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IIVTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS 110 OOII

Kon
pe3yJjbTara

PesyabTaT 00y4eHns
(BBINMYCKHHUK 10JIZKEH ObITH FOTOB)

Obugue no nanpaenenuio n0020mMoBKU (CneuuaIbHOCH )

P1

HpI/IMeHﬂTB €CTECTBEHHOHAYYHBIC, MaTEMaTH4YCCKUC, TYMaHUTapHBIC, O9KOHOMHWYCCKHE,
HWHXXCHEPHBIC, TCXHUYCCKUC U I‘J'Iy60KI/Ie HpO(l)eCCI/IOHaHLHI)IC 3HaHUSA B 00JIacTH COBPEMCHHBIX
Heq)TeFa?)OBI)IX TEXHOJIOTUM 715 peuicHusd MNPUKIAAHBIX MCEKIUCHUIUIMHAPHBIX 3aJda4 U
HWHXXCHCPHBIX npo6neM, COOTBETCTBYHOIIUX HpO(l)I/IJ'I}O IIOJAIrOTOBKH

P2

[lnaHupoBaTh W TPOBOAWUTH AHAJIMTUYCCKAC M IKCICPUMCHTAIBHBIC HCCICIOBAHUS C
UCIIOJIb30BAHUEM HOBCHINUX JOCTUKCHUN HAYKHM M TCXHHKH, YMETh KPUTHYCCKH OLCHHBATH
pe3ynabTaThl M JCNaTh BBIBOJBI, MOJYYCHHBIE B CJOXHBIX W HEONPEACICHHBIX YCIOBHUSAX;
WCIIOJIb30BaTh MPHUHIUIBI U300pETaTeIbCTBA, MPABOBBIC OCHOBBI B OOJIACTH HMHTEILICKTYAIbHOM
COOCTBEHHOCTH

P3

[posBiATh NpPodECcCHOHANBHYIO OCBEIOMIICHHOCTH O IIEPEIOBBIX 3HAHUSAX M OTKPBHITHAX B
obOmacti HeTera3oBbIX TEXHOJOTHH C Y4eTOM IIEPEIOBOTO OTEYECTBEHHOTO W 3apyOeKHOTO
OIIBITA; HCIOJIB30BaTh HHHOBALIMOHHBIM IIOOXOJ INpH pa3paboTKe HOBBIX HIEH M METOHOB
NPOCKTUPOBAHUS OOBEKTOB He(TErazoBoro KOMIUIEKCA JUIl pEIICHHS WHXXCHEPHBIX 3a1ad
pa3BUTHS He(TEra3oBBIX TEXHOJIOTH, MOJICPHU3ALUH M YCOBEPIICHCTBOBAHHS HE(TEra3oBOro
MPOM3BOJICTBA

P4

BeiOupars ontumaibHbIe pemIeHUs] B MHOTO(GAKTOPHBIX CHTYalMsX, BIAJETb METOJAMH H
CPEACTBAMU TEXHHUYECKOTO MOJEIMPOBAHUS IPOU3BOJCTBEHHBIX IPOIECCOB W  OOBEKTOB
HedrerazoBoil  oTpaciM;  yHpaBlsATh  TEXHOJOIMYECKUMH  MpOLIECCaMH,  OOCITY)KUBATh
000pya0OBaHKe, UCTIOIb30BATh T000H NMEIONIUICS apCeHal TEXHUYECKUX CPE/ICTB, 00ecIeunBaTh
BBICOKYIO 3()()eKTUBHOCTb NPH pa3pabOTKe HedTera3oBbIX OOBEKTOB

P5

CaMOCTOSATENBHO YUYUTHCA U HENPCPBIBHO IMOBLIIIATH KBaIII/I(I)I/IKaHI/IIO B TCYCHUE BCCTO II€pUOaa
HpO(i)eCCPIOHaHLHOﬁ ACATCIIBHOCTU; AKTUBHO BJIAACTb HWHOCTPAHHBIM A3BIKOM Ha YPOBHE,
MMO3BOJIAIOIIEM pa6OTaTI> B HHTepHaHHOHaJ’ILHOﬁ cpene, paSpa6aTbIBaTb JAOKYMCHTAIUIO U
3aUIIATh PE3YJIbTATHL I/IH)I(CHCpHOﬁ JACATCIBbHOCTHU

P6

PaboTath 3¢¢eKTHBHO B KauecTBE WiIEHa W PYKOBOJHUTENSI KOMaHIBI, YMEHHE (hopMHpOBaTh
3aJaHusl ¥ OTIEPAaTHBHBIC IUIAHBI BCEX BHUIOB ICATEILHOCTH, PACHpPEACNATh 00I3aHHOCTH YICHOB
KOMaH/Ibl, HECTH OTBETCTBEHHOCTbH 3a PE3YJIbTaThl pabOThI; KOOPAWHUPOBATH paboTy TPyHN IO
W3BJICYCHHUIO M COBEPIICHCTBOBAHMIO IOOBIYM HEe(TH, ra3a M ra3oBOro KOHJEHCaTa, IepelaBaTh
3HAHMS Yepe3 HACTABHMYECTBO M KOHCYJIbTHPOBAHHE

P7

BHeapsiTh, 3KCIUTyaTHPOBaTh KM OOCITY)KHUBaTh COBPEMEHHBIE MAIIMHBI W MEXaHU3MbBI IS
peanu3aly TEXHOJOIMYEeCKUX MpoleccoB HedrerazoBoii obiacth, oOecrieunBaTh MX BBICOKYIO
3¢ GEKTUBHOCTD, COONIOMATh MPABHJIA OXPAHBI 3J0POBbs M 0OE30MACHOCTH TPY[A, BBIMTOJIHSITH
TpeOOBaHUsI 110 3aIUTE OKPYKAIOIIEH Cpejibl

Pazpabomka u Ikcniyamanyus HeghymaHbIX U 2A306bIX MECHOPOHCOCHU T

P11

KoHTponupoBaTh BbINIOJNIHEHNE TPEOOBaHUI periaMeHToB Ajsi obecneueHus: JoObuu HedTH, rasa
Y ra30BOT0 KOH/IEHCATa U MOBBINICHNE HHTEHCH(UKAINY TPUTOKA CKBAKHHHOM MPOTYKIINH

P12

CoBepIeHCTBOBaTh, pa3padaThiBaTh MEPONPHATHS H/WUIH NOATOTABINBATE OU3HEC-TIPEATIOKCHUS
10 TEXHOJIOTHYECKOMY IIPOLIECCY U TEXHOJOTHYSCKHM MEPONPHATHSAM NP 100brYe HedTH, rasa u
ra3oBOro KOHJICHCATa Ha OCHOBE MPOM3BOACTBEHHOI'O MCHEIKMEHTA ¥ IUIAHUPOBaHHUs PadoT B
cdepe HedTerazogoosrIn

P13

KoppekrupoBaTh mporpammsl pabot 1o j1o0br4e HedTH, ra3a u ra30BOr0 KOHJICHCATa, BRIOUPATH U
NPUHUMATH PEICHHUs] B HECTAHAAPTHBIX CUTYAIUIX, OMUPAsICh HA TOCYIAPCTBEHHbBIE CTAHIAPThHI B
obnactu He(Terazono0bIH
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Tema paboThI:

AHanu3 COBPEMEHHBIX TEXHOJIOTUH PEMOHTHO-U30JILUOHHBIX pabOT B CI0XKHBIX T€0JIOT0-
IIPOMBICIIOBBIX YCIIOBUSAX Ha MpUMepe MecTopokaeHui 3anaanon Cubupu

YTBepkeHa MPUKa30M TUPEKTOopa (Jara, HoMep) 59-114/c ot 28.02.2020 1.

Cpok ciauu CTYZIEHTOM BBITIOJTHEHHOMN paOOThI: 19.06.2020 1.

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1anHbIe K padoTe Texkctel M rpaduueckue marepuagbl OTYETOB U
HAyYHO-HMCCIIEIOBATENbCKUX — paboT, (GoHIOBas W

NepUoInYecKas JIUTepaTypa, yueOHUKH.

IMepeyeHn moaIeKAMMX UCCAETOBAHUIO, | AHAIN3 IPUUUH HAPYLIEHUSI FEPMETHYHOCTH
MPOEKTHPOBAHMIO U pa3padoTKe 9KCIUTyaTallMOHHBIX KOJIOHH. BHUBI KOPPO3MOHHOTO
paspyuenus. AHaau3 3 EeKTUBHOCTH MPOBEICHHUS
PEMOHTHO-U30JIALIMOHHBIX Pad0T Ha MpUMEpPax
HE(TSIHBIX T0OBIBAIOLINX CKBAKUH MECTOPOXKICHUI
3anagHoit Cubupu. [lepBooyepeaHbie MEPOTIPUATHS
nepes] HayaaoM PEMOHTHO-U30JIIIUOHHBIX Pa0oT.

BOIIPOCOB

COBpeMeHHBIe TEXHOJIOTMHU PEMOHTHO-U30JIAIUOHHBIX

3




pabot. PazpaboTka MaTeMaTnuecKoi MOIeTTH
PEMOHTHO-HU30JIAIUOHHBIX pa60T 110 JJUKBUAAIIUU
3aKOJIOHHOM ITUPKYJISIIUH KHIKOCTH. PexoMenaanuu
10 IpCAOTBPALICHUTIO HAPYIICHUA TCPMETUIHOCTH
AKCIUTyaTallMOHHBIX KOJOHH. [IpakTuka BeIOOpa U
IIPUMCHCHUA TEXHOJIOTUU U MaTcpualioB IJId
PEMOHTHO-H30JIIIMOHHBIX PA0OT B CKBOKUHAX.

Ilepeyensb rpaguueckoro Marepuasia

KoncyabTaHThI 110 pa3aeaM BbITYCKHONH KBAJIM(PUKALMOHHOH PadoThI

Paznen KoncyabTant

dunaHcoBblii MeHekMeHT | [JonienT Pomantok Bepa bopucosna

CouuaabHast

1 Accucrent Uepemucknna Mapust CepreeBHa
OTBETCTBEHHOCTH
Social responsibility Muponosa Beponnka EBrenbeBHa

Haszpanus pa3aejioB, KOTOPbIE€ JOJ/I’KHBI ObITh HANMCAHBLI HA PYCCKOM M HHOCTPAHHOM

A3bIKAX:

Ananuz u O606H_IGHI/IG MHPOBOI'O OIIbITa PEMOHTHO-HU30JIAITHOHHBIX pa60T

Ananuz COBPCMCHHBIX TEXHOJIOTHI MMpOBCACHUA PEMOHTHO-U3O0JIAIMOHHBIX pa60T B Ppa3/IMYHbIX

TCOJIOr0-IIPOMBICIIOBBIX YCIIOBUAX

KommiekcHbIN moAaxoJ K COBCPHICHCTBOBAHUIO TEXHOJIOTUH PEMOHTHO-HU30JIALMHOHHBIX pa60T 10
HCIIPABJIICHUIO HCICPMCTUYHOCTH LIEMCHTHOT'O KOJIbIIAa U SKCIINTYAaTAIMOHHBIX KOJIOHH

Social responsibility

I[aTa BbIJA4Y4 3a/1aHUS] HA BbINNOJTHCHUC BbIHyCKHOﬁ

. N 29.02.2020 .
KBa.]II/I(l)I/IKaIII/IOHHOI/[ paﬁoTbl o JIMHCHHOMY rpaq)mcy
3ana}me BbIJIAJI PYKOBOAMUTE/Ib:
J0KHOCTH [%(0] Yuenas crenens, Moanucey JlaTta
3BaHHUE
ApOy3oB Banepnii
JlotienT poy p K.h-M.H. 29.02.2020 T.
Hukonaesnu
3a)131me NPUHAJ K HCIOJTHCHUIO CTYACHT:
I'pynna ()7 (0] Hoanuck Jara
2BbM83 [Napos MBan BukTopoBuu 29.02.2020 r.
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dopma npeacTaBIeHUus pabOTHI:

MarucTepcCKas quccepranusi

KAJIEHJIAPHBIN PEUTUHI-TLIAH
BbINIOJIHEHH S BBINIYCKHOM KBAJTH(UKANMOHHOH PadoThI

CpoK cl1au¥l CTYICHTOM BBITTOJIHEHHOW PabOTHI: 19.06.2020 1.
JlaTa Ha3BaHnue pa3aena (MoxyJs) / MaxkcuMaabHbIH
KOHTPOJIS BHUJI paboThl (MCCICA0BAHNS) Oan1 pazaesa (Moay.is)
Ananu3z u  0000IIEHHME  MHPOBOrO  OIIBITA €MOHTHO-
20.03.2020 . H p p 20
M30JSIIIUOHHBIX paboT
AHanmu3 COBPEMEHHBIX TEXHOJOTHMH IPOBEACHUS PEMOHTHO-
15.04.2020 r. | M3OJSIMMOHHBIX pabOT B Pa3NUYHBIX T'EOJIOTO-IPOMBICIOBBIX 20
YCIIOBUSIX
KomrmutekcHbIii TOJX0A K COBEPIICHCTBOBAHHUIO TEXHOJIOTHIMA
€MOHTHO-U30JISILIHOHHBIX aboT o HCIPaBJICHUIO
01.05.2020r. |P 5 p p 20
HETepMETHYHOCTH IEMEHTHOTO KOJIblIa W OKCIUTyaTalMOHHBIX
KOJIOHH
duHAHCOBBIN MEHEIPKMEHT ecypcod(pPeKTUBHOCTH u
10.05.2020 . 8 > pecypeodhd 15
pecypcocOepexeHne
25.05.2020 r. | ConmanbpHas OTBETCTBEHHOCTD 15
10.06.2020 r. | Social responsibility 10
COCTABMIIL:
PykoBoautear BKP
JoskHocTH DoUo Yu4eHnas creneHb, Moanuch Hara
3BaHHUE
ApOy30B Banepuit
JlomeHT POy P K.(p-M.H.
Huxonaesmu
COI''TACOBAHO:
PykoBoaureas OOII
JokHOCTH [25(0] YuyeHas cTeneHb, MMoanucn Jara
3BaHHUE
Mpodecco 3atukoB IlaBen LT
p p Huxonaesuu o




PEDEPAT

Marucrepckas aucceptauust coaepxut 134 crtpanun, 19 pucynkos, 22

Tabauiel, 25 hopmyi, 40 HICTOYHUKOB JIUTEPATYPHI.

KiroueBble ciioBa: HEDTAHOE MECTOPOXIEHMUE,
PEMOHTHO-U30JIALMOHHBIE PABOTHI, KOPPO31i4,
HETEPMETUYHOCTD SKCIUTY ATALIMOHHON KOJIOHHBI,

3AKOJIOHHAA HUPKYJIALUA XUJKOCTU.

OO0beKTOM HCC/IeI0BAHUSA SBISICTCS BBIOOP TEXHOJIOTHH JIUKBHUIAINH
HErepMETUYHOCTA OKCIUTYaTallMOHHBIX KOJOHH M 3aKOJIOHHBIX II€PETOKOB
KHUJKOCTU U IPUMEHSIEMBIX MaTepUATIOB.

eap paboTbl — IPOBECTH aHAINU3 COBPEMEHHBIX TEXHOJIOTMI MPOBEACHUS
PEMOHTHO-U30JISIIUOHHBIX Pab0T, MEPONPUATUHN MO NMPEAOTBPAILEHUIO HAPYLICHH
TePMETUYHOCTH IKCIUTYaTAIlHOHHBIX KOJIOHH. ONpenennuTh CKBaKMHbBI-KaHIUAaThI
U pa3paboTaTh peKOMEHJAIMK 10 BBIOOPY ONTUMAaJIbHONW TEXHOJOTUH MPOBEACHUS
paboT U MaTEepHUAJIOB.

B npouecce uccienoBanus ObUT MPOBEACH aHAIW3 MPUYUH HAPYIICHUS
TrepMETUYHOCTH HKCIUTYaTallMOHHOM KOJIOHHBI, PaccMOTpEHbI BU/IbI
KOPPO3MOHHOTO  pa3pylIeHHss ¥  METOAMKA  OMpeAeNeHuss  WHTepBalia
HErepMETUYHOCTH, U3Y4YaJIUCh TEXHOJIOTMH MPOBEICHUS PEMOHTHO-U30JIILIMOHHBIX
pabor, ObuUIM JaHbl PEKOMEHJALMH MO MPEJOTBPALIECHUIO HAPYILIECHUSA
FePMETUYHOCTH  JSKCIUTyaTallMOHHBIX KOJIOHH, Takxke Obula pa3paboTraHa
MaTeMaTHuecKass MOJENIb PEMOHTHO-U30JSIUOHHBIX padOT MO JHMKBUAALMU
3aKOJIOHHOM IUPKYJISAINA KUAKOCTH.

OO0JsacTh NMpUMeHEHMsI: JaHbl PEKOMEHJAIMU IO BHIOOPY TEXHOJIOTHU
PEMOHTHO-HU30JISIIIMOHHBIX pPabOT Ha HEPTIHBIX MECTOPOXKACHUSIX 3amaIHou
Cubupu, a TaKkKe MO TMPEAOTBPAIICHUIO HAPYIICHUS TePMETUIHOCTH

9KCILTyaTallMOHHBIX KOJIOHH.



OBO3HAYEHUSA, OITPEAEJIEHUSA, COKPAILEHUSA

KPC — kanuTaiabHblii pPEMOHT CKBAKUH;
III/I — nogaep»xaHue miacToBOTO TaBJICHUS;
CIIO — cimycko-TIoAbEMHBIC OTIEPAliH;

K — sKcrutyatalimoHHasi KOJIOHHA;

PUP — peMOHTHO-U30JIAIIMOHHBIE paOOTHI;

YHOIK — ycTpaHeHrEe HETe€pMETUYHOCTH SKCIUTYaTallMOHHON KOJIOHHBI,
JI3KII — nmukBUanuMs 3aKOJIOHHON LUPKYJISLNN;

OBII — orpannyeHne BOJONPUTOKA;

HMU3 — navanbHbIe U3BIEKAEMBIE 3aMaCHI;

KHUH — xo>durmenT uzpnedeHus: Hedtu;

IIH — s1exTpoieHTpoOEKHBIN HACOC;

IITI'H — mwtaHroBelid TTyOMHHBIN HACOC;

IIIBH — mTanroBbIii BUHTOBOM HACOC;

ITAQO — ny0nuyHOE aKIIMOHEPHOE OOIECTBO;

00O - 00111eCTBO C OTPpaHUYECHHON OTBETCTBEHHOCTHIO;
TIIII — TeppuTOopHaNbHOE MTPOU3BOACTBEHHOE NPEAIPUSATHE;
I'TY — reonoro-TeXHM4eCKue yCIOBHUS;

HMU — HayuHOE nccinenoBaHue;

®DA — poHTanHasg apMarypa;

ITBO — npoTuBOBRIOPOCOBOE 000PYI0BAHNUE;

HKT — HacOCHO-KOMITPECCOPHBIE TPYOBI;

IIH — 31eKTponpuBOAHBINA LIEHTPOOEKHBIN HACOC;

O3II — oxxugaHue 3aTBEpACBaHUS [IEMEHTA.
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BBenenne

Pa3paboTka HE(PTSIHBIX MECTOPOXKIECHHH C TPUMEHEHHEM METOJIOB
3aBOJHEHMsI TPEAONpPENEIsIET 3aKOHOMEPHOE M Heu30eXHOe OOBOJHEHUE
OPOAYKTUBHBIX IUIACTOB MO MEpPE HMX BBIPAOOTKH. DTOT MPOIECC MPOUCXOAUT
0oJiee THTEHCUBHO B HEOJIHOPOJHBIX IO MPOHUIIAEMOCTH MPOAYKTUBHBIX IJIaCTax
U, OCOOEHHO, Ha MO3JHMX M 3aBEPIIAOIIUX CTagusAX pa3paboTku. C LeIbro
OrpaHUYEHMs] JTOOBIYM BOJBI, IPOBOAATCS PEMOHTHO-H3OJALIMOHHBIE PpPa0dOTHI
(PUP). PaGoThl OCYIIECTBISIIOTCS IIyTeM OTKJIIOUEHHS U3 OKCIUTyaTaluu
OTIIETBHBIX BBICOKOOOBOTHEHHBIX (M0 99 - 100 %) mnacToB M OTKIIOYCHUS
OTJIEJBHBIX BBICOKOIPOHUIIAEMBIX OOBOJHEHHBIX MPOIUIACTKOB B IMpeaesiax
OPOAYKTUBHOIO IlacTa (celeKTHBHas u3oisius). Heo0XoauMocTs mpoBeneHus
ykazaHHeIX  BuaoB PUP  oOycioBiena  TpeOOBaHHMAMH  MPOEKTOB U
TEXHOJOTMUECKUX CXEM pa3padOTKU MECTOPOXKIECHUN U, B TEPBYIO OYEpElb,
TpeOOBaHUAMU MO AOCTH)KEHHUIO HayYHO-OOOCHOBAHHBIX BEIMYUH KOIPPUIHEHTA
He(Tens3BICUCHHs. DTO 3HAYMUT, YTO LenecooOpasHocTh mnpoeneHuss PUP mo
OTPAaHUYEHUIO T0OBIYM TEXHOJIOIMUECKON BOJBI 3aBUCUT OT HAJIMYUS OCTATOYHBIX
U3BJICKAEMBIX 3a1acoOB HEPTU HA OTIAEIBHBIX YUACTKAX 3JICHKHU.

[Ipu osKkcIIyaTaul  MECTOPOXKIEHUM  MPUXOAUTCA  J00BIBaTh U
3HAYUTENIbHOE KAaueCTBO HE TEXHOJOTMYECKOW, TO €CTh HE 00s3aTEJbHON BOJIBI.
OCHOBHOM TPUYMHOM TMOCTYIUIEHHUS 3TOW BOJBI B J0ObIBatouIMe HeTsIHbIC
CKBAXUHBI SBJIIETCS. HECOOTBETCTBHE KAueCTBA M30JIALIMM BHYTPUKOJIOHHOTO U
3aKOJIOHHOTO MPOCTPAHCTBA YCJIOBHSIM OJKCIUTyaTallMM, TO €CThb TPEeOOBAHUIO
FEPMETUYHOCTH BCEM KpENM CKBaXWHbI. OrpaHMYeHHE NPUTOKA TaKOW BOBI
TaKKe  ocyllecTBiusercss mnyreM nposeaeHus PHUP  no  ycrpanenuro
HET€PMETUYHOCTH IKCIUTYaTAllMOHHBIX KOJIOHH Y UCIIPABJICHUIO HETEPMETUYHOCTH
LIEMEHTHOro  Kousbla. IIpoBemenme  ykasanHbix BunoB PHUP  sgBusercs
00si3aTeIbHBIM HE TOJIBKO C TOYKH 3pPEHHUs H3MEHEHHUs cocTaBa J0ObIBaeMOM
NMPOAYKUHMH, HO M OXpaHbl HEIpP M OKpYyKarouewu cpenbl. Jlaxe B yCIOBUAX

OTCYTCTBHUA OCTATOYHBIX U3BJICKACMBbBIX 3aI1aCOB He(bTI/I Ha Yy49aCTKC pacCIIOJIOKCHUA
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ne(eKTHOM CKBaXWHBI CYIIECTBYET IleecooOpa3HocTh npoBeaeHuss PUP mmbo
paboT MO BPEMEHHOIN KOHCEPBALIMKM CKBAXUHBI C YCTAHOBKOW LIEMEHTHBIX MOCTOB
MPOTUB MPOAYKTHUBHOTO TUIACTA UK Ae(EKTa KOJTOHHBHI.

Takum oGpazom, npoBenenre PUP 1o BoCCTaHOBICHWIO T€PMETHUYHOCTH
KpENH CKBAXXWHBI ITyTEM HCIIPABICHUS HET€PMETHUYHOCTH IIEMEHTHOIO KOJIbLIA
(JIMKBUJAIIMU 3aKOJIOHHOM IUPKYJIALMY KUIKOCTH ), SABJISIETCSI BECbMa aKTyalbHOU
3aJadyel B LEJIOM M JJs MeCTOpoxAeHHWH, s3kcruryatupyembix IIAO «HK
«PocuedgTh», B uyactHocTd. Kak TmoOKa3piBaeT mpakTHKa, HaOIr0gaeTCs
HECOOTBETCTBUE MEXKIY MOTPEOHOCTHIO B MpoBeaeHuu 3Toro Buga PUP (paBHo, n
IpYruX BHUJOB) M HUX pe3ylbTaraM (YCHEWHOCTbIO MU 3(P(EKTUBHOCTHIO).
OCHOBHOI TNPUYMHOM 3TOTO SBISAETCA HEAOCTATOYHOE COOTBETCTBHE TIJIABHBIX
napamMeTpoB TEXHOJOrMU ((UIBTPALlMOHHBIE, MPOYHOCTHBIE, aJAr€3HMOHHbIE
CBOMCTBA TAaMIIOHA)KHBIX PACTBOPOB M OTBEPKIAEHHOTO TAMIIOHAXXHOIO KaMHSI)
re0JI0ro-TEXHUYECKUM YCIIOBUSM JKCIUIyaTallud CKBaXXUH (TMIPOAMHAMHYECKAs
00CTaHOBKa B 00BEKTE M3OJSALUHU, TEMIIEPATYpa, IPaIUEHTHI JABJICHUS, HAIUYUE U
pa3Mepbl IEPEMBIYEK U p.).

Cnenyer OTMETUTh, YTO CO BCTYIUIEHMEM OOJIBIIMHCTBA KPYHHBIX
MECTOPOXKICHUIM B TMO3JHIOI U 3aBEPILIAIONIYI0 CTaJUU pPa3pabOTKU COCTOSTHHE
doHa CKBaXHH yXyAIIaeTcs, 00bEMBI PEMOHTOB YBEJIUYMBAIOTCSH. DTO MOXKET
ObITh, B YACTHOCTH, MPOWIITIOCTPUPOBAHO HA MpuMepe IByx npeanpusatuid [TAO
«HK «Pocuedts» - OO0 «PH-ITypuedteraz» u OO0 «PH-KOranckuedrerasy.
Nmu pazpabateiBatoTcst 52 mectopoxaeHus, 6onee 30 % KOTOpHIX BCTYMWUIU B
TpeThi0 cTaauio pazpadotku. M3 moutu 20 ThIC. M00BIBAOIUX HEPTIHBIX
ckBaxxuH 47 % wHaxomaTrca B 0e3A€MCTBHM, KOHCEpBAMM M OXUIAHUU
mukBuaanuu. Cpeau HUX 3HAYUTETBHBIM (DOHJ CKBAXKUH C HETePMETUYHBIM
LEMEHTHBIM KOJIBIIOM, B KOTOPBIX 3aKOJOHHBIA NEPETOK KUIAKOCTU WIIHA Y¥KE
YCTaHOBJIEH UJIM OOOCHOBAHHO MPEIOJIaraeTcs.

BblliensnokeHHOE  HE  OCTaBJIIET  COMHEHMM B aKTyallbHOCTH

MMOCTABJICHHOW EJIA TUCCEPTAMOHHBIX UCCIICIOBAHUM.
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1 AHAJIM3 1 OBOBIIEHUE MU POBOI'O OIIBITA PEMOHTHO-
N30JIAAIMUOHHBIX PABOT
PeMOHTHO-M30JIALIMOHHBIE ~ pabOTBl —  KOMIUIEKC  MEpPONPUATUHIIO
MpErpaxKCHUI0 MyTel NPOHUKHOBEHHS BOJIbI B CKBAXXUHY, U OTKJIIOYEHHUIO OT HEE
OTJEJIbHBIX NPOIUIACTKOB U OOBOJHEHHBIX MHTEPBAIOB. PEMOHTHO-U30MISLIMOHHBIE
paboThl — OAHO M3 BAXKHEWIIUX CPEJICTB YBEIWYEHHS] OOBEMOB H3BIECUECHHOM
He(TH ¥ raza u3 Iiacra.
PeMOHTHO-M30JIALIMOHHBIE PA0OTHl CKBAKMH NPOBOAAT B TEX CIydasx,
Kor/1a Tpedyercs:
e H30JIMPOBAHUE MPOAYKTUBHBIX OOBEKTOB OT BOJ;
e CO3JaHME CTaKaHa W3 LIEMEHTa Ha 3a00€ CKBaXHHbI, UJIU € B KOJOHHE
LEMEHTHOT'O MOCTa;
o IIEpEeKpbITHE (QUIbTpa B Cilyyae IEpeBOJa CKBaKMHBI Ha BblIIE /
HYDKE3aJIeralolui TOPU30HTHI;
e CO3JaHUE LIEMEHTHOTO Mosica B MpU3a00itHOM 30HE I HAAEKHON U30JSALUU
CKBa)KHMHBI;
o TMEpEeKphITHE Ne(PEKTOB B IKCILTyaTAIlMIOHHOW KOJIOHHE;
e H30JILHS T'OPU30HTOB BO BpEMs CITyCKa 3KCIUIyaTalMOHHOW KOJIOHHBI, WM
XBOCTOBHUKA JIOTIOJIHUTEIBHOTO CTBOJIA MIPU 3ape3Ke U OypeHuu;
e 3aKpeIUICHUWE  MNpU3a00OMHOM  30HBI  CKBAXKHHBI  JJISI  COKpAICHUS
poOKooOpa3oBaHuUs.
1.1 AHaJIM3 NPUYUH HAPYLICHUA FePMETHYHOCTH IKCILIYATALHOHHOM
KOJIOHHBI
Hapymienre repMeTHYyHOCTH SKCITyaTallMOHHOM KOJOHHBI MOXET OBITh
BBI3BAHO PAa3IUYHBIMU MPUYMHAMH, KOTOPbIE MOKHO OOBEIUHUTH B CIEAYIOILINE
IpyIIIBI.
K I rpynme MoxHO oTHecTH Ae(eKThl NPOU3BOJCTBA METaJLUTypruu

(TpeuHbl, TEOMETPUYECKHEe, TPOYHOCTHBIE U CTPYKTYpPHbIE HECOOIIOJEHUS
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ycnoBuit ['OCT), a Takxke nedekTbl, 00pa30BaBIIMEcs MPU HAPYIICHUU MPaBUII
MOTPY3KH, pa3rpy3KH, TPAHCTIOPTUPOBKHU U XpaHEHUsI TPYOHOM MPOTYKITUH.

Ko II rpynme crnemyer OTHECTH HapyIIeHHs, BO3HUKIIWE MPHU CIIyCKe
00CaJHBIX KOJIOHH B CKBKMHY B Ipoliecce OypeHHs..

K III rpynme oTHOCATCS BCE OCTalIbHbIE HapyUICHUS, BO3HHUKIIUE B
MpolLiecce IKCIUTyaTallui CKBaKUHBI.

Pacronoxxenune pgedexta MoxeT OBITh pa3NUYHBIM: Ha HAPYKHOM
MOBEPXHOCTHU TJAJKON 4acTu TpyObl; B MECTe pe3bObl CHapy»HU; Ha BHYTPEHHEU
MOBEPXHOCTH TJIAJIKON YacTu TpyObl; B MeCTe pe3b0bl BHYTPH; Ha TOpIax TpyO; Ha
Hapy>KHOW TTOBEPXHOCTU MY(THI; IO BCEMY TeTy TPYOBI.

MecTopacnonoxenue nedpekra Ha TpyOe oOImpeaenseT CTENeHb €ro
omacHoctu. Tak, Hampumep, mope3 TpyObl OJHOW W TOM K€ T€OMETpPUH, HO
PacHoOJIOKEHHBIA BAOJIb WM IONEPEK OCH, UMEET Pa3Hyl CTENEHb ONacHOCTH.
KenobooOpasHblii U3HOC B MeCTe Pe3b00BOM yacTu TpPyObl OoJiee OMaceH, yem
TaKOM k€ U3HOC TJIAJIKON YacTH TPYOHI.

Huxe paccmoTpeHsl HambOosee BCTpEYAIOIIMECs BHIbl HapyLIEHU
00CagHbIX KOJIOHH.

B nponecce cBuHYMBaHUSA 00CcaHBIX TPYO Mepes UX CIIyCKOM B CKBa)KUHY
4acTo HAOMIOJAIOTCA CIy4yaud MOBPEXKICHUM Hapy)KHOH MOBEPXHOCTU TPYOBI
CyXapsMH MEXaHWYECKHX HWIJIM MAaIlMHHBIX Kitoued. TpyObl, UMeromue BbICOKHE
IUTACTUYECKUE CBOMCTBA MPHU 3TOM HE pazpyuiatrorcs. bosjee mpounbie TpyObl He
MOTYT BBIICpKaTh TAaKUX HANPsOKEHUH, U B 30HE KOHTAKTa 3y0a cyxaps ¢ TpyOoii
oOpazyeTcs pa3pyllieHue — TPeIuHA.

[Ipomycku 10 pe3bOOBOMY COEAMHEHHMIO Yalle BCEro OOYyCIOBIICHBI
HECOOTIOICHUEM TEXHOJIOTHH CITyCKa KOJIOHH (HEIOBOPOT MPH CBHHYMBAHUU TPYO,
OTCYTCTBHE T€pPMETHU3HMPYIOIIEH CMa3Ku JHOO0 €€ HECOOTBETCTBHE 3a00iHBIM
YCIOBUSIM), a TaK)K€ 3aBOJCKUM OpakoM (HEmpaBHJIbHAs T€OMETpHsl pe3bOOBOTO

COCIMHEHUS U T.1I.).

14



Tpemuubl wau  pa3pbiBEl  00CAJAHBIX KOJOHH MOTYT TPOU3OUTH B
pe3ynbTaTe Pe3KOoW MOCAAKU TPHU WX CIYCKE WM TPEBBIMICHUS OMyCTHMOTO
JABJICHUS TIPU LIEMEHTUPOBAHUK 00CaHON KOJIOHHBI.

Hapsiny ¢ npuumHamu, yKa3aHHBIMH BBIIIE, HAPYIICHHWE IE€JIO0CTHOCTH
00caTHOM KOJIOHHBI TIOC]IE HEKOTOPOTO MepUoja dKCILUTyaTallui CKBAKUHBI MOXKET
ObITh BBI3BAHO HAPYXKHOM W BHYTpPEHHEH KOPpPO3HEHl, 3pO3UOHHBIM JEHCTBHUEM
MOTOKa J100bIBaEMOro (uIroMAa, IMPOKOIOM TPyO NpH KOPOTKOM 3aMBIKAaHHUU
TOKOIMOJIBOJIOB K  TIyOMHHBIM  HacocaM, HEMpaBUJIBHBIM  IPOBEICHHUEM
TEXHOJIOTHYECKNX, PEMOHTHBIX WJIM aBapUHHBIX pa0OT B CKBAaXWHE, aBaAPHSIMU C
AKCIUTyaTallHOHHBIM 000pYJIOBaHWEM, CMATHEM TpPyO W3-3a HEYCTOWYHMBOCTH
CTEHOK CKBa)KHUHBI, OIIMOOYHON mepdoparueit konoHHbl U T.4. Bce 310 uWacto
COMPOBOXKIACTCS OOBOJHEHHEM TMPOAYKIIMH CKBaKWHBI, Ta30IPOSIBICHUAMU B
TpyOHOM U 3aTpyOHOM MPOCTPAHCTBAX, IPUHOHOOOPA30BAHUEM.

MHorue uccieoBaTeI CUUTAIOT, YTO OCHOBHOW NMPUYMHON HapyIICHUS
TEPMETHYHOCTH JKCILTyaTallHOHHON KOJOHHBI SIBIIIETCS KOPPO3HWS HAPYKHOU H
BHYTPEHHEH MOBEPXHOCTEM TPyO B arpeCCUBHOM Cpe/ie TUIACTOBBIX U CTOYHBIX BO/I.

B GonpmmHCTBE ciiydaeB HapyIIeHUs UMEIOT BUJI IIEJIeH, PacOIOKEHHBIX
BJI0JIb oOpasyromieit Tpy0. [lluprna mieneit mHOTMa JOCTUTACT 5 M, JutMHA — 1 M.
B HEKOTOpBIX CKBa)XWHAX HAPYIICHUS OOHAPYXUBAIOTCS OJHOBPEMEHHO B
HECKOJbKUX WHTEPBaIaXx.

OCHOBHOI TPUYMHON HETEPMETUYHOCTH IIEMEHTHOTO KOJIbIIA SIBJISETCS
HU3KOE KadeCTBO IIEMEHTHPOBAHUS OOCAAHBIX KOJOHH B CKBa)XHWHAX, YTO
0oOyCJIOBIEHO TPHMEHEHHUEM HECTaHJAPTHOTO IIEMEHTa WJIM TPUTOTOBIICHUEM
IIEMEHTHBIX PACTBOPOB C 3aBBINICHHBIMHU BOJIOIIEMEHTHBIMU OTHOIIIECHHUSIMH.

[Tpu npoBeACHUN B CKBaKMHE PEMOHTHBIX paOOT Harpy3KH, JEeHCTBYIONTHE
Ha 00CaJHYI0 KOJIOHHY, MOTYT MPUBECTH K WM3HOCY BHYTPEHHEW IMOBEPXHOCTU
00caHON KOJIOHHBI, PAacCTPOMCTBY PE3hOOBBIX COCAMHEHHH W T.A. Tak, mpu
CIyCKe OYpUJIbHBIX TPYO 4acTO MPOUCXOAUT OJHOCTOPOHHEE )Ke100000pa3oBaHue

3a CYEeT KOHTaKTa 00CaJHON KOJIOHHBI ¢ OyPHIIbHOM 110 3aMKOBBIM COEAMHEHUSIM. B
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30HE KOHTaKTa OYypWJIBHBIX TpyO C 0OCamHON KOJIOHHOW CYIIECTBYET MpOIecC
TPAaHUYHOTO TPEeHHS. B pe3ynbrare — 3HAYMTENHHO TMOBBINMIACTCS TEMIIEpaTypa B
30HE KOHTaKTa, YTO MOJKET BBI3BaTh CTPYKTYpHBbIC U (a30BbIC W3MCHCHUS B
MOBEPXHOCTHBIX CJIOSX METallJla, IOSBICHUE TEMIIEPATYPHBIX HANPSDKCHUN U
TPEIIUH.

HccnenmoBanne IBIKEHHUS J0JOTa B OOCaAHOW KOJIOHHE W H3y4YCHHE
MOBPEXKICHHBIX O0CAHBIX KOJOHH TIOKAa3bIBAae€T, YTO MPHU CITYCKO-TIOIbEMHBIX
oTeparysX MPOUCXOTUT MPSIMOHN MPOIECC CTPOTAHUS 3a CUET KOHTAKTa OOKOBOTO
BOOPY>KCHHS J0JI0Ta ¢ 00CaTHON KOJIOHHOM.

Kpome Toro, HapymieHus: MOTYT BOSHHUKHYTH 32 CUET KOHTaKTa 00CaJHOMN
KOJIOHHBl C aBApUUWHBIM HWHCTPYMEHTOM, SIKOPHBIMH YCTPOWCTBaMM, 3a CYET
aOpa3MBHOTO JACHCTBHUS TPOMBIBOYHBIX KHIKOCTCH U T.1.

Hapyiienus sKcrimyaTaiimiOHHON KOJIOHHBI BO3MOXHBI TaK)K€ B HAKIIOHHBIX
CKBO)XKMHAX MpPH pabOTe€ B HUX IITAHTOBON HACOCHOM YCTAHOBKH, MPOBEJICHUU B
CKBOKHWHE PA3JIMYHBIX T'€0JIOTO-TEXHUYECKUX MEPOIPHUATHH C IETBI0 IMOBBIICHUS
He(TeOTAaYd MPOJYKTUBHOIO IIacTa (TEPMO-ra30-XMMHYECKOE BO3JICHCTBHE,
COJISSHO-KUCJIOTHBIE 00pabOTKH U T.1.).

B 3aBucumMoCTH OT MPUYMH BO3HUKHOBEHHWS BO3MOXKHBI PA3JTHMUHbBIC BHUJIbI
nedeKkToB 00CaIHBIX KOJOHH: KeJI00000pa3HbIii U3HOC BAOJIL OCH TPYOBI; U3HOC B
BUJE TPOAOIBHOIO TOpe3a; HW3HOC B BHJE KOCOTO TOpe3a; pPaKOBUHBI
KOPPO3HOHHOTO HW3HOCA, U3HOC TOPIIOBBIX 4acTed TPyObl, Ne(DEKTh TeOMETpUU
Pe3b0bI; TPEIUHBI; MEJIKUE TTOBPEKICHHUS; Pa3MbIB U ITPOYHE.

B ciydae HerepMeTMYHOCTH pPe3bOOBOTO COCOUHEHHS €€ TMPOIyCKHas
CIOCOOHOCTh COCTaBIIIET MEHee | JI/C MO BOJE W XapaKTepU3yeTcs TOJIBKO
najJicHueM JaBJeHHsI Mpu ompeccoBke. Korma HapylieHHe HaXOIUTCS MO TEy
TpyOblI, UMEETCSl 3HAUYMTENIbHAS TPUEMHUCTOCTh U OHA MOXET OBITh OOHapyKeHa
reo(pU3NICCKUMH METOTaMHU.

N3  mepeuncrneHus  TPUYMH ~ BO3HUKHOBEHHS  HETEPMETHYHOCTH

AKCIUTYyaTAIlMOHHBIX KOJIOHH BUHO, YTO OOJBIIMHCTBO (PAKTOPOB, MPUBOJISIINX K
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aBapUIHOMY COCTOSIHHIO CKBa)KHHBI, MOYKHO YCTPaHHUTh B Ipoliecce ee OypeHus,
LEMEHTUPOBAHUS U SKCILTyaTalUH.

O4eBUIHO, YTO 3KOHOMHMYECKH BBINOJIHEE IPOBOIAUTH COOTBETCTBYIOLINE
IpEeIOXpaHUTENbHbIE W MPOPUIAKTHUYECKHE MEPONPUATHS, CIIOCOOCTBYIOIINE
COXPaHEHUIO JUINTEIBHOM IPOYHOCTH M TEPMETHYHOCTH OKCIUTyaTallMOHHBIX
KOJIOHH, YEM TPATUTh HA UX PEMOHT 3HAYNUTEIIbHBIE CPEACTBA U BPEMHI.

1.2 Buabl KOPpPO3MOHHOTO pa3pylIeHUs

OKcIUTyaTallMOHHAsl ~ HAJEKHOCTb U JKOJOrMueckass  0e30MacHOCTb
CKBAXMHBI KAK CIJI0KHOTO MHYKEHEPHOI'O COOPYKEHUS BO MHOTOM OIPENEIACTCA
KOPPO3HOHHBIM ~ COCTOSIHUEM OOCaJIHbIX KOJIOHH, SIBJIIIOIIMXCA OCHOBHBIM
3JeMEeHTOM Kpenu [1].

OCHOBHOI IPUYMHON OTEPU F€PMETUYHOCTH 00CATHBIX KOJIOHH SIBISIETCS
AIIEKTPOXUMHUYECKAsE KOpPPO3Msl IO HApyXHOW TOBEPXHOCTH (pUCYHOK 1),
MHTEHCUBHOCTb KOTOPOM ONIpENENseTCs HaJIMYMEeM M KadeCTBOM LIEMEHTHOIO
KOJIbLIA 3@ JKCIUIyaTallMOHHOW KOJIOHHOW. BBICOKas CKOPOCTh KOPPO3MOHHOIO

paspylieHust 00caIHBIX KOJIOHH O0YCIIOBJIEHA arpeCCUBHOCTBIO TIACTOBBIX BOJ [2]

Bpennoe Bansinune I'pyHTOBast KOppO3HS

Hapymaﬂ ﬁnymaloumx TORKOB

KOppo3us

Pesyabrar sKH3HeAeATeIbHOCTH
Bryrpennss Yy A p . Koppo3unonnas
Koppo3usi cyJIb(aTBOCCTAHABIHBAIONIHX OAKTEepHH 5 ——

JKHIKOCTH

Pucynox 1 — Bunbl koppo3un 06caHbIX KOJIOHH B €€ BO3MOKHbBIE TTPHUUHBI
Hanbomnplyro Harpy3Kky UCIBITHIBAIOT HarHETaTebHbIE CKBAXKUHBI. OO111ast

BEJIMYMHA HAPYKHOM M BHYTPEHHEN KOPPO3UM B HArHETATEIbHBIX CKBaXXMHAX B
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cpennem cocrtapiser 0,9 - 1,5 MM/rox mpu 3akauke mpecHbIX u 1,3 - 2,7 mM/ron
MIpU 3aKayke CTOYHbIX BoA [9, 10].

OCHOBHBIMM KOPPO3WOHHOAKTUBHBIMA KOMIIOHEHTAaMHU B IUIACTOBBIX BOAAX
ABJIAIOTCS. CEPOBOJOPOJ, YTJIEKHCIOTa M KHUCJIOPOJ (BCTpeYaeTcs B BEPXHUX
BOJOHOCHBIX TOpHu30HTaX). B wuHTeHCu(UKAUU KOPPO3HMOHHBIX MPOIIECCOB
BAXHYIO POJIb UrpaeT >KU3HEACATENBHOCTh  CYIbh(aTBOCCTAHABIMBAIOIINX
OakTepuii [16 - 18].

Paznuure (Qu3NKO-XMMHUYECKUX MMapaMeTpPOB IJIACTOBBIX BOJI MO pa3pesy
CKBaXHMH (Temneparypa, pH, HOHHBII M ra30BbIil COCTaB) BBI3BIBAET MPOTEKAHUE
M0 KOJIOHHE TOKOB MaKpOKOPPO3UOHHBIX Map, YTO CHUXKAET CKOPOCTh KOPPO3UHU B
KAaTOJIHBIX M TOBBIIIAET €€ B AHOAHBIX 30HAX [0 CPAaBHEHUIO CO CKOPOCTHIO
KOpPpO3UHU MPU OTCYTCTBUU TOKOB Makpormap. Hanudue MexniacToBbIX MEPETOKOB
B 3aKOJIOHHOM MPOCTPAHCTBE CKBA)XUHBI BBI3BIBAET OOHOBJICHHE KOPPO3UOHHOU
cpenbl, cHukaeT AU y3MOHHbIE OTPAHUYEHUS KOPPO3MOHHBIX PEAKIUM U, TeM
CaMbIM, TTOBBIIIAET CKOPOCTh KOPPO3uu 00caaHbIx Tpyo [11 - 15].

KauecTBeHHOE 1IEMEHTHPOBAHHUE CYIIECTBEHHO CHUXAET WHTEHCUBHOCTH
KOppO3UM OO0CagHbIX KOJOHH 3a CUET CHUXEHUS TEPMOJMHAMUYECKOU
BO3MOXHOCTH KOPPO3UM BCIEJICTBHE BBICOKOrO 3HaueHus pH, wuckmroueHus
JBIKEHUS CPEJIbl U 3HAYUTEIBHOTO NU(PPY3NOHHOTO OTpaHUYCHHS KOPPO3ZUOHHBIX
peakunii [19].

Kopposust o6cagnpix TpyO, Kak NpaBWIIO, Pa3BUBAETCS HEPAaBHOMEPHO,
OCOOEHHO B Clly4ae CEpOBOJAOPOJHOM KOPPO3MHM, U MPEUMYIIECTBEHHO HOCHUT
SI3BEHHBIM XapaKTep, BBI3BIBAIONINI MOSIBIEHUE CKBO3HBIX OTBEPCTUM B TpyOax
yacTo Ha (poHe He3HauuTeabHOH oO0mmel koppo3uu [20,21]. OOmas kopposus
pa3BUBAETCS HAa BCEW IMOBEPXHOCTU METallla U BBI3BIBACT OO0IIEe YMEHbBIICHUE
TOJIIIUHBI CTEHKH TpyO (pucyHOKk 2). Ha Hem3onmmpoBaHHOW MOBEPXHOCTU TPYO
JIOKaJbHAsi KOpPpO3Wsl pa3BuBaeTcs Ha (¢GoHe oOmeld Koppo3uu, a Ha
M30JIMPOBAHHONW TOBEPXHOCTH — B MecTaxX AC(HEKTOB H3OJISIITUOHHOTO MOKPBITUS

(pucyHOK 3).
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Pucynoxk 3 — CkBo3HOE OTBepCTHE BO3jie My(DTHI Ha (hOHE HAPYKHOU KOPPO3UHU

TunuyHBIMU BHJIaMU KOPPO3HOHHBIX TOPAXKEHUH SIBISIOTCS: OTACIbHbBIC
SI3BBI C pa3MepaMH, COTOCTABUMBIMH C TOJIIWHONW CTEHKH TPYyO; TOUCUHBIC
MOPaKEHUS ¢ BBICOKOH TIJIOTHOCTRIO, Yallle Ha BHYTPEHHEH MMOBEPXHOCTH (PUCYHOK
4); OTHeNbHbIE CKBO3HBIE TOPAKEHHs, 4Yalle Ha HAPYKHOW TMOBEPXHOCTH CO
CJIOMCTOM CTPYKTYpOH (PUCYHOK 5); KOJbIIeBask KOPpO3us MeTajjia TpyO BOIM3U

Pe3b00BBIX coearHeHH. [21]
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Pucynox 5 — CkBO3Hast HapykHasi KOPPO3Usi 00OCATHBIX TPYO

B psne ciydaeB HabmomaroTcs cnenuduyueckre BHUABI KOPPO3UOHHOTO
pa3pyllieHHs, CBS3aHHbIE B OCHOBHOM HE C pAacCTBOPEHHMEM MeTajlla, a C
YXYJLIEHHEM €ro CBOWCTB WM CTPYKTYpPbl. ODTO KOPPO3HWOHHAS YCTaJOCTh,
KOpPPO3HMOHHOE (CEPOBOJOPOJAHOEC U KapOOHATHOE) PACTPECKUBAHUE U B3AYTHE
metasia [21].

1.3 Anaau3 3p(peKTUBHOCTH NPOBEIEHUSA PEMOHTHO-U30JAMOHHBIX
padoT Ha npuMepax HeQTAHBIX J00bIBAIOIIMX CKBAKHUH MECTOPOKIACHU I
3anagnoit Cudbupn

JIaHHBIN pa3aen UCKITIYEH, TAK KaK COJAEPKUT KOMMEPUYECKYIO TANHY.
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2 AHAJIN3 COBPEMEHHBIX TEXHOJIOT M TPOBEJEHU S
PEMOHTHO-U30JIAUOHHBIX PABOT B PA3JIMUHBIX I'EOQJIOT'O-
IHPOMBICJIOBBIX YCJIOBHUAX

2.1 IlepBoo4epeaHbIe MEPONPUATHS MEePe] HAYAJIOM PEMOHTHO-
H30SIHMOHHBIX PadoT

2.1.1 UccienoBanue CKBAKMH-KAHAUAATOB JJI1 PEMOHTHO-
U30JISIIUOHHBIX PadoT M0 JUKBUIAIUYN 3aAKOJOHHOUH MUPKYJISIUM KUIKOCTH

JIaHHBIN pa3[ie] UCKIIIOYEH, TaK KaK COAEPKUT KOMMEPUECKYIO TaliHY.

2.1.2 Metoauka onpejesjieHHsI MHTEPBAJIa HETePMETUYHOCTH
IKCIIYATAMOHHBIX KOJIOHH

JIaHHBIN pa3[ieN UCKIIIOYEH, TaK KaK COJAEPKUT KOMMEPUECKYIO TaliHY.

2.2 CoBpeMeHHbIE€ TEXHOJIOTMH PEMOHTHO-U30JISIIUOHHBIX PadoT

CeronHs nM3-3a HEKAYECTBEHHOTO [IEMEHTHPOBAHUS HA MHOTMX CKBAKMHAX
3anagnoit Cubupu oOcajHbie KOJOHHBI NEpPOpUPOBAHBI KOPPO3HUEH, U3-3a YETO
yepe3 3TH UHTEPBabl HEBO3MOKHO BECTH 3aKauky. JlJisi MCHpaBIICHUSI CUTYyalluu
TEXHOJIOTU pa3padoTaik TPU CIOCOOa BOCCTAHOBJICHUSI TEPMETUYHOCTH 00CATHBIX
KOJIOHH.

2.2.1 AHaJIu3 NpUMEHsIeMbIX TEXHOJIOTHIl BOCCTAHOBJICHUS
repMeTHYHOCTH 00CATHBIX KOJOHH HA MeCTOPO:KIeHuAX 3anaanoin Cudupu

TexHo10ruu ¢ NPpUMEHEHUEM MEXaHMYEeCKUX KOHCTPYKIMH

[lepBbIit mpeamonaraeT BOCCTaHOBIEHHWE O€3 H3MEHEHHUS IPOXOJIHOTO
CEUYEHHUS KOJIOHH JOBMHUMBAHUEM KOJIOHHBI C YCThSl CKBaXUHBI. B 3TOM ciydae
HEMEHTUPYETCS 3aKOJIOHHOE MPOCTPAHCTBO, CBOOOIHAS YACTh KOJIOHHBI MEHSETCS
Ha HOBYIO, a MPO(MUILHBIE IEPEKPHIBATENN YCTAHABINBAIOTCS C MPEIBAPUTEITHHBIM
paciiipeHueM BHYTPEHHEro JauaMeTpa KoOJIOHHBI. Brtopoit cmoco6, 0e3
CYIIECTBEHHOIO  HW3MEHEHHsSI MPOXOJHOIO0  CEYEHUsS  KOJOHH, BKJIOYAET
IEMEHTUPOBAHUE yepes BHYTPHUTPYOHOE IPOCTPAHCTBO, YCTAHOBKY
METaJUIMYECKUX HaKJIaIoK (Tuiactelpeil) M npoduiIbHBIX MepekphiBaTeneil. B

TPETbCM CJIydaC YMCHBLHIACTCA IIPOXOJHOC CCUCHUC KOJIOHH, OCYIICCTBIIACTCIA
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cnyck HKT c¢ orcexaromumy makepaMy, YCTAaHABIMBAIOTCA XBOCTOBUKHA H
cryckaeTcst gonoiaHuTenbHas JK.

B TexHonorumax M30MAUMM  BOJONPUTOKA HCIOJB3YETCS IaKEPHOE
o0Opy/iOBaHHE, B YAaCTHOCTH, XOpOILIME pPe3yabTaThl JaeT MPUMEHEHUE
JBYXIIAKEPHBIX CUCTEM. ECTh ONBIT BHEAPEHUSI TAKOW CUCTEMBI ISl JINKBUIALIUU
HErepMeTUYHOCTH OO0KOBbIX cTBOJOB OK mumamerpom 102 (114, 120) mwm,
HErepMETUYHOCTHU anantepa xBocToBuka (B mepexoqe DK 146 mm B OK 102 mMm
uin 114 MM), 1 HETEPMETUYHOCTH CaMHUX XBOCTOBHKOB (102 mMm). s perieHus
atux mpobiem B DK 146 MM OblT yCTaHOBIIEH THAPABIMYECKHI Makep, a B
XBOCTOBHMKE HWKE€ HETE€PMETHYHOCTM — MeXaHhueckuil mnakep. I[Ipoxomnou
JMaMeTp BEpXHEro mnakepa coctaBuil 90 MM, HIKHEro mnakepa — 34 wmwm,
ucrnosb3oBanack MexnakepHas Tpyoa — HKT 60 mm.

B npyrom cnydae s JIUKBUAAIMM HETEPMETUYHOCTH aAuameTpoMm 146
(168) MM mpuMeHsUIach JABYXIAKepHas KOMIIOHOBKA C MPOXOAHBIMU JTUAMETPaAMU
nakepoB 60 MM (MexnakepHast Tpyoa HKT-73) unu 95 mm (MexnakepHas TpyOa
HKT-102, 114 unu 120). beuin ycTaHOBJIEHBI BEpXHUN THAPABIUYECKUN IMaKep
(nmpoxognoit quametp s DK 146 mm u OK 168 MM coctaBun 90 MM) M HUXKHUN
MexXaHU4ecKui makep (rmpoxoanoiu nuamerp — 58 mm st OK 146 mm u 60 MM —
o DK 168 MmMm). Bces  koHcTpykuusa ycranaBinuBaetcss 3a oany CIIO.
[IpOTAKEHHOCTD OTKIIFOYAEMOTO ydacTka cocTaBisieT 10 1300 m.

brnaronapst oMy, 4yTo BepXHHIl OecriameyuHblil makep He npukunaet k DK
Jake Mociie MATU JIeT HAaXOXKACHHS B CKBa)XMHE, JTOCTUTAETCS CTOIMPOLICHTHAS
U3BJIEKAEMOCTh 000pynoBanus. Cpeau MPeuMyIIEeCTB TEXHOJOTUH TaKKe€ MOYKHO
OTMETUTHh €€ BBICOKYIO AbdextuBHOCTE (90-95 %). IIpogomKUTEITHHOCTD
MOJATOTOBKM CKBa)KWHBI M YCTAHOBKH JIByXMaKepoil KOMIIOHOBKH cocTaBisieT 140—
180 wacoB. HemanoBaxHO, YTO TEXHOJIOTHIO C HMCHOJB30BAHUEM JBYXIIAKEPHOU
KOMIIOHOBKHA MOHO TpuMeHsTh s PUP cenomanckux miactoB: B OK 146 MM
MexnakepHas Oe3mydroBas Tpyda 120 mMm mnozBossier cnyctutsh DIIH 103-ro

rabapura. Jlenpeccus Ha IByXIMakepHYyt0 KOMIIOHOBKY cocTanisiet 20,0 MITa.
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JIns  u30isiuM BOAONPUTOKA  MOKHO  MNPUMEHATh  YCTAHOBKY
JIONOJHUTENbHOW KOJOHHBI B DK 146 MM guamerpom 114 MM U BHYTpEeHHUM
MPOXOJIHBIM JuaMeTpoM 98 MM 0e3 KperyieHus IieMeHTOM (pucyHok 13).
Texnonorus Bkirouaer cmyck 6e3mydroBoit K 114 mm, moasemmBaHue ee Ha
CHeIUaIbHBIA YCTHEBOU (hiiaHel], THAPABIMYECKYI0 YCTAHOBKY HHUYKHETO IMaKepa ¢
npoxoaHbIM auameTpoM 95 mMm. Criyck 6e3mydToBoi TpyOs! 114x6,88 MM Mapku
E Bo3moxkeH o0 rayounsl g0 2900 M ¢ ydyeToM MOJYyTOpPaKpaTHOrO 3amaca Ha
cTparuBaromiue u pactsaruBaromue Harpy3ku st HKT no 'OCT 633-80.

[ImrocoM  1aHHOM  TEXHOJOTMH  CHEAYEeT  CUYHATAThb  OTCYTCTBHE
HEO0OXOAMMOCTH KPEIUIEHUS! KOJIOHHBI IEMEHTOM. B ciyyae HE00X0IMMOCTH 00
OoOHapy>KeHHsI HETEPMETUYHOCTH B KaKOM-JIMOO MHTEpBAJIC KOJIOHHA M3BJICKACTCSA
U3 CKBAXWHBI M PEBHU3UPYETCA, IOCJIE YEro BHOBb MOXET OBITh CIYIIEHa B
CKBaXKUHY.

TexHonorus W3BIEKAEMOT0 METAJUIMYECKOTO IUIACTHIpA pa3paboTaHa
komnanued «HaBuraTtop» W B Hacrosiiee BpeMs IMIMPOKO MPUMEHSETCS Ha
ckBaknHax kommnanuu [TAO «HK «Pocuedtb». Ilnacteipp mpenHasHaueH miis
OTKJIFOYEHHS] TUIACTOB U TE€PMETH3alUU OOCAJHOW KOJOHHBI B JOOBIBAIOIIMX U
HarHETaTeJIbHBIX CKBOXMHAX U TMPEACTaBISET COO0OW CTaJbHOW MaTpPyOOK C
MPUBAPECHHBIMM HA KOHIIAX CYKCHHbIMHM HAKOHEYHUKAMH, HAa KOTOPBIE HAIETHI
pe3uHoBbIe YIIoTHUTENU (pucyHok 14). Ilocne cmycka miaacTeIips B 3aJaHHBIN
WHTEpBaI JUPTOBBIX TPYO 3aKaymBaeTCs >KUIKOCTh 1moj AaBieHueM 18-25 Mlla,
32 CUET 4Yero THAPONPUBOJ TAHET ITOK. llocmennuil mepeMemaeT KOHYC U
MPOTATUBAET €r0 CHayaja 4epe3 HWKHUM, 3aTEM BEPXHHUN HAKOHEYHUK. [Ipu 3TOM
BEpXHUI HAKOHEUHHUK 4Yepe3 LEHTPATOp YNHUPAETCS B TUIPABINYECKUN TPUBOJ,
Onmaromapsi 4eMy [JaHHbIH MEXaHHU3M MOXKET cpabaThiBaTh HE3aBUCUMO OT
oOcangHoM KoJOHHBL. lleHTpaTop oOecrednBaeT COOCHOCTh HAKOHEYHHKA U
rugponpuBoja. Ilociae npoxoxaeHus: KOHYCOB Yepe3 HAKOHEUHUKH IMOCaI0YHBIM

HHCTPYMEHT OCBOOOXKJAETCS W €ro M3BJICKAIOT U3 CKBaXWHBL. [lpu
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HEO0OXOMMOCTH TIACTHIPHh MOXKET OBITh COPBAH C MECTAa U U3BJICUEH U3 CKBAKUHBI
CIEIUAIBHBIM HHCTPYMEHTOM.

[InacTeips M3roTaBIUBACTCS JJI1 00CAHBIX KOJIOHH auameTpoM 146 u 168
MM, uMeeT npoxoaHon auametrp 104 u 123 mm u quny 10 18 M. OH BbLAEpKUBAET
nenpeccuto A0 15 Mlla g 9K 146 mm u 13 MIla nna 9K 168 mm.

JlaHHasi TEXHOJOTHUSI TO3BOJISIET COKPATUTh CPOKM PEMOHTA Ha JBOE-TPOE
CYTOK MO CPaBHEHUIO C UCIOJIb30BaHUEM lieMeHTa. CpeaHsis MPOAOTKUTEILHOCTh
yCcTaHOBKU TiacTeipsi coctaBiser 90-120 vacoB. DPGhEeKTUBHOCTh MPUMEHEHHUS
TEeXHOJIOTUH HaxomauTcsi Ha ypoBHe 90 %. OOopynoBaHWE yCTaHaBIWUBACTCA U

n3Biekaercs 3a onny CIIO.
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LIEHTpANEHAR 33 0BHXKA

KONOHHBIA W NODBECHOR
(DNaHLL

DONONHATENE HEIR KONOHE
W NOARSCHOR (PNAHLL
C pe3ubon 114 MM

A

- 5
JECANYATALWOHHAR KONOH
_ — _ —
Konox«a HKT )
i .
HAcOCHOS 060pYA0BaHME |
——t ] - L~y — I -_ ::__-.i
fon. kONoHHa 114 Mm |
- \ \
( — ( - -

Husuii Narap

1 = CTaneHOR natpy6ox
2 = HaKDHEYHMEM
3 - PeanHOBLI®

YIMOTHATENN
4 - lliToK
5 — Kouyt
6 — LigxTparop
Pucynok 13 — Cxema ycTaHOBKH Pucynoxk 14 — N3Bnekaemblit
JOIIOJTHUTEIIBHON KOJIOHHBI METAJUIMYECKUH TIJIaCThIPh

TexH0JIOrMHU ¢ MPUMEHEHHEM 3aKAYKH TAMIIOHAKHBIX MaTepPHAJIOB

N30051Ms HErepMETUYHBIX COECIUHUTENBHBIX Y3JI0OB 3KCIUTyaTallMOHHBIX
KOJOHH. [lol HErepMeTHYHBIMM COEIMHUTEIBHBIMU Y3JIAMH 3KCILTyaTallMOHHBIX
KOJOHH CleyeT [OHMMaTh pe3bOOBbIE COEIWHEHUsS O00CaAaHbIX  TpYyoO,

CTBIKOBOYHBIC Y3JIbI CeKI_II/Iﬁ KOJIOHHBI U MYCIJTBI CTyIICHYAaTOIr0 NCMCHTUPOBAHMUA,
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uMeroe  (QIIoUIONPOSIBISIIONINEG KaHajbl, 4Yepe3 KOTOphIe MMOTEHIUAIHHO
BO3MOXKHO COOOIIIEHUE MEKTYy KOJOHHBIM U 3aKOJIOHHBIM MPOCTPAHCTBOM.

ITpnunHamu HEre€pMETHUYHOCTH COCIMHUTEIIBHBIX y3JI0B
DKCIUTYaTAllMOHHBIX ~ KOJOHH  SIBJSIFOTCS:  HEYJIOBJIETBOPUTEIBHOE  KadyeCTBO
U3rOTOBJIEHUS TPYO M pa3OuBKa COEAMHEHUN B COUETAHUU C OCEBOM Harpy3Kou B
CKBaKMHE, HAPYILIEHUS B TEXHOJIOTUU cOOpKU U 1p. KaHaybl mepeTokoB ¢uironios,
HampuUMep, B HETEPMETUYHBIX PE3bOOBBIX COCAUHEHHSIX TpYyO, MPEACTABISAIOT
cO00 11IeTIEBBIE 3a30Pbl Pa3MEPOM B JIECATHIE JI0JIM MIJIJIUMETPA, IPOTKEHHOCTD
KOTOPBIX MOKET MEHATHCSI OT HECKOJBKHUX JIECATKOB CAHTHUMETPOB JI0 HECKOJBKUX
METPOB.

HerepMeTM4HOCTE COEIMHUTENBHBIX Y3JI0B HKCILTyaTAllMOHHBIX KOJIOHH
OOHapyXUBAETCH:

- IIpY OIIPECCOBKE 00CaTHBIX KOJIOHH;

- BIMSHMM MEXKKOJOHHBIX JaBJICHUNA B IIPOLECCE OCBOCHUS WIH
AKCILTyaTallMi CKBAYKUH.

OnouI0NpoBOALINE KaHAIbl B COEIUMHUTENBHBIX Y351ax (pe3p0OBbIX
COEJIMHEHHUSX) IKCILUTYyaTallMOHHBIX KOJIOHH, KakK IMPaBUJIO, UMEIOT MPOMYCKHYIO
CHOCOOHOCTh MO BOAe MeHee | J/C W OTMEYaroTcsl MaJeHUEeM JaBJiCHHs IpU
OTPECCOBKE KOJIOHHBI C TOMOIIBIO IIeMeHTHpoBouHOro arperata (I11A-320); B
HEKOTOPBIX CIIyvasix HErepMETHYHOCTh COEIMHUTEIbHBIX y3JI0B
HKCIUTYaTal[MOHHBIX KOJIOHH MOXET ObITh OOHapyKeHa TOJbKO IPU ONPECCOBKE
KOJIOHHBI T'a3000pa3HbIM areHTOM.

BBugy HU3KOM NPOMYCKHOM CHOCOOHOCTH TJIyOMHY HErepMETUYHBIX
COCIMHEHUW TPYIHO OIPEACIIUTh METOAAMH TEPMOMETPHUH, PACXOJOMETPUH U
pesucTUBUMETpUM. boiiee  mpeanmodTUTeNnbHbl  JJIA 3TOM  LENM  TaKue
TUIPOJIMHAMUYECKUE METObI HCCJIEI0BAHMIM, KOTOpBIE BKJIFOYAIOT
MOUHTEPBAIBHYIO ONPECCOBKY HET€PMETHUYHOM KOJOHHBI CHKAThIM ra3000pa3HbIM

areHTOM HJIM BSI3KOU KHUIKOCTBIO.
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Haubonee »>ddextuBHBIM TP BOCCTAHOBICHHH  TE€PMETHYHOCTH
OKCIUTyaTallMOHHBIX ~ KOJOHH  (KaK TP HW30JSAIMU  HETePMETHYHBIX
COCJIMHUTEIBHBIX Y3JI0B, TaK M TPHU HU30JSIUU CKBO3HBIX J1e(DEKTOB) sIBIsIETCA
METOJ  YCTAaHOBKM  METAJUIMYECKOro  TUiacThips. llpm  HEBO3MOXKHOCTH
WCIIOJIb30BAHUS TUIACTBIPEN M3-3a CY)KEHHUSI CTBOJIA CKBAXUHBI WU OTCYTCTBHUSA
HEOOXOJAMMBIX TEXHUYECKUX YCTPOMCTB MNPUMEHSIETCS METOJ| TaMIOHUPOBAHUSA
nmoj naaBieHueM. llocnenHuii MeTo[ TakKe MPUMEHSAIOT, KOrJa BO3MOXKHO
MPOBEICHUE PEMOHTAa ©0€3 MJIUTENbHOW OCTAHOBKM pabOThl CKBAXKWUHBI U
JEMOHTaXa YCThEBOro oOopyaoBaHus. Ecmm HerepMeTmdHOoe pPe3b00BOE
COCIMHECHHE PACIIOJIOKEHO B HE3aIIEMEHTHPOBAHHON YacTH 00CaaHON KOJIOHHBI U
CBOOOJTHO OT MPUXBATa, TO MOXKET OBITh MMPOU3BE/ICH JOBOPOT KOJOHHBHI.

TammoHMpoBaHWE HETEPMETHUHBIX COCAMHHUTEIBHBIX Y3JI0B OOCAIHBIX
KOJIOHH TIPOU3BOJMUTCS TMOJMMEPHBIMU COCTaBaMH C HAJIIMYUEM WM OTCYTCTBUEM
MEJIKOAUCTIEPCHOTO HaroaHUTENsA. OCHOBHBIE CLIOCOOBI U30JISALIUU CIAEAYIONINE:

- CKOJIB3SIIIee TAMIIOHUPOBAHUE;

- TAMIIOHUPOBAHUE C OCTABJIEHUEM MOCTA;

- YCTaHOBKA TOJIMMEPHOTO TTaKepa B 3aTPyOHOM MPOCTPAHCTBE (POHTAHHBIX
CKBa)XHMH 0€3 IEMOHTaXa YCThEBOT'O0 000PY10BAHMUS.

Kak  pa3HOBUIHOCTH  crmocob0a  CKOJNB3AIMIETO  TaMIIOHUPOBAHUS
MCIIONB3YeTCSl METOZ [POJABIMBAHMS TAMIIOHAXHOTO coctaBa (1o 0,5 M)
pabouuM ra3oM B 3aTpyOHOE MPOCTPAHCTBO Ta3NU(PTHHIX CKBAXUH B PEXKUME
sKkcIuTyatanuu. [IpumeHeHrne GUIBTPYIOMUXCS TOJUMEPHBIX COCTaBOB TaKKe B
psane ciaydaeB oOecreduBaeT M3OJSAIUI0  (IIOUIONPOBOASIIMX KAaHAJIOB B
HErePMETUYHBIX PE3bOOBBIX COCTUHEHUSX. MENKOIUCIIEPCHBIN HATIOIHUTENh TPU
CKOJIB3SIIEM TaMIIOHHUPOBAHWU CIIOCOOCH YaCTHUYHO MPOHUKATH B HM30JIUPYEMbIC
KaHAJIbl ¥ TIPEIOTBpAIIaTh BHITECHEHUE HEOTBEPICBIIETO TAMIOHAXKHOTO COCTaBa
u3 nedexTa mpoaaBOYHOMN KHUIKOCTHIO.

Haubonpmelr »pdekTuBHOCThIO 00J1alaeT METOJ TaMIIOHUPOBAHUS C

OCTaBJICHHEM MOCTa TPU HAJIUYWU CBelIeHHI o riyouHe nedexra (95 — 100 %)
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(3 pexTuBHOCTH METO/IAa CKOMB3AIIETO TAMIIOHUPOBAHUSI U3MEHSETCS B Mpeenax
70-85 %). Hambonee mpoCThIMH SIBISIOTCS METOABl YCTAaHOBKH IOJMMEPHOTO
reysicoOpa3sHoOro makepa B 3aTpyOHOM MPOCTPAHCTBE W METOJ MPOAAaBIMBAHUS
TaMIOHAXKHOTO COCTaBa pabo4YMM Ta30oM B Ta3nMU@THBIX CKBaxkuHax. OmHAKO
JUIMTENILHOCTh 3¢ (deKTa B 3TUX CIy4asX ONpPENeseTcss CTOMKOCTbIO Tensd K
pactagy ©, Kak NpaBWiIo, NpH TeMmieparype B ckBaxuae 60 — 80 °C
OTPaHUYMBAETCS CPOKOM 10 | roxa.

[IpuMeHeHre IEMEHTHBIX PAacTBOPOB JJIS U30JIALMKU YKa3aHHBIX J1€(EKTOB
B 00CaIHBIX KOJIOHHAX 3aIPEIacTCsl.

W3omsiiust CKBO3HBIX J1e(DeKTOB B OJKCIUTyaTallMOHHBIX KoJjoHHaxX. [lox
CKBO3HBIMHM JI€()EKTaMH B OKCIUTyaTallMOHHBIX KOJOHHAX CJEAyeT IOHUMATh
HapyIICHUS B BUAE NPOAOIBHBIX TPEIIMH pPa3MEpOM 10 HECKOJIBKHX METPOB,
pPakoBUH B MeTajule, OTBEPCTUH MpPH OIIMOOYHOW WM IpeIHAMEPEHHOM
nepdopaiuy u ap.

CkBo3HbIe JAePeKThl 00CaTHBIX KOJIOHH, KaK TMPaBWJIO, CBSI3aHBI C
HapyUIEHUEM TMpaBUi COOPKM W CIyCKa KOJOHH B CKBaKWHY; IPEBBIIICHUEM
JIOTyCKaeMOTO BHYTPEHHETO JaBJICHHUS TMPH I[IEMEHTUPOBAHUHU, OIPECCOBKE;
3aBOJICKUM OpakoM M HCTHPAaHUEM KOJOHHBI BO BpEMs CIIyCKOMOJbEMHBIX
omnepalnii; BHyTPEHHENW U BHEIIHEN KOPPO3UEH METasa u Jp.

CkBo3Hble JAedeKThl B O00CaaHBIX KOJOHHAX SIBISIIOTCS MPUYHHOM
NEPETOKOB (PJIFOUJIOB U3 HUX B 3aKOJIOHHOE MPOCTPAHCTBO U OOPATHO U IMOAJIEXKAT
KauyeCTBEHHOW H3O0JSAIMU. TpeOoBaHWS K TEPMETHYHOCTH OMPEACISIOTCS
JUMHUTHPOBAHHBIM JaBJIEHUEM OIMPECCOBKH JIJIsl TaHHOTO THIIA pa3Mepa TPyo.

['myOuHy pacnoynokeHus: MecTa HerepMEeTHUYHOCTH MOXHO YCTaHOBHUTbH C
MIOMOIIBI0 TEPMOMETPHH, PACXOIOMETPUH, PE3UCTUBUMETPUH, POIABIIUBAHUS TIO
KOJIOHHE [IeMEHTUPOBOYHOU MPOOKH.

[Ipu npuemucroctd aeeKTOB KOIOHHB Oomee 2 M/(a*MIla) mms
CHIDKCHHUSI TIOTJIOTHUTEIFHOW CHOCOOHOCTH CKBXHHBI CIEAYyeT HCIIOJIb30BaTh

MCTOJ HaMbIBa HaHOHHI/ITeHeﬁ, 3aKa4YMBAHHUC TaAMIIOHAXHBIX MAaTCPHUAJIOB. CocraBnl
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Ha ocHoBe TC-10 m TCHO-9 B »3TOM cilyyae HOPHUMEHSIOTCA CO CpPOKaMH
CXBaThIBaHUS, KOTOPBIC JOCTATOYHBI JMIIb JUIsI 3aKauMBaHUS B CKBAXUHY U

[IpoJaBJIMBAaHUA B I[C(I)CKT.
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Herepmenirunocts K 3aKauKka cocTasa 030

Pucynok 15 — Meton tamnonuposanus s Y HOK

Ipu npuemuctocTH medexra mo Boge Menee 0,6 MY/(a*MIla) mpu
TaMIOHUPOBAHUHM CJIEYeT UCIONIb30BaTh punbTpytrouue I[ITM.

2.2.2 TexHOJ0TMH PEMOHTHO-U30JISIIIUOHHBIX PadoT AJIfl YCTPAHEHH S
3aKOJIOHHOH HMPKYJIALUN

PeMOHTHO-M30JIALIMOHHBIE  pabOThl MO  JIMKBUAALMU  3aKOJOHHOM
HUPKYJISLUA JKAJKOCTA HAMpPSIMYIO CBA3aHBbI C MCIPAaBICHUEM HET€pMETUYHOCTH
LIEMEHTHOTO KOJIbLIA, KOTOPOE OCYILIECTBIISIETCS IMyTEM HAPAIUBAHUSA MOCIETHETO
3a DKCIUTyaTallMOHHOM KOJIOHHOM.

HapaiyBanue 11eMeHTHOTO KOJjblla 3a 00CagHON KOJOHHOM MpecieayeT
CJIeIyIOIIUE LEH:

- JUKBUJAIMN WU TMPEIYNPEXKICHUS MEPEeTOKa IUIaCTOBBIX (PIIOMAOB IO

HE3alleMEHTUPOBAHHOMY MPOCTPAHCTBY CKBAXKUH;
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- 3aIUTHl 00CAJAHBIX KOJIOHH OT KOPPO3HWH arpeCCHBHBIMH ILIACTOBBIMHU
bmongamu;

- 3aII0JIHEHUS 3aKOJIOHHOT'O MTPOCTPAHCTBA TAMIIOHAKHBIMU MaTepHallaMU B
30H¢ Jnedexta 00camHON  KOJOHHBI WM  TMOJUICKANUX  IKCILTyaTaliH
MPOTYKTUBHBIX TOPU3OHTOB.

B »aToM ciydae 3akauMBaTh TaMIIOHAXHBIM pPacTBOP B 3aKOJOHHOE
MIPOCTPAHCTBO CJIEMYEeT Yepe3 CIENHATIbHBIE OTBEPCTHS B KOJOHHE (TIpsMOe
[IEMEHTHUPOBAHUE) WIH C YCTh CKBaXKUHBI (0OpaTHOe 1neMeHTrupoBanue). Crocob
IIEMEHTUPOBAHUS  CJIENyeT BBIOMpATh TIOCIE M3YYCHHUS MaTEpPHAIOB  TIO
CTPOUTENBCTBY,  OKCIUTyaTalldid W PEMOHTY  CKBaXXWH,  TPOBEICHUS
JOTIOTHUTEBHBIX THUJIPOJIMHAMUYECKUX U T€OPU3NUECKUX UCCIICTOBAHUM.

HcxomHble maHHBIC IS BRIOOPA TAMIIOHAKHOTO MaTepualia M TEXHOJOTHUHU
UX MPUMEHEHHUS IOJDKHBI BKIIIOYATD:

- KOHCTPYKIIUIO CKBAXKUH;

- CBEJICHUS O HAJUYHMH OCIIO)KHCHHH B HE3aIlEMEHTHPOBAHHOM WHTEPBAJC
CTBOJIA B  TMpolecce  OypeHuss  CKBaXHH  (TOIVIONIEHUS,  OOBAIbI,
CATbHUKOOOpA30BaHUs, TIOCAJAKH ¢ 3aTSHKKHM HWHCTPYMEHTa TPU  CITyCKO-
MOABEMHBIX OIEpAIUAX, HHTEPBAIBI 00pabOTOK, THUI OypOBOIO0 pacTBOpa M €ro
napameTpsl U Jp.);

- XapaKTEePUCTUKY TUIACTOB B HE3aIlEMEHTHPOBAHHOM MHTEPBAJIC pa3pesa;

- JaHHBIE  WHKJIMHOMETPUU M  KAaBEPHOMETPHH  CTBOJa B
HE3alleMEHTUPOBAHHOM WHTEPBAJIC;

- cBeeHUs 0 pekoMeHayeMmblx PUP B He3aneMeHTHPOBAaHHOM HHTEpBAJIE
00ca/IHOM KOJIOHHBI.

['unponuHaMHYECKUE HWCCIEAOBAaHUS BKJIIOYAIOT HMCHBITAaHHWS 00CaIHOMN
KOJIOHHBI HA TEPMETUYHOCTH OMPECCOBKOMN, TPOBEPKY MPUEMUCTOCTH 3aKOJIOHHOTO
MPOCTPAHCTBA TMPU 3aKayKe MPOMBIBOYHOM JKHIKOCTH C YCThS CKBaXWHBI,
MPOBEPKY HAIWYMS IUPKYJSIIIUN Yepe3 CICIUaIbHbIe OTBEPCTHSI B KOJOHHE IIPH

noaaydc ) XUJAKOCTH B KOJIOHHY HWJIN 3aKOJIOHHOC IIPOCTPAaHCTBO.
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['eousnueckne wccaenoBaHUS  TPOBOJAT C  IENbIO  yTOYHEHUS
MECTOMNOJIOKEHUS BEPXHEN T'PAHUIBI HAPAIIMBAEMOIO LIEMEHTHOTO KOJIbI]A U €T0
COCTOSIHMSI, HAJIM4YMsl 3aKyMOPUBAIOMIMX MPOOOK B 3aKOJIOHHOM IPOCTPAHCTBE,
BBIJICJICHUSI TOTJIOMIAIOIIMX 30H B HE3allEMEHTUPOBAHHOM HWHTEPBAJIE CTBOJIA
CKBA)KUH IIPY 3aKaYMBAHUHU IPOMBIBOYHOM KUJKOCTH B 3aKOJIOHHOE IIPOCTPAHCTBO

C YCTBS I 4C€PE3 CIICHUAIbHBIC OTBECPCTUA B KOJIOHHC.

B

il

3 6) 8) ?)
[ - necuanmk HedhTeHackILeHHbI [] - merann oBcagHoit konouH! = LeMEeHTHbIM KameHb

- NeCYaHWK BOAOHACKILEHHBIN - OTBEPHOEHHAA CMONa

Pucynok 16 — JI3KL] Hrkenexamero miacra myTeM TaMIIOHUPOBAHUS

OOpaTHoe LEeMeHTUpoBaHME O€3 TMpocTpena OTBEPCTUH B KOJOHHE
JOMyCKaeTcsl NPUMEHSATh MpU HAIMYMKA TOTJIOMIEHUS TpH  3aKauYWBAHUU
IIPOMBIBOYHOM KHUJAKOCTU B 3aKOJIOHHOE NTPOCTPAHCTBO.

KonnyectBo TaMIOHa)XHOro pacTBOpa HEOOXOOUMMO OIpENesTh IO
00beMy  3aIlOJIHAEMOIO 3aKOJIOHHOIO IIPOCTPAHCTBA C YYETOM JAaHHBIX
KaBEepHOMETPUU U NPO(PUIEMETPUU CTBOJIA CKBOXMH M OIBITA AHAJOTUYHBIX

pabor.
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[Ipu BbIOOpe THMMA M KonuuyecTBa OyhepHON >KUIKOCTH, MIAHUPOBAHUU
PEKUMOB [IEMEHTHPOBAHUS HEOOXOAMMO PYKOBOACTBOBATHCA COOTBETCTBYIOIIUMHU
HOPMAaTUBHBIMHU U PYKOBOJSIIIUMU JOKYMEHTAMM.

[Tocne O3L] m pa3dypuBaHUS LIEMEHTHOIO MOCTa B 30HE CIEIHATBHBIX
OTBEpCTUI B KOJOHHE HEOOXOIUMO OIEHUTh KAaueCTBO H3OJISIIIUOHHBIX padoT
reoU3nYecCKUMi U TUAPOAMHAMUYECKMUMU MeToAamMu. Eciu KoJOHHAa B 30HE
CHEIHMABFHBIX OTBEPCTUN HETEPMETHYHA, TO MPOBOJAT JOMOJHUTEIbHBIE PAOOTHI
M0 YCTAHOBKE METAJUIMYECKOTO IUIACTBIPS WM TaMIIOHAaXHbIE pPaOOThl IO
OOMICTIPUHSATHIM B OTPACITH TEXHOJIOTHUSIM.

2.2.3 AHaJIU3 COBPEMEHHBIX MAaTePHAJIOB, IPUMEHsIEMBbIX B
Pa3JIMYHBIX I'€0JIOr0-IPOMBICTIOBBIX YCJIOBHUAX

JIaHHBIN pa3[es UCKIIIOYEH, TaK KaK COAEPKUT KOMMEPUYECKYIO TaliHYy.

2.3 PazpabdoTka MaTeMaTH4eCKO MOJeJIH PEMOHTHO-U30JANOHHBIX
PadoT MO TUKBUAAUMHU 3aKOJTOHHOM HUPKYJISILUM KAAKOCTH

JIaHHBIN pa3[es UCKIIIOYEH, TaK KaK COAEPKUT KOMMEPUYECKYIO TaliHYy.

2.3.1 MopeaupoBanue ¢popMbI TPEHIUHBbI B IEMEHTHOM KOJIbLIE M
onpejaeieHUe ee reoOMeTPUYECKUX TapaMeTPOB

JIaHHBIN pa3J1es1 UCKITIOYEH, TAK KAK COJICPKUT KOMMEPUYECKYIO TAlHY.

2.3.1.1 Moaeas TpemuHbl B popMe NMINHAPHYIECKON TPYOKH

JIaHHBIN pa3[ien UCKIIIOYEH, TaK KaK COAEPKUT KOMMEPUYECKYIO TaliHY.

2.3.1.2 Moaeas TpemuHbl B popMe KaHAIA PAMOYTOJIbHOTO Ce4eHUs

JIaHHBIN pa3/iesl UCKIIIOYEH, TaK KaK COJICPKUT KOMMEPUYECKYIO TAlHY.
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3 KOMILJIEKCHBIH ITO1X0/] K COBEPIIEHCTBOBAHHWIO
TEXHOJIOT'MiA PEMOHTHO-H30JISIOHHBIX PABOT 110
UCITPABJIEHUIO HETEPMETUYHOCTHU HEMEHTHOI'O KOJIBLIA

3.1 PexoMeHganum 1o npeIoTBpalleHUI0 HAPYLIEHUSI TePMEeTHYHOCTH
IKCILIYAaTAIMOHHBIX KOJIOHH

[IpoGnema coxpaHEHUs TE€PMETUYHOCTH HKCIUTYyaTal[MOHHBIX KOJIOHH Ha
NPOTSKEHUH BCEr0 CpoKa pa3pabOTKM BEChbMa aKTyajbHA, T.K. BO3HUKHOBEHHE
Ne(EeKTOB B KOJIOHHAX BBI3BIBAET HEOOXOJUMOCTH JOIOJIHUTENIBHBIX 3aTpaT Ha
PEMOHTHO-BOCCTAaHOBUTEJIbHBIE PAOOTHI, YMEHBIIAETCA OE3PEMOHTHBIN MEPUOA
paboThl CKBaXXWMH M, B LEJIOM, CoOKpamaercs 3((PEeKTUBHOCTb pa3pabOTKu
MecTopokaeHHs. CI0KHOCTh M JUIUTEIBHOCTh PEMOHTHO-U3OJISLUOHHBIX PadoOT
IPUBOJUT K JJIUTEIBHBIM NPOCTOSIM CKBAXKUH, YTO B OTAEJIBHBIX CIy4asX MOKET
KPUTHUYECKH OTPULIATENIBHO TOBIUATH Ha MPOLECcC Pa3pabOTKH.

CTouMOCTh PEMOHTHO-BOCCTAHOBHUTEIBHBIX pPA0OT YAacCTO HACTOJIBKO
BBICOKA, YTO HEKOTOpble He(dTera3oqo0bIBalOIINEe KOMIIAHUU BBIHYXIACHBI
OTKa3aThCsl OT HUX, [P 3TOM OOBOJHEHHE BEJET K MPEKPAIICHUIO PEHTA0EIbHON
DKCIUTyaTallUM  CKBAXKHUH, [OATOMY 3HAYUTEIBHOE KOJMYECTBO CKBAXKHH,
JOCTUTHYB TIpefiesia peHTa0eIbHOCTH, BBIBOJAT U3 JeHCcTBYomIero ¢ponna. Takoe
MOJIO’KEHUE BEIET K YMEHBIICHUIO 0XBaTa Pa3pabOTKOW 3HAYMTENIbHBIX YYaCTKOB
3anexeid He)TU U moTepe A0OBIUU.

B cBs13u ¢ 3TUM KOPPEKTHBIN MOA00P CKBAXHH, MOAJIEKAIIUX PEMOHTY, U
COBEPILICHCTBOBAHUE TEXHOJOTUH, HAMpaBlICHHBbIX Ha CHIKEHHE OO0BEMOB
MOMYTHO OOBIBAEMOW BOJIBI U YBEJIIMYEHUE HEPTEOTAAUN YaCTUYHO 3aBOJIHEHHBIX
IUIACTOB, SABJISIFOTCS BECbMA AKTYaJIbHBIMU 3aJadyaMu. B CBSI3U C BaXXHOCTBIO 3TOMU
npobiembl 10 (OHAY CKBAKHUH TIpeajiaraetcsi MPOBEACHHUE MOHUTOPUHIA C
HNOCHEAYIOUMMH  HMCCIICOBAaHUAMH,  MOJCITUPOBAaHMEM U pa3pabOTKoOU
PEKOMEHIAIMK 0 KaXXJ10W CKBaxkuHe. [Iporpamma mpenycmarpuBaer, B IEPBYIO
ouepeb, TpynnupoBanue (OHAA CKBRXHH MO TOAY BBOJA B JKCILTyaTalUIO

(Bo3pacTHas KiaccudUKaIus), 3aTeM B KaXIOW TPYIE CKBAXKUH OMpPENEseTCs
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IPUOPUTETHOCTH MO J00bIue HepTu U rasza. [IpoBoauTcs oleHKa BbIpaOOTaHHOCTU
3armacoB JCHCTBYIOIIEIO OOBEKTa M OMpelesieTcss BO3MOXKHOCTh IEpEBOAA
CKBAKMHBl Ha JpyrHe OHKCIUTyaTallMOHHblE OOBEKThI, BBIINIE WJIA HHUXKE
3aneratomue. [locne onpeneneHuss CKBaXXuH ¢ BBICOKMM IMOTEHIMAIOM O A00bIYE
AHAIM3UPYIOTCS KOHCTPYKIUU ITUX CKBAXKUH C LEJIBIO OIPEACIICHUS UHTEPBAIOB
BO3MO>KHOT'O U3HOCA (OBPEXKACHUS) IKCIUTYaTalMIOHHON KOJIOHHBI.

OueHKy Wu3HOCAa DJKCIUTyaTallHOHHOM KOJIOHHBI MOYXHO  BBIIIOJIHUTH
reo(pu3MUecKUMU METOJAMHM C IIOMOIIBIO CKBAKMHHOTO TaMMa-ae(eKToCKomna
tomuuHomepa CI'IT wm ckBaxuHHOro akycruueckoro Ttenesuzopa CAT wnm
METO/I0M MAarHUTHON MHTPOCKOMMH. DTU METO/bI MMO3BOJISIOT BBISIBUTh NU3MEHEHUS
B TOJIIMHE CTEHOK OSKCIUIyaTallMOHHOM KOJIOHHBI, YTO SIBJSIETCS Ba)XKHBIM
KpUTEpPUEM pabOTOCIIOCOOHOCTH CKBAaKMH M BBIOOpA HAMEUYAEMBIX MEPOIPHUATUN
0 NPOAODKEHHIO Oe3aBapuilHON paboThl. Jlanee pa3nenstoTcss CKBaXKUHBI Ha
IpyNNbl pUCKA, U KaXIOM U3 KOTOPBIX Hpe/laraimTcs creuu@uueckue
PEKOMEHJAIMU 10 MPEAYNPEKICHUIO U TUKBUAALIMH YK€ BO3HUKILINUX HApPYIIEHUN
IFE€pPMETHYHOCTH 3KCIUTYaTallHOHHOMN KOJIOHHBI.

JUisi mpeAaoTBpalieHusT HapyLIeHUs] TePMETUYHOCTH HKCILTyaTallMOHHON
KOJIOHHBI paHbIIe BpPEMEHU JUII HOBOTO (oHAa CKBaxuH MpbIXxmaiickoro
MECTOPOXKACHHUSI OBLIO TMPEIIOKEHO OypeHue CKBaXHUH IO BO3MOXKHOCTHU
OCYUIECTBJISTh MPEUMYIIECTBEHHO C TMOJOTMMU TPACKTOPHUSIMHU, HCKIIOYas
NIEPECEUCHHS] MPSIMOIMHENHBIX TPACKTOPUN M HKCILUTYyaTallMOHHBIX KOJIOHH HMKE
riyoud 1300 m (Hr>Ke MHTepBaJIOB TIMHAMUYECKUX YpoBHEH padoTaromux Y IIIH)

(pucynok 19).
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Pucynok 19 — Cxema cTBOJIa CKBAKHH C 0KUJAEMBIMA MECTAMH HAPYIIEHUN
JKCIUTyaTallMOHHON KOJIOHHBI

[Ipy HEBO3MOXXHOCTM BBIOOpa TMOJOTOM TPAeKTOpUU NpHU OypeHUH
PEKOMEHAYETCSI MPEAYCMOTPETh CITYCK KOJOHHBI AuameTpom 168 mm. Taxke
JOTIOJIHUTENIBHO PEKOMEHAYETCSI CTPOMTEIBCTBO KOJIOHH CO  «CMEIIAaHHOU
KOHCTPYKIMEN», B HMHTEpBAJIaX MAKCHUMaJIbHOW KpPUBHU3HbI MNPUMEHSTh CTaJd
BBICOKOM NIPOYHOCTH, Mapku «E» wmm paxe «K», 3TO MO3BOJUT CHHU3UTH
BO3JICCTBHE HAa KOJIOHHY OypoBOro, (pe3epHOro M HKCILTyaTallMOHHOTO
0o0OpyZOBaHUsl MpPHU NPOBEICHUU CITYCKO-TIOABEMHBIX OINEpaluid U TO3BOJUT
CHU3HUTH BO3JECHCTBHE KacCaHUs JKCIUTyaTallMOHHOW KOJIOHHBI CO CITyCKaeMbIM C
CKB)KMHY HACOCHBIM 00OPYI0BAHUEM.

[lepeunciennple MpeagaraeMple MEpONpPUITHS OBUIM pPeaTu30BaHbl IpU
CTPOUTENBCTBE Tpex ckBaxuH (Ne 25, 26, 48) IOxkHo-OxTeypckoro
MectopoxaeHuss komnanuu OOO «HOxHo-OxTeypckoey», B NEpUoJ ¢ JaeKadps
2013 roga o mapt 2014 roga. K npumepy, B ckBaxune Ne 25 11711 OCHOBHOM 4acTu

Obla BbIOpaHA KOJOHHA ¢ jguameTpoM 146 MM Mapku «JI», a B Mecrax
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BO3MOXKHOTO KOHTaKTa KOJOHHBI M CITyCKa€MOTO HACOCHOTO 000pYyI0BaHUS
BbIOpaHa KojJoHHa 146 MM Mapku «E». HHTepBanbsl BO3MOXHOIO KOHTAaKTa
ONpENENICHbl C TOMOIIBID TOCTPOEHUS TpPEeXMEpHbIX Tpaektopuii OK B
nporpaMmHoM kKomiiekce ROXAR.

3.2 IlpakTuka BbIOOpPA U IPUMEHEHMSI TEXHOJIOTHA M MATEPHAJIOB JJIsl
PEMOHTHO-M30JIALINOHHBIX PA00T B CKBAKUHAX

BriObop Texnonoruii PMP u TamMnoHaXHBIX COCTaBOB TMPHUBEACH K
Ta0JIMYHOMY MaTepuainy, KOTOPbIA COCTOUT U3 TPEX OCHOBHBIX YacTeH.

1. T'eonoro-texuuueckue yciaous (I'TY)

2. Texunonorust PP

3. TamnoHaXHbIE MaTEpUATIBI

Bri6op texnonorun PYP u TamMnoHaXHbIX MaTepUaJIOB OCYIIECTBISECTCS B
CJIEAYIOILIEH TIOCIIEN0BATEIILHOCTH:

1. 3aka3unkom BbIIAIOTCS HeoOxonuMmbie ['TY U pexkuUMBI IKCILTyaTaluu
3JIeKU (CKBAYKUHBI).

2. VYcnoBusi  CKBaXHHBl  WJASCHTU(MUIUPYIOTCS C  BbIJICJICHHBIMU
KkiaccupukanoHubiMu - noapazaeneHusimu ['TY. Ilo Tabnuue onpenensercs
BEPTUKAJIbHAs KOJOHHA, COOTBETCTBYyHOIAass uMmerommmca ['TY u mo stoi xe
KOJIOHHE ONPEAEIISIETCSI TEXHOJIOTUS U TAMIIOHAXKHBIN MaTepHual.

3. Eciu ana panHeix ['TY MoxkeT ObITh pPEKOMEHJIOBAHO HECKOJBKO
TaMIIOHAXHBIX ~ MAaTEPHAJIOB, TO BBIOOP KOHKPETH3UPYETCS HCXOAs U3
SKOHOMMYECKOHN 11€JIeCO00pPa3HOCTH, HAJIMYMKM Ha TPEANPUSITHU PEArecHTOB U
MaTepUaioB, UX TOKCUYHOCTH, a TaKxke 00jiee MPOCTOM TEXHOJIOTHUU PAdOT.

3.2.1 BbI0OOp TEeXHOJIOTHH ¥ TAMIIOHAKHBIX MATEPHAJIOB JIJISI
BOCCTAHOBJICHUS T€PMETHUYHOCTH KOJIOHH

JIaHHBIN pa3/iesl UCKIIFOUYEH, TaK KaK COJIEPKUT KOMMEPUYECKYIO TANHY.

3.2.2 BbI0OOp TEeXHOJIOTHH ¥ TAMIIOHAKHBIX MATEPHAJIOB ISl
JIUKBU/IAUM 3aK0JTOHHBIX MEPETOKOB

JIaHHBIN pa3/iesl UCKIIFOUEH, TaK KaK COJIECPKUT KOMMEPUECKYIO TalHY.
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3ATAHUE JIJISI PA3JIEJIA
«®UHAHCOBBIII MEHE/UKMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEXEHHE)
CTyneHry:
I'pynna DPUO
2bM83 [ITapoBy MBany BukropoBuuy
kona HLLIITP Orjenenne mkomnn (HOLL) OT”e“e““e;;fIq;Term““r“
YpoBeHb Hedrerazosoe neno
N — Maructparypa Hanpasnenne/crienuansHOCTh 21.04.01

pecypcocoepe:keHmne:

Hcxonnbie nanHble K pa3neny «PHHAHCOBBIH MeHEIKMEHT, pecypco3(pGeKTHBHOCTD H

1. Cmoumocms pecypcog nayunozo ucciedoganus (HH):
MAMEPUATLHO-MEXHUYECKUX, IHEPeMUYECKUX, (PUHAHCOBYIX,
UHDOPMAYUOHHBIX U HENI0BEUECKUX

Hdus  pa3paboOTKH  TpOeKTa  MOTpeOyroTcs
CIIEYIOIIHE PECYPCHI:

- MaTepHAIbHO-TEXHUYECKUE pecypchl (LEeHBl Ha
MaTepHuasl 1 000pyIOBaHHE);

- (uHaHCOBBIE peCcypchl Uil OIUIaThl TpyZAa
UCIIOJHUTEISIM TIPOEKTa;

- YeJIOBeUEeCKHe pecypchl (PyKOBOAUTEb, IKCIIEPT,
WCTIOJTHUTEIb TIPOEKTA)

2. Hopmbl u Hopmamuesl pacxo008anus pecypcos

B COOTBETCTBUU C I'OCT 14.322-83
«HopmupoBanue pacxoma MaTepuaIoBy,
TapuPHBIMH ~ CTaBKaMH  3apabOTHON  IUIATHI
pabourx, HOPMbI AMOPTH3AIOHHBIX OTYHCIICHHH,
HOPMBI BPEMEHH Ha BBINOJHEHHE  OIepanuit
COTJIACHO CNPaBOYHHKOB EJMHBIX HOPM BpEeMEHH
(EHB) u np.

3. HC}'IOJZb3y€Maﬂ cucmema Ha]l02006]l09fC€HMﬂ, cmaeku
HAJlo2coe, omqumeﬁuﬁ, 0uc;<0Hmup06aHuﬂ u erdumoeaﬂuﬂ

CraBka Hanora Ha puOsLTE 20 %;
CrpaxoBsie BHOCHI 30%;
Hauor Ha no6asieHHyto ctoumocth 20%

Hepeqeﬂb BOITPOCOB, NOJIC/KALMUX HCCICT0BAHUI0, IPOCKTUPOBAHUIO H pa3paﬁoTKe:

1. Oyenkxa kommepueckoco nomenyuana, nepcneKmusHOCMU u
anvmepuamue nposedenuss HU ¢ nosuyuu
pecypcoagppexmusnocmu u pecypcocobepescenus

TeXHHKO-PKOHOMHYECKOE 000CHOBaHHE
I.[CJ'ICCOO6paSHOCTI/I BHCAPCHUA HOBOHl TEXHHKH
HJIN TCXHOJIOTUH BBINIOJTHCHUA pa60T

2. ITnanuposanue u gopmuposanue 6100x%cema HAYUHbIX
uccneo006anuil

JIvHelHbIi rpa UK BHIOJIHEHHS PadoT

3. Onpeodenenue pecypcroii (pecypcocbepezaroweti),
Qunancosotl, 6100NHCeMHOU, COYUATLHOU U IKOHOMUYECKOU
aghpexmusHocmu uccied08aHus

Pacuer 9KOHOMMYECKOMI 3¢ HEKTHBHOCTH
BHE/IPEHUS HOBOM TEXHUKH HIIM TEXHOJIOTUI

Ilepeyenb rpaguuecKoro MaTepUAaJIA (c mounvim ykasanuem 00s3amebHbIX Yepmexcell):

JlvHeiHbId rpad K BHIOTHEHUS PaboT

‘ JlaTa BbIIa4M 321aHUA 1JI5 pa3/iesia no JuHeiiHoMYy rpadpuky ‘

3aganue BbIAAT KOHCYJBbTAHT:

HosxHOCTH 107 (0) Yuenas Hoxnmuceh Hara
cTelneHb,
3BaHHUe
JOLIEHT Pomanrok Bepa K.3.H. 25.03.2020 1.
bopucosHa
3ajanue NPUHSAJI K HCTIOJTHEHHIO CTYAeHT:
I'pynna 102 %(0) IHoanuck Hdara
2BbM83 [ITapos MBan BukTopoBuu 26.03.2020 1.
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4 ®PUHAHCOBBIY MEHE I’KMEHT,
PECYPCO2®DPP®EKTUBHOCTDB U PECYPCOCBEPEXXEHUE

Lenpto maHHOW paOOTHI SBISETCS IKOHOMHUECKHH aHalU3 TEXHOJOTUHU
PEMOHTHO-M30JAIIMOHHBIX paboT (PUP) Ha HedTssHOM MecTopoknennn (3amamHas
Cubups). B 3T0i1 r11aBe OyAeT paccMOTpeHa U pacCUMTaHa CTOUMOCTD MPOBEACHUS
paboT Ha pUMEpPE OHON CKBAXKUHBI.

PP otTHOCHTCS K  JOPOroCTOAIIEMY METOAY MO  JUKBHUAALUH
HETepPMETUYHOCTH OOCaJHBIX KOJIOHH, IIEMEHTHOTO KOJIbIIAa U 3aKOJIOHHBIX
MEPETOKOB KaKk Ha HEe(PTIHBIX, TaK W Ha Ta30BbIX MecTopoxaeHmsX. l[locrme
nposenenust PP nedbut ckBakuHbl, Kak MpaBUiio, Bo3pacTtaeT. MeTos mo3BojseT
«OXUBUTDHY» TIPOCTANBAIOIINE CKBAKHUHBI, HA KOTOPBIX T00bIUa HE(DTU WITU Ta3a yxKe
HEBO3MOYKHA WJIH MaJIOPEHTA0EIbHA.

[Inan mpoBegeHUs pabOT C yKa3aHUEM BPEMEHHM Ha KAyl OMEpPaIUIO
npuBeAeH Ha JuHeitHoM Tpaduke (Tabmuna 5). CorjacHO OIbITa MPOU3BOJACTBA
JIAHHBIX Pa0OT HEKOTOpBIE OINEpaluy PalMOHATBLHO BBINOJHATH OJHOBPEMEHHO:
oxxunanue 3atBepaeBanus nemenrta (O31) u noxsem uncrpymenta. Kak BumHoO U3
JUHEWHOro TiaH-rpaduka oOllee BpeMsi Ha MpoBeieHue padoT coctasisier 120
yacoB WM 5 cyTok. [lyisi mpoBeAeHusT JaHHBIX paOOT Takke OyayT HEOOXOIMMBI
CIIEIyIONTME TEXHWKA W PEareHThl, PacueThl KOTOPHIX OyAyT MpEJCTaBICHBI B

TaOJIMIIAX HUKE.
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Tabnuna 5 — JIuneliHpli aH-rpadiK peMOHTHO-U3O0JISIITUOHHBIX paboT

CoBokynHoe BpeMms, 4
PaGoTnl Bpewst,
q
65 73 77 80 95 9 | 111 | 120
1/ ®A. M/ u onpeccoBka 15
I[1BO

IMoxsem HKT+OIIH 15

COopka KOMIIOHOBKH IS 1
MPOKAYKU

CrnyCk KOMIIOHOBKH 15

[IpombiBKa 1

IMpoxauka pacTBopa 4

031 12

[Tompem HHCTpYMEHTA 8
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OxoHuanue TaOIuIbI 5

Pa3bopka KOMIIOHOBKH,

cOOpKa KOMIIOHOBKH JIJISI 2
RANOVNHKN
Cryck KOMIIOHOBKH 8
Pa3bypuBanue kamHs, 4
poOKHU

[TpombiBKa 3
IToagbseM KOMIIOHOBKH 15

Pa3zbopka KOMIOHOBKHU 1
Cnyck HKT+21H 15

J/x IIBO, M/ ®A 9
Hroro 128
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4.1 Pacyer 3aTpaT Ha IpoBe/iecHHEe PEMOHTHO-H30JISIHUOHHBIX padoT

IIpn pacuere npunuMmanca Meron nposeacHus PHUP  3akaukon
CHELMATIBHOTO cocTaBa uid CKBaXHHbI Ne 426 HEPTSIHOrO MeCTOpPOXKICHUS
(Banmagnast Cubups). [ns npoeaenuss PUP, neobxonuma crenuanbHas Opurana,
cocrosimas u3 15 yenosek. Pacuer maTepuanbHbIX 3aTpaT NPEACTABICH B TaOJIUIIE
6.

OrmpeneneHre pacxoaa MaTepHanoB MPHHEMAETCH M3 pacdera 3-15 M
rejaHTa Ha METpP TOJIIMHBI I1acTtoB, 0,2 M® cMOJIBI MK 0,1 m® nemenra. K »roit
BEJIMYMHE B CIy4ae HCIIOJIb30BAHUS CMOJIbI WIA LIEMEHTa CIEeIyeT NpHOaBHUThH
0,015 m° Ha 1 M BBICOTHI TpemuHbl. TakXke clenyer y4duThIBaTh, YTO PEArcHTHI,
HeoOxoauMbIe s ipoBeneHus PUP, xpaHsaTcs B cienuanbHbIX UCTEpHAX. [23]
Tabmuma 6 — Pacuer wMaTepHalbHBIX 3aTpaT Ha IMPOBEACHHE PEMOHTHO-

N300 OHHBIX pa60T

CrouMocTh 3a ef., CrouMoCTh
Pecypcnl KouunyecTBo
pPYO. KOMILIEKTAa, pyo.

['CM nis arperaToB 1000 nutpos 49,5 py0./n 49 500
I'CM pyist uucTepHsl 100 nutpoB 49,5 py0./n 4950
Tenant 11 M 23 000 py6./m° 253 000
LleMeHT 03 M 8 500 py6./m° 2 800

HTtoro - - 310 250

BeBoa: nmns ocymectBiaeHus PP HeoOXoaumo Hamuyde OCHOBHBIX H
BCIIOMOTaTENIbHBIX MAaTepUAIOB, 00I[asi CTOMMOCTh KOTOPBIX OyaeT paBHa 310 250
pyOIIeH.

Huxe B Tabnuiiax npeacraBieHo 00opyaoBaHue s mpoeaeHust PUP.

Ta6nuna 7 — Heo6xonumoe 00opy10BaHKe J1J11 PEMOHTHO-U30JIAIIMOHHBIX padboT

Ne | Kparkoe onucanue aeiicTBus Hcnoan3yemoe o0opyroBanue
1 | [IpomsbiBKa TpyO 1 320051 OT 3arps3HEHUI Hacoc
2 | 3akayka reyiaHTa Arperat
3 3akauka 1leMeHTa Arperar
4 3akayuka «IIpoIaBOYHON KUJIKOCTH Arperat
5 | Pa3OypuBanue 1ieMEHTHOTO cTakaHa u ocHacTku | Jlomoro-dpesep
6 | JdocraBka »xuakocTu 1o Oa3bl i yruinusanwn | L{ucrepHa
(200 k™)
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4.2 Pacyer aMOpPTH3ALMOHHBIX OTYHMCICHU I
Pacuer aMOPTU3ALMOHHBIX OTYHCIICHUHN Ha o0opyaoBaHue,
HCIIOJb30BaHHOE TIpH nipoBeaeHur PP B TaGure 8.

Tabnuna 8 — PacueT aMOpTU3aIIMOHHBIX OTYUCIICHUH

HaumenoBanue KouaunyectBo | banancoBasi crouMocThb, pyo. Cymma
000opyI0BaHUA OIHOTO 00OBEKTA | BCETO aMoOpTH3aLMH,
py0./120 yacosn
Hacoc C1H-61 1 600 000 600 000 2054,8
Hucrepuna AT3-5 1 700 000 700 000 1917,8
Arperar 1{A-320 1 2 000 000 2 000 000 54795
Honoto-dpeszep ATD 1 15000 15 000 15000
Hroro 4 3 315 000 3315000 24 452,1

[Ipumeuanue: amopTu3alus paccudTbiBaeTcsi 1o Qopmyne 25, cpok
MOJIb30BAHUSI HACOCOB — 4 roja; UHUCTEpPHbI — 5 jer; arperara — 5 neT. Cpok
MOJIb30BaHUs J0J0Ta-Ppe3epa MPUHUMAETCS PAaBHBIM BPEMEHHU OJIHOM olepalnuu
(120 gacoB). Cpok sKCIUTyaTalu JJi BCEro MepeyuHsi 000py10BaHUS TPUHUMAETCS
paBHbIM 5 cyTkam (120 gacoB).

3anaTI>I Ha aMOPTHU3alIWIO BEIYHUCINUM I10 @OPMYHGI

P, = - (25)

n,
rae N, — CpOK dKCILTyaTalluu,
P — croumMocTh amopTH3anny;
Pgy — CTOUMOCTH aKTHBOB.

BeiBoa: s mpoBenenus nanHoro Merojga PUP neoOxommma TexHUKa,
KoTopasi mipuBeneHa B TaOmuie 8. Cpok TOJHOCTH KaXJA0ro oOOpYIOBaHUS
paznmuueH. CymMma amopTu3anuid Bcel TexHuku 3a 5 cyTok (120 gacoB) cocTaBuiia
24 452,1 pyo.

4.3 Pacuer 3apa0doTHOM IJIATHI

Pacuer 3apa®oTHOW TUIATBI COTPYAHUKOB 3a BBIMIOJHEHHBIE PaOOTHI
npecTaBiieHa B Tabue 9.

Tabnuua 9 — Pacuer 3apaboTHOM TIaThl COTPYAHUKOB
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Macrep TKPC 1 | 77590 17 131903 | 169 800 28 300
Hosesoit 2 | 75194 17 127830 | 156450 52 150
cyIrepBaiizep
[ aBHbI CHCUHAIACT || 24541 17 124 508 150 470 25078
no PP
Oreparop JHT 1 | 55270 17 93 959 120 950 20 158
Bypripk TKPC 2 | 68457 17 116 377 | 142690 47 563
[omonruk 2 | 60471 17 102 801 134 610 44 870
Oypuiibluka 1
Vi
OMOIHHHK 2 | 57136 17 97 131 127 520 42 507
OypuibluKa 2
Mammmmer 2 | 54737 17 93 053 118 270 39 423
Cutecaps 1 | 54362 17 92 415 116 580 19 430
DreKTpuK 1 | 52340 17 88978 108 350 18 058
Hroro 15 | 628797 - 1068955 | 1345690 | 337537

Paiionnsiit koaddunment pasen 1,7. Pabota Bemomnusercs 3a 120 yacoB (5
cyTok). Pacder 3apaGoTHOW IuiaTel ¢ ydyeToM Haa0aBOK (Ipemusi, HaI0aBKH 3a
CTaXx ¥ T.J.) IPUBOJWJICS K BBIIIATE 32 oAHYy Mecssunyto (30 mHei) BaxTy.

BeiBog: mo gaHHBIM HM3 TaOMUIBI 9 MOXHO CHeNaTh BBIBOA, YTO IS
nposenenust PUP mnotpeOyercss Opurama w3 15 denoBek, 3apaboTHas 1uiata
KoTopoi coctaBut 337 537 pyOuiei.

4.4 OTynciaeHus BO BHeOKOIKeTHbIE GOH/BI

B rtabmuue 10 mnpencraBieH pacyeT CTPaxOBBIX OTYUCIEHUH BO
BHEOIOKEeTHBIE (OHIBI, Takue Kak: meHcuoHHbd (oug Poccum (IIDP), donng
cormaibHoro  crtpaxoBanus (DPCC), denepanbublii  GoHA  00513aTEIBHOTO
MeauimHckoro ctpaxoBanusi (POMC), a Taxke B (oHI 00s3aTEIHLHOTO
COLIMAJIBHOTO CTPAaxOBaHUS OT HECYACTHBIX CJIy4aeB Ha IIPOU3BOJCTBE M

npodeccuonanbubix 3a06oneBanuii (OCC).

43




Tabmuma 10 — CtpaxoBsie Tapudsl Ha 00s13aTenbHOE cTpaxoBanue B OCC, [1OP,

OCC u DOMC
3apaboTHasn Tun cTpaxoBbIX OTYHCIEHHUH U CTABKA MO
TomHoCTS miara 3a oTUYMCJIeHUusIM/oTUHCcaeHns (pyo.)
BbINOJTHEHHBIH OCC, [P, 22% dCC, OOMC,
BHJ padoT, pyo. 0,2% ’ 2,9% 5,1%
Macrep TKPC 28 300 56,6 6 226 820,7 1443,3
[ToneBoii cynepnaiizep 52 150 104,3 11 473 1512,4 | 2659,7
LTaBHbIH - CHEMHATHCT 10 25 078 50,2 55172 | 7273 | 1279
PUP
Omneparop JHI" 20 158 40,3 4434,8 584,6 1028,1
bypunpmmk TKPC 47 563 95,1 10 463,9 1379,3 | 24257
[TomornauK OypunbImKa 1 44 870 89,7 9871,4 1301,2 2 288,4
[TomomnuK OypuiIbIIHKa 2 42 507 85 93515 1232,7 21679
MamuHucT 39 423 78,8 8673,1 1143,3 | 2010,6
Crnecapb 19430 38,9 4274,6 563,5 990,9
DIIEKTPUK 18 058 36,1 3972,8 523,7 921
HToro 675 74 258,3 9788,9 | 172148
101 937

C 3apaboTtanHO#l TUIaThl OepyTcsi cTpaxoBble Tapudbl Ha 00s3aTEIBHOE

CTpaxOBaHWE, TaKk Kak Opurama paborama Bcero 120 9acoB, KOTOpBIC paBHBI

101 937 pyGneii.

[Ipumeuanue: cTpaxoBble Tapu(pbl HAYUCISIOTCS Ha 3apabOTHYIO IUIATY

COTPYIHHUKOB 3a BBITIOJIHEHHYIO paboTy cormmacHo Tadsmie 10.

4.5 Pacyer KOHTpareHeTHbIX ycayr 3¢p¢pexkrtuBHocTu nposeaenusi PUP

B Ttabmune 11 mnpencraBieHBl yCIYTH, KOTOpbIE HEOOXOMUMBI IS

ycremnoro nposeaenus PHP.

Ta6muma 11 — Onepanun, oKa3pIBaeMbIC TIOIPSTIUKOM

IMonpsinnas opranusaums Tapud, pyo. 3arpayennoe |CtommocTh pador,
BpeMms, 4 pYoO.
I'maponunnamuyeckue 40 000 6 240 000
WCCIIETOBAHUS CKBAKUH
XpaHEHHE pearcHTOB 25000 5 125 000
Hroro 365 000

BeBox: nmms mpoBenermss PP, HeoOXoauMo 3akIiOUATh KOHTPAKT C

MOAPSIHOW OpraHU3alMEN, KOTOPbIC MPENJIArat0T COMYTCTBYIOIIME TEXHOJOTUU
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npu PUP. Cymma konTpakra cocrasut 365 000 py6.

4.6 ®opmupoBaHue 0I07KeTa 3aTPAT HA pPeain3aluIo NPOeKTa

O6mue 3atpartsl Ha peanusanuio PUP nipeacraBiens! B Tadauie 12.

Tabnuna 12 — 3atparsl Ha OpraHU3aMOHHO-TEXHUYECKUE MEPOTIPUATHUS

Ne Cocras 3aTpar Cymma 3aTpar, IIpumeyanue

1. | MarepuaibHbIe 3aTPaThI 313).%62.50 CornacHo tabnuie 6

2. | AMOPTU3ALMOHHEIE OTUMCIIEHHS 24 452,1 CornacHo Tabnuie 8

3. | 3arpaThl Ha OIUIATy TPy 3a BHIIOJHEHHYIO 337 537 CoruacHo Taonuue 9
pabory

4. | OruucieHust BO BHEOIOKETHBIE (DOHIBI 101 937 Cornacno Taonuue 10

5. | KoHTpareHTHbIE YCIyTH 365 000 Cormnacuo Tabnuie 11

6. | UToro ocHOBHbIE PacXoabl 1139176,1

7. | Haknamneie pacxomsl (20% ot cyMmsl 11.1-5) 227 835,2

8. | Bcero 3aTpaThl Ha MEPONIPUATHSI 13670113

BeiBoa: HMcxons w3 tabmuupel 12, s MOJHOTO MNPOBEACHHUS padoT, IO

JIUKBUAAIUH 3dKOJIOHHOI'O IICPCTOKA C YUYCTOM IIOKYIIKHM HOBOTIO o6opy11013aH1/151

TaKOI'0 Kak: I[OJ'IOTO'(i)pC3, a TAaKKC BKJIIOYasaA aMOPTU3aIWMOHHBIC OTUMCIICHHA Ha

BBIINICOIITMCAHHOC 060py,Z[OBaHHe HGO6XOI[I/IMO 3aJIOXKUTH B IIJIaH pa60T 3aTpaThbl Ha

cymmy 1 367 011,3 pyOutei.
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3AJAHME JIJISI PA3JIEJIA
«COLMAJIBHASI OTBETCTBEHHOCTb»

Crygenry:
I'pynna (015 (0
2BM83 [[TapoBy MBany BuxkropoBuuy
Ixona HNnikenepHasi mKoJa Otaenenue (HOLY) Otnesienne He(pTera3oBoro
NPUPOIHBIX PeCypcoB aejia
YpoBeHb 00pa3oBaHus MarHCTpaTypa Hanpas/ieHue/cnenuajbHOCTb 21.04.01 <<He(1)Tera30Boe

JIETION

Tema BKP:

AHanu3 COBPEMEHHbIX TEXHOJIOTHI PEMOHTHO-M30JISILIMOHHBIX paboT B CIOXKHBIX T'€0JI0TO-
MPOMBICIIOBBIX YCIOBHUSIX Ha MpUMepe MecTopoxkaeHuil 3amagnoii Cubupu

HcxoaHble JaHHbIE K pa3aeay «ConuajabHast 0OTBETCTBEHHOCTh .

1. XapakrepucTuka 00beKTa UCCICIOBAHUS
(BemiecTBO, MaTepual, mpudop, aIroOpUT™M, METOIHKA,
paboyast 30Ha) U 00JIACTH €r0 IPUMEHEHHS

OOBEKT UCCIIeTOBAHUS: PEMOHTHO-H30JIAIIHOHHEIC
paboThI CKBAXKHH.
OO6macTh MpUMEHEHUS: POHI CKBAKUH C BHICOKOM
OOBOIHEHHOCTEIO.

[TepedyeHs BOPOCOB, MOAICKAIINX UCCIECTIOBAHUIO,

NPOCKTUPOBAHHIO U pa3padoTKe:

1. IlpaBoBbIe M OPraHU3aHOHHbIC BOIPOCHI
olecneueHus1 0€30M1aCHOCTHU:

—  cHenuaibHbIe (XapaKTepHBIC IPU
MPOSKTUPYEMOH pabodeli 30HbI)
IIPaBOBBIE HOPMBI TPYIOBOTO
3aKOHOAATENBCTBA;
OpraHN3alMOHHBIE MEPOIIPUATHS IIPU
KOMIIOHOBKE paboueif 30HbI.

OKCILTyaTallunu 00BeKTa HUCCJICJO0BaHusd,

OHII «IIpasuna bezonacHoctr B HedTsiHOM 1
["a30BO¥ MPOMBIIIIICHHOCTID.

I'OCT 12.0.003-2015 CCBT. Onacuble 1 BpeIHBIC
MIPOU3BOACTBEHHBIC (hakTophl. Kitaccudukarus.
I'OCT 12.1.003-83. JlomycTMbIE YPOBHU
3BYKOBOT'O JIaBJICHUS 1 SKBUBAJICHTHOT'O YPOBHSI
3ByKa.

I'OCT P 22.0.01-2016. bezonacuocts B UC.

OCHOBHBIE II0JIOKEHUS.

2. IIpousBoacTBeHHAsI 0€30MACHOCTD:

2.1. Ananu3 BBISIBJICHHBIX BPEIHBIX M OMACHBIX
(akTOpoB

2.2. O60CcHOBaHUE MEPOTIPHUATHH IO CHIKEHUIO
BO3J€HCTBHSA

Bpennbie GakTopsr:

- MOBBIIIICHHAS TEMIIepaTypa Bo3ayxa paboueit
30HBI;

- IOBBIIICHHBIN YPOBEHB IIYMa;

- MOBBINICHHAS 3ara30BaHHOCTb;

- MOBBINICHHBIA YPOBEHb BUOPAIUH;

OmnacHble GaKTOpPHI:

- JIBIDKYIIIMECS] MAIIMHBI ¥ MEXaHU3MbI, TIOIBUKHBIC
YaCTH MMPOU3BOJICTBEHHOI0 000PYI0BAHHS;

- DIIEKTPOOACHOCTb.

3. Okosornueckas 0€30MaCHOCTD:

ATMocdepa: BEIOpOC raza.

I'uopocdepa: aBapuiinbie cOPOCHI, YTEUKH, JPEHAXK
U CIy4JaiiHbIe PA3IIUBBL

JIntocdepa: 3arps3HEHNE ITOYBBI XVM. BEIIECTBAMH.

4. be30nacHOCTH B Ype3BbIYAIHBIX CUTYAIUSIX:

Bosmoxusie UC: siecHbIe U TOpQSHbIE MOXKAPHI,
yparassl, CHIIbHbIE MOPO3bI, Pa3repMeTH3AIH
TpyOOTIIPOBOIOB, MOXKAPEI, B3PBIBBI, PA3IUBEI
peareHroB.

Hawu6onee Tunmunas YC:
ra30He()TeBOJONPOSIBICHHUE.

| JlaTa BbIIauM 3a1aHus A5 Pa3eaa no JHHEHHOMY rpaduKy

3agaHue BbIAAJ KOHCYJBbTAHT:

JL0JIKHOCTh ()7 (0] YueHasi cTeneHb, Moanmuch Hdarta
3BaHHe
AccucteHT Yepemucknna M.C. - 25.03.2020 r.
3aganue NPUHAJT K HCIOJTHCHUI0 CTYACHT:
I'pynna DdUO Moamuce Jara
2bM83 [Napos MBan BukTopoBuu 26.03.2020 1.
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5 COOUAJIBHAA OTBETCTBEHHOCTbD

B nanHOM pasjene MarucTepckoil auccepTalud MPOU3BEACHO OMUCAHUE
Mep 1Mo 00eCIeUeHHUI0 OIAronpusITHBIX yciaoBuil aist padotsl 6puragsl TKPC mpu
BBITIOJTHEHUHA CBOMX ITPOU3BOJICTBEHHBIX OOS3aHHOCTEW COTJIaCHO Hapsay Ha
O00BEKTaX KYCTOB Ta30BbIX M HE(PTAHBIX CKBaXHUH, a Takke MNpu pabore cC
CUCTEMaMU TEJIEMETPUH U TeJIEMEXaHUKH, KOTOPHIMUA 000pYy0BaHa OOBsI3Ka yCThs
CKBa)KUH C KOHLIEHTPUYECKOMN TU(PTOBON KOJIOHHOM.

OcHoBoii paboueir Opuranel TKPC sBmsieTcs KycToBas —IUIOIIAJKA
nmpomebicia. Bece paboThl MPOU3BOASTCS HAa OTKPHITOM BO3ayXe. B To Bpems, korma
YyeJIoBeK paboTaeT, 3aHUMAsICh TPYJIOBOM JIEATEIIBHOCTHIO, OH MOXKET MOABEPraThCs
pa3IMYHBIM OIMACHBIM (BBI3BIBAIOIIMM TPaBMbl) U BPEIHBIM (BBI3BIBAIOIIUM
3a00sieBaHus1) MPOU3BOACTBEHHBIM (pakTopam. Itu ¢akropsl ('OCT 12.0.003-74
[29]) nmenmarcs Ha  YeThlpe  TPyOIbl:  QuU3MYECKHe,  OUOJIIOTHYECKHE,
NCUXO(PU3NOIOTHIECKUE U XUMHUUYECKHE.

Huwxe mnpuBeneH mnepedeHb BPEAHBIX U OMACHBIX MPOU3BOJCTBEHHBIX

daktopoB miist padotHukoB Opuraast TKPC:

o METEOPOJIOTUYECKHUE YCIOBUS TPOU3BOICTBEHHOM CPEJIbL;

o MOBBIIICHHAS 3ara30BaHHOCTH (yriIeBo0poaHbIe rasbl, CO,);
o YKYChl HACEKOMBIX;

° IIPOU3BOACTBEHHBIN LIIYM;

o IPOU3BOJICTBEHHAS] BUOpAIIHS;

o MEXaHHYECKOE TPaBMUPOBAHUE;

o B3PBIBO - U MMOYKAPOOMACHOCTh IPOU3BOICTBA;

o AJEKTPOMArHUTHBIE U 3JEKTPUUECKUE TTOJIS;

o BpPEJIHbIE XUMUYECKHUE BEILIECTBA.

5.1 IIpaBoBbI€e 1 OPraHM3alMOHHbIE BONPOCHI 00ecneyeHmsl
0e30acHOCTH
bpuraga TKPC paGotaer B cocTaBe N0 OOCITYy)XHBAaHUIO CKBAXUH H

oOecrieueHunto ux Oecrepe0oitHON paboThl MO/ PYKOBOJCTBOM JIUI TEXHHUYECKOTO
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Haa3opa. OCHOBHBIM JOKYMEHTOM, PErJIAMEHTUPYIOUIUM paboTy Opuraisl,
spnsiercs: «lIpaBuna 6e30macHOCTH B HE(QTAHOW M Ta30BOM MPOMBIIIIICHHOCTH.
PaboThl, cBs3aHHBIE C TOJ3EMHOW J100bIYEH HEPTH, OTHOCATCS K MEPEUHIO
TSOKENBIX PabOT U pabOT ¢ BPEAHBIMH WM OMACHBIMU YCIOBUAMHU TpPyAad, MpU
BBITIOJIHEHUU KOTOPBIX 3allpeliaercs npuMeHenue tpy ket (IloctanoBnenue
[IpaButenscTtBa P®). PaboTHMKM TIpuBIeKaroTcs K pabOTe B HOYHOE BpeMs, K
CMEHHOMY TpaduKy paboThl.

PaGoTHuky, 3aHsAThIE HAa pabOTax C OMACHBIMU W BPEIHBIMHU YCIOBUSIMHU
TpyZAa, OJDKHBI MPOXOIUTH 00s3aTeNbHbIE MpeABapUTEIbHbIC U MEPHOIUUECKHE
MEJIUIIMHCKUE OCMOTPBI (0OCIeoBaHuUsI) AJIsl ONMPEACIICHUS MPUTOJHOCTH ATUX
PabOTHUKOB /1JIs1 BBIOJIHEHUS [TOPYyYaeMOil pabOTHI.

[Ipu BbIMOSHEHMH PaOOT, CBA3AHHBIX C TOBBIIMIEHHONW OMACHOCTBIO
(BIMSIHUE BPEIHBIX BEIIECTB, HEOJArONpUITHBIE MPOU3BOJCTBEHHBIE (PAKTOPHI),
pabOTHUKHU JTOJKHBI IIPOXOJIUTH o0s3aTenpHOE IICUXUATPUYECKOE
OCBHUJICTEIIbCTBOBAHUE HE pEXe OJHOr0 pa3a B IIAThb JIET B MOPSJKE,
ycra"asiuBaeMoM IIpaBurensctBoM Poccuiickon denepanuu.

[Ipu pabore B paitonax Kpaiinero CeBepa u npHpaBHEHHBIX MECTHOCTSIX, &
TaK)K€ BaXTOBBIM METOJIOM MPEAYCMAaTPUBAIOTCS HAI0aBKH U KOIDPHUIIUEHTHI K
3apabOTHOM TIJIaTe.

Kak mnpaBuwiio, paboroparesnieM NpenOCTaBISIOTCS COLUANbHbIE MAKEThI
(oruaTta caHaTOPHOIO JICUEHUS, OIUIaTa MyTEBOK B JE€TCKUE JIareps, MEAULIUHCKAs
CTpaxOBKa, IEHCUOHHBIN POHI U Ap.).

JIjist perieHust BOPOCOB O YPE3BbIYAMHBIX CUTYALMSIX, CO3[jaHa KOMHUCCHS,
KOTOpasi 3aHMMAaeTcs (PUHAHCOBBIM, IPOAOBOJIBCTBEHHBIMHU, MEAMIMHCKUMH U
MH()OPMAIMOHHBIMH ~ NPOOJIEMaMH, CBA3aHHBIMU  C BO3HUKHOBEHUEM
YPE3BBIYANHON CUTYAILUH.

5.1.1 O6uue TpedGoBaHus 0€30MACHOCTH NIPH PEMOHTE CKBAKUH

KanutaibHblii pEMOHT CKBaXMH — KOMIUIEKC pabOT MO BOCCTAHOBJICHHIO
paboOTOCIIOCOOHOCTH  CKBAXXHWH ¥ TIOBBINICHHWIO  HE(TEOTAaud  IUIACTOB,

MPOMBIIIUIEHHOM, 3KOJIOTUYECKOW 0e30MacHOCTH U 0€30MaCHOCTH MOJIb30BAHMS
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HEeJpaMu, B TOM YHCJIE:

- BOCCTAHOBJICHHE TEXHMUYECKHUX XapaKTEPUCTUK OOCaTHBIX KOJIOHH,
[IEMEHTHOTO KOJIbIIa, MpU3a00HHOM 30HBI, HHTEpBaA Nepdhopalui;

- BOCCTAHOBJICHHE pPabOTOCTIOCOOHOCTH CKBaXKMHBI, YTPAu€HHOU B
pe3yibTaTe aBapuu WK UHIUJICHTA;

- CITyCK U MOJbeM 00OpYAOBAHUS JJIsl pa3/iebHOM dKCIUTyaTalluu MJIacTOB
¥ 3aKaYKU Pa3IMYHBIX ar€HTOB B IJIACTHI;

- BO3JICHCTBHE HA MPOAYKTUBHBIN TJIAcT (PU3MUYECKUMHU, XUMUYECKUMU,
OMOXMMHMYECKUMU W JAPYTUMH  MeTojaMu  (THApOpas3pblB  IUIACTa,
THAPOTIECKOCTpYiHas mepdopanus, THApOMEeXaHHYecKas IeneBas mepdopanus,
COJITHOKHMCJIOTHast 00paboTKa IyIacTa u Apyrue TEXHOJIOTHYECKUE ONEepalit);

- 3ape3ka OOKOBBIX CTBOJIOB M MPOBOJAKA TOPU3OHTAIBHBIX YYaCTKOB B
OPOAYKTUBHOM IutacTe (0€3 MOJHOM 3aMeHbl 00CaJHOM KOJIOHHBI M C IOJIHOM
3aMEHOIl 00calHOil KOJIOHHBI 0€3 M3MEHEHMsI €€ OuameTpa, TOJIIUHBI CTEHKH,
MEXaHUYECKUX CBOMCTB);

PaGoThl Mo KanmuTaibHOMY PEMOHTY CKBKUH MPOBOIATCS IO IIJIaHaM,
YTBEPKJACHHBIM TEXHUYECKUM PYKOBOAHMTEIIEM OPTaHM3AIMH U COTJIACOBAHHBIM C
3aKa34YMKOM B COOTBETCTBHH C JIOKYMEHTAIIMEW Ha KalWUTaJbHBIM PEMOHT (hOoHIA
CKB)KUH MECTOPOXKICHUS, TUTOIIAIH, KYCTa.

[Topsimoxk pa3pabOTKM W YCJIOBUSI COIVIACOBaHUA IUIaHAa paboT Mo
KalUTAIbHOMY PEMOHTY CKBaXMH YCTaHABJIMBAETCA TMOJb30BaTENIeM HEIP
(3aKa34YMUKOM).

[1nan paboT NOKEH COEepKATh:

- CBEJICHHSI O KOHCTPYKITUU M COCTOSTHUU CKBa)KHHBI;

- IJTACTOBBIC JIABJICHUSI U JATy UX MOCIIETHETO 3aMepa;

- CBEJICHHSI O BHYTPUCKBAXKUHHOM 000PYI0BAHUU;

- CBEJICHMSI O HAJIMYUU JIABJICHUSI B MEKKOJIOHHBIX TIPOCTPAHCTBAX;

- IepeUeHb TUTAHUPYEMBIX TEXHOJIOTHUECKUX OTIEPAIIHA;

- PEKUMBI U TTApAMETPHl TEXHOJOTUIECKUX TTPOIIECCOB;

- CBCACHHUA O KaTCTOPUU CKBAKHWHBI;
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- Ta30BBIN (hakTop;

- CXeMY U THII IPOTUBOBBIOPOCOBOTO 00OPYIOBAHMS;

- IUDIOTHOCTb KUJAKOCTH TIIYIIEHUS U TApaMETPbl IPOMBIBOYHOM JKUKOCTH;

- 00bEM 3amaca pacTBopa, YCJIOBUS €ro JOCTABKU C PACTBOPHOTO Y314,

- MEpOIPUATHS 110 IPEJOTBPAIIECHNIO aBapUH, UHIIUJEHTOB U OCJIO’KHEHUM.

[lepenaya ckBaXMH JJIi PEMOHTA WM PEKOHCTPYKLIMU MOIPSAYUKY H
IpUEMKAa CKBOXMH IIOCJIE 3aBEpUICHUS padOT MpPOU3BOJIUTCA B IOPSAKE,
YCTaHOBJIEHHOM SKCIUTYaTUPYIOLIE opraHu3anuen.

MauThl CMOHTHPOBAHHBIX arperaToB JII PEMOHTAa CKBaXUH (BBILIKH
MOOMJIBHBIX OYpOBBIX YCTaHOBOK) JOJIKHBI HAXOJUTHCS HA PACCTOSTHUM HE MEHEe
BBICOTHI BBIIIKM OT OXPAHHOM 30HBI BO3AYLIHBIX JIMHUW 3JIEKTpONEpeay, KOTopast
OTPaHUYMBAETCS  JIBYMs  NapaJyIeNbHBIMH  BEPTHUKAJIBHBIMU  IIOCKOCTSIMH,
OTCTOSILIMMU OT KPaWHMUX ITPOBOJOB JIMHHH.

Pa3pemaercs ycraHoBka W paboTa MOJBEMHOrO arperara Ha pacCTOSIHUU
MEHEE BBICOTHI BBIIIKM OT OXPAaHHOW 30HBI BO3AYLIHOW JIMHUM 3JIEKTpONEperay
WIM BO3JYLIHOW JJIEKTPUYECKOW CeTH HampspkeHuem Oosee 42 B Tonpko 1o
HapsAy-A0IYyCKY, ONpEAeNsoneMy 0e30MacHbIe YCIOBUS MTPOBEACHUS padoT.

TpancnopTupoBka 000pyAOBaHHMS Ha CKBaXUHY U  CTPOMUTEIBHO-
MOHTa)KHbI€ Pa0OTHl HAUWHAIOTCS MTPU BBHIIIOJHEHUH CIEAYIOUINX YCIOBUI:

- IPOBEPKH TOTOBHOCTH TPAaCChl MEPEIBUKEHHUS arperatoB (yCTaHOBOK) U
HaJIM4YUM COIVIACOBAHUS € COOTBETCTBYIOIIMMHU OPraHM3alUsSIMHU  YCIOBUUI
NepeceueHnsl JIMHUM  AJIEKTpoIepeaad, JKEJIE3HOAOPOKHBIX  MarucTpalew,
MarucCTpajibHbIX TpPyOONpPOBOAOB U IMPOYMX MPUPOJHBIX M TEXHOIE€HHBIX
MIPEISITCTBUM;

- 3aKJIOYEHUE JOTOBOPOB HA MPOU3BOACTBO pabOT ¢ MNOAPATUHMKAMU
(cyOmoapsiTanKaMu).

Ha Bcex sramax pa®oT, CBA3aHHBIX C PEMOHTOM CKBaXHH, JOJKHO OBITH
oOecrieyeHo Hamu4yue U (PyHKIIMOHUPOBAHUE HEOOXOJUMBIX MPUOOPOB U CUCTEM
KOHTPOJISL, MPEAYCMOTPEHHBIX IJIaHAMU pabOT, MHCTPYKLUHUSAMHU MO SKCILUTyaTaluu

obopynoBaHus, HacTosmKMU [IpaBrunaMu 6e30MacHOCTH.
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[Ipu pemoHTe cKBaXMH Ha palouel IUIOLIAJKE JOJDKEH MPOBOAUTHCS
KOHTPOJIb COCTOSIHMSI Ta30BO3JYIIHOM Cpeabl C pErucTpaiueid B KypHale
kouTpous. [40]

5.1.2 TpeGoBaHus K NOATOTOBUTEIbHBIM U MOHTAKHBIM PadoTaM 1o
PEMOHTY CKBa:KUH

[lepenBu>keHUE arperaTtoB MO PEMOHTY CKBaXXWH U TPAHCIOPTUPOBAHUE
o0OpyZOoBaHUSI HA CKBAXWHY JIODKHO TIPOBOJUTHCA TIOJ  PYKOBOJCTBOM
OTBETCTBEHHOTO JIMIIA.

PaGoTHUKH, TpUHUMAIONME yJacTHE B TPAHCIIOPTUPOBKE 00OpPYIOBAHUS,
JIOJKHBI OBITh O3HAKOMJICHBI C TPACCOUM MEPEABUKEHUSI, OMIACHBIMU y4acCTKaMHu U
Mepamu 6€30MacHOCTHU MPU UX MPEOJI0TCHHH.

3ampeniaeTcs MEpe/BIKEHUE OO0OpYAOBaHUS MPU CHEromajaax, TyMaHe,
MBUIEBBIX OypsiX Mpu BUAUMOCTH MeHee 50 M u nopsiBax BeTpa 6osiee 30 m/c.

[lepen nHauamom paboOT MO KaNMHUTAILHOMY PEMOHTY CKBaXXMH Opuraaa
JOJbKHA OBITh  O3HaKOMJIeHa ¢ 1aHoM pab6or, [IJIA U  BO3MOXHBIMU
OCJIOKHEHUSIMU U aBApUSIMU.

Tepputopuss BOKpYr PEMOHTUPYEMON  CKBOXKHMHBI  JIOJKHA  OBITh
CIUIAaHMpPOBaHa, OCBOOOXKIEHA OT TOCTOPOHHHX TmpeametoB. [logzemHbie
KOMMYHUKAIIH JTIOJKHBI OBITh YETKO 0003HAYECHBI.

Cxema pacmoJioKeHHUs MOJ3EMHBIX M HAa3eMHBIX KOMMYHUKAIIUM JOJKHA
BBbIJIaBaThCs OpUrajie He MEHee YeM 3a TPOe CYTOK JI0 Hayasa MpOU3BOJICTBA PaboT.

PaboThl Ha BBICOTE MPU MOHTAXE U PEMOHTE BbILIEK (MayT) 3ampeniaeTcs
MPOBOAUTH MPU CKOPOCTU BeTpa Oosiee 15 M/c, BO BpeMsi Ipo3bl, JTUBHS, CHETONaaa
U TIpU TOJIOJIEUIIE, a TaKKe B TEMHOE BpeMs CYTOK 0€3 MCKYyCCTBEHHOTO
OCBEIIEHUSI, 00ecIieurBaroiero 6€30nacHoe BeieHue pador.

OTTSKKM ~ arperaToB IO PEMOHTY CKBaXUH (YCTAHOBOK) JIOJKHBI
COOTBETCTBOBATh TPEOOBAHMSIM WHCTPYKIIMU 1O DOKCIUTyaTalluid W HMETh
HatspkeHne He meHee 400 - 500 krc. He paspemaercss UCHONIb30BAHUE OTTSIKEK,

COCTOAIIUX U3 OTACIIbBHBIX yacTten u HMCIOIIUX Y3JIbI.

51



[IpueMHbIE MOCTKHM-CTEJUIAKH YCTaHABIMBAIOTCS TOPU3OHTAJIBHO HIIU C
yKIOHOM He Oonee 1:25. JlnMHa MOCTKOB-CTeIIaKeW MOJKHA OOECreurBaTh
YKJIaJKy TpyO M LITaHT ¢ BBICTYIIAHUEM MX KOHILIOB 3a CTEJUIaX He Oojee yem Ha |
M C Kaxaod cTopoHbl. CTeuia)ku BO BpEMsl TPAHCIOPTHPOBKH 3aJBUTAIOTCS B
UCXOJHOE TIOJIO’KEHUE U 3aKPETUISIOTCS.

[lepen HawamoMm pabOT MO PEMOHTY CKBaXUHBI (4O MHOJbEMA MauThl)
HEOOXOMMO MPOBECTU UCTIBITAHUE SIKOPEH I OTTSDKEK MauThl (BBIIIKHK). Y CUITHE
UCIBITAaHUS YCTAHABIIMBAETCSA JIJIs1 KOHKPETHOIO THUIIA arperaToB B COOTBETCTBUH C
NACMOPTHBIMU JIaHHBIMH, PEKOMEHyEMbIMH 3aBOJIOM-U3rOTOBUTENIEM. B citydasx,
KOI/Ia SKOpb HE BBIIEPXKAJI IOJIOKEHHbIE HArpy3K, CIeAyeT H3MEHHUThb €ro
KOHCTPYKLUIO, BEJIMUUHY 3ariayOleHUs WiIH JuaMeTp.

Ilyck B paboTy CMOHTHPOBAHHOW YCTaHOBKM M  000pYyJOBaHUS
IPOU3BOJUTCS KOMUCCHUEN, COCTAaB U MOPAJOK pabOThl KOTOPOM yCTaHABIMBACTCS
TEXHUYECKUM PYKOBOJHTEIIEM 3aKa3uMKa.

Jlo Hayana  peMOHTHBIX  pabOT  JOJDKHO  OBITh  IPOBEPEHO
(YHKIIMOHUPOBAHHUE YCTAaHOBJIEHHBIX KOHTPOJIbHO-U3MEPUTENIBHBIX TPUOOPOB.

5.1.3 TpeGoBaHusi K NPUMEHEHUIO TEXHUYECKUX YCTPOUCTB /I
NpOBeAeHUs PA0OT O PEMOHTY CKBAKHH

Bce TexHMYECKHE YCTPOMCTBA, HMCHOJB3YEMBIE BO B3PBIBOOIIACHBIX 30HAX,
JOJDKHBI  TIPUMEHATHCSI BO  B3PHIBO3AIIMIIEHHOM HCIOJHEHUH, OCHAIATHCA
aBAPUNHON CBETOBOW M 3BYKOBOW CUTHAJIM3ALUEN U CUCTEMOM OCBELICHUS.

['py3ononbeMHOCTh arperara 1Mo pPEeMOHTY CKBAKUH (YCTAHOBKHM), BBILIKH,
MayThl, JONyCTHMasi  BETpOBas  Harpy3ka JIOJDKHBI ~ COOTBETCTBOBATh
MaKCUMaJIbHBIM Harpy3KaM, 0’KH1a€MbIM B ITPOLIECCE PEMOHTA.

[loaroToBka IUIOMIAJKK, MOHTAX M JKCIUTyaTalusl KOJTHOOMHIOBBIX
YCTaHOBOK JIOJKHBI IPOU3BOJUTHCSA B COOTBETCTBHM C TEXHHUYECKUMH YCIOBUSIMHU
Y MHCTPYKIIUEH MO IKCILTyaTalluy 3aBojia-u3rorosurens. [40]

5.1.4 TpeGoBaHus K BeAeHUIO padOT M0 PEMOHTY CKBAKHH

Arperatbl 11 pPEMOHTa CKB&KMH YCTaHABIMBAIOTCS HA MPUYCThEBOU

IIOMAAKE W LHCHTPUPYIOTCA OTHOCUTCIBHO YCTbA CKBAXXHWHBI B COOTBCTCTBHH C
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MHCTPYKLIIMENM @10 OKCIUIyaTaluMy 3aBOJA-W3roTOBUTENsS. BBox arperara B
IKCIUTyaTaI0 0POPMIIIETCS aKTOM KOMHUCCHUU IKCIUTYaTUPYIOLIeH OpraHu3aluu.

[lepen HauanoM pabOT 1O PEMOHTY CKBa)XKMHA JOJKHA OBITH 3arilyllieHa B
NOPSJIKE, YCTAHOBJIEHHOM IJIAHOM padoT. IIIOTHOCTP M KOJIHMYECTBO pPACTBOPA,
LIUKJINYHOCTh TIIYIICHHs OIPEHEIIIOTCA 3aKa3dMKOM M OTPAKAIOTCS B IUIAHE
paboT. I'mymeHuto nojanexar BCE CKBAKMHBI C IUIACTOBBIM JIaBJIEHUEM BBIIIE
TUAPOCTATUYECKOTO U CKBAXKUHBI, B KOTOPBIX (COTJIACHO BBIMIOJHEHHBIM pacueTam)
COXPAHAIOTCS yCJIOBUS (POHTAHUPOBAHMSI WM Ta30HEPTEBOMONPOSBICHUM MpH
IIJJACTOBBIX JABJICHUAX HUKE TUAPOCTATHYECKOTO.

3anpeniaeTcs NpOBENCHUE CITYCKOIOIbEMHBIX OINIEpAlliid, a TAKKE BEJICHUE
PEMOHTHBIX padoT, CBSI3aHHBIX C Harpy3Kou Ha MauyTy (BBIIIKY), HE3aBUCUMO OT
[IyOMHBI CKBaXXUHBI, 0€3 UCIIPABHOIO MHIUKATOPA BECA.

CriyckonoybeMHBIE OIlEepaliy MPU BETPE CO CKOPOCThIO 15 M/c u 6oiee, BO
BpeMs JINBHSI, CWJIIBHOTO CHETOIIaJa U TYMaHa ¢ BUAMMOCTBIO MeHee 50 M, a Takxke
IIPM HEMOJHOM COCTAaBE BaxThl 3ampemarorcs. Ecimm macmoprom  arperara
[IPEAyCMOTPEHA MEHbIAss CKOPOCTb BETpa, TO CIEAYET PYKOBOIACTBOBATHCS
MaCIIOPTHOM BEJIMYNHOM.

Cxopocts mombemMa u cnycka HKT u ckBakuHHOro 00OpYyAOBaHHS C
3aKpBITHIM IPOXOAHBIM CEYEHHUEM HE JT0JKHA npeBbimath 0,25 M/c.

IIpu mnepepriBax B paboTe, HE3aBUCUMO OT HUX MPOJOLKUTEIbHOCTH,
3aMpeIIACTCs OCTABIATh YCThE CKBAKUHBI HE3arepMETU3UPOBAHHBIM.

[Ipu oOHapyxeHHH Ta30HEPTEBOAONPOSIBICHUI YCThE CKBAKUHBI JTOJKHO

OBITH 3arepMeTU3UPOBAHO, a Opuraaa J0KHA JEHCTBOBaTh B COOTBETCTBUM C

TTJIA. [40]
5.2 AHanu3 BpeaHbIX U ONACHBIX (PAKTOPOB NPOM3BOACTBEHHOM CpeAbl

Ta6muma 13 — Bo3moskasie onacabie 1 Bpennbie Gaktopsl ('OCT 12.0.003-
2015[29])

DaxkTopsbl \ Jrtansl padbor \ HopMaTuBHbI€ JOKYMEHTbI
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M/ H/x Cnyck
H1OTEEMHOTO yYCThEeBOI0 nakepa,
000opya0BaHU JeTy4KH /
arperara,
MOCTKOB sl IOIbeM MpPOKAYKA
HKT u DIIH pacTBopa
1. OTknonenue CanlluH 2.2.4.548-96.
roKasaresiei ['uruennyeckue TpeOOBaHUS K
MHUKpOKJIMMaTa + + + MUKPOKJIUMATY
MIPOU3BOJICTBEHHBIX MTOMEIICHUN
[30].
2. [IpeBblieHue I'OCT 12.1.003-2014 CCBT.
YpOBHS IIyMa + + + [Tym. O6mme TpeboBaHUs
6e3onacHocTH [31].
3. Ykycsl CanlluH 2.1.7.2790-10.
HACEKOMBIX TpeGoBaHus K OpraHu3aluy U
+ + + IIPOBEACHUIO MEPONIPUATHI 110
YHUUTOKEHUIO OBITOBBIX
HACEKOMBIX M KoMapoB [32].
4. TlpeBbilieHUE CH 2.2.4/2.1.8.566-96.
YPOBHS + [TpousBoicTBEHHAS BUOpAIus,
BUOpanuu BUOpALIUS B TOMEIICHUSAX JKUITBIX
1 OOIIECTBEHHBIX 30aHui [33].
5. IloBelieHHOE I'OCT 12.1.030-81 CCBT.
3HAYEHHE 1. + + + OneKkTpoOe301acHOCTb.
HaANPSHKEHUS 3amuTHOE 3a3eMIICHHE,
3anysneHue [34].
6. Conepxanue I'H 2.2.5.3532—-18. [IpenensHo
BPE/THBIX + + JIOITYCTUMbIE KOHIICHTPAITUU
npuMecei B (ITIK) BpemHBIX BEIIECTB B
arMocdepe BO3yXe paboueil 30HbI [35].

5.2.1 OTK/I0HeHHe TOKAa3aTeIeH KJIMMATAa HA OTKPBITOM BO3/1yXe

Mereoponoruyeckue ycClIOBHs Ha MPOU3BOJCTBE, WM MUKPOKIMMAT,
OTIPEJISIISIIOT CIEAYIONINE MapaMeTphl: Temmneparypa Bosayxa (°C); oTHOCUTENbHAS
BJIAXXHOCTh Bo3Ayxa (%); MOABMKHOCTH BO3Ayxa (M/C); TEIUIOBOE H3Iy4YEHHE
(Bt/M°) wim TerwioBas Harpyska cpexsl (°C). DTH mapamerpsl, OTACTBHO H B
KOMILJIEKCE, BJIUSAIOT HA OPTaHU3M YEJIOBEKa, ONIPENIENsisi €ro CaMOYyBCTBHE.

Mereoponorudyeckue ycinoBus JUisi paboueld 30HbI MPOU3BOJCTBEHHBIX
nomemiennii  pernamentupytores ['OCT 12.1.005-88 «OOmue caHuTapHO-
TMTUCHUYECCKHEe TPeOOBaHUS K BO3AyXy pabodeir 30HBD [36] m CaHuTapHBIMU
HOpMaMH MUKPOKJIMMAaTa Mpou3BoAcTBeHHBIX oMerenni (CH 4088-86).

OCHOBHBIM 3Ha4YCHUEM I HOPM  ABJEICTCA OTACIBbHOC HOPMHUPOBAHMA

KaXX0T0 U3 KOMIIOHCHT: BJIA’)KHOCTHU, CKOPOCTH ABHIKCHHUA BO31yXad, TEMIICPATYPHI.
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B 30He TPOM3BOACTBEHHOW JCATENHHOCTH JOKHBI OBITH ONTHUMATbHBIC
napaMeTpbl MUKPOKJIMMATA C JOMYCTUMbIMU 3HAYCHHUSIMU JJAHHBIX NapaMeTPOB.

Mereoponoruyeckue YCIOBHUSL TOJIBEPKEHBI CE30HHBIM M CYTOYHBIM
KojeOanmsiM. Beicokas Temmeparypa BO3AyXa MPEANISCTBYET TMOHIKCHUIO
BHUMAaHMS, BO3HHMKAET TOPOIUIMBOCTh M  HEOCMOTPHUTENbHOCTh. Huzkas
TEeMIlepaTypa CHIKAET MOABUKHOCTh KOHEYHOCTEH H3-3a CIIOCOOHOCTH Tela
OTJIaBaTh TEILJIO B OKPYKAIOUIYIO CPELY.

PabGouemy BaxkHO 0OecCleUYUTh 3alIUTY OT arpecCUBHBIX Cpell, a TaK e
KOM(OPTHYIO AKCIUTyaTaIlMi0 B CYpOBBIX TMOTOMHBIX YCIOBUAX. Paboune MOKHBI
o0ecrneunBaThCs CIENOACKI0U COOTBETCTBYIOIIEH BpEeMEHU TO/1a.

Jletom — cnenonexaa x/0, camoru, TOJOBHOW yOOp, MmepyaTKd, a TaKxKe
CPEACTBA 3AIIUTHI OT KPOBOCOCYIIUX HACEKOMBIX. 3UMOM — IIallKa-yIlIaHKa, Terias
00yBb, BaTHBIE IIITAHBI, 1I1y0a, BATHBIC PYKABHUIIHI.

5.2.2 Coaep:kaHue BpeaHbIX NpuMeceil B atmocdepe

B mporecce mpou3BOACTBEHHBIX ONEpalvii paboure MOTYT MOABEPraThCs
BO3JICUCTBUIO BPEAHBIX T'a30B U MapoOB HEPTH, UCTOUHUKOM KOTOPBIX SIBIISIOTCS
HapyIICHUs TEPMETUYHOCTU (PJIAHIEBBIX COCTUHEHHUM, MEXaHUYECKOW MPOUYHOCTH
dboHTaHHOW apMaTyphl, BCIEJICTBUE KOPPO3HH WM M3HOCA, TMPEBBIIICHUE
MaKCUMAaJIbHOTO JOIMYCTUMOTO gaBieHus. OCOOEHHO OmaceH CepoBOJIOPOJ, OH
HapylIaeT AOCTaBKY TKaHSM KHCIOPOJa, OKAa3bIBAET pazpakaroliee JeHCTBUE Ha
CIIMBUCTYIO 06OJOYUKY I7Ia3 M ApIxatenbHbIX mytei, IIK H2S — 0.1 mM*/m° mo
'OCT 12.1.005-88 [36]. 3a koHTpoJieM 3albUICHHOCTH MW 3ara30BaHHOCTH
UCIIOJB3YIOT CIeluaibHble MPUOOpPH (TazoaHanu3atopsl). KoaudecTBO BpeaHBIX
nmpuMeceli B BO3Jyxe palodeil 30HBI HE [OJDKHO TMPEBBIIATh MpeaeabHO—
JIOMTYCTUMBIX KOHIIEHTPALIUM.

5.2.3 IloBpexaeHns B pe3yJibTaTe KOHTAKTA C HACEKOMBIMHU

B nerne-oceHHMil meproa 0COOCHHO TATOCTHBI JJI YEJIOBEKA JICTAIOIIHE
KpoBococyIre Hacekomble. OHU 3a0UparoTcsl MO OJICKIY, B HOC, YIIIH, HAHOCST
OecurcieHHbIE YKYChI, IEPEHOCSIINE BUPYCHI U OAKTEPHUHU.

Jlns GopsOBI C  KPOBOCOCYIIMMHM HACEKOMBIMU HEOOXOJMMO HOCHUTH
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CHCIMAIBHYIO OJeXAy (PHICPAIUTHBI KOCTIOM), a TaKXe HCIOIb30BaTh
pa3JIMYHbIC a9PO30JIH U Ma3H OT HACEKOMBIX.

5.2.4 IIpeBbllIeHUE YPOBHSI LIIyMAa

OCHOBHBIM HUCTOYHHKOM IlyMa Ha KYCTOBOW IUIOMIAAKE SBJISIOTCS
paboTarolye CIyCKOMOIhEMHBIE MEXaHU3MBI 1 aBTOTPAHCITOPT.

[IpenensHO AomyctumMble 3HaueHus (10 80 gemmOen), XapaKTepHu3yOIIre
ryM, periiamentupytores coriaacao I'OCT 12.1.003-83 [37]. lomycTrMble YpOBHH
3BYKOBOTO JIaBJICHUS M 9KBUBAJICHTHOTO YPOBHSI 3ByKa MPUBEICHBI B TabmIe 14.

Tabmuma 14 — JlomycTumble YpOBHU 3BYKOBOTO JaBJICHHUS W 3KBHUBAJICHTHOTO
yposast 3Byka (I'OCT 12.1.003-83 [37])

YpoBHHU
YPpoBHH 3BYKOBOI'O 1aBJIeHHS, 1B, B OKTaBHbIX ABVKA I
10J10CaX CO CpeHereoMeTpUYeCKUMHU YacTtoTamu, I'n y
Paboune mecta IKHMBAJICHT-
31,5 |63 |125 250 |500 |1000 2000 |4000 [goog | MB'C YPOBHM
3ByKa, 1BA

[TocrosiHHBIE ~ pabouue]
MecTa ¥ pabouue 30HHI B

HPOMSBOACTBEHHPIX 1197 195 |1g7 |82 |78 |75 |73 |71 |69 |80
MOMEIIEHUSIX U Ha

TEPPUTOPUN

NPEANPUATHI

J7is CHUOKEHHS [ITyMa MTPUMEHSIIOT:

®  yMEHbBIIEHHWE YPOBHSA IllyMa B MCTOYHHKE €ro BO3HUKHOBEHUS
(cBOEBpEMEHHOE CMa3bIBaHUE JIBUKYIIUXCS YaCTeH);

®  3BYKOIIOTJIONICHUE U 3BYKOW3OJISIIHS,

®  YCTaHOBKA MUIYIIMUTENEH IIyMa;

®  pamnMoHAIbHOE pa3MelleHHue 000pyT0BaHUS;

®  [PUMEHEHUE CPEACTB WHIAMBUIYATbHON 3alUTHI (HAYIITHUKU, YIITHBIE
BKJIAJIBIIIIHN).

5.2.5 IlpeBbilieHUE YPOBHS BUOpPaLMU

BozneiictBue BuOpanuu BO3HHKaeT Tpu paboTe HA CHCHTEXHHKE,
MOJILEMHBIX U IIEMEHTUPOBOYHBIX arperarax, Ipu CIyCKe M MOJbeME HACOCHO —
KOMIIPECCOPHBIX TpyO H3-3a BpaIleHHs] pOTOpa MOJABEMHOTO arperara; BUOparus
MEPEeBIKHON JU3EJIHbHOM CTaHIMU, a TakKe BUOpalMs TPHU PEryIupOBaHHUH

pacxo/a 3akauyuBacMoM BOJIbI B IUIACT 3aII0PHOM apMaTypOU.
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[Tpu TPOIOIKHUTEIHPHOM BO3JACHCTBUM BHOpPAIMH BBICOKOIO YpPOBHS Ha
OpraHu3M BO3HUKAET NPEXKICBPEMEHHOE yTOMJICHUE, CHIKACTCSI
IPOJIOJDKUTEIBLHOCTh TPYZA, POCT 3a00JIEBAEMOCTH M pa3BUBACTCsl BUOpAIMOHHAS
00JIE3Hb.

[MpenenbHO  JOMYCTUMBIC 3HAUCHUS, XapaKTCPU3YIOIIME BHOpPAIIHIO,
perinamentupyioTces cormtacio ['OCT 12.1.012-90 T'OCT 12.1.003-83 [38]
npuBEeAEHBI B Tabuie 15.

Tabmuua 15 — T'uruenuyeckue HOpMBI ypoBHed BuOpockopoctu (I'OCT
12.1.01290 'OCT 12.1.003-83 [38])

JonycTuMblii ypoBeHb BUOPOCKOPOCTH, 1B, B OKTaBHBIX

Bun Bnﬁpaunn I10JI0CaX CO CPCAHEr€cOMETPUYCCKUMHU YaCTOTAMMU, I'o

1 |2 4 8 16 315 |63 125 | 250 | 500 | 1000

TexHonornueckas — 108 |99 |93 (92 |92 92 — | — | = |—

JlokanbpHast BUOpaIus — |— — 1115|109 1109 |[109 |109 |109 | 109 |109

B kauectBe cpeactBa 3ammThl OT BHOpauuii paboyero MecTa,
KOHCTPYKIUH, 000pyn0BaHus 3(PPEKTUBHBIM SIBIAECTCS BHOPOU3OIISILMS, KOTOpas
npejcTaBisieTcss coOOM ynpyrue BCTaBKU MEXAY BUOpUpPYIOIIEH MAaIIMHON |
OCHOBAHHUEM.

JUiss MHIMBUAYaldbHOM 3alIUThl 4YeJOBeKa OT BHOpanui, KOTOpbIE
MepealoTCsl 4epe3 HOTH, CIEeAyeT HOCUTh OOYBb C BOWJIOYHOW WM TOJICTOU
PE3MHOBOM NOAOIIBOM. [[J1s1 3aLIUTHI PYK HUCTOJIB3YIOTCS BUOpOTacsIIfe NepyaTKH.

5.2.6 D1eKTPOMATrHUTHBIE MOJISA

DNEeKTPOMarHuTHOE MOJI€ BO3JEHCTBYET Ha LEHTPAIbHYIO HEPBHYIO H
CEpJIEYHO-COCYIUCTYI0 cHUCTeMBL. llosBisitoTcs 3kamoObl Ha TOJOBHYIO OOIb,
COHJIMBOCTb MJM OECCOHHMILYy, YTOMJISIEMOCTb, CJIa0OCTh, IOBBIIIEHHYIO
NOTJIMBOCTh, CHM)KEHHME NaMATH, MOTEMHEHHWE B TIja3ax, YYBCTBO TPEBOTU H
cTpaxa.

VM cTOYHMKYN U3ITyYEHHUs dJIEKTPOMArHUTHOTO OJISL:

e  TpaHc(hOpMaTOphl, yCTAHOBJIEHHbIE B METULIUHCKOM O00OpYAOBAHNH;

®  DIEKTPONPOBOJIKA;

®  pacHpelelUTeNIbHbIE YCTPOMCTBA (aBTOMAThl 3alIUThl, KOHTAKTOPHI,
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peNeiHbIe CXEMBI U T. I1.);

®  HHJIYKTOPHI U T.I.

HopMupyercss  TOJIBKO  3J€KTpUYECKas  COCTaBisOlIas IOJds  Ha
OPOMBIIIJIEHHOM  4acToTe, KOTopas  H3MepseTcs B  KWUJIOBOJBT/METP,

npeacTaBlieHHas B Tabauue 16.

Tabmuua 16 — HopmatuBel mns  obcmyxuBaromero mnepconana (CanlluH
2.2.4.1191-03 [39])
HanpsizkeHHOCTH 10J1s1, KB/M 5 10 15 20 25
Bpewmsi, u 8 3 15 10 5
[Ipu wnanpsokenHoctu ©Oonee 15 kB/M - HeoOxonuMo HajeBaTh
CIICLIOJICKTY.
3amura:
o 3KpPaHUPOBAHUE;
o YMEHBIIICHUE BPEMEHU MPeObIBaAHUS;
o YIAJE€HUE OT UCTOYHUKA SJIEKTPOMArHUTHOTO U3Ty4YECHUS;
o 3a3eMJICHUE WIH 3aHyJIeHHe 000PYyI0BaHUS.

5.2.7 MexannyecKHe OIacHOCTH

OCHOBHBIMM ~ OMacHbIMU  (aKTOpaMu  SBJISIIOTCS  JABUXKYIIHECS U
BpalmamwIymecs dvactu pabodero  Mexanusma. HeoOXoauMo  MpOBOAWTH
MEPOIPUATHS MO0 YCTPAHEHUIO BO3MOKHBIX MEXAHUUYECKHUX TPABM:

1. TIlpoBepka Hamuyus B3alIUTHBIX 3arpakKJICHUM Ha JBWXKYIIUXCS WU
BpAIAIOIIMXCS YACTSIX MAlIMH U MEXaHU3MOB.

2. IlmaHoBas W HEIUTaHOBas TMPOBEPKA IIYCKOBBIX W TOPMO3HBIX
YCTPOWCTB.

3. IlpoBepka cocTosiHHUsS OOOPYIOBAaHHS U CBOSCBPEMEHHOE YCTpaHEHHE
nedexTos.

JUJ1st 3aIUTHI OT TAHHBIX OMACHBIX (DAKTOPOB UCIIOJIB3YIOTCS KOJICKTUBHBIC
CpeACTBa 3alllUThl — YCTPOMCTBA, MPEIMSTCTBYIOIIME TIOSBJICHUIO YeJOBEKa B
onacHoi 30He. CormacHo ['OCT 12.2.062-81 pnaHHBIE 30HBI OTPAXKIAIOTCA
CEeTKaMH, dKpaHaMU M KoxXyxaMu. VX pa3mepbl U YCTaHOBKa MIpeayCMaTpHBAET

T000€e cilydailHoe MPOHMKHOBEHHE YeJIOBEKa B ONacHyto 30Hy. Jljig o0ycTpoiicTBa
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OTpaXXJICHUW €CTh TaKXK€ CBOW OIpeiesieHHble TpeOoBaHus. [Ipu cHsITOM wWiH
HEUCTPABHOM OTPaXJAEHUU padboTa 3arpenieHa.

5.2.8 DnekTpode3onacHoCTh HA padoyeM MecTe

[IpaBuna wWMEOT T1ENbI0 OOECIEYUTh HAACKHYIO, O€30MacHyl W
pallMOHANBHYIO  AKCIUTyaTal[MI0  AJIEKTPOOOOpy/noBaHUd. PaboTHHK  JOKEH
NOMHUTh, YTO MPUKOCHOBEHWE WJIM NPHUOJIMKEHUE Ha OMACHOE PACCTOSIHHE K
TOKOBEAYIIUM YacCTsIM, HaXOMSIIUMCS MOJ| HAMPsHKEHHEM BENET K MOPAKECHUIO
AJIEKTPUUECKUM TOKOM WIIM dJeKTpudyeckod nyroi. Ilopaxkaromue cBoicTBa
ANIEKTPUYECKOTO TOKa TMPOSBISIIOTCA B BHUJE JJIEKTPUUECKUX YJIapoOB U
ANEKTPUYECKUX  TpaBM  (DJIEKTPUYECKHUE  OXKOTHU, JJICKTPUUYECKUE  3HAKH,
AMEKTPOOPTATBMUS, DJIEKTPOMETAIUIM3AIUS KOXKH, MEXaHUYECKHUE TOpaAXKEHUs).
CreneHb BO3/ICICTBUSI TOKA Ha TEJIO YeIOBEKa MPUBEECHO B Tabuie 17.

JIns  3amuThl IO  OT TMOPaXEHUs JJIEKTPUYECKUM TOKOM IIpHU
MOBPEXKJICHUN H30JIAIIMM B DJIEKTPOYCTAHOBKAX MOTPEOUTENIe JOKHBI OBIThH
NpEeAyCMOTPEHBI 3alllUTHBIE Mepbl. B  KadecTBe Takux Mep MOTYT OBbITh
WCIIOJIb30BaHbl 3a3€MJICHUE, 3aHYJECHHE, 3alIUTHOE OTKJIIOUEHHE, pa3AeIIsIIOIInn
TpaHcopMartop, Majoe HalpsbKeHWE, JBOWHAS —M30JISIIUs, BbIPpaBHUBAHUE
MOTEHIIUAJIOB.

Cpencrtpa 3aIlUTHI, npeaHa3HAYCHHbIE TUISt oOecrieueHus
AIEKTPOOE30MACHOCTU, HA3BIBAIOTCS 31eKMPO3aAWUMHbIMU YU TIOAPA3ACISIIOTCS Ha
OCHOBHBIE U JOTIOJHUTEIbHBIE.

OcHo6HbIM ~ HA3BIBACTCS  HM3OJIMPYIONIEE AJIEKTPO3AIIMTHOE CPEACTBO,
M30JIAIMS.  KOTOPOTO  JUIMTENIbHO  BBIJEpKHBaeT  pabodee  HampsHDKEHUE
AIEKTPOYCTAHOBKH M KOTOPOE MO3BOJISIET MPHUKACATHCS K TOKOBEAYIIUM YaCTSIM,
HaXOJISIIUMCS 0] HAMIPSYKEHUEM.

JlononnumenvhbiM ~ HA3BIBAETCA  H3OJIMPYIONIEE  DJIEKTPO3ALIUTHOE
CPEIICTBO, KOTOPOE caMO T0 cebe He MOKET MPHU JaHHOM HANPSHKEHUH 00ECTIeYUTh
3aIIUTY OT TMOPAKEHUS DJICKTPUIECKUM TOKOM, HO JOTIOJHSIET OCHOBHOE CPEICTBO
3aIllUTHI, & TAKXKE CIY>KUT TSI 3AIUTHl OT HAMPSHKEHUS.

Tabmuua 17 — Xapaxkrtep BO3ACHCTBUS SJIEKTPUUYECKOTO TOKAa Ha OPraHu3M
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YCJIOBCKA B 3aBUCUMOCTH OT poJda N BEJIMYMHBI TOKA
Xapakrep Bo3aeicTBus

Tox, MA nepeMeHHOro Toxka 50-60 I'iy MOCTOSTHHOT0 TOKA
0,6-1,5 | Hauano omrymienus, jgerkoe apokanue| He omrymraercs
pyK
5-7 Cynoporu B pykax 3y, OIyIeHUE HAarpeBa

20-25 Pykn  nmapamusyrorcs ~ MrHoBeHHO,| OmymeHue HarpeBa. HesHauuTtenbHOe
OTOpBATBCS OT TOKOBEAYIICH YacTH | COKpAICHHUE MBIIII]

HEeBO3MOKHO. CHlbHBIE 0011,
3aTpyAHSAETCS AbIXaHHe

50-80 [Tapanuu gpIxanus CuiibHOE OIIYIIICHUE HarpeBa.
Cynoporu MbIIII PyK. 3aTpyJHEHHOE
JIbIXaHHe

90-100 | IMapamuu JIBIX aHHSI. [Tpu | [Tapanuy nprxaHus

JuaTenbHOCTH 3¢. U Oonee — mapanuy
cep/ilia, CMEPTh
B snextpoycranoBkax g0 1000B HE0OXOIMMO TPUMEHATH CIEAYIOLIUE

OCHOBHBIE DJJIEKTPO3AILUTHBIE CPEACTBA: HW30JMPYIOIIME INTAHTH, YKa3aTelu
HalpsDKEHUS, JIURJICKTPUYECKUE TEPUYATKH, HW30JUPOBAHHBIA  MHCTPYMEHT,
JOTOJHUTENbHBIE — JAUDJIEKTPUYECKHE TaJIOMIM, JAUDJIEKTPUYECKUE KOBPBI,
W30JIMPYIOLINE KOBPBI, H30JUPYIOIIME MOACTABKU U KOJIITAKH.

5.3 JkoJsrornyeckasi 0€30MaCHOCTH

5.3.1 MeponpusiTusi 110 OXpaHe aTMOC(epHOro BO31yxa

CTpouTeNnbCcTBO M OKCIUTyaTalus OOBEKTOB He(TemoObIYM CBS3aHBI C
BbIJICJICHUEM 3arpsi3Hsaonnx BewecTB (3B) B atmocdepHblil Bo3ayX. 3arps3HeHUs
nocTynaroT B arMmocdepy uepe3 OpraHu3oBaHHbIE U HEOpPraHU30BAHHBIC
HMCTOYHUKH BBIOPOCOB.

[Ipu cTpoutenscTBE OOBEKTOB OOYCTpOMCTBA 3arpsi3HEHHE aTMoc(epbl
IPOUCXOJUT B  pE3yJbTaTe BBIACICHUA: IPOAYKTOB CrOpPaHMs  TOIUIMBA
(mepeABUKHON TPaAHCIIOPT); pacTBOpUTENCH (OKpacouHble PabOThI); CBAPOUHBIX
a’po3oJiei (cBapovHbIe PabOTHI).

OcHOBHbIE HCTOYHUKH BBIOPOCOB YIJIEBOJAOPOJOB B armocdepy mpu
DKCIUTyaTallUM  MECTOPOXKACHMs: ycThe (hakena, nabiMOBbie TpyOsl [ITH,
JbIXaTellbHbIe KJIalaHbl pPe3epBYyapoB, HEIUIOTHOCTU (PIIAaHIEBBIX COCAMHEHUH,
CaJIbHUKOBBIE YIIJIOTHEHHSI HACOCOB, BO3YIIIHUKH €MKOCTEN, aBTOTPAHCIIOPT.

B wmenmax npenynpexiaeHus —3arps3HEHUsT aTMOC(EPHOro  BO3ayXxa
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HEO0OXOMMO TPETyCMOTPETH PSJT MEPOTIPUSITHI IO TIPETOTBPAIICHUIO aBAPHITHBIX
BEIOPOCOB BPEIHBIX BEMIECTB B aTrMocdepy, B KOTOpPHIE BXOMAT: TIOJTHAS
repMeTHu3alusi CUCTEMbI cOOpa W TpaHCNOPTa HE(PTH; CTOMPOLIEHTHBIA KOHTPOIb
IIIBOB CBApHBIX COCIWHEHUU TPyOOINPOBOMOB; 3aIWTa OOOPYIOBAaHUS OT
KOppO3uH; cOpoc HEPTH W raza ¢ MNPEAOXPAHUTENIbHBIX KJIAMAHOB alapaTtoB B
aBapuilHble €MKOCTH; COpOC >KHUJKOCTH M3 amnmnaparoB B MOJA3EMHYI0 €MKOCTb
nepes; OCTAaHOBKOW 00OpYI0BaHUSI HA PEMOHT.

Taxke  HeoOXoauMmoO:  omepaTWBHAs  JIMKBUAALMS  3arpsi3HEHUS
TEXHOJIOTUYECKUX TUIOMIAJ0K; pa3AeibHOE XPAaHEHHUE JIETKO BOCIJIAMEHSIIOIIUXCS
BEILIECTB; HCIOJIb30BaHUE KOMIIPECCOPOB C DJIEKTPOINPHUBOJIOM; YTUIU3AIUS
MOMYTHOTO Tra3a; paboThl 1O MPEAYNPEkKICHUI0 TUAPaTooOpa3oBaHUS B
TpyOOTIPOBOIaX; aBTOMATHYCCKOE PETYIMPOBAHUE PEKUMHBIX TEXHOJOTHUECKHX
napamMeTpoB; aBTOMATUYECKOE JTUCTAHIIMOHHOE YIIPABJICHHUE MPUBOJAMU OCHOBHBIX
MEXaHU3MOB  3alUThl W  OJIOKUPOBKM TPU  aBaAPUUHBIX  CUTYyaIlUsX;
0e3pe3epByapHas OTKauka HEPTH.

5.3.2 MeponpusiTusi 1o OXpaHe MOBEPXHOCTHBIX M MOJI3eMHbIX BOJI

B npomecce  crpouTenbcTBa,  OOyCTpOMCTBA M DKCIUTyaTallUH
He(Tera3o00bIBAIOIINX MECTOPOXKACHUN Ha TMOBEPXHOCTHBIE U TOA3EMHBIC
BOJHBIE OOBEKTHI OKA3BIBAETCS CIIECAYIONIEE BO3JICUCTBHE: M3BATHE MPUPOTHBIX
BOJI JUTSI UCTIOJIB30BAaHUS HA COOCTBEHHBIC HYXKIbI, 3arPI3HCHUE BOJTHBIX OOBEKTOB
B pe3yibTaTe aBapUilHBIX COPOCOB, yTEUEeK, JpEHa)xka M CIy4YalHBIX Pa3JIMBOB,
CBSI3aHHBIX C DKCIUTyaTallield MPOMBICIIOBBIX OOBEKTOB, aBapUWHBIX CUTYallMid Ha
TpyOONpOBOJaX; U3MEHEHHUE PEXKUMA CTOKAa BOJAOEMOB B pe3yjbTaTe MPOBEACHUS
3eMJISIHBIX padoT, HApYIIEeHUs penbeda, YIaleHUs] paCTUTEITLHOTO TTOKPOBA.

K moTeHImanbHpIM UCTOYHUKAM 3arpsS3HEHUST OTHOCSTCS HEPTIHBIC KYCTHI
cksakun, JIHC, HIIIIH, KHC, otcroiinuku, pesepByapbl HEPTEIPOIYKTOB,
omopHbIe 0a3pl HEPTENMPOMBICTIOB, HEPTEIPOBOJALI B MECTaX IMEPECEUYCHHS C
BOJIOTOKAaMH B TIpejiesiax MONMEHHOI0 y4acTKa pekK.

B kadecTBe OCHOBHBIX BPEIHBIX MCTOUYHHUKOB, 3a CUET KOTOPBIX BPEIHBIE

BCUICCTBA IMMOCTYIAIOT B TOBECPXHOCTHBIC BOABI HA IIPOTAKCHUN pPa3BCIAKHu U
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OCBOEHUS HE(TAHBIX MECTOPOXKIECHUI BBICTYNAIOT MPOU3BOJICTBEHHBIE U OBITOBBIC
CTOKH, TaJble U JINBHEBBIE BOJbI, KOTOPBIE CTEKAIOT C 3arpsi3HEHHBIX YCTAHOBOK H
IUJIOMIAZ0K, pPabOThl IO CTPOUTEIBCTBY OOBEKTOB, MPHUBOISAIIME K SPO3UU
NPUOPEKHBIX 30H BOJOEMOB C 3aCOPEHHUEM UX CTPOMUTEIIbHBIM MYCOPOM, Pa3JIuBbI
He(TU U cOPOC OTXO/IOB B CTOKH 0€3 COTIIaCHsi COOTBETCTBYIOIIUX MHCTAHIIUM.

5.3.3 MeponpusiTusi 10 OXpaHe U PAMOHAJIBLHOMY HCIOJIb30BAHHUIO
3eMeJIbHBIX PecypcoB

OHu BKJIIOYAIOT B CBOM COCTaB CIEAYIONIME: MpOKJIaJKa B €IUHBIX
KOPUJOpaX COBMELIEHHBIX KOMMYHHUKAIM C Y4YETOM 3KOJIOr0-3KOHOMHYECKOU
OLICHKH Pa3pyLIaeMbIX 3KOCUCTEM; IBHXKEHHE TPAHCIIOPTA TOJIBKO IO MOCTOSTHHBIM
JoporaM; BpPEMEHHbBIE JOpOTU (3UMHUKH) OyAyT (YHKIMOHHPOBATH TOJIBKO B
3UMHHUI TEepuoj, 3alpeT Ha JABWKEHHE TPAHCIOPTa BHE JOpOr; pa3padoTka
MEPOIPUATHNA O COXPAHEHUIO IUIOJOPOAMS MOYB; JTUKBUIALMS MEPEIIOJTHEHHBIX
[IJJAMOBBIX aM0apoB U aM0apoB, PACIIOIOKEHHBIX BOJIM3U PEK; JIMKBUAALUS BCEX
3aMa3y4yeHHbIX YYacCTKOB, NPEXJE BCET0, B BOJOOXPAHHBIX 30HAaX PEK U 03€p;
BBIOOD CHEIUAIBHBIX MECT JUIsl 3aXOPOHEHUs OTXO0JI0B (HallpuMep, OTpabOTaHHbIE
Kapbephl); COOPYKEHHE CIEHUATBHBIX IUIOAO0K JJIi PEMOHTa U MOWKHU aBTo;
00s13aTeIbHOE TPOBEICHUE PEKYJbTUBALMOHHBIX pabOT Mepen cradyeil ydacTka
OCHOBHOMY 3€MJIEIN0JIB30BATENIO.

Hcnonb3oBaHusg pa3iuyHbIX METOJOB 3alIUThl TPYOONpPOBOAOB OT
BHYTPEHHEW W BHEIIHENM KOPPO3UHU; YCTAHOBKU OHJIEKTPONPUBOIHOM 3aIOPHOU
apMaTypbl, aBBTOMAaTUYECKU MEPEKPhIBAOLIEH TPYOOIPOBOABI MPU MAJACHUN B HUX
nasnenust; 100% KOHTPOJIS IIBOB CBAPHBIX COEAMHEHUI TPyOOIPOBOIOB.

5.4 3amura B UC

XapakrtepHbl upe3Bbruaiinbie cutyanuu (HC) — npupoaHoro (1aBoJKOBbBIE
HABOJIHEHUS, JIECHbIE U TOP(sIHBIE MOXKaphl, yparaHbl, CUJIbHbIE MOPO3bI (HIXKE -
40°C), MeTenmM W CHEXHBIE 3aHOCHI) M TEXHOTGHHOTO XapakTepa (OTKPBHITOE
razoHereBogonposBieHue  (doHTaH), pasrepMeTH3anus ~ TPyOOIPOBOJIOB,
MOKaphbl, B3PbIBbI, PA3JIMBbl CUIBHOJCUCTBYIOIUX s10BUTHIX BeunlecTB (CAB),

OTKJIFOUEHHUE DJICKTPOIHEPTHUH).
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Jlist Bcex  00BEKTOB  HE(TIHOTO  TPOMEBICIA  pa3pabaTbiBaeTCs W
yTBEpKJaeTcd MiiaH JukBuaanuu asapuu (I1JIA).

B nporiecce BbINOJIHEHUSI TEXHOJIOTMYECKUX pabOT Ha KyCTOBOH IUIOIIAJIKE
MECTOPOXKJACHUS BO3MOXXHBI JIBA BHJAa ABAPUUHBIX CHUTyallMd — OTKPBITOE
(oHTaHHMpOBaHKE HE(PTU U3 CKBAYKUH U NMOPHIBEI HeTecOopHOU ceTn u cetu [T/

B pe3ynbTaTe OTKpBHITOrO (POHTAHUPOBAHUS MOXKET OBITh BBHIOPOIIEHO Ha
MOBEPXHOCTh MOYBBI HECKOJBKO JIECATKOB TOHH He(TU. B 3TOM ciyyae BO3MOKHO
U TIONa/IaHHE €€ B OTKPBITHIE BOJAOEMBI U B IMOJ3EMHbBIE TOPU3OHTBI. DTO CAMBIil
oracHbli BUJ aBapuu. [lpu pasnuBe HEDTH B OKPYKAIOUIYIO MPUPOAHYIO CPEIy
NPUHUMAIOTCA MeEpbl K OBICTpOM JIOKaJIM3alud aBapuu, cOopy HepTH Hu
JIMKBUIALMH [TOCIIEACTBUI 3arpsI3HEHUS IPUPOJHOM CPEBI.

Tak >xe Oonbiryro omacHOCTh B pabote Opuransl TKPC mnpencraBisiior
Ype3BbIYAWHBIE  CUTYyallMM, CBS3aHHBIE C  KOPPO3HOHHBIMH  OTKa3aMH
TpyOo1poBo0B. KomnuecTBO KOPPO3MOHHBIX OTKa30B TPYyOONPOBOJIOB CBA3AHO C
(dakTopamu, YCWIMBAIOLIUMU KOPPO3UIO: OOBOJHEHHOCTh TPAHCHOPTUPYEMBIX
He(TENpOAYKTOB, BO3pacTaloliasi B TEUYEHHWE BCEro Inepuoaa pa3paboTKu
MECTOPOXKACHUS, MUHEpAIH3aLUsl IUIACTOBBIX BOJ. [IpucyTCTBHME MEXaHMYECKHX
npuMeceld B MPOIYKIUU CKBAXXUH MpPU OOJBIION CKOPOCTH MOTOKA MPUBOAMUT K
aObpa3vBHOMY HM3HOCY BHYTPEHHEH MOBEPXHOCTU TPYOOINPOBOJOB — PYyUEHKOBOM
KOPPO3HH.

JUist  npenynpexaeHuss  BO3MOXKHBIX — aBapuil  NPESyCMaTpUBAETCS:
OcHanienue TpyOonpoBoAa aBTOMAaTUYECKUMU CHCTEMaMU OOHAPYKEHUs yTEueK,
OMEpPAaTUBHOIO OMOBEIICHUS] U OTCEKaHUs TMOBPEKIEHHBIX y4dacTKoB TpyO. Ha
ydacTKax TpyOOIpOBOJOB, PACIIOIOKEHHBIX B BOJOOXPAHHBIX 30HaX MM y4acTKax
NOMMBI, TPYOONPOBOABI OOOPYIYIOTCA 3aJABHKKAMH;, CO3/IaHHE CIELHAIBHO
OOy4eHHOr0 TOJpa3feliecHusl MO0 JUKBUJAIMM aBapuil W HUX MOCIEICTBUI;
OpUMEHEHHE TpyOOoNnmpoBoJa C HApPYKHBIM U BHYTPEHHHM aHTHUKOPPO3UNHBIM
NOKPBITUEM; OpraHU3alMsl MOHUTOPUHIA 3a KOPPO3HOHHBIM  COCTOSTHUEM
TpyOOTIIpOBO/Ia; TMPOBEJAEHUE IUIAHOBO—TIpenynpenureasaoro pemonta (I1I1P)

sKcIuTyatupyemMoro obopynoBanus. Cmyxoa I[P oOecneunBaercs cpencrBamu
63



JUArHOCTHKH, TMO3BOJIAIOIIMMHU  OIpPENEIsTh COCTOSHHUE OOOpYIOBaHUS U
TpyOOIIPOBOIOB, OUEPETHOCTH U TEXHOJIOTHIO PEMOHTA.

5.4.1 I'azonedTeBOAONIPOSABIICHUE

I"azonedreBogomnpossnenue (I'HBIT) — BeiOpoc HedTH, Ta3a mwind BOAbI U3
IPOAYKTUBHOIO IIJacTa B CKBAXKHHY, YEpe3 YCTbE Ha IIOBEPXHOCThb IIPU
IIPOU3BOJICTBE PEMOHTA, OCBOCHUS WM OypEHUS CKBAYKUHBI.

[Tpuunnel razonedreBomonposisneHuiit (I'HBII) u oTKpbITHIX HEPTAHBIX U
ra30BbIX (POHTAHOB:

1. HesbimonHenue TpeOOBaHWI MPOEKTa M TEXHOJOTMYECKHX pera-
MEHTOB TIO0 IapaMeTpaM MPOMBIBOYHOM >KHIKOCTH, IPOMBIBKAM CKBa)KHHBI,
CKOPOCTSIM CITyCKa M MojbeMa OypuIbHONW M 00CAIHBIX KOJIOHH, YTO MPHUBOJIUT K
CHI)KEHUIO TMPOTUBOAABJIECHUS HA IUIACT.

2. JlnuTenbHbIE MPOCTOU CKBAXKUHBI O€3 POMBIBKH U JIOJIMBA.

3. CHmXeHHE YPOBHS IPOMBIBOYHOM KUJKOCTH B CKBaXKUHE B IIpoOLIECCEe
CIIyCKO-TIOJBEMHBIX OIEpanuui, reopu3nueCKUX HCCIEI0BAHUNM,  PEMOHTHBIX
paboT M NpPOCTOEB B pE3yJbTaTe HECBOEBPEMEHHOTO M HEJOCTATOYHOIO €€
3aMOJHEHUS! TPOMBIBOYHOM KUIKOCTBIO.

4. HenpunsTue onepaTuBHBIX MEp MO T€PMETU3ALMHN YCThsI CKBaKUHBI
IIPU MOSIBJICHUS TPU3HAKOB HEPTETa30BOAOIPOSBICHUSI.

5. YBennueHne 00beMa BBITECHSIEMOr0 U3 CKBaXKUHBI paCTBOpA MPH CITYCKE
OypHUJIbHBIX WM 00CaHBIX KOJIOHH MO0 CPAaBHEHUIO C PACUETHBIM.

HeiictBus 6puragsl TKPC npu nosinenun npusHakos ['HBIT:

1. Ilpm NOSIBJICHUM  NPU3HAKOB  HE(PTEra3oBOAOINPOSIBICHUS
HEMEIJIEHHO 3arepMeTU3UpPOBaTh YCTbe CKBa)XKMHBI, 3a()MKCHPOBATH HM30BITOYHOE
JaBJICHHE B TpyOax u 3aTpyOHOM MPOCTPAHCTRE.

2. [Ipu nmoxbeme TpyO HEMPEpPHIBHO AOJIMBATh CKBAXKUHY OYpOBBIM
pacTBOPOM C perucTpanueii oobema J0J1uBa B BAXTOBOM >KypHaJe.

3. [Ipu reodpusnueckux HCCACAOBAHUSIX CKBAaXXUHBI, PEMOHTaxX U

MIPOCTOSIX PETYJSPHO JIOJTMBATh CKBOXKUHY OYPOBBIM PACTBOPOM.
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4. Ctporo UCHoJHATH TPEOOBAaHHUS TE€OJOrO-TEXHMUYECKOTO Hapsaa U
TEXHOJIOTUYECKUX PETJIaMEHTOB.
5. ExxemecsauyHO NpOBEpsITh HAAEKHOCTHh (IAHLEBBIX COEIUHEHHN

IPOTUBOBBIOPOCOBOTO 00OPYAOBaHMS, KOJOHHOM FOJOBKM M MaHU(OIIBA.

65



SOCIAL RESPONSIBILITY

Pa3nen nmpuBeneH B NpHIIOKEHUH A.
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3akiiroueHue

B mepBoii TnmaBe MarucTepckod aAMccepTalMu ObLI MPOBENEH AaHalu3
MHUPOBOTO  OIIBITa PEMOHTHO-U3OJSIIMOHHBIX pabOT, MPUYUH HapyIICHUs
TEPMETHYHOCTH 3KCIUTyaTallMOHHBIX KOJIOHH, a TaKXe€ pacCMOTPEHbI BUIbI
KOPPO3UOHHOT'O Pa3pyILIEHUS.

Bo BrOopo#i rmaBe naHHON pabOTBI OBLIM PACCMOTPEHBI TEXHOJIOTUU
IPOBENCHHUSI PEMOHTHO-M3OJSUMOHHBIX pabor. IIpoBeneHo wucciieqoBaHUE
CKBAKUH-KAHAUJIATOB ISl PEMOHTHO-U3OJIALIMOHHBIX pabOT IO JUKBHUIALUU
3aKOJIOHHOW IMPKYJSLMH O KHJIKOCTH, MPEIJIOKEHA METOAUKA ONpeeIeHUsS
MHTEpBaja HETEPMETUYHOCTH KCIUTyaTallMOHHBIX KOJIOHH. BblI mpoBeaeH aHanus
IIPUMEHSAEMBIX TEXHOJIOTUI (s BOCCTaHOBJICHUIO TE€pMETHUYHOCTH
HKCIUTYyaTAlIMOHHBIX KOJIOHH U YCTPAaHEHUIO 3aKOJOHHOW LHUPKYJISLUUU KUIKOCTH.
Pa3paborana mareMaTuyeckass MOJENb PEMOHTHO-M3OJSILIMOHHBIX paboT Mo
JMKBUIALMH 3aKOJIOHHOM LUPKYJSILHUH, CYyTh KOTOPOW COCTOUT B MOJAEIMPOBAHUU
(GOopMBI TpPELIMHBI B LIEMEHTHOM KOJBbLE M OINPEACIICHUH €€ T'€OMETPUYECKUX
apamMeTpoB.

B Tperheil rnaBe NaHbl pEKOMEHJALMU M0 MPEIOTBPAILIECHUIO HAPYIICHUS
TepPMETUYHOCTH HKCIUTyaTallMOHHBIX KOJIOHH, pa3paboTaH U YMNOPSJA0YEH BBIOOP
TEXHOJOTMH PEMOHTHO-U30JIILMOHHBIX pabOT M TaMIOHAXHBIX MaTepUAJIOB IUIs
U30JISIUMU  COECMHUTENBHBIX Y3JI0B M CKBO3HBIX JE(PEKTOB KOJOHH, a TaKkKe
JUKBUJIALMKA 3aKOJOHHBIX IIEPETOKOB M3 BBIIE- W HWXKEJIEKAIUX IUIACTOB B
3aBUCUMOCTH OT T'€0JIOTO-IPOMBICIIOBBIX YCIOBHM.

B pasnene «®uHAHCOBBIA MEHEIKMEHT, pecypcod(PPEeKTUBHOCTL H
pecypcocOepexeHe» BBIMOIHEH SdKOHOMUYECKUI aHalIu3 TEXHOJIOTMH PEMOHTHO-
M30JSIUMOHHBIX paboT Ha HePTsIHOM MecTopoxaeHuu (3anagHas Cubupb). boin
IPOBEIEH pacyeT MAaTEepUaIbHBIX 3aTpaT, AMOPTU3ALMOHHBIX OTYHCIICHUH,
3apa0OTHON TUIATHI, OTYMCIICHUH BO BHEOIOKETHBIE (POHIBI M KOHTPAreHTHBIX
YCIIYT.

B pa3znene «CouumanbHasi OTBETCTBEHHOCTBY» MaruCTEPCKOM JUCCEPTALMH

MPOU3BEJEHO OINKCAaHWE Mep MO OO0ECHEYeHHUIO ONaronpHUsITHBIX YCIOBUN IS
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pabotst  Opuragpt TKPC nmnpu  BBINOJHEHMM CBOMX MPOU3BOACTBEHHBIX
0OsI3aHHOCTEM COTJIACHO HapsAAy Ha OOBEKTaX KYCTOB Ta30BbIX M HE(TIHBIX
CKBaXMH. IIpHBeneHBl OCHOBHBIE IIPABOBBIE M OPraHU3ALMOHHBIE BOIPOCHI
oOecnieueHrss 0€30MacCHOCTH TPHU MPOBEICHUU MEPOINPHUITHA IO PEMOHTY
CKBA)KHH.

BbisiBiieHBI BO3MOJKHBIE BpENHBIE W ONAcHble (PAKTOPbl U OIpPENETICHbBI
MEpONPUATHS 110 CHWKEHUIO HUX BO3JIEUCTBUA. Takke pacCMOTPEH BO3MOKHBIN
yiepd npupojie MNpU MPOBEAECHUU padOT C TOUKH 3pEHUS DKOJIOTMYECKOH
oe3zonacHoctu. IlpuBeneHbl TPUYMHBI BO3HUKHOBEHUS U MOPAJIOK JEHCTBUIA

opuraasl TKPC nipu nposinenun npusnakos ['HBII, kak nHanbonee Tunnynoit UC.

68



Cnucoxk nyoankanuii

1. lapos U.B. [IpobGaemsbl epeBoaa COKpPANIEHHBIX JEKCUISCKUX €TMHUIT
B aHIJIOSI3BIUHBIX TekcTax HedrerazoBoil tematuku / W.B. IllapoB ; Hayd. pyk.
JIL.B. Hapeuna // IlpoGieMbl T€ONOTMM M OCBOEHHUS HeAp : Tpyabl XX
MexayHapoIHOrO CUMIIO3MyMa UMEHHU akajgemuka M.A. YcoBa CTyIEHTOB U
MOJIOZIBIX YYEHBIX, MOcBAmeHHOTo 120-metuto co aHS ocHOBaHUsA ToOMCKOTro
MOJINTEXHUYECKOTO yHUBEpcHuTeTa, Tomck, 4-8 ampenst 2016 1. : B 2 T. — Tomck :
Wzn-o TITY, 2016. — T. 2. — [C. 1220-1222].

2. ®émopoB A.B. Knaccudukarmss MHOTOCTBOJIBHBIX JKCILTyaTallHOHHBIX
ckBaxuH 1o HomeHkiarype TALM / A.B. ®énopos, 1.B. Illapos ; nayu. pyk. T.C.
['meizuna  // TlpoGinembl reosnoruu ©  ocBoenust Henap :  Tpyasl  XXII
MexnyHapoIHOrO CHMIIO3MyMa HUMEHU akajaemuka M.A. YcoBa CTyIEHTOB U
MOJIOJIBIX YUYEHBIX, MOCBAIEHHOTro 120-metrto co nHs poxacHus akaaemuka K.
Carmaesa, 120-netuto co aus poxaenus npodeccopa K.B. Pagyruna, Tomck, 8-12
anpens 2019 r. : B 2 1. — Tomck : U3a-so TITY, 2019. —T. 2. — [C. 193-195].

3. ®émopoB A.B. Anamu3 (¢GUHAHCOBOM YCTOMYMBOCTH KOMIIAHHH,
3aHMMAIOUIENCsl pa3padOTKOM «CIIaHLEBBIX» MecTopoxaeHuin / A.B. ®@Enopos,
N.B. [llapos ; nayu. pyk. .B. lllapd // [IpoGaembl reosioruut u OCBOSHUS HEAP :
tpyasl XX MexnaynaponHoro cummno3myma uMeHd akajgemuka M.A. VYcoma
CTYACHTOB M MOJIOABIX YYEHBIX, MOCBAIICHHOTO 120-m€THIO CO JIHS POXKICHUA
akanemuka K.M. Carmaea, 120-meturo co aHsa poxaeHus mpodeccopa K.B.
Panyruna, Tomck, 8-12 anpens 2019 r. : B 2 . — Tomck : U3n-Bo TITY, 2019. — T.
2.—[C. 674-676].

69



Cnucok ucnosib3yemMbiX HCTOYHUKOB

1. MeToanueckre ykazaHus 10 KOHTPOJIKO TEXHUYECKOTO COCTOSHUS KPEMu
CKBaXMH: METOJI. YKa3. — BTopas peaakuus — M.: P I'aznpowm, 2002. 22 c.

2. I'onuk A.A. Kopposus HedTenpoMbICIOBOr0 000pyA0BaHUS U MEPHI €€
npenynpexaenus. M.: Heapa, 1976. 192 c.

3. Keme I'. Koppo3us meramioB. DHU3MKO-XMMUYECKHWE MPUHIIMIBI U
akTyasbHble ITpobaemsl. M.: Metamtyprus, 1984. 400 c.

4. MartccoH J. DIEKTpOXMMHUYECKas KOPpPO3HS: Iep. CO MBEACK. O.
Marrccon; nox pea. Konorsipkuna 5. M. M.: Meramyprus, 1999. 158 c.

5. Kopb6aukoB JI.A. KuHeTHKa KOPPO3MOHHOTO pa3pyLIEHUs MeTajuia
oA3eMHOro Tpyoomnporoaa: 063op. Mudopm. M.: I'aznmpom, 2000. 51 c.

6. ArzamoB @.A., M3myxam6eroB b.C. JloJroBeYHOCTh TaMIOHAKHOTO
KaMHs B KOPPO3UOHHO-aKTUBHBIX cpenax. CI16.: Henpa, 2005. 318 c.

7. ArzamoB ®@.A., Kapumos 1.H. CnenuanbHble TAMIIOHAKHBIE MaTEPHUAIbI
C 3aJJaHHBIMU cBoMicTBamu // bypenue u HedgTh. 2008. Ne 12. C. 25-27.

8. Ilepeiima A.A. Koppo3MOHHO-CTOMKHII TaMIOHAXHBIA Marepuain s
KPEIUICHUS CKBAXHH B YCJIOBHUSAX CEPOBOJOpPOJHONM arpeccuu // T'a3oBas
npombinieHHOCTh. 2008. Ne 5. C. 80-82.

9. Amnamu3z (GakTopoB, BIMAIONIMX HAa HMHTEHCHUBHOCTh OTKAa30B
AKCIUTYaTallMOHHBIX KOJOHH CKBaXWH, M pa3paboTka peKOMEHJAlUi o
camkeHuto ux BhusHusg: otaer 0 HUP / OAO «Taruedts» TaTapckuii HaydyHO-
UCCJIEIOBATENbCKUI M MPOEKTHBIA UHCTUTYT HedTH; pyK. HayroB @.U.; ucnomns.:
HaytoB @.U. [u ap.]. byrynema, 2004. 63 c. bubauorp.: c. 42.

10. AnHanu3 TEXHMYECKOTO COCTOSIHHMSI HKCIUTYyaTallMOHHBIX KOJIOHH
CKBQXXUH, BBISIBJICHUE TPUYUH OTEPU FT€PMETUUHOCTU U pa3padoTKa MEPONPUSITHI
no ux ycrpanenuto: otder o HUP / OAO «Tatnedth» Tarapckuii Hay4HO-
WCCJIEIOBATEeNLCKUI M MPOEKTHBIN MHCTUTYT HedTH; pyK. JlayroB ®.U.; ucnomns.:
HaytoB ®.U. [u ap.]. byrynema, 2003. 82 c. bubauorp.: c. 54.

11. Witte L.D., Radd F.J. Corrosion of oil well casing by earth currents //

Petroleum transactions, AIME. 1955. Vol. 204. P.66-72.
70



12. Pexun C.A., Antypun A.I. YcroituuBocTs, ympyras nedopmanus,
W3HOC W DKCIUTyaTanus OypWJIbHBIX M OOCaaHBIX KOJOHH. MeXaHWKa CHCTEMBI
KoJIoHHa-ckBakuHa-mact. CI16.: Hempa, 2005. 460 c.

13. Anto P.F., Dutta R. Synergic effects of offshore well casing protection
and corrosion survey // Proc.3" Int Offshore and Polar Eng. Conf. Singapore, June
6-11. 1993. Vol.4. Golden (Colo). P.334-338.

14. Dennis B. Casing corrosion evaluation using wireline techniques // J.
Can. Petrol. Technol. 1998. Vol. 29. N 4. P. 100-112.

15. Sudbury J.D. External casing corrosion: cause, effect and control //
Journal of World Oil. 1997. January. P.163-170.

16. KameHiukoB D.A,, YepHbix H.JL boprba Cc
Cyib(aTBOCCTAHABIUBAIOIIUMHU OaKTEPUSIMHU Ha HEPTIHBIX MECTOPOXKICHUAX. M.:
Perynspuas u xaotuueckasi TuHaMuKa. MHCTUTYT KOMIIBIOTEPHBIX MCCIIEIOBAHUH,
2007. 412 c.

17. TnmazoB H.II. TlomzemnHass koppo3usi TpyOONpOBOJOB, €€
MPOTHO3UpPOBaHUE U AuarHoctuka. M.: I'aznpom, 1994. 92 c.

18. KamaeBa C.C. Koppo3moHHas arpecCMBHOCTb TIPYHKa C YYE€TOM
MUKpoOuojorudeckux (akrtopoB. CrocoObl omnpeneneHus: 063op. Mapopm. M.:
["azmpom, 2000. 79 c.

19. Copokun JI.A. Pa3paboTka pacudpsitomuxcsi TAMIOHAXHBIX [IEMEHTOB
JUTSl TIOBBIIIICHUSI KaueCcTBa IEMEHTHUPOBAHUS CKBAKMH B MHTEPBAJIE TEMIEPaTyp
60-120°: aBroped. auc. ... KaHa. Tex. Hayk. M., 2005. 17 c.

20. PJI 153-39.0-803-13. MHCTPYKIHUSA MO IEKTPOXUMUUYECKHUM METOJaM
3aIUTHl 00CATHBIX KOJIOHH CKBKUH M TIOJI3EMHBIX TPYOOIPOBOIOB OT TPYHTOBOM
kopposuu. byrynema, 2013. 168 C.

21. PJ 153-39.0-361-04. IlonoxxeHne O TOPSAJKE PETUCTPAMHN H
oOcneoBaHusl TOPBIBOB HE(PTEPOMBICIOBBIX TPYOONPOBOAOB. AJBMETHEBCK,
byrynbma, 2004. 38 c.

22. ITarerT P® Ne 2318993. Cniocob pa3paboTku 00BOJHEHHON HE(DTIHOM

sanexu / A.H. Kynukos, B.W. Hukumos, U.P. Mar3suos u ap. // bros. Ne 7.-2008.
71



23. Meroaunueckue ykazanus komnanuu «lloctpoenne nusaiiHa peMOHTHO-
n30isIMOHHBIX padoT». [TAO «HK «PocuedTs», ¢ m3menenusimu ot 28.02.2017 .

24. Hwuxumos B.M. CoBeplIeHCTBOBaHME TEXHOJOTMU PEMOHTHO-
W30JSIUMOHHBIX PA0OT MO HCIPABICHUIO HETEPMETUYHOCTU LEMEHTHOI'O KOJbLA.
JIAC. ... KaHJ. TeX. HayK., 2016. 177 c.

25. HWurepuer-uctounuk http://snkoil.com/tekhnologii-i-uslugi/remont-i-

stroitelstvo-skvazhin/remontno-izolyatsionnye-raboty-v-skvazhinakh/. JlaTta
obpamenus 25.04.2020 r.

26. Epumor H.H. Texnomoruu OBII B HepTSHBIX CKBaXHMHAX W MYyTU
noBeiieHus dppexruBHoctn PUP. Mnxenepuas npaktuka Ne07/2015.

27. Knemenko N.HN., 303yns I'.I1. Marepuansl 1 TEXHOJIOTHH ISl PEMOHTA
CKBaXMH. TIOMEHCKHUI TOCYJapCTBEHHBIN yHUBEPCUTET. 2016.

28. Knemenko W.W., 3o3yns I'.Il. Teopus u mnpakTUKa pPEMOHTHO-
U30JSIIMOHHBIX pa00T B HE(QTAHBIX M Ta30BbIX CKBaXHHaX. TIOMEHCKUMN
roCyJ1apCTBEHHbIN yHUBepcuTeT. 2014.

29. T'OCT 12.0.003-2015 CCBT. OnacHble 1 BpeIHbIE IPOU3BOACTBEHHbBIC
daxTopsl. Kiaccudukanmus.

30. CanlluH 2.2.4.548-96. I'uruenndeckue TpeOOBaHUSI K MUKPOKIUMATY
IIPOU3BO/ICTBEHHBIX TOMEIICHH.

31.TOCT 12.1.003-2014 CCBT. Illym. O6mue TpeGoBaHUs OE30MaCHOCTH.

32. CaunlluH 3.5.2.541-96. TpeGoBaHusi K OpraHU3allud U TPOBEIICHHUIO
MEPOTPUATUN 110 YHUUYTOKEHHUIO OBITOBBIX HACEKOMBIX U KOMApOB.

33. CH 2.2.4/2.1.8.566-96. Ilpou3BoacTBeHHas BuUOpanusi, BUOpauus B
NOMEILEHUSIX KWIbIX U OOIIECTBEHHBIX 3/1aHUH.

34. TOCT 12.1.030-81 CCBT. DOnekTpo0e30nNacHOCTb. 3alUTHOE
3a3eMJICHUE, 3aHYJICHHUE.

35. TH 2.2.5.3532-18. IlpeaenbHo pomyctumbie koHueHTpauuu (IT1K)
BpPEIHBIX BEUIECTB B BO3/1yXe paboueil 30HBI.

36. TOCT 12.1.005-88 CCBT. OOmwme caHUTAPHO-TUTUCHHYECKHE

TpeOOBaHUS K BO3IyXy paOoyeil 30HBbI.
72


http://snkoil.com/tekhnologii-i-uslugi/remont-i-stroitelstvo-skvazhin/remontno-izolyatsionnye-raboty-v-skvazhinakh/
http://snkoil.com/tekhnologii-i-uslugi/remont-i-stroitelstvo-skvazhin/remontno-izolyatsionnye-raboty-v-skvazhinakh/

37. TOCT 12.1.003-83. JlonmycTHMble YPOBHM 3BYKOBOI'O JaBJICHHUS H
HKBUBAJIEHTHOTO YPOBHS 3BYKA.

38. TOCT 12.1.01290 T'OCT 12.1.003-83. I'mrueHuyeckue HOPMBI
ypOBHEN BUOPOCKOPOCTH.

39. CanlluH 2.2.4.1191-03. DIEKTPOMAarHUTHBIE 1015 B
MIPOU3BOJICTBEHHBIX YCIOBUSAX.

40. ®enepanbabie Hopmbel u IlpaBuna B 001acTH  NPOMBIIIIIEHHOM
oczonmacHoctu  «lIpaBuna  besomacHoctn B Hedrsnoit u  I'azoBoit

[IpOMBIIIIIIEHHOCTH.

73



IIpuioxenune A
(cnpaBoO4HOE)

Social responsibility

CryneHr:
I'pynna dPUO IHoanuck JlaTa
2bM83 [Ilapos NBan BukToposuu
PykoBogurens BKP
HoaxHocTh 1017 (0] Yuenan IMoamucen Jara
CTeNeHb,
3BaHue
JloueHT ApOy3oB B.H. K.(b.-M.H.
KoncynpTanT — inHrBucT OtaeneHnst HHOCTpaHHbIX s13b1K0B [TIBUII
Jo/KHOCTB 1017 (0] Yuenas MMoanucek Hara
CTeNeHb,
3BaHue
Crapumii Muponosa B.E. -
IIPENO0/1aBaTellb

74




The oil and gas industry plays a key role in the Russian economic system
due to the dependence of the state income on it. Unfortunately, putting the priority
on the profit of enterprises, company leaders often forget about the most important
thing — human life and health safety despite the fact that it is the most important
non-renewable resource. Oil and gas companies should do everything possible to
preserve the life and health of their employees. The most dangerous type of work is
well servicing and workover because workers can run the risk of various health
and safety hazards. Compliance with all labor standards and safety measures
contributes to both the reasonable performance of the employee’s duties and the
preservation of his life and health.

SOCIAL RESPONSIBILITY
This section of the master's thesis describes measures to ensure favorable

working conditions for the workover crew when performing its duties according to
the gas and oil well cluster pad, as well as when working with telemetry and
telemechanics systems which the wellhead connection with a concentric tubing is
equipped with.

The basis of the workover crew is a cluster pad. All work is done outdoors,
during the working process, a person can face various dangerous (causing injuries)
and harmful (causing diseases) hazards. These factors (GOST 12.0.003-74) are
divided into four groups: physical, biological, psychophysiological and chemical.

A list of health and safety hazards for workers of the workover crew is
given below:

. meteorological conditions of the working environment;

increased gas contamination (hydrocarbon gases, CO,);
« Insect bites;

« occupational noise;

« industrial vibration;

« mechanical injury;

« explosion - and fire hazard of production site;

« electromagnetic and electric fields;
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« harmful chemicals.
1 Legal and organizational safety issues

The workover crew works as a part of servicing wells ensuring their
smooth operation under the technical supervision. Work related to underground oil
production belongs to the list of physically demanding work and work with
harmful or hazardous working conditions, the implementation of which prohibits
the use of women's labor (Decree of the Government of the Russian Federation). It
Is compensated for the harmfulness in the form of the issuance of dairy products,
for example, milk is dispensed weekly. Workers are involved in the performance
of work at night, according a shift work schedule.

Workers dealing with with dangerous and harmful working conditions must
undergo compulsory screening and regular medical check-ups to determine their
suitability for the performance of the assigned work.

When performing work associated with increased danger (the influence of
harmful substances, adverse production factors), employees must undergo a
compulsory psychiatric examination at least once every five years in the procedure
established by the Government of the Russian Federation.

When working in regions of the Far North and equated localities, as well as
on a rotational basis, allowances and coefficients for wages are provided.

As a rule, the employer provides social packages (payment of health resort
treatment, payment of tickets to children's camps, medical insurance, pension fund,
etc.).

To address emergency issues, a commission has been set up that deals with
financial, food, medical and informational issues related to the occurrence of an
emergency.

1.1 General safety requirements for workover

Workover — a set of works to maintain the efficiency of wells and increase
of oil recovery, industrial, environmental safety as well as subsoil use safety,

including:
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- restoration of technical characteristics of casing strings, cement ring,
bottom-hole zone, perforation interval,

- restoration of the well operability lost as a result of an accident or
incident;

- lowering and lifting of equipment for separate operation of formations
and injection of various agents into formations;

- impact on the reservoir by physical, chemical, biochemical and other
methods (hydraulic fracturing, sandblasting, hydromechanical slotted perforation,
hydrochloric acid treatment of the formation and other technological operations);

- sidetrack kickoff and horizontal sections wiring in the reservoir (without
complete replacement of the casing and with its complete replacement without
changing in its diameter, wall thickness, mechanical properties);

Workover is carried out according to plans approved by the technical
manager of the organization and agreed with the customer in accordance with the
documentation for the workover of the field, area, and the well.

The development procedure and conditions for agreeing on a workover
plan for wells are established by the subsurface user (customer).

The work plan should contain:

- information about the design and condition of the well;

- reservoir pressure and the date of their last measurement;

- information about downhole equipment;

- information on the presence of pressure in the annular spaces;

- a list of planned technological operations;

- modes and parameters of technological processes;

- information about the category of wells;

- gas factor;

- the layout and type of blowout control equipment;

- killing fluid density and flushing fluid parameters;

- the volume of the stock solution, the conditions for its delivery from the

mud room;
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- measures to prevent accidents, incidents and complications.

Transfer of wells for workover or well servicing to the contractor and
acceptance of wells after completion of work is carried out in the manner
prescribed by the operating organization.

The masts of mounted units for well servicing (towers of mobile drilling
rigs) should be located at a distance not less than the height of the towers from the
security zone of overhead power lines, which is limited to two parallel vertical
planes separated from the extreme wires of the line.

It is allowed to install and operate the lifting unit at a distance less than the
height of the tower from the security zone of the overhead power transmission line
or overhead electrical network with a voltage of more than 42 V only according to
the permit to work defining safe working conditions.

Transportation of equipment to the well, construction and installation
works begin when the following conditions are met:

- verification of the readiness of the aggregate movement route and the
availability of agreement with the relevant organizations on the conditions for
crossing power lines, railways, trunk pipelines and other natural and man-made
obstacles;

- formation of contracts for the performance of work with contractors
(subcontractors).

At all stages of work related to repair from boreholes, the availability and
operation of the necessary devices and control systems provided by the work plans,
equipment operating instructions, and these Safety Rules must be ensured.

When repairing wells at the working site, the state of the gas-air
environment should be monitored with registration in the control log.

1.2 Requirements for preparatory and installation work for the
workover

The movement of units for the repair of wells and transportation of
equipment to the well should be carried out under the direction of the responsible

person.
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Workers involved in the transportation of equipment must be familiar with
the route of movement, hazardous areas and safety measures to overcome them.

It is forbidden to move equipment during snowfalls, fog, dust storms with
visibility less than 50 m and gusts of wind of more than 30 m/s.

Before starting work on the workover, the crew should be familiarized with
the work plan, submarine and possible complications and accidents.

The area around the repaired well must be planned, freed from foreign
objects. Underground communications should be clearly marked.

The layout of underground and ground communications should be issued to
the crew at least three days before the start of work.

Work at heights during installation and repair of towers (masts) is
forbidden to be carried out at a wind speed of more than 15 m/s, during
thunderstorms, rainfall, snowfall and sleet, as well as in the dark without artificial
lighting, ensuring safe work.

The guys of workover rig must comply with the requirements of the
operating instructions and have a tension of at least 400 - 500 kgf. It is not
permitted to use guys consisting of separate parts and having units.

Receiving platforms racks are installed horizontally or with a slope of not
more than 1:25. The length of the racks should provide for the laying of pipes and
rods with the protrusion of their ends behind the rack no more than 1 m on each
side. The racks during transportation are retracted to their original position and
secured.

Before starting repair work on the well (before lifting the mast), it is
necessary to test the anchors for the guys of the mast (tower). The test force is set
for a specific type of units in accordance with the passport data recommended by
the manufacturer. In cases where the anchor could not withstand the prescribed
loads, its design, depth or diameter should be changed.

The setting of the installed ring and equipment into operation is carried out
by a commission, the composition and operating procedure of which is established

by the technical manager of the customer.
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Before the start of repair work, the functioning of the installed
instrumentation should be checked.

1.3 Requirements for the use of technical devices for workover

All technical devices applied in hazardous areas must be used in explosion-
proof design, equipped with emergency light, sound alarm and lighting system.

The capacity of the unit for repairing wells, towers, masts, permissible wind
loads must correspond to the maximum loads expected during the repair process.

Site preparation, installation and operation of coiled tubing rings should be
carried out in accordance with the specifications and operating instructions of the
manufacturer.

1.4 Requirements for workover

Units for repairing wells are installed on the wellhead site and centered
relative to the wellhead in accordance with the manufacturer's operating
instructions. Putting the unit into operation is made out by an act of the operating
organization commission.

Before starting repair work, the well must be plugged in the manner
prescribed by the work plan. The density and quantity of the solution, the
frequency of killing are determined by the customer and reflected in the work plan.
All wells with reservoir pressure above hydrostatic and wells which (according to
the performed calculations) retain the conditions of flowing or gas, oil and water
shows at reservoir pressures below hydrostatic are subject to well killing.

It is forbidden to carry out tripping operations, as well as to carry out repair
work related to the load on the mast (tower), regardless of the well depth, without a
working weight indicator.

Hoisting operations in the wind at a speed of 15 m/s and more, during
heavy rainfall, heavy snowfall and fog with visibility less than 50 m, as well as
with an incomplete shift structure, are prohibited. If the passport of the unit has a
lower wind speed, it should be guided by the passport value.

The speed of lifting and lowering the tubing and downhole equipment with

a closed bore should not exceed 0.25 m/s.
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During breaks in work, regardless of their duration, it is forbidden to leave

the wellhead unsealed.

If gas, oil and water shows are detected, the wellhead should be sealed, and

the crew should act in accordance with the emergency plan.

2 Analysis of harmful and hazardous factors in the work environment
Table 18 — Possible dangerous and harmful factors (GOST 12.0.003-2015)

Work stages
Dismantling Descent of
Factors A.SS?mbly.Of of vv_eIIhead pacl_<er, Regulations
lifting unit, equipment volatiles /
walkways lifting tubing solution
and ESP pumping

1. Deviation of SanPiN 2.2.4.548-96.

microclimate Hygienic requirements for

o + + + i i : .

indicators the microclimate of industrial
premises.

2. Excessive GOST 12.1.003-2014 SSS.

noise + + + Noise. General safety
requirements.

3. Insect bites SanPiN 2.1.7.2790-10.
Requirements for the
organization and conduct of

+ + +
measures to destroy
household insects and
mosquitoes.

4. Excessive SN 2.2.4/2.1.8.566-96.

vibration + Industrial vibration, vibration
in the premises of residential
and public buildings.

5. The GOST 12.1.030-81 SSS.

increased value + N + Electrical safety. The

of electric protective grounding.

voltage Neutralising.

6. The content HN 2.2.5.3532-18.

of harmful Maximum allowable

impurities in + + concentration (LOC) of

the atmosphere

harmful substances in the air
of the working area.

2.1 Deviation of outdoor climate

Meteorological conditions in the workplace, or microclimate, determine the

following parameters: air temperature (°C); relative humidity (%); air movement

(m/s); thermal emmissions

(W/m?) or environmental heat load (°C). These
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parameters, separately and as a single set, affect the human body, determining his
well-being.

Meteorological conditions for the working area of industrial premises are
regulated by GOST 12.1.005-88 "General sanitary and hygienic requirements for
the air of the working area” and Sanitary standards for the microclimate of
industrial premises (SN 4088-86).

The main value for the norms is a separate regulation of each component:
humidity, air velocity, temperature. In the zone of production activity there should
be optimal microclimate parameters with acceptable values of these parameters.

Meteorological conditions are subject to seasonal and daily fluctuations.
High air temperature precedes a decrease in attention as a psychical cognitive
process, there is haste and indiscretion, as well. Low temperature reduces the
mobility of the limbs due to the ability of the body to transfer heat to the
environment.

It is important for the worker to provide protection from aggressive
environments, as well as comfortable operation in severe weather conditions.
Workers should be provided with workwear appropriate to the season.

In the summer cotton clothes, boots, a hat, gloves, as well as protection
against bloodsucking insects are compulsory while in winter a worker should have
a cap with ear flaps, warm shoes, cotton pants, a fur coat, cotton gloves.

2.2 Content of harmful impurities in the atmosphere
During production activity, workers can suffer from harmful gases and oil

vapors, the source of which is a punctured condition of the flange joints, loss of the
mechanical strength of the fountain valves due to corrosion or wear, exceeding the
maximum allowable pressure. Especially dangerous is hydrogen sulfide, it disrupts
the delivery of oxygen to tissues and has an irritating effect on the mucous
membrane of the eyes and respiratory tract, LOC H2S — 0.1 m¥m? according to
GOST 12.1.005-88. For control of dust and gas contamination it is necessary to
use special devices (gas analyzers). The amount of harmful impurities in the
working area must not exceed the LOC.
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2.3 Damage due to contact with insects

In the summer-autumn period, flying blood-sucking insects are especially
painful for humans. They climb under clothes, nose, ears, inflicting countless bites
that carry viruses and bacteria.

To combat blood-sucking insects, it is necessary to wear special clothes (an
encephalitis suit), as well as use various aerosols and insect ointments.

2.4 Excess noise

The main sources of noise at the well pad are operating hoisting
mechanisms and vehicles.

The maximum permissible values (up to 80 decibels) characterizing noise
are regulated according to GOST 12.1.003-83. Permissible sound pressure levels
and equivalent sound levels are given in table 19.

Table 19 — Permissible levels of sound pressure and equivalent sound level (GOST
12.1.003-83)

Sound pressure levels, dB, in octave bands centre Sour;(:uljevels
Workplaces frequencies, Hz equivalent
315 |63 |125 [250 500 (1000|2000 |4000 |8000 So””ddB'g"e'S’

Permanent jobs and
work areas in industrial
premises and on the
territory of enterprises

107 |95 (87 |82 |78 |75 |73 71 69 80

To reduce noise, it is necessary to apply:
. noise reduction in the source of its occurrence (regular lubrication

of moving parts);

. sound absorption and sound insulation;

. installation of silencers;

. sensible placement of equipment;

. the use of personal protective equipment (headphones, earmolds).

2.5 Excessive vibration
The impact of vibration occurs when working on special equipment, lifting

and cementing units, during the lowering and lifting of tubing due to the spinning
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of the lifting unit rotor; vibration of a mobile diesel station, as well as vibration
when regulating the flow rate of injected water into the reservoir by shutoff valves.
With prolonged exposure of high level vibration on the body, premature
fatigue occurs, the duration of labor decreases, the incidence increases, and a
vibrational disease develops.
The maximum permissible values characterizing vibration are regulated
according to GOST 12.1.012-90 GOST 12.1.003-83 and are given in table 20.

Table 20 — Hygienic norms of vibration velocity levels (GOST 12.1.01290 GOST
12.1.003-83)

Permissible level of vibration velocity, dB, in octave bands centre
Type of vibration frequencies, Hz

1 |2 4 8 16 (315 |63 125 | 250 | 500 | 1000

Technological — 1108 |99 |93 (92 (92 92 — |— |— |—

Local vibration — | — — (115109 | 109 | 109 109 | 109 | 109 | 109

As a means of protection against vibration of the workplace, structures,
equipment, vibration isolation is effective, which is an elastic insert between the
vibrating machine and the base.

For individual protection of a person from vibrations transmitted through
the legs, shoes with felt or thick rubber soles should be worn. Vibration damping
gloves are used to protect hands.

2.6 Electromagnetic fields

An electromagnetic field has an impact on the central nervous and
cardiovascular systems. There are complaints of headache, drowsiness or
insomnia, fatigue, weakness, excessive sweating, decreased memory, darkening in
the eyes, feelings of anxiety and fear.

Sources of electromagnetic field radiation:

transformers installed in medical equipment;

. wiring;

. distribution devices (circuit breakers, contactors, relay circuits,
etc.);

. inductors, etc.
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Only the electric component of the field is normalized at the industrial
frequency, which is measured in kilovolt/meter, presented in table 21.
Table 21 — Standards for staff (SanPiN 2.2.4.1191-03)

Field strength, kV/m 5 10 15 20 25
Time, h 8 3 1,5 10 5
With a field strength of more than 15 kV/m it is necessary to wear special
clothing.
Protection:
« shielding;

« reduction of residence time;
. removal from a source of electromagnetic emmission;
« earthing or neutral grounding equipment.

2.7 Mechanical hazards
The main hazards are moving and rotating parts of the working mechanism.

It is necessary to take measures to eliminate possible mechanical injuries:

1. Checking the presence of protective barriers on moving and
rotating parts of machines and mechanisms.

2. Scheduled and unscheduled inspection of starting and braking
devices.

3. Checking the condition of the equipment and regular elimination of
defects.

To protect against these dangerous factors, collective protective equipment
is used — devices that prevent a person from appearing in a dangerous zone.
According to GOST 12.2.062-81, these zones are protected by nets, screens and
covers. Their size and installation provides for any accidental entry of a person
into a danger zone. For the arrangement of fences there are also separate specific
requirements. In case of the removed or defective barrier, work is prohibited.

2.8 Electrical safety in the workplace

The rules are intended to ensure reliable, safe and efficient operation of

electrical equipment. The employee must remember that touching or approaching a

dangerous distance to current-carrying parts will result in electric shock or
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accidents with an electric arc. The damage effects of electric current occur in the
form of electric shocks and electric injuries (electric burns, electric signs,
electrophthalmia, electrometallization of the skin, mechanical damage). The degree
of current impact on the human body is shown in table 22.

Protective measures must be taken to protect people from electric shock
when insulation is damaged in consumers' electrical installations. Such measures
may be used as ground, neutralling, safety shutdown, separating transformer low
voltage, double insulation, potential equalization.

Protective equipment designed to ensure electrical safety are called
electrical safety and are divided into basic and additional.

The basic protection equipment is an insulating electrical protective device,
the insulation of which withstands the operating voltage of the -electrical
installation for a long time and which allows touching current-carrying parts under
voltage.

An additional protection equipment is called an insulating electric
protective device, which cannot provide protection against electric shock at a given
voltage, but supplements the main protective device, and also serves to protect
against voltage.

Table 22 — The nature of electric current effects on the human body depending on
the type and magnitude of the current

Nature of the impact

Cur'r:nt alternate current 50-60 Hz direct current
m
0.6-1.5 | Onset of sense, slight trembling of the| Not felt
hands
5-7 Convulsion in arms Itching, feeling of heat

20-25 Hands are paralyzed instantly, it is| Feeling of heat. Slight muscle
impossible to pull oneself away from| contraction

the current-carrying parts. Severe pain,
difficulty in breathing

50-80 Respiratory paralysis Strong feeling of heat. Arm convulsion.
Difficulty in breathing

90-100 | Respiratory paralysis. With a duration | Respiratory paralysis
of 3s. and more — paralysis of the heart,
death
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In electrical installations up to 1000V, it is necessary to use the following
basic electrical protective equipment: insulating rods, voltage indicators, insulating
gloves, insulated tools, additional ones — insulating overshoes, dielectric carpets,
insulating carpets, electrical insulating matting, end caps.

3 Environmental safety
3.1 Atmospheric protection measures

The construction and operation of oil production facilities are associated
with the release of pollutants into the air. Pollution enters the atmosphere through
stationary and fugitive emission sources.

During the construction of facilities, atmospheric pollution occurs as a
result of the emission of fuel combustion products (mobile transport); solvents
(painting work); welding aerosols (welding works).

The main sources of hydrocarbon emissions into the atmosphere during
field operation are: flare mouth, flues of PTF, tank breathing valves, flange joint
leakiness, stuffing box packing of pumps, tank air vents, motor vehicles.

In order to prevent air pollution, it is necessary to provide for a number of
precautions against  accidental emissions of harmful substances into the
atmosphere, which include complete hermetization of the oil gathering and
transportation system; absolute control of pipeline welds; corrosion protection of
equipment; discharge of oil and gas from the safety valves of the apparatus into
emergency containments; discharge of liquid from the apparatus into the
underground tank before equipment maintanence shutdown.

It is also necessary to take into consideration the following: prompt
elimination of processing areas pollution; separate storage of flammable
substances; use of electrical compressors; associated gas utilization; work to
prevent hydrate formation in pipelines; automatic regulation of operational
technological parameters; automatic remote control of the drives of the main
protection and locking mechanisms in emergency situations; tankless oil pumping.

3.2 Measures for the protection of surface and groundwater
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In the process of construction, arrangement and operation of oil and gas
fields surface and underground water bodies are affected by the following:
withdrawal of natural waters for individual needs; pollution of water bodies as a
result of accidental discharges, leaks, drainage and accidental spills associated with
the operation of fishing facilities, emergency situations on pipelines; change in the
regime of water bodies runoff as a result of excavation, terrain disturbance,
removal of vegetation cover.

Potential sources of pollution include oil well clusters, sedimentation tanks,
oil product tanks, oilfield support bases, oil pipelines at intersections with
watercourses within the floodplain section of the rivers.

The main harmful sources due to which harmful substances enter the
surface water during the exploration and development of oil fields are industrial
and domestic wastewater, melt and storm water that flow from contaminated
installations and sites, construction works leading to coastal erosion zones of water
bodies with clogging them with construction waste, oil spills and waste dumping
without the consent of the relevant authorities.

3.3 Measures for the protection and rational use of land resources

The analyzed set of instructions include the following measures: laying of
combined communications in single trunks, taking into account the environmental
and economic assessment of destructible ecosystems; traffic on exclusively
permanent roads; temporary roads (winter roads) will function only in the winter, a
ban on traffic outside roads; development of measures for the conservation of soil
fertility; the removal of crammed sludge pits and pits located near rivers; the
removal of all contaminated sites, primarily in the water conservation zones of
rivers and lakes; selection of special places for landfill (for example, depleted
quarries); construction of special sites for car wash and service; obligatory
recultivation work before the site lease to the main land user.

It is necessary to use various methods of pipeline protection from internal

and external corrosion; installation of electric isolation valves, automatically
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shutting off pipelines when pressure occurs there; 100% inspection of welded
joints of pipelines.
4 Emergency protection

There are various types of emergencies (ES) that should be taken ino
consideration: natural (floods, forest and peat fires, hurricanes, severe frosts
(below -40°C), snowstorms and snow drifts) and technogenic (open gas and oil
inflow (fountain), loss of piping integrity, fires, explosions, spills of poisonous
toxic pollutants, disconnection of electric service).

For all oil field objects, an emergency response plan is developed and
approved.

In the process of carrying out technological work at the cluster site of the
field, two types of emergency are possible — open oil gushing from wells and
rupture of the oil gathering system as well as the pressure maintenance.

As a result of open gushing, several tens of tons of oil can be thrown onto
the soil surface. In this case, it may also fall into open water bodies and into
underground horizons that is the most dangerous type of accident. When oil spills
into the environment, measures are taken to quickly localize the accident, collect
oil and eliminate the effects of environmental pollution.

Furthermore, a great danger in the work of the workover crew is
represented by emergency situations associated with corrosion failures of
pipelines. The number of pipeline corrosion failures is associated with factors that
increase corrosion: water cut of transported petroleum products increasing during
the entire period of field development, mineralization of produced water. The
presence of mechanical impurities in the production of wells at high flow rates
leads to abrasive wear on the inner surface of the pipelines — rill corrosion.

To prevent possible accidents, it is necessary to equip the pipeline with
automatic systems for detecting leaks, prompt notification and cutting off damaged
pipe sections. In pipeline sections located in water protection zones or floodplain
sections, pipelines are equipped with valves. The following measures are of great

importance as well: the creation of a specially trained unit for the elimination of
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accidents and their consequences; the use of pipelines with external and internal
anti-corrosion coating; organization of monitoring of the pipeline corrosion
condition; carrying out planned preventive maintenance of the operated
equipment.

4.1 QOil gas water shows

Oil gas water shows — oil, water and gas blowout from the reservoir into
the well through the mouth onto the surface while carrying out well servicing,
development or drilling.

The reasons for oil gas water shows and open oil and gas fountains:

1. Failure to comply with requirements of the project and process of
regulations on the washing liquid parameters, well washing, running and pulling
speed of the drillstring and casing string, which leads to back pressure decrease on
the formation.

2. Lingering well downtime without washing and topping up.

3. Decrease in the level of the washing liquid in the well during tripping
operations, geophysical research, servicing and downtime resulting from its
untimely and inadequate filling with washing liquid.

4. Failure to take operational measures to wellhead sealing when signs of
oil gas water shows appear.

5. The increase in the volume of the fluid displaced from the well during
the descent of drill or casing strings compared to the calculated one.

The actions of the workover crew with the appearance of oil gas water
shows signs:

1. Seal the wellhead immediately, fix the excess pressure in the pipes and
annulus.

2. When pulling out the drill pipe continuously make up drilling mud into
the well recording the volume of topping in operator shift log.

3. Regularly make up drilling mud into the well during geophysical

surveys of wells, servicing and downtimes.
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4. Strictly comply with the requirements of the geological and technical
order and technological regulations.

5. Monthly check the reliability of flange connections of blowout control
equipment, column head and manifold.

Conclusion
In this section of the master's thesis, measures are described to ensure

favorable conditions for the work of the workover crew when fulfilling its
production duties according to the gas and oil well clusters at the facilities. It is
also important to describe conditions for working with telemetry and
telemechanics systems with which the wellhead piping with a concentric lift
column is equipped.

Legal and organizational issues of ensuring safety were considered,
possible harmful and dangerous factors were identified, and measures to reduce
their impact were highlighted. Moreover, the possible damage to nature during the
work is analyzed from the point of view of environmental safety. The reasons for
the occurrence and the sequence of actions of the workover crew upon the signs of

oil gas water shows as the most typical emergency situation are given.
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