIbCHBIE METOBI JeKOIbMaTaluu (pUiIbTpoB BOL03a00PHBIX CKBAKUH
BechbMa pazHooOpa3Hbl. K Hanboiee mpocThIM MPUCIIOCOOICHUAM ISl OYUCTKU (PMIIBTPOB OT
KOJIbMAaTaHTa. OTHOCATCSI MEXaHHMYECKHE €PILH, IIETKH, CBAOBI, THAPOEPIIN, KOTOPHIE
HepeMeaoT BO BPeMsi OUYUCTKH I10 MOJIOCTH CKBKUH C MOMOIIIBIO ITAHT. [l MeXaHMYeCKOU
OYHCTKU (PUIBTPOB CKBAXHMH TAK)KE MOTYT MMPUMEHSTHCS TAaKUE COCOOBI KaK HarHETaHUE BOJIBI
B CKBO)XMHY C TIOWHTEPBAIBHOIN MPOMBIBKON (DMIIBTPA, OTKAYKa BOABI U3 CKBAKUHBI APIUPTOM €
M3MEHSIOLIMMCS PacX0/I0M, T10/1a4a B MOJIOCTh (PHUIBTPA CYyXOH yIIIEKUCIOTHI, )KEIIOHNPOBAHNE,
cOpacbIBaHHE TPY30B B CKBXHHY, U T. A.. Y BBIIIENEPEUNUCICHHBIX CIIOCOOOB 00pabOTKU
CKBa)KMH OCHOBHBIM HEJIOCTATKOM SIBJISIETCS UX HeOombIast 3 (eKTUBHOCTh OYMCTKH U3-3a
OTHOCHUTEJIbHO HU3KOH MHTEHCUBHOCTH BO3ACHUCTBHS Ha KOJIbMaTHPYIOLe 00pa3oBaHusl.

K HacrosimeMy BpeMeHt pa3paboTaHbl ClIOcOObI UMITYJILCHOM JIEKOJIbMaTallui CKBAXKUH C OoJiee
MOLIHBIM BO3JieiicTBHEM Ha GuiabTp. OJHUM U3 TaKHX CIIOCOOOB SIBISETCSA OYMCTKA (PUIBTPOB C
MOMOIIBIO B3pBIBA TOpIE U3 neToHupymomero muypa (TL). B nannom ciaydae s
00paboTKN (HUITBTpa UCTIOIB3YETCs B3PBIB TBEPIBIX B3PHIBYATHIX BEIIECTB B MOJIOCTH (DHIBTpA.
[Ipu B3pBIBE BO3HUKAET yIapHasi BOJIHA, PACIIPOCTPAHSIOIASCS B paAUaIbHOM HAIIPABICHHH.
Bcerpeuasics co cteHkamu (uiibTpa, yaapHasi BOJIHA, YACTUYHO OTPAaXKaeTcs, a YaCTUYHO
NEepexXoaUT B 3aTpyOHOE MpOoCTpaHcTBO. [ napoanHaMuyeckie u GUIbTPAMOHHBIE TOTOKH
BO/Ibl, COITPOBOKIAIOIINE B3PbIBBI, CIIOCOOCTBYIOT YAAJIEHUIO Pa3pyLIEHHOIO KOJbMAaTAHTA C
MOBEPXHOCTH (PUIIBTPA, a TAKXKE U3 MOP U TPEUIHH NPU(UIBTPOBOM 30HBI.

[Tpu B3peiBe 1 M T/ILL Beigensiercs snepruu 10 70 k[, B punbTpax co3aaércss n30bITOUHOE
nasnenue 1o 30-40 MlIla. Henocratkom crioco6a sSIBASIIOTCS TPYAHOCTD PETYIMPOBAHUS
MHTEHCUBHOCTHU BO3J€MCTBUS HAa (DUIIBTP, U3-3a YETO CYIIECTBYET ONACHOCTh Pa3pyIICHUS
(GmIBTpa M, COOTBETCTBEHHO BBIX0JIa CKBKUHBI U3 CTpos. [Ipu mpumMeHeHun 3Toro MeToaa B
buIbTpax CKBaXXUH IKCILTYaTUPYIOLIUXCS IPOJOJKUTENEHOE BpEMsl BEPOSATHOCTD pa3pyLICHHs
¢mibTpa pe3ko Bo3pacraer. He pekomennyercs oOpadorka B3peisom TIII ckBaxkuH,
000pyIOBaHHBIX (PUIBTPAMHU C CETYATOW BOJOTIPHUEMHOM MMOBEPXHOCTHIO, OJIOUHBIMU,
KEPaMUYECKUMH U IJIACTMACCOBBIMU (DPMUIIBTPAMHU.

Bonee mmpokoe pacnpocTpaHeHre MOMYyYUIH CITIOCOOBI UMITYJILCHOW 00paOOTKH CKBAXKHH,
IpeJnoiaraoliue peryJiipoBaHue BEIMYUHbBI UMITYJIbCHOTO BO3JCHCTBHSI HA TOBEPXHOCTD
oOpabarbiBaemMoro guiasTpa. Hampumep, anekTporuapapindeckas 00padoTka CKBaXKHUHBI,
KOTOpasi OCHOBaHa HAa UMITYJIbCHOM BBIJICJIEHUH AJIEKTPOIHEPTUU ITPHU BHICOKOBOJIHTHOM
HCKPOBOM Pa3psilie MEXIy IBYMs 3JIEKTPOJaMHy paspsaHuka. s peanuzanuu criocoda
UCIIOJIb3YETCSl 000pyI0BaHUE BKIIOYAOIIEe TeHepaTOPbl UMITYJILCOB, HAKOIIUTEIH
AIIEKTPOIHEPTUH (KOHACHCATOPHbIE OaTapen), pa3psiHUK C KOAKCHAIBHBIM BEICOKOBOJIBTHBIM
kabenem. [Ipu 06paboTKe CKBaXUHBI Pa3psITHUK YCTAHABIMBAETCS B MOJIOCTH (PHITBTpA, IO
KOaKCHAJIbHOMY Ka0elio K HeMy 4epe3 KOPOTKUE MPOMEKYTKH BPEMEHH B JIOJIH CEKYHIbI
MOJIBOAMTCS HaIlpsHKEHUE OT KOHIEHCAaTOpHbIX Oarapeil. [Ipu co3nannu BEICOKOBOJIIBTHOTO
AIIEKTPUUYECKOTO pa3psiaa B MOJIOCTH (PUIbTpa co3aaéTcs yaapHas BOJIHA, BO3JICHCTBYOIIAs HA
3aKOJIbMaTUPOBAHHBINA QUIBTP. DHEPreTHUeCKHe BO3MOXKHOCTH CII0C00a B CPABHEHHH C
B3pbiBoM TUIII Huke. Ilpu enuanunoMm pazpsae OI'Y Beigensercs okoio 1,25 xJx sHeprum.
Opnaxo 3/1€ch BO3MOKHO MHOTOKPAaTHOE BOCITPOU3BEIEHUE Pa3psIOB, a TAKKE PEryIupoBaHUE
MHTECHCUBHOCTH UMITYJILCHOTO BO3/ICHCTBHS ITyTEM U3MEHEHUS PACCTOSHUS MEXK]Y JIEKTPOJaMH
pa3psAHUKA U BETUYUHBI pa00UYero HampsyKeHUs.



[Ipu nexoapMaTauy MEKTPOrHIPABINIECKUM CIIOCOOOM BOJ03a00pHBIX CKBaYKUH
000pYyIOBaHHBIX TPYOUATBIMU M KAPKACHO-CTEP’KHEBBIMU (DMIIBTPAMU C BOJOIPUEMHOMN
MOBEPXHOCTHIO U3 IITAMIIOBAHHOIO JINCTA WM ITPOBOJIOKH PEKOMEHAYETCs Tpou3BoaAnTh 300-
500 umnynbcoB Ha 1 M. J{s GuabTpoB ¢ ceTuaToit BogonmpueMHoi mosepxHocThio - 100-200
uMIynbeoB Ha 1 M. [{ng ¢unbsTpoB u3 nepdopupoBaHHBIX TPYO, YCTAHOBJICHHBIX B CKaJIbHBIX
WIN TIOJTYCKAJIbHBIX BOJJOHOCHBIX IIOPOJAX M B CKBaXXMHAX KAlITUPYIOIIHUX CKAJIbHBIC WU
NOJIyCKalIbHbIE BOJOHOCKH O€3 YCTaHOBKU (GHIBLTPOB - He MeHee 500 uMmynbcoB Ha 1 M.

Cnioco6 gocratouHo 3¢ (HeKTUBEH, OTHAKO UCTIOIB30BaHUE BRICOKUX HampsikeHuid (10 60 kB)
TpeOyeT MpUMEHEHHUS ONPEAEIEHHBIX Mep O€30MaCHOCTH I 0OCITYKMBAIOIIIETO IMepCcoHaa.

Jpyrum U3BECTHBIM CIIOCOOOM MUMITYJILCHON OYHUCTKH (GUIBTPOB, 000PYIOBaHUE, TS
peanu3anii KOTOPOro BBITYCKAETCS CEPUITHO, SABISETCS MHEBMOB3PHIB. OuncTKa GUiIbTpa
ITHEBMOB3PBHIBOM OCHOBaHA Ha MTHOBEHHOM ITPE0Opa30BaHNU SHEPTHH BBIXJIONA CKATOTO
BO3/yXa B MEXaHHUECKYI0 paboTy. Bo3HuKaromas npu mHeBMOMMIYJIbCE yapHas BOJIHA U
nmyJbcaus 00pa3oBaBIIEToCs BO3IYIIHOTO MY3bIps pa3pyliaeT 0caJoK U ounmiaet Guiastp. B
COCTaB YCTaHOBOK JUIsl pereHepanuu GpuibTpoB mHeBMOB3pbIBOM (ABIIB-150; ACII-T) Bxoast
peccuBep, KoMIipeccop Beicokoro aasieHus (10 15 MIIa), nmutanru ¢ maeBMocHapsioMm. [lepen
00pabOTKOI CKBaKMHBI B PECCUBEPHI KOMIIPECCOPOM HAKaYMBAETCS BO31YX. 3aTeM B CKBAXHHY
OITYCKaeTCsl THEBMOCHAPS, K KOTOPOMY MOAAETCs BO3yX U3 peccuBepoB. OOpadoTKa
IIPOM3BOIUTCS MIOMHTEPBAIBHBIM MEPEMEIICHUEM ITHEBMOCHAPSIIA 110 TOJIOCTH (PUIIbTpa J10
cpaboTku naBiieHus B peccuBepax. [TneBmoB3peiBHas ycranoBka ACII-T o6mamaer sHeprueit
0Kk0710 25 KJ[k Ha | 1M° cKATOrO Bo3ayxa npu gasnenun 10 MIla. IlpenensHas rmyouna
00pabotku ckBakuH 150 m. [Ipn 06paboTKe MTHEBMOMMITYJIHCHBIM CIIOCOOOM CKBa)XHUH U
KalTHPYIOIIUX BOJOHOCHBIE TOPU3OHTHI CII0KEHHBIE PHIXJIBIMH ITOPOIAMH KOJIHMYECTBO
UMITYJIBCOB OMpPEENSIETCS C yUeTOM TUIIA M pa3MepoB PHUIIbTpa.

[ToroOHBIN THEBMOB3PHIBY XapaKTep BO3ACUCTBUSA Ha 00pabaTbiBaeMblil (pUILTP MMEET B3PHIB
TOPIOYHX Ta30BbIX cMecel B mosocTH (uibTpa. bonbias yacTe 3HEprun pacxoayercs Ha
pacumpeHue MpoayKTOB B3pbIBa U CO3/IaHUE I'MIPONOTOKA KUAKOCTH B (PUIBTpE, MEHbIIAs Ha
BO3JICHCTBHUE yIapHOW BOJHOW. B KauecTBe TOprovmnx razoB mpeiaraioch NpUMEHEHHE
nporaHa, MeTaHa, alleTUJIeHa, BOJOPO/ia B KAUYeCTBE OKUCIUTENS KUCIOPO/1a, BO3IyXa, XJIopa.
Hampumep, pa3paboTaHo HECKOJIIBKO THUIIOB YCTPOMCTB, UL OYMCTKU (PUIBTPOB AllETHICHOBBIMU
ra3oreHepaTopamu, B KOTOPBIX ra30Bas cMech 00pa3yeTcst P B3aMMOACHCTBUH TBEPIOTO
KapOuIa kaapuus ¢ Bojgoi. OHako He0OXOIMMOCTh Tepe3apsIIKi Ta30reHepaTopa Mociie
Ka)JI0T0 B3pbIBa U, CBSI3aHHBIE C 3TUM OOJIBIINE 3aTPaThl BpeMEHU Ha 00paboTKy QHiIbTpa
SBUJINCH CEPHE3HBIM MPEMATCTBUEM IJIS ITMPOKOTO MPUMEHEHHSI TAKOTO POJa yCTPONUCTB.

B sTom oTHOIIEHNHN OoJiee MPaKTUYHBI YCTPOUCTBa, paspabotanHbie B BI'TIA, B KoTOphIX
CKMTaeTCsl BOJOPOJIHO-KUCIOPOJHAs ra30Basi CMECh. B KOMIIEKT yCTaHOBKH BXOJST
CKBa)KMHHBIE CHAPSIIbI, IPY30N0IbEMHA JIEOEIKA C ANEKTPOIPUBOJOM U KaOelIb-TPOCOM, MYJIbT
yIpaBiIeHUS C BHIIPSIMUTENAMU. CKBa)KUHHBIN CHApsIT COAEPIKUT AIEKTPOJIN3EP, B KOTOPOM U3
BOJIBI MOJIYYalOT Ta30BYI0 CMECh BOJIOPO/A U KUCIopoia. ['a30Basi cMech HaKaruIMBaeTcs B
KaMepe CropaHus U Npu €€ 3aloIHEHUH NoaKuraercs ceedoi. [1pu B3peise 1 e BOJIOPOJHO-
KHCJIOPOJHOM CMECH BhIAENseTCA nmopsaaka 7,7 kJ>k s3HEpruu, 4To MO3BOJISIET TPOU3BOIUTH
JIOCTaTO4YHOE BO3/IeiicTBUE HAa 00pabaTbiBaeMblil puibTp. PerynupoBanne HHTEHCUBHOCTH
UMITYJIbCHOM 00paboTKH (PriIbTpa BO3MOXKHO MyTEM U3MEHEHHUs 00bhEMa CKUTaeMOi Ta30BOi
cmecu. [IpenenpHOE aBIeHNE CO3JaBaeéMOe B MTOJIOCTH (PHIIBTPA MPU UMITYJIECHBIX 00paboTKax
HE JIOJKHO MPEBBIIAThH JONYCTUMBIX JaBICHUN HA QUIBTP, 00YCIOBICHHBIX €T0 BUIOM CPOKOM
U YCIIOBHSIMH dKCIUTyaTauuu (tadbmuma 4.4).

Tabmuma 4.4



JlomycTUMbIe TaBICHUS Ha MOBEPXHOCTh (DUIBTPa MPH UMITYIHCUBHOM pereHepariu
BO/103a00PHBIX CKBAKUH

Tumn BoxonpueMHon
JlomycTuMble 3HaYEHUs JaBICHUS Ha

Tumn kapkaca N
P ¢dbponTe ynapuoi Bonusl, MI1a.

MOBEPXHOCTH
1 2 3
be3 nonmonmuurennrHOM
BOJIOTIPUEMHOI MOBEPXHOCTH 60
[IpoBonounas 50
TpyOuarsrii
[lITamMITOBaHHBIH JTUCT 20
tommuHoi 0,8-1,0 Mmm
10
Ceruaras
be3 nononauuTensHOM
BOJIOIIPUEMHOM IIOBEPXHOCTH 40
[IpoBonounas 30
KapkacHno-
CTEP>KHEBOM .
p [lITamMITOBaHHBIN JTUCT 20
toimuHoii 0,8-1,0 MM 10
Ceruaras
be3 nonmonuuTennrHOM
30
[IITammoBaHHBII BOJIOITPUEMHOM MOBEPXHOCTH
30
CTaJIbHOM JIUCT [IpoBonounas
10
Ceruaras
TpyOuaTsrii 2
BHUHUILIACTOBBIN
baounsri 2

Kpome uMIynbCHBIX METOJIOB JIEKOJIbMATALUN CKBRXKUHHBIX (PUIBTPOB K HACTOSIIEMY BPEMEHU
pa3paboTaHbl METOIBI IEKOIbMATAIINH, IPEATIOJIAratoIIie Pa3IndHbIe CIOCOO0B! PU3MIECKOTO
BO3CUCTBUS Ha QMIBTP U NpUPUIBTPOBYIO 30HY. Hanpumep, BUOparuio, akyCTUYECKHE BOJIHBI
U T. 1. CyIIHOCTh BUOPAIIMOHHOTO METO/Ia 3aKJIF0YAETCsl B TOM, YTO IPH OTKAYKaxX M3 CKBAKHH B
HEH mepuoanvYecky Bo30YX1aeTcss MHTEHCUBHAsS BHOpalys ¢ IOMOUIbIo pabouero oprata,
HaxoJsmerocs B 30He ¢GmibTpa. KosbMaTaHT BEIHOCUTCS M3 CKBaKHHBI C OTKAYMBAEMON BOIOM.
[Ipokauka oCyIecTBIsIeTCS MYyTEM MT0Ia4H B CKBAXUHY M3-BHE BOJIBI JTHOO0 IPIUPTOM.
BubpannonHnast [ekonpMaTanys 3aKaH4uBaeTCs P MPEKPALICeHNH BEIHOCA [ITaMa U3
CKBaXKHMHBI.

Jnist moBbIeHust 3¢ (hEeKTUBHOCTH BOCCTAHOBUTEIBHBIX MEPOIPUSATHI MOTYT IPUMEHSThCS
KOMOWHHUPOBAHHBIE CTIOCOOBI IEKOJIbMAaTalluK (PHIIBTPOB BOA03a00PHBIX CKBAKHH.
KomOuHupoBaHHbIE UMITYJILCHO-pEAreHTHBIC U BUOpopeareHTHbIe 00paboTku (pUIbTpOB



CKBAKHUH MPOBOAATCSA COYCTAHUCM BI/I6paI_[I/IOHHOI‘O HJIK UMITYJIbCHOTO (HHGBMOBSpBIB, B3PbIB
TJII, ra30BbIid B3pBIB, JAEKTPOTHAPOYIAAP) BO3ACUCTBUS HA (GUIBTP C MOCISAYIOMNUM UITH
IapaJuleJIbHbIM BBEJCHUEM B CKBaKUHY PaCTBOPOB peareHToB. IIpu ucnonb3oBanuu
COBMECTHOT'O BO3JICHCTBHS 3JIEKTPOrHIPOYAapa U pEareHTOB Ha IeKOJIbMAaTUPOBAaHHBIN QUIBTP
MMPUMCHATIOTCS CIICHUAJIBHBIC TUIIBI Pa3psAIHUKOB, O6€CH€‘II/IBaIOH_II/IX H30JIAIUI0 paspsaagHOro
YCTPOMCTBA OT peareHTa.

Jle3nH(peKHs CKBRXUH SBISIETCS] OTHUM U3 BUJIOB PaOOT MPOBOAMMBIX ITPHU TEXHUIECKOM
00CITy’)KUBaHUH U peMOHTE. [{e3nH(peKIus BOJ03a00PHBIX CKBAXKHH MTPOBOIUTCS:

* B CJIy4ae BO3HHUKHOBEHUS SIUAEMUH, IPH KOTOPBIX WH(EKIHUS MepelacTcs Yyepe3 BOoy WIIH Ke
IIPY HAJIMYNU JAHHBIX, YKa3bIBAIOUINX, YTO IPUYMHON BO3SHUKHOBEHUS SIIUIEMUH SIBUIOCH
3arps3HEHUE COOPYKEHUN CHCTEMBbI BOJIOCHAOKEHUS:

® IIpH YXYAIICHUHU CAHUTAPHOTI'O KAa4€CTBA BOJEI B 3KCHHyaTaHHOHHOﬁ CKBa’>XHHC,

* [10CJIE PEMOHTOB U PaboT MO TEXHUYECKOMY OOCITYKHUBAaHUIO CKBAXKUH, MPU TPOBEACHUN
KOTOPBIX HapyIIaeTCsl UX Te€PMETUYHOCTD;

* rIepe]l IPUEMOM B HKCILIYaTALMIO.

[Ipu mOCTOSTHHOM BHECEHHH MUKPOOHOJIOTUYECKUX 3arPS3HEHHUI B IKCILTyaTUPYEMbIN
BOJIOHOCHBIH TIJIACT, KOTOPOE HE MOKET OBITh YCTPAHEHO, BOJA, 3a0upaemasi W3 CKBaXUH JIOJDKHA
MOIBEPTaThCs MOCTOSTHHOMY 00€33apa’KUBaHUIO, UIIH JK€ JTIOJDKHO OBITh HCKITIOUYEHO €€
WCIIOJIb30BAHKE I XO35IMCTBEHHO-TIMTHEBBIX LieNIel. ECiiM MpOHUKHOBEHUE 3arpsA3HEHUMN B
BOJIOHOCHBIH TIJIACT IO AKCIUTYaTUPYEMOW CKBAXKMHE MOYKHO YCTPAHUTh TO MTPOBOJUTCSA
KOMILJIEKC MPO(PHUIAKTHUECKUX PadOT: IIeMEHTAIHs 00CaHbIX TPYO, FrepMeTH3aIHS YCThs
CKBa)KMHBI MCKJITIOUYCHIE BO3MOKHOCTH 3aTOIJICHUS CKBRKUHHBIX IaBUJILOHOB U T. 1.

JesnHdeknus CKBaXXUH MPOBOJAUTCS MTyTeM 00pabOTKH COOPYKEHHS paCTBOPOM aKTHBHOTO
xJiopa. PacTBOp akTHBHOTIO XJI0pa MOJIy4YaroT pACTBOPEHUEM B BOJIE XJIOPCOAEPKALUX
Ne3UH(PEKTAHTOB, PA3PEIIEHHBIX K IPUMEHEHUIO B X035 ICTBEHHO-IIMTHEBOM BOJOCHA0KEHUU.
I"a3000pa3Hblil XJI0p IS MOTYYEHUS pAaCTBOPOB IS Ie3UH(EKIINU CKBRKUH HE TPUMEHSIETCs, a
1ojayda raz000pa3HoOro XJIopa B CKBaKUHY C LIEJIbI0 1e3UH(peKIuHu He nonyckaercs. [1pu
MCIIOJIb30BaHUU AJIs1 IPUTOTOBJIEHHS pacTBOpPAa AKTUBHOTI'O XJIOpa XJIOPHOM U3BECTH U
TUIIOXJIOPUTA KabLiUs B CKBAXKUHY JOJKEH BBOJUTHCS OTCTOSHHBINA pacTBOp 0€3 KOMKOB U
HEpaCTBOPUMBIX IPUMeEcel. 3achIlKa CyX0oi MOPOIIKO0Opa3HOH XJIOPHOM N3BECTH C LENbIO
JEe3UH(PEKINH B CKBaXXHHY HE JI0ITyCKaeTCs

CkBakuHa J10JKHA 00pabaThIBaThCsl PACTBOPOM aKTUBHOTO XJIOpaA MOCIIE MEXAHNYECKON
OYHCTKH C TIPOMBIBKOI Ha cOpoc. HenmocpencrBenHo 06paboTka CKBaKUH pacTBOPOM aKTHBHOTO
XJIOpa C LENbI0 Je3UH(EKINMH TPOU3BOAUTCS B JiBa 3Tana. BHadase xyiopupyercs moiaocTh
CKBa)XXHMHBI OT YCTbS JI0 CTATUYECKOTO YPOBHS IyTEM €€ 3arl0JIHEHUS] pACTBOPOM aKTUBHOTO
xJiopa koHueHTpanuen 50-100 Mr/i, mpu npeaBapUTEIbHO YCTAaHOBIEHHOM HIDKE 1-2 M
CTaTUYECKOI0 YPOBHS THEBMATHUECKOM nakepe (mpoOke). [IpoaomKuTenbHOCTh BBIACPKKH
pacTBopa aKTUBHOTO XJIOpa J0JKHA OBITh HE MeHee 3-6 yacoB B 3aBUCHMOCTH OT UCIOJIb3yeMOn
KoHIeHTpauuu. [locne 00paboTku BepXHEH yacTu, XJI0pUPYETCsl OJOCTh CKBAXKUHBI OT
CTaTUYECKOTo YpOBHS /10 3a00s1. OOpaboTKa 10KHA TIPOU3BOIUTHCS BBEJICHHUEM PAacTBOpa
AKTHBHOTO XJIOPA B CTOJIO BOJIBI 1O 3AJIMBHOM TpyOe (IIJTaHTy) ¢ TAKMM pacyeToOM, YTOOBI TTOCIIe
CMEIICHHS KOHIICHTPaLUs aKTUBHOTO XJIopa Obuta He MeHbIe 50 mr/in. [IponomkuTenbHOCTb
BBIJICPKKH PacCTBOPA aKTUBHOIO XJIOpa HE MEHee 6 4acoB.



[Tocne xmopupoBaHus MPOU3BOIUTCS OTKAUKa Ha COPOC IO CHUKCHHS KOHIICHTPAIHH
OCTaTOYHOTO aKTUBHOTO XJ0pa B Boje 10 0,3 MI/i1 1 mpoBOAUTCS OAKTEPUOIOTHYECKUN aHAIIN3
BOJHbI. HpI/I pe3yiibTaTax aHajin3a, COOTBCTCTBYIOIHNX HOPMATHBHBIM CAHUTAPHBIM TpGGOBaHI/IHM,
CKBa)KMHA JIONycKaeTcs K 3Kcrutyatauuu. [lpu oTpunaTenbHbIX pe3yabTaTax aHallu3a
I[GBI/IH(beKLII/I}I CKBA>KHMHBI ITOBTOPACTCA UCIIOJIb30BAHUEM IMOBBIIICHHBIX KOHLleHTpaL[I/Iﬁ
AKTUBHOTO XJIOPA, YBEIMYEHHBIX B 1,5-2 pa3a B CpaBHEHUU C IEPBOHAYAIbHBIMU J03aMH.
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