ITpunoxxenne Ne§

IIpmnosxeHne
K npukasy OAO «CH-MHI'»

o AX 7L 2014r. Ne 1758

HaUMEHOBAHHE NPHKa3a

OTkpeITOE aKNHOHEPHOE 00IECTBO
«Cnasnedre-Meruonnedreras»

Periiament
1o I'lpPlI"OTOBJleHHlO TEXHOJNOIHYECKHUX }KHHKOCTCE
INIYINCHHUHA CKBAKHH H TEXHOJIOTHH myme}mﬂ CKBaXHH

TEXHOJIOTHYECCKHMH KHIKOCTIIMH

HIIsedTH»,
B.I1.CutHukoB

Momﬂg/wre}rgamnoro nupexropa o HAP -
UTEHHE * 4ecKOro OTIeNa

_ Tokpena oBckHUTTHEDTE»
: W P.T. II)xabapoBa
PykoBonurens TeMEl,

3asenyrommit JIHITX

OAO «HuapesaproscxHUI Ve TH»
KX.H. //Dﬂ?ﬂ ®@.51. Kanszadapos

r. Merunon 2014

Ipunoxenue



NaumovMU
Машинописный текст
Приложение №8

NaumovMU
Машинописный текст

NaumovMU
Машинописный текст

NaumovMU
Машинописный текст

NaumovMU
Машинописный текст

NaumovMU
Машинописный текст

NaumovMU
Машинописный текст


CIIMCOK UCHOJIHUTEJIEN

OTReTCTBEHHBIN UCIIOHUTEN,
PYKOBOIUTEIb TEMBI,

3aBepyromuii 1aboparopuei
HETENPOMBICIOBOH XMMHH

OAO «Hmxuepaprock HUIIMHEDTEY,
KaHIHIAT XAMAYECKAX HayK

3amecTuTeNb 3aBeayIomero jgaboparopuei
HEe(QTENPOMBICIIOBOH XMMHH

OAO «Humxuesaprosek HUTIHEDTE Y,
KaHIuaT XMMHYECKUX HayK

Hayunsiii coTpynaux sabopaTopuu
Hed TEPOMBICIIOBOH XUMUY
OAO «HuxnesaproBck HUITUHEDTE»

Umxenep naboparopuu
He(TENPOMBICTIOBOM XHMUH
OAO «Hwuxuesaprosck HUITHHEDTH»

T

// @.51. Kanzadapos

O.E. I'amomnun

JI. I1. BonkoBa

I'. P. CarutoBa




Texuuueckuit cmandapm «Peznamenm no npuzomogneHulo MexHONOZUMECKUX JICUOKOCMEN 2TYWeHUS CKEAJICUH U
MEXHONOZUN 2NYWEH U CKBAJICUH MEXHONO2UNECKUMU ICUOKOCIMAMUY

COJEPXKAHHUE
BBEJIEHHUE .... 6
1 ITEJIb PABPABOTKH PETJIAMEHTA 7
2 HEOBXOJIMMOCTB HCHIOJIB3OBAHUA PETJIAMEHTA 7
3 COEPA IPUMEHEHMS PEI'TTAMEHTA 8
4 BBAMMOCBS3b C HOPMATUBHBIMHA JOKYMEHTAMMI 8
5 OCHOBHBIE OIIPEAEJEHHUSA U COKPAIIEHMSA, HCIIOJB3YEMBIE B
PETJIAMEHTE 10
6 TPEBOBAHWUS, NIPEABABISEMBIE K )XXUAKOCTHU AJIS I'IIYIIEHHAA CKBAYKHUH
(IPOMBIBOYHOM KHUJIKOCTH) 12
7. TPEBOBAHUS K PACYHETY IVNIOTHOCTH U OBBEMA JXHJIKOCTH I'VTYIIEHHA13
7.1 Pacuem romnoCmu NEHORKOCTIW HYMEEIRUBE . wcou sosvvssiwsvvaisvsvsions osms s s osimi s s ssossys Fosssines 13
7.2 Pacuem o6vema sicuoxocmu 2nyueHus .. ssmonsma e it st srsnsens S
7.3 Pacuyem gpemenu 0ce0anus HCuoKocmu eﬂ_}wenuﬂ Ha 3060u S s el O
8. BUJIBI )KMIKOCTEM I'JIYINEHAS 15
8.1 Conesvie pacmeopui................... TR d D
8.1.1 Pacmeopui Ha ocroge xﬂopucmoeo Hampuﬂ (NaCl) R Sl
8.1.2 Pacmeopet Ha ocnoge xnopucmozo kanus (KCI). .................... csmramrone T D
8.1.3 Pacmeopwi Ha ocHo6e Cunb8uUHUMOBOU pyoel u ucrcyccmeeHHbzx KCI~NaCl EMBBER, ..o voviiavd D
8.1.4 Pacmeoput na ocrose xn10pucmozo Kanoys (CACly) .........cvnnvenieinescescnnasnnnns 10
8.1.5 Pacmesoput Ha ocHoee nomaua (kapbonama kanus - K2C03) 16
8.2 Broxupyrowue cocmaswt (B5C).... OO RC ST ESOTOUNSPS OO | ; |
8.3 Bygepnuvie cocmasvr npu u;ar)xmem zﬂymenuu ...................................................................... 17
8.4 ZKuoxocmu anywenus na Hequnou OCHOBR issivsssvimmesivsmsvu s d il
8.5 Huzubupyiowjue 0obasku... - USSR .
8.5.1 Huzubumopwi Haﬁyxanwi 2nuH U zuapoqboﬁwamopbx R A G PP PER L ot
8.5.2 Huzubumopul coneomnoxucenun .. 18
8.5.3 Hnzubumopul kopposuu... RO . 1
9. TPEBOBAHUSI K BBIBOPY )KH,IIKOCTH H TEXHOJIOFHH I"JIYHIEHH}I e L
9.1 I'nywenue ob6vexmos Izpynnbz 20
9.2 I'mywenue o6vexmosg Il 2pynnet ... eeeeeeeenneiareeaseseesessseenseinsentesseeranasnaenesssessnsessessssssesseens DU
9.3 I'nywenue 06vexmos Iﬂzpynnbz i Iy 1
10. KOHTPOJIb KAYECTBA }I{PI,I[KOCTI’I I‘JIY IIIEHI’IH 22
10.1 Konmponwb kauecmsa scudxocmu 2nyweHust HA PYC...........ooovvveveeiecciiicincsieccsesesiiieen 22
10.2  Koumpons xasecmea jcudKOCmu 2nyuerus 8 6pueac)ax TKPC A e
10.3 3onvt omeemcmesennocmu............ crereneenn 23
11. IOPAAOK OPFAHHBAIH/IH IIPOIIECCA I‘JIY IIIEHI'U{ CKBA}KHHBI IIPH
HPOBEJEHHUU PEMOHTHBIX U BHYTPUCKBAKUHHBIX PABOT 23
11.1 T10020MOBUMETIBHBIE PABOMIDL..................eeeeerereiresresnssnassseaseassassssssessestesestassstentobteseesesanssssesnesn 24
11.2 Hanpaenenue znyuieHus - NpAMOU U 0OPAMHBLU CHOCOOBL ..............oc.eeuveiueeienciieiieiiainseeaiens 29
11.3. Texnono2uu anyweHus CKEANCUMbI .. A

11.3.1 I'nywenue uepez HKT npu Hmcomcdeﬁuu npuema Hacoca (.rmﬁo GOPOHKH ﬂuﬁo apy?oao
cnywenrnozo na nooeecke HKT uncmpymenma) 6 30ne unmepeana nepgopayuu u Hudjice ezo. .....26
11.3.2 I'nywenue uepe3 3ampy6rHoe npocmpancmeo npu HaxodxcoeHuu npuema Hacoca (nubo
60pOHKU, MU0 Opy2020 chywjennozo Ha nodsecke HKT uncmpymeuma) 8 30He UHmepeana

nepgopayuu u Hudice ezo.. -
11.3.3 I'nywenue uepes HKT npu Haxoofcdeuuu npuema Hacoca (Jmf)'o 60pouxu Jmﬁo 6pyzoeo
cnywennozo na noosecke HKT uncmpymenma) eviuie 30Hbl unmepeana neppopayui. ............ 27

11.3.4 I'nywenue yepe3s 3ampy6roe npocmpancmeo npu Haxoxcoenuu npuema Hacoca (mubo
60poHKU, 1UBO OpYy2020 cnywennozo Ha noosecke HKT uncmpymenma) eviute 301l
UHMEPBANA NEPPOPAYUUL ............ooeeeeevereeeeeeeeeeeeenreseesserernsasiseniasssessssssenssneensanssansnsesssasaneenssnnense DO

OAO «Huxcnesapmosex HHITHuegmo» 4




Texnuyeckuti cmandapm «Peenamenm no npuzomogneHulo MEXHONOZUYECKUX JICUOKOCMEl ZMYWERUS CKEOICUH U

MEXHOROZUU 2NYUWEHUA CKEANCUH MEXHON02UYECKUMU HCUOKOCTIAMUY

11.3.5 I'nywenue yepez HKT ¢ ucnonv3zoeanuem nonumepnuix 6ygepnvix cocmaeoe npu
Haxoxcoenuu npuema nacoca (nubo sopouku, 1ubo dpyeoeo cnywennozo Ha noosecke HKT
uHCMpyMeHma) évlule 30Hbl UHMepéana nepdopayuu. ..
11.3.6 I'mywenue yepes 3ampybroe npocmpancmeo ¢ UCnONb306aHUEM NONUMEDHBLX
byghepuvix cocmaeoe npu Haxoocdenun npuema nacoca (1ubo eopouxu, 1ubo opyz020

cnywennozo na nodeecke HKT uncmpymenma) éviute 30Hbl Unmepeana neppopayu. ............

s 30

30

11.3.7 I'nymenue uepez HKT ¢ ucnonvzoeanuem ¢ ucnonb306anuem GROKupyowmux cocmagos

npu HaxoosicOeHuu npuema Hacoca (1ubo 60poHKu, 1ub6o apyzoeo CnyueHHozo Ha noosecke
HKT uncmpymenma) eviuie 301bl unmepeana nepoopayuu. ..
11.3.8 I'nywenue uepes 3ampybHOe npOCMPAHCMEO € UCNONb30EAHUEM 6ﬂoxupyfou;ux

COCMagoe, npu Haxod*COeHUU npuema Hacoca (1ubo 60poHKuU, 16O Opy2020 CNYWEHH020 HA
noosecxe HKT uncmpymenma) eviuie 30161 unmepeana nepopayu. ..

11.3.9 Texunonozus znyuwieHus 20pu3oHMANbHLIX CKEAJICUH NOCTE Mnozocma()uuﬂoeo F PH
(MI'PII)....

(MI'PI]) nepedko nabarodaemcs nosvluieHHOE U AHOMANILHO 8bICOKOE NAacmogoe Oaenerue,
2nyuierue komopuix He yoaemcs pacmeopamu HA 0CHOBE CaCly. .........oocvcceeviiiiieivicniciinnann
11.3.9.1 ’Kudkocmu znywenus, npumeHaemMvle Npu NOBLIULEHHOM U AHOMANBHO 6bICOKOM
nnacmoeom OasneHuu .. 2
11.3.9.2 Kpamxasa xapaxmepucmuxa I/I3P eeere s
11.3.9.3 IIpuzomognenue uneepmuo-amMynbCUOHH020 pacmeopa 8 npomuc;zoebzx YCNOBUSX......
11.3.9.4 Heobxo0umvie u onpedensemuie napamempvt HIP ..............ccoocevececviiiiiieicnnceiicercne
11.3.9.5 Jlabopamopnwie uccnedosanus HOP ...
11.3.9.6 Texnonozua anyuienus cKax cum HSP
12. KOHTPOJIb 1 AHAJIN3 JOCTHUXEHUA I.IEJIEH CHH)I{EHHH HEFATHBHOTO
BJIMSIHUS IIYIIEHWUSI HA TPOU3BOAUTEJBHOCTD CKBAJKHH. ITPUHATHE
KOPPEKTUPYIOIUX MEPOITPASATHIM.
13. TEXHUKA BE3OIIACHOCTH
13.1. Obwue mpebosanua....
14. OXPAHA HEJIP 1 OKPY)KAIOIIIEﬁ CPElIbI
15. BO3MOXKHBIE ABAPUHMHBIE CATYAIIUMH IIPH BBIIIOJTHEHUE PABOT .........c....
16. TEXHOJIOT'HYECKHUHA MPONECC NPUT'OTOBJEHUA KUJIKOCTH
I'JIYINEHUS CKBAXKHAH
16.1 Texnonozuxeckuii npoyecc npuzomoénenus 2KI'C, xapaxmepHbviti O KGHAOCKUX
PacmeopHuIx y3n08 3aKpulmozo mund .. - s
16.2 Texnonozuyecxkuu npoyecc npuzomomeum W C xapaxmepubm am ome4ecmeeHHblX
PacmeopHbIX Y3N08...
17. CITIUCOK HCHOJILB OBAHHLIX HCTO‘I}IHKOB
IPUJIOKEHME 2
HPUJIOXXEHME 3

QA0 «Huaxcnesapmosck HHITHnems » 5

.30

sesssuibh:

Kak noxasvieaem npaxmuxa 6 20PU30OHMANLHBIX CKEANCUHAX NOCNE Mnoeocmaauunozo F PH

32

.

.33

35

41
43

.43

47
48

49

.49

sesid
.56

59
60




Texnuveckuti cmanoapm «Peanavenm no npuzomoeneHwio MeXHOROZUYECKUX HCUOKOCMEU 2NYMeHUs CKBAXHCUH U
MEXHONO2UY 2RYUIEHUS CKEANCUH MEXHON02UYECKUMU JICUOKOCTAMUY

BBEJIEHUE

Pabora BBHITIOJIHEHA nabopaTopueit He(PTENPOMBICIOBOH XUMHAH OAO
«HmwxnaesaprosckHUTIMredTs» mim OAO «CH-MHI'» mo moroopy Ne3 ot 06.02.14 r. mo
paspaborke «PermaMeHTa mo NPUrOTOBJIECHMIO TEXHOJIOTHYECKHX XHAKOCTEH IiyIICHHs CKBaXKHH

H TEXHOJIOTHH I'TyIICHHA CKBaXXHH TCXHOJOTHYCCKHUMH JKXKHOAKOCTAMHE.

B Pernamente IIPHUBECHBI Tpeﬁosalms IO NPHUTOTOBJICHHIO TEXHOJIOTHYECKAX KHIKOCTEH
TIIYINEHHA CKBaXXMH H TEXHOJIOTHH TIYNICHHS CKBAXHH TCXHOJOIHYIECKHUMH XHIKOCTAMH B OAO

«CH-MHI'» ¢ yueToOM HOpMAaTHBHO-TEXHMYECKHX TPeOOBaHMMH B paccMaTpuBaeMoit obmacTH.

OAO « Huoicnesapmoeck HHITHnedme » . . 6




Texnuyeckuil cmanoapm «Peznamenm no npuzomognenuo MeXHONOZUHECKUX JICUOKOCMEN 2ZNVMMEHUS CKEAJNCUH U
MEXHON02UU 2NYUEHUSL CKBANCUH MEXHONOSUMECKUMU ICUOKOCAMUY

1 Iess pazpaboTKH perjiaMeHTa

Ilensio pa3paboTKu HACTOSINErO perjaMeHTa SABJIAETCH MeTOAMdYecKas MOANEpXKa IO
TIPATOTOBIEHAIO TEXHOJOTHYECKUX JXUAKOCTEH TIIIyIIeHHs CKBaXHH M TEXHOJOTHH TIIIyIICHUS

CKBaXXHH TCXHOJIOTHYCCKHMH XHIKOCTIMH.

Hacrosmuit Pernament obs3atenen nig WCHONHEHWS pabOTHHKAMHU BCEX CTPYKTYPHBIX
noapasnenenuit OAO «CH-MHI'» u mouepuux obmecte OAO «CH-MHI'», ocymecTBRaAOmMX

pabOTEI 110 [ITYINEHAIO ¥ PEMOHTY CKBaXMH Ha MecTopoxmernsx OAO "CH-MHI™.

TpeboBanusa  PermamenTa  gBigioTcss  0Os3aTeNbHBIMH  JUIS  HCIOJHEHHA B
OAO «CH-MHI'» u B mouepHMX o0uiecTBax MOCNE YTBEPXKIACHWS U BBEJCHHA B JCHCTBHE B

o01IecTBE B COOTBETCTBHHU C YCTABOM U B YCTaHOBJIICHHOM HOPAIKE.

Opraﬂnsauﬂonnme, paconopsAUTEIIBHEIE H JIOKaJbHBIE HOPMATHBHBIC [JOKYMCHTBI HC

JOJDKHBI IPOTHBOPEYUTh HacTosAmeMy Pernamenry.

Crpyxkryprele moppaszeneHuss OAO «CH-MHI'» u pgodeprne ofmectsa mnpH
O(QOpPMIECHHH IOrOBOPOB C NOAPSOHBEIMH (CEpBHCHBIMH) OpraHH3alMsMH, OCYINECTBIAIOMMMHU
paboTEl MO IJIyIIEHHIO M PEMOHTY CKBaXXHH Ha MecTopoxiaeHuix OAO "CH-MHI™, obs3amsl
BKJIIOYUTH B YCIOBHAS JOrOBOpPa NYHKT O HEYKOCHHUTEIHHOM BBINOJHEHHH MOAPAXIHMKOM

HaCTOAIETO Pernamenra.

2 Heo6xoauMocTh HCIIONB30BAHUS perjiaMeHTa
Hacrosmuit PermameHnT ycraHaBIMBACT  IOCHIEHOBATENBHOCTH  TEXHOJOIHIECKHX
ONnepanui no riaymeHuIo CKBaXXHH, PErITaMeHTHPYET TpeOoBaHus K XHUIKOCTH INIyIIEHUS C IENbI0
NOBBIMEHU 0€30macHOCTH NMpoBeeHHd padOT NpH INIYIIEHHH U PEMOHTE IKCIUIyaTallMOHHBIX

CKBa’XKHH.

OcHOBHOH 3ajiadeill olepaluy TIyIIeHUS CKBaXKHH sBIgeTcs obecnedeHne Oe30macHBIX
ycnoBuit paboThl PpEMOHTHEIX OpHUran B CTBOJIE CKBa)XMHEI IIyTeM CO3/aHHS MPOTUBOAABIICHUI HA
IPOAYKTHBHEIN IUIACT >XMAKOCTBIO TJIYIIEHHS, COXPAHSIOMEH KOJIEKTOPCKHE XapaKTEepHUCTHUKH

npu3aboHHON 30HBI CKBAXHH, C LENBI0 NpeNoTBpalleHus BbIOpoca NpOAYKIHMH CKBaXKHH H3

mnacTa.

OAO «Huncnesapmosck HUITHuedymo » 7




Texnuueckuti cmandapm «Peznamenm no npuzomoGneHulo MEXHONOZUYECKUX DICUOKOCMEN 2TYUIEHUA CKEAJICUH U
MEXHONOZUN 2TYUEHUS CKBANCUH MEXHONOZUYECKUMU HCUOKOCMAMUY

3 Cdepa npumenennn Pernamenra

Ob6nacts npuMeHenus Pernamenta:

= TEXHOJIOTHYECKHE IIPOLECCHl IPHTOTOBICHHA TEXHOJIOHYECCKHX XKHUAKOCTEH TIYyIICHHA

CKBaXKHH;
- TEXHOJIOTHYECKHE IPOLECCHl NIYINEHNUS CKBaXKHH TEXHOJIOTHYECKHMMH XHAKOCTIMH.

Hacrosmu#t noKyMeHT o0s£3aHbl 3HaTh M MCHONB30BaTh B pabore Bce paboTHHKH,
y4acTBYIOINHE B NpOINEccax MPUTOTOBICHUS TEXHOJIOTHIECKUX )XMKOCTEH IJIyIIEeHHsI CKBAXHH H

CIYyIIEHUA CKBaXHWH TEXHOJOTHYCCKUMH XHAKOCTAMH.

Hacrosumuit PernmameHT pacmpocTpaHseTcs Ha BC€ pPEMOHTHBIE paboOTBl B CTBOJIE
CKBa)XHMHHI (HE3aBHCHMO OT MECTa MX NIPOBE/ICHUS) C IPUMEHEHUEM TEXHOJIOTHYECKHX XHUIAKOCTEH
rIymeHus ckBaxuH, Bemonaiemsie OAO «CH-MHI'» wu ero moapamuuxamu. TpeGosanHs
PernamenTta B paBHOH CTENEHH pacHpOCTPaHAIOTCS HA MOOYIO NEATENBRHOCTH KaK BHYTPH, TaK U 3a
npeaenama Poccuiickoit @enepanuu. OCHOBHON IPHHIMI IpUMeHEHHsS HacTosmero Permamenrta
3aKJII09aeTCsl B TOM, YTO BCE TEXHOJIOTMYECKHE MPOIECCH IIyINEeHHs CKBaXHH C MPUMEHEHHEM
TEXHOJIOTHIECKHX J>KHIKOCTeH TIJIymeHus, ocymecTBiseMmble Ha obpekrax OAO «CH-MHI'»,
JNOIDKHBI ~ COOTBETCTBOBaTh TpeboBamusM Hactosmero Cranpapra. JlaHBRIE  OpHHOUI
pacupocTpaHseTcs TakkKe i NOAPAAYMKOB, a HMMEHHO, IONHOe cobmioneHHe TpeboBaHMt
PernamenTa nogpsagunkamu, paboraromumu Ha odsexTax OAO «CH-MHI™» niu noctapigiouMHa

TEXHOJIOTHYECKHE KHIKOCTH I'TyIneHus ckBaku Ha 00bexThl OAO «CH-MHI».

4 BzanMocBs3b ¢ HOPDMATHBHBIMH JOKYMEHTAMM

PernamenT pa3paboTaH B COOTBETCTBHH C TpeOOBaHUAMH:

1. "IlpaBuna 6e3zomacHocTH B He(dTAHOH M ra3zoBoi mnpombemunenHoctr" (IIpukas

QenepanbHOl  CIyXOBI DO JKOJOTHYECKOMY, TEXHOJOTMYECKOMY M AaTOMHOMY Ham3opy
ot 12.03.2013 Ne 101);

2. «llpaBuna  ppoTuBOmOXapHoro  pexuma B Poccmiickodt = Denepanum»

(noctanoenenue [IpasurensctBo Poccriickoit @epepanun ot 25.04.2012 Ne 390);

3. Hopmsl noxapno#t ©6e3omacHoctu. IlokapHas OMAcHOCTH TEXHOJOTHYECKHMX Cpem.

HomenxknaTypa nokasareneit HIIB 23-2001;

OAO «Huoicnesapmosck HHITHnepmeo » 8




Texnuueckuii cmandapm «Peznamenm no RpuzOMOSNERUI0 MEXHONOZUMECKUX DJICUOKOCMEtl 2TYWleHUs CKBAXNCUH U
MEXHONO2UU 2NYUIEHUA CKEANCUH MEXHONOZUYECKUMU HCUOKOCTAMUY

4. "O6mue mpaBwia B3pEBOOE30NACHOCTH IS B3PHIBONOXKAPOOMACHBIX XMMHYECKHX,
HepTeXuUMUUecKHX U HedTenepepabarnBaromux mnpousBoacTs” (PepepampHas cioyxba mo

9KOJOTHIECKOMY, TEXHOJOTHMECKOMY ¥ aTOMHOMY Hazj3opy, npukas Ne 96 ot 11.03.2013);

5. TloxapoB3phIBOONMACHOCTH BemecTB W MatepuanoB. HomeHknarypa moxasareneid ©

Meroabl ux onpeaenenus 'OCT 12.1.044-89;
6. ITpaBuna BeieHHS PEMOHTHBIX paboT B ckBaxxuHax PJI 153-39-023-97;

7. UHCTpYKnus 10 NpeaynpeXxAeHHI0 ra3oHe)TeBONONPOABICHHH B OTKPBHITHIX (POHTAHOB

IIPY CTPOHTENIECTBE M PEMOHTE CKBaXkuH B HedTsIHOH 1 razoBoii npombmuienHocTr PJI 08-254-98;
8. IlpaBuia nmoxapHoit 6ezomacHocTd B HedTaHO# npomsmmuierHocTH [ITIBO-85.

Hmxe mepedmcneHsl Opyrue 3aKkOHONATENBHEIE aKTBl, POCCHICKHE CTaHAApThl,
BE[IOMCTBCHHbBIE MOCTAHOBICHHA W MEXAyHApOAHbIC COTNAIICHMs, KOTOPHIE MOTYT KacaTbCs

BOIIPOCOB OOpaIIEHHsA ¢ XHMHYECKMMH BEIECTBAMH:
T'OCT 19433-88. «I'py3s1 omacHsle. Kimaccuduxaius 1 MapKupoBKay,
I'OCT 12.1.004-91. «IToxapras 6e3onmacHocTs. OOmme TpedoBaHug».
DegepaabHOE 3aKOHOAATEABCTBO

1. ®enepanbubiit 3akon ot 21.07.1997 r. Ne 116-03 «O npomemmieHHoN 6€301aCHOCTH

OIIACHBIX IIPON3BOJICTBEHHBIX 00LEKTOB".
2. ®enepanbHeIi 3akoH 0T 21.12.1994 r. Ne 69-03 «O noxapHo# O€30IacHOCTHY.
BexoMcTBeHHbIE NOCTAHOBJICHNAS M AKTHI

1. Coucok TOBapoB, [yis KOTOPLIX TpeOyeTcs MOATBEPXKACHHE NPOBEACHUSA 0043aTeNbHOMN
cepTudUKalMK OpU BHITyCKe HAa TaMOXXEHHYIO TeppuTopuio Poccuiickoit @enepanuu, yTBepXKIeH

@enepalbHBIM ar€HTCTBOM MO TEXHUYECKOMY PETYJIHMPOBaHHIO H MeTposoruH 14 nexadps 2004 r.

2. Ilpuxa3 MunuctepctBa Tpancnopra P® ot 08.08.1995 r. Ne 73 «O6 yTtBepxiaenuu

HpaBUJ IEPEBO3KH ONIaCHBIX I'PY30B aBTOMOOMJILHBIM TPaHCIIOPTOM».

OAO «Huoicneeapmoscx HHITHueghmo » 9




Texnuvecxkuil cmandapm «Peznamenm no npuzomoeneHuio MeXHOROSUYECKUX JICUOKOCIEN 2MYWeHUs CKEAXICUH U
MEXHONO2UY 2NYUWEHUA CKEANCUH MEXHONOZUNECKUMU HCUOKOCTIAMUY

3. IlpaBuna O6e30macHOCTH IIPH II€PEBO3KE ONACHBIX [PY30B JKENE3HOAOPOXKHBIM
TpancnoproM (yTB. IlocranoBnenmem @enepajsHOro TOPHOrO M INPOMBIHUIEHHOIO HaA3o0pa
Poccuu ot 16.08.94 r. Ne 50).

4. «llpaBuna  mnpoTHBONOXApHOro  pexuma B Poccmiickoii  @enepamum»

(mocranopnenue IIpaBurenscTBo Poccritckoit @enepannu ot 25.04.2012 Ne 390).

5 OcHoBHBIE Onpeae/IeHAs] H COKPAIIeHHsl, HCIOB3yeMble B PernamenTe
O6wyecmeo — OAO «Cnaredts-Mernonsnedreras» («CH-MHI'»);
Houepuee obwecmeo ([JO) — douepnue obwecmea OAO « CH-MHI»;
JIHul” - oenapmamenm 0obviuu Hehmu u 2asa;

HHUIIH — nayuno-uccnedo8amensCKull U NPOEKMHbLU UHCTMUMYm;
HTC - nayyno-mexunuveckuii cosem;

I'OCT - 2ocyoapcmeennviti cmanoapm;

I'OCT P — zocydapcmeennwiii cmandapm Poccuiickoii @edepayuu;
I'T]CC - zocydapcmeenHviil yenmp no cepmu@uxayuu u Cmanoapmusayuu,
OCT - ompacnegou cmanoapm.

ITJIK — npedensbHo 0onycmumas KOHYeHmpayus,

ITHII® — npupo0ooxpanubiii HopMamuehvlli 00KyMenm edepayuu;
HIIJ] — noodepoicanue nracmogozo OA6REHUSA;

PJI — pyxosooawuii 0okymenm;

TV — mexnuueckue ycnogus;

ABII]T - anomansHo 8vlcoK0e niacmogoe oasnenue;

AHII]] - anomanvho HU3K0e niacmosoe 0aenexHue;

I'PI] - zudpasnuyeckuii pazpuie niacma,

I'HO -znybunoe nacocnoe obopyooeanue;

I'3C - 2udpoghobublil 3MynbCUOHHBLY cOCMAS;

KI'C - dcuoxocme 2nyutenuss CKEANCUH;

KBY - xonuuecmeo 836euennbix yacmuy;

KPC- xanumanvHnulii peMoHm CKBAICUH,

IIPC - noozemuuiti peMOHmM CKEANCUH,

TKPC - mexywuii u KanUumManbHbli PEMOHM CKEANCUH,

HKT- nacocno-xomnpeccopuvie mpyowt,

OII3 - obpabomxa npuzaboiinoil 30Hbl;
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Texnuveckuti cmandapm «Peznamenm no HPUZOMOBNEHUIO MEXHONOZUYECKUX JCUOKOCHEY 2MYMEHUA CKEAJNCUH U
MEXHONO2UU NYWIEHUR CKEANCUH MEXHONOZUHECKUMU JCUOKOCTAMUY

ITAB - nogepxnocmuo-akxmugHoe geuyecmeso;

II311 - npuzaboiinas 30na nnacma;

PpH - noxazamenv Kuchomnocmu pacmeopa;

PYC- pacmeopuwiii y3en conegoi;

CKO - conanoxucnomnas obpabomxa;

Cynepeaiizune - ciyxcha mexnonozu4ecko20 Hao3opa;

LI - yex no noddepxcanuro nAAcmoeozo 0aeneHus,;

XAJI- xumuxo-ananumuyeckas rabopamopus,

OK - akcnnyamayuonHas KOnOHHA;

OILJH -anexmpuyeckuil yeHmpobedicHvlii HACOC;

HITH - wumanzoewiti 2nybunHbitl HACOC;

Xumuyueckuii peazenm (XP) — eéewjecmeo unu cmecv 6ewyyecms, uUCnonb3yembie 8 npoyeccax,
C6A3aHHbIX ¢ 000bIYel, c6OpOM, N0O020MOBKOT U MPAHCNOPMOM Y21€6000POOH020 CbIPbA U 600bL;

bazoeviti xumuyeckuil peazewm — Xumu4eckuiul peazeMm C U36ECMHBIMU CEOUCHMEAMU U
cmoumocmvio, ucnonvzyemuiii Ha obwvexmax OAO «CH-MHI» u npumensemviii Ons cpasHeHus ¢
UCNBIMYEeMbIMU XUMUYECKUMU PeazeHmamu;

Ilapmua xumuueckozo peazewma — nl0b0e KONUYECME0 XUMUYECKO20 peazenma,
COnpogocoaemoe OOHUM OOKYMEHMOM (NACnopmom) u COOmMEemcmsyoujee no nokasamenim
Kayecmea yKa3aHHbiM 8 HEM napamempam;

Tosapnas ¢opma xumuyeckozo peazeHma — 6u0, 6 KOMOPOM XUMUYECKUU peazeHm
nocmaensemcs nompebumento,

Yoenvuwiii pacxod — Konuuecmeo XuMu4ecKozo peazenma, Heobxooumoe Ons OOCMUNCEHUS

3A0aHHO20 YPOGHA MEXHONOZUYeCKUX nokaszameneu, omHecénHoe K edunuye obpabamvieaemou

cpeoul.
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Texnuueckuit cmandapm «Peznamenm no npuzomoeneHuio MexXHONOZUYECKUX JiCUOKoCmell 2AYWeHUA CKEANCUH U
MEXHON02UU 2NYUENUS CKEADICUH MEXHONOZUHECKUMU ICUOKOCMAMUY

6 Tpeﬁonauua, NpeABABJAECMBIC K dKHAKOCTH UJIA FIIYIIEHHHA CKBayXHH

(MpOMBIBOYHOI KHAKOCTH)

- JXugxocTe TIAyHIeHHS JOJDKHA OBITH XHMHYECKHM HHEPTHA K TOPHBEIM IOpOjAaM,
COCTaB/SMIONMIMM KOJUIEKTOp, COBMECTHMa C IUIAaCTOBRIMH (QUIIOMAaMH M JIOJDKHA

HCKJIIOYATh HCOGPaTHM}'IO KOJBMAaTAHIO IIOp IIacTa TBEPABIMH YaCTHHaMH;

-  OwIbTpaT XHAKOCTH IIyLIeHUs HODKeH obnajaTte MHTHOHpYIOIMM ACHCTBHEM HaA
FJIMHMCTHIE YacTHIBI, NpemoTBpamias ux HaOyxanme npu mobOom 3sagwenun pH

TJIacTOBOMH BOMIEI;

- JXupxocte raymeHus He [OMKHA OOpa3oBBIBATE BOMHBIX OaphepoB M HOJDKHA
cnocobcTBOBaTh rugpodobM3anUil  IOBEPXHOCTH  KOJUIEKTOpA M CHUDKEHHIO
KalWUIIPHEIX JaBJIEHAMN B ITOpax IUIACTa 3a CYET YMEHbIIEHHS MeX(])a3HOro HaTAKEHHS

Ha rpasune pasgena ¢as "KXuAKocTs IIyIIeHAs - INacTOBEIH Qonn";

- XupxocTe ruymeHHs He JOJDKHA COLEpXKaTh MEXaHUYECKUX npuaMecei bonee 40 Mr/n u

JHAMETpOM YacTHIl Ooyiee 2 MKM;

- XunxocTs rnymeHHs He JNOJDKHAZ 00Opa3oBHIBATH CTOMKHMX MNPSAMBIX H OOpaTHBIX

BOJIOHE(TAHBEIX SMYIBbCHH;

- DBsa3KOCTHBIE CTPYKTYpHO - MEXaHHYECKHE CBOMCTBA OKMAKOCTH IIIyINEHHS

JOJDKHBI PETYJIHMPOBATECA € UESIHBI0 NPEAOTBPAICHHA MOTIOMECHHA €€ IMPOAYKTHBHBIM

IIaCcTOM,;

- XupxocTs ruymeHns OOJDKHA obnazarh HU3KOH KOPPO3HOHHOM aKTHBHOCTBIO IIO
OTHOINEHHIO K CKBa)XXMHHOMY oOopymoBaHuio. CKOPOCTH KOPPO3HH CTAIH HE [OJDKHA

npessmats - 0,10-0,12 Mm/rox;

- JKugxocTh riymeHus NOIDKHA OBITH TepMOCTaOMJIBHOM IPH BHICOKMX TeMIIEpaTypax H

OBITE MOPO30YCTOMMHBOMH B 3MMHHX yCJIOBHAX;

- JupkocTh TINIyIneHHsA [OJDKHA OBITH HEroproouei, B3pEBO- H II0XKapoOe30macHOi,

HETOKCHYHOIA;

OAO «Huxcnesapmosck HHITHredhmb» 12




Texnuueckuit cmandapm «Peziamenm no RPUZOMOBNEHRUI0 MEXHONOZUMECKUX JICUOKOCMEN 2YyMleHus CKEAXNCUH U
MEXHONOZUYU 2NYUIEHUS CKBAICUH MEXHONOZUYECKUMU ICUOKOCIAMUY

- JXpakocTs riyImeHHd [OJDKHA OBITP TEXHOJIOTHYHA B IIPHTOTOBJICHHH H

UCIIONB30BaHMH;
- TexHonorudeckne CBOMCTBA KUAKOCTH IIIyIIEHHAS HODKHBI PEryIHpOBaThCS;

- Temneparypa caMOBOCIUIAMEHAIOIUXCS MAPOB YTJIEBOJAOPOIHON KAAKOCTH IIyIIECHHUA
momxkHa Ha 50°C HpeBHIIATh MaKCHMANBHO OXHIAEMYIO TEMIIEpaTypy pacTBopa Ha

YCTBC CKBa’KHHBI,

- Xuaxkocts raymeHus Oo/pKkHA OBITH HMHEPTHOH 10 OTHOMIEHHIO K  JIPYTHM
TEXHOJIOTHIECKHAM XKAAKOCTAM, TpuMeHseMbIM ipH TKPC (xACIOTHBIM, TaMIOHAXHBIM

M JPYTHM PacTBOpPaM).

7. TpeboBanus K pacueTy IVIOTHOCTH B 00beMa XHIAKOCTH IJIyIIeHHs

BEIOOp IUIOTHOCTH JKHAKOCTA TIYINEHHS MPOH3BOIAMUTCA M3 YCIOBHA CO3/aHHS 3a00MHOrO
NaBiA€HUSA, NPENOTBPAIIAIOIEr0 MOCTYIJIEHHE IIacToBoro ¢uroMga B CTBOI CKBaKHHBIL
I'uapocraTuyeckoe AaBieHUE B CKBAXKMHE JOKHO NPEBHIMIATEH IUIACTOBOE (IIOPOBOE) NaBJIEHUE B
coorBercTBEH ¢ "IlpaBuna GeszomacHocTd B HebTIHOH M rasoBoil nmpoMbimeHHocTH" (ITpuxas
QenepanbHOM CIyX0Bl IO JKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY M AaTOMHOMY HaJ30py
or 12.03.2013 Ne 101) Ha Benu4uny:

. 10 % s ckBaxus riy6unoii 1o 1200 M (maTepBanos ot 0 xo 1200 M), HO He Goee
15 xre/em® (1,5 MIla);

. 5 % nns uaTepBanos ot 1200 M 10 mpoekTHOM rTyOHHbI, HO HE bonee 25-30 kre/om’
(2,5-3,0 MITa).

7.1 Pacuer miaoTHOCTH AKHIKOCTH IIyIIeHHs
HPH IOJIHOM 3aMEHE CKBaXXMHHOHN YXUIKOCTH XXHIKOCTBHIO IIIYIIEHHAA IIIOTHOCTE JKHIKOCTH

TIIynieHus PAaCCIATRIBACTCA IO (bopmyne:

px=Pu *(1+1I)/H*98*10° 1)

rze:
P - ITOTHOCTB XKH/IKOCTH TIIy IEHUS, KI/M>;

Pt - miactoBoe nasnedue, Mlla;
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Texnuyeckuii cmanoapm «Peznamerm no npuzomoeneHulo MeXHONOZUYECKUX JiCUOKOCMEN 2AYWEHUS CKBAJCUH U
MEXHONOZUU 2NYUEHUA CKEANCUH MEXHONOZUNECKUMU JCUOKOCTHAMUY

II - xoapdunment GesonacuocTu paboT, 3aBuCsmUil OT TIYOMHBI CKBaXUHSBI, Kodddunnenta
OPONYKTHBHOCTH M rasocomepkanusi, npuasteii s OAO «CH-MHI'» pasaemm 0,05 (5%).
Koapdunuent 6ezomacHocTr MoxeT OBITh ONpEieNieH U3 Tabmuus! (npuaoxkenue 1).

H - paccTosHuE OT YCThS CKBAXKHHBI 10 BEPXHHUX OTBEPCTHH nepdhopaluy N0 BEPTHKAIH, M;

HpOI‘HO?oHOB 3Ha4YeHHEe IUIACTOBOTO AaBJICHHA JJIA pacHeTa IUNIOTHOCTH pPacTBOpa rIIyImeHHdA

Oepercsa U3 KapT IUIACTOBBIX JaBieHu# (u306ap).

7.2 Pac4der 00BemMa KHIKOCTH IJTy I eHHUs

Tpebyemniit o6sem XXI' onpemensiercss Kak pasHOCTb MeXJy BHYTPEHHHM OOBEMOM

ckBaxxuHsl 1 06semom HKT no ey tpy6s1.

Var = (Vox = Vinr = Viur) * 1,1 2)
rae:
Vak = (TED21'4)*H - 00BeM PKCILTyaTallHOHHOM KOJOHHEI, M
T =3,14;
| H - rny6una ckBaXXHHEL, M;

D - BHyTpeHHUI1 AuaMeTp IKCILIyaTallHOHHON KOJIOHHBI, M;

1,1- xooddunment 3anaca;

Vukr - 065eM xuakocty, BeITecHaeMblid Mmetamiom HKT, M3;
Ve = (1 * (4> = d*) / 4) * H, 3)

d u d; - coorserctBemHo BHemHuW# u BHyTpeHHuH pguamerpel HKT, M;
H,,, - rny6una ciycka nacoca, m;

Ve - 065eM, BBITECHAEMBIH METAIUIOM IITAHT, M ( B cimydae ec/li TaKOBHIE HMEIOTCA).

7.3 Pacuer BpeMeHH 0CeAHUS KHAKOCTH rIymeHus: Ha 3a0oii
Bpewms ocenanus 1-it nmagxu XKI'C, Ha 3a00# CKBaXXHHBI OIIPENENIETCS IO GOpMYIIE:
t=H/v 4)

rac:

t - BpeMs ocenaHud, Jac;
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Texnuueckuii cmandapm «Peznavenm no npuzOMOGNEHUI0 MEXHONOZUMECKUX JCUOKOCMEN 2Tywenus CK8adicuH u
MEXHONO2UU 2NIYUIEHUS CKEANCUH MEXHONOZUYECKUMY HCUOKOCTAMUY

H - paccrosnue ot npuema Hacoca 10 32605 CKBaXXHHBI, M;

'V - CKOpPOCTH PaBUTAHOHHOTO 3aMEIeHH, M/9ac
(ot 40 mo 150 m/uac, 3aBucsmmas oT passHoct IiorHocTedl JKI'C m mXx KMHEMATWYECKOM
BA3KOCTH, AN pacdeTa npuHuMarh V = 40 M/vac mma XXI'C nnotrocteio 1020 xr/M’m v = 150

m/aac s XKI'C mnorsocTsio 1180 xr/m’).

8. Buas! xKuaKocTeH Iy menns

8.1 ConeBbie pacTBOpPBI

8.1.1 PacTeopt1 Ha ocuoBe xaopucroro narpas (NaCl) -

Onna w3 naubonee pemespix coneil. Ob6namaeT xopormueH pacTBOPHMOCTBIO B BOJE,
IO3BOJIAET MONY4aTh PacTBOPHI IIOTHOCTEIO Ao 1180 Kr/mC. IIpu B3aMMONEHCTBHH C TIIHHHUCTHIM
LEMEHTOM IPOAYKTHBHEIX HOPOX MOXeT Be3BIBaTh KoipMatamuio II3I1 u3-3a ux mabyxamus.
Ilocne HeONHOKpaTHOW IIPOKAYKHM XJIOPUCTOrO HATPHSA 4epe3 3ariIMHH3MPOBAHHBIM KEpH
DPOHHUIAEMOCTh N0 HedTH cHWXaeTcs N0 46%. Jnsg CHIDKEHHS OTpHUaTenbHOro s¢dexra
oOs3atensHO HeoOxonuma pgofaBka UHrHOWTOPOB CONEOTHOXKEHHMS ©W  Kopposuu. [lpu
HCIOJIb30BAHMH HAa 3arifMHM3MPOBAHHBIX KOJIEKTOpaX HEOOXOAMMO  HCNOJNb30BaTh C
HHruOHpyromuMHu nobaskamu. Temmeparypa 3amepsaHus COJIEBOro pacTBopa mioTHOCTEIO 1180

xr/M° cocraBmsier munyc 23 °C.

8.1.2 PacTBopsl Ha ocHOBe XJIopucToro kaaus (KC1).
PacTBOpHl Ha OCHOBE XJIOPHMCTOr0 KajHs He BHI3HIBAIOT HaOyXxaHWs TITMHHMCTOIO IIEMEHTa
IPORYKTHBHBIX TOPOJI. MaKCHMaibHas IUIOTHOCTH BOXHOTO pacTsopa 1140 xr/m’. Temmepatypa

3aMep3aHHs CONEBOr0 PacTBOpPa MIOTHOCTHIO 1140 kr/M° coctasmsier mumyc 20 °C.

8.1.3 PacTBophI Ha 0CHOBE CHILBHHUTOBOMH pyasl H HeKyceTBenHbIX KCI1-NaCl emecei

CunsBUHHATOBaA pyJia NpencTaBuseT coboii npupoaHeni MuHepan, cocrosmuit u3 NaCl 74-
76% u KC1 20-24%. Xopomo pactBopuM B BoAe. MakcumanbeHas (crabmipHas) IIIOTHOCTH
BOJIHOTO pactBopa 1220 «r/m°. Hanwume B cocrase XJIOPMCTOrO Kajius MO3BOJISET UCHOJIB30BATH
JaHHBIH cocTaB IpH paboTe Ha 3arJMHU3MPOBAHHBIX KoJulekTopax. [locme HeomHOKpaTHOH
OPOKa4YKH pacTBOpa CHIBBHHHUTA Yepe3 3ariMHU3MPOBAHHBIA KepH MPOHHUIAEMOCTH II0 HE(QTH
CHHDKAeTCs HE3HAYATENbHO M cTabmwmmsupyercss Ha ypoBHe 86-87% oT mnepBoHadaIbHOM
OPOHHIAeMOCTH. TeMmeparypa 3aMep3aHHA COJCBOrOo pacTBopa IUIOTHOCTBIO 1220 Kr/M>

coctaBnset munyc 26 °C.
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Texnuueckuti cmandapm «Peznavenm no npuzomognenuo MeXHONOZUMECKUX JICUOKOCMETl 2AVIMEeHUS CKEAXNCUH U
MEXHONO2UU 2HYVILEHUA CKEANCUH MEXHONO02UYECKUMU HCUOKOCAMUY

8.1.4 PacrBopsI Ha ocHoBe XiopucToro Kaabmns (CaCl;)

Hawubonee moctymueiii, mMUPOKO NPOM3BOAMMEIN NPOMBINICHHOCTHIO TSXKENBIH pacTBOpP
riymeHusd. B ocnoBHOM, B kagecTBe JKI'C npuMenseTcs NpOU3BEACHHBIN B 3aBOACKHX YCIHOBHAX
pacTBOp XJIOPHCTOTrO Kajublus miaoTHocThi0 1300 xr/m>, HO. IpH HCHOJB30BAaHUH CYXOro
XJIOPHCTOrO KaNbIHA MOXHO YBEIWYHTH IUIOTHOCTH IIPHIOTOBJICHHOH Ha pacTBopHOM y3ue XKI'C
mo 1350 xr/m. [lpuMeHeHHEe pacTBOPOB BHICOKOH IUIOTHOCTH HE MCKIIOYaeT Hpolecca
(buneTpanMM B NJACT, TJie NIPH KOHTAKTe C IUIACTOBHIMH BOJaMH BO3MOXXHO BBINAJICHHE COJICH.
BoccranoBnenne NpoHMIaeMOCTH 0 HeTH pH GMIBTPANMH XJIOPHCTOrO KalblHs Yepe3 KEPHBI
Mernonckoro permoHa B cpenHem He mpeBbimaeT 30-35%. JInsa ycTpaHeHHS HEJOCTaTKOB B
PacTBOpH! Ha OCHOBE XJIOPHCTOTO KaJbI#sd HE0OX0quMO 00s3aTenbHO 100aBIATH HHIHOMPYIOIHE

nobasxu. Temmeparypa 3aMep3aHus COJNEBOro pacTBopa mioTHocTsio 1300 KF/M> COCTaBIsET

MuuyC 50 ‘e.

8.1.5 PacrBopsi Ha ocHoBe noTama (kap6onara Kamns - K;COj3)

Tsbkenas »XUAKOCTH TIYIMEHHUs, INIOTHOCTh BOAHEIX PacTBOpoB Iortama pocturaer 1500
KO/, PactBop Ha ocHoBe mortama o6iagaer 3¢QdEeKTOM NOBBINEHUS ECTECTBEHHOH
[IPOHMIIAEMOCTH NPOAYKTHBHEIX mopox o 125%. Ilupokyro pacnpocTpaHEHHOCTH HE IIOMLYJHI
U3-3a BHICOKOM CTOMMOCTH U BBICOKOH KOPPO3MOHHOM akTHBHOCTH. PacTBOpHI Ha OCHOBE mOTAIIa

TpeOyIoT 00s3aTenbHO#M [06aBKu HHrHOUPYOMMX K00aBOK.

8.2 baokupyromue cocrassl (BC)

brnoxupyromue cocTaBsl IpegHa3zHAYSHBI MAJIA NPENOTBPAIICHMS IIOTTIOINEHMS XHUIAKOCTH
TIymeHHs B IUIACT, a TAKKEe MANi IpOBe[eHUs TIyMeHWs B OCJIOXHEHHBIX YCIHOBMAX
(MHOTOIIIaCTOBas 3aleXb, BBICOKHE razoBsii daxrTop, ckBaxuusl nocne ['PII u 1.1.), KOoTOpHIE,
[IPEEMYLIECTBEHHO, NPECTABILIOT c000it oOpaTHbIe IMYJILCHH THIIA «BOAA B HEPTHY» H COCTOAT
U3 TpeX KOMIOHEHTOB He(dTsh, Boza (comeBod pacTBop) M sMmynsratop. [InorHocts obpaTHBIX
SMyJbCHI MOXeT BapbHpoBaTh 0T 900 g0 1180 xr/m>. C y4eTOM BBEACHMS HaIOJHHTENEH (Mel,
6apHT) IWIOTHOCTH MOXeT mocturath 1500 xr/m>. B 3aBHCHMOCTH OT KOMIOHEHTHOTO COCTaBa
MOIYT NpPHMEHATBCA obpaTtHble SMynscuum tuna I['OP, MOP, MHOP (I'DC) m T.n. Jna
BBICOKOTEMIIEPaTYPHBIX OOBEKTOB PEKOMEHAYETCA HCIOIb30BaHHE OMOKHpYIOMHX I1adeK Ha

ocHose «Jlucua» 1 YTXK VIP coxpausiomux cTabHIsHOCTS IIPH IIacTOBOH TemmepaType a0 100 -
120 °C.
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Texnuueckuii cmandapm «Peanamenm no npuzoOmMoOBNEHUI0 MEXHONOZUYECKUX JICUOKOCMEN 2MYWEHUS CKEAXdCUH U
MEXHONOZUU 2AVILEHUA CKEANCUH MEXHON0ZUYECKUMU HCUOKOCTNAMUY

Ilnotnocts BC nomxen Owire He Oonee, yeM Ha 5% TsXenee pacYeTHOH >XHAKOCTH

riaymesns (s 3HMHHX YCIOBHM BO3MOXHEI OTKIOHEHHS B Oonsmiyio ctopory). O6mem BC
COOTBETCTBYET 00beMY SKCIUTYaTallHOHHOM KONOHHEI OT 32605 mo Touku Ha 100 M BeIIIE BEPXHETO
orBepcTus nepdopanuu. Ilpu nporunaemoctu mwiactos Bemme 300 M/l 06sem BC ysenuuusaercs

B 1,5 pasa.
8.3 Bydepnsie cocTaBbl NpH MAASIIEM IJIyIIeHAN

TexHonorus magfIero TIymeHdsS CKBaXXHHBI 3aK/II0YaeTcsa B CO3JaHHH B Ipu3aboiHOM
30H¢ OJIOK-9KpaHa M3 BEIECTB, HE YXYIINAIOMMUX IIPOHAIAEMOCTh IOPHCTOH Cpeasl H HE
CO3/1aroIIeH MOMONMHUTEIbHEIX THAPABIHYECKHX CONPOTHBICHHHN NPHTOKY XHAKOCTH H3 IUIACTa H

B CTBOJIC CKBa’XHHEIL.

BydepHsie cocTaBel Ha OCHOBE MOJMMEPOB MHOTOYHMCIEHHBI, OHH OTIMYAIOTCA THIIOM
[OJIAIMEpa M NpHMEHIeMOH KoHIeHTpauue#. B kauecTBe NONMMEpPOB MOTYT HCIOIB30BATBCSA
nomuakpunamun (ITAA) (cocrassr «lllanc»y, BYC, I'OC u np.), Ha OCHOBE NOIHCaXapHIOB —
IICXKT', Ha ocroBe GmomonmumepoB - BC. CocTaBel Ha OCHOBE MONMCAXapUIAOB U OHOMOIMMEPOB
MOXXHO pa3pyIIHTh II0 HCTEYEHHIO ONPENEICHHOIO BPEMEHHM 3a CYeT BBENEHUS B HHUX
HECTPyKTOpa, HCHOONB30BAHHE [AHHBIX COCTABOB IO3BOMSAET MHONHOCTHIO BOCCTAHOBUTH
KO3(Q(QHUIUEHT MPOHHIAEMOCTH N0 HedTH mocne rmymesus. IIOTHOCTH COCTaBOB 3aBHCHT OT

IUIOTHOCTH MCIIOJB3yEeMOi BOAHON CpeIbL.

Tpebosanus x OydepHbIM cocTaBaMm:

- O6ecnevenne 6IM3KOH K Hy IO QUIBTPANUH B IPOAYKTUBHEIH MIIACT;

- TepmocTabunsHOCTD - HE MeHee 60 °C;

- Kopposuonnoe Bo3neiicTBre Ha ckBaxkunHOe o6opynoBanue - He 6onee 0,1 MM/rox;
- Cpennss Bsa3kocTs - oT 100 mo 200 clls;

- OpranopunbHOCTH — HE HMETH PE3KOTO 3aIaxa;

- [IpenaTcTBOBATH K 00Pa30BaHHUIO 3MYJIBCHIH M HEPACTBOPHMBIX OCAKOB;

- Ynepxupath B3BelIEHHbIE YaCTHLBI.

8.4 XKuaxocTn rirymenus Ha HedTAHONH 0CHOBE
Jlnst ThymeHus CKBaXHH MNOTHOCTHIO MeHee 860 kr/m’ mcmoms3yerca B kagectse JKI'C

nerasuposanHas HedTh (ToBapHas). [Iynenue ckBaXXHH MOXKET OBITEH:
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Texnuveckuil cmandapm «Peenamerm no npuZomMOGNEHUI0 MEXHONOZUYECKUX HCUOKOCMET ZNYWEHUA CKEANCUH U
MEXHONO2UU 2NYWEHUR CKEAICUH MEXHONOZUYECKUMU JCUOKOCTISIMUY

ONHONIMKIMYHBIM - TIPH HaXOXJEeHHH IpuéMa Hacoca (im60 BOPOHKH, NHOO Jpyroro
cnymeHHoro Ha mnoaBecke HKT wuHcTpyMeHTa) B 30He HHTepBajia nepdopanun H

HHXKE ero;

MHOTOIMKIHYHBIM - HPH HaXOoXIeHWu NpuéMa Hacoca (qu60 BOpPOHKH, THOO Ipyro-

ro cnymenroro Ha noasecke HKT nucrpymenta) Bhinie uaTepeana nepdopanun.

8.5 Nurudupyromue nodaBxu

8.5.1 UarnéuTopnl HabyxXanus riimg 1 ruapohodu3aTopsl

Beenenne runpoho6u3aTOpoB IO3BOJSIET COXPAHHTH MOOBIBHOH INOTEHOHAN CKBaXXHH
nocie THYIIEHAS 3a CYeT coXpaHeHus (a30BOM NPOHMIAEMOCTH MO HePTH IyTeM
NpeIOTBpaleHUs NPOIeccoB HaOyXaHusa H AUCIEPrHpPOBaHUS HEIUTOBOM YacTH FOPHOM NMOPOABI,
a TAaKXe WHBEPCHH CMAYMBAEMOCTH TOpHCTON cpemsl (rrapodobuzamus). Jnd mpUroToBIeHHA
KHAKOCTEH TyImeHHs CKBaXWH PEKOMEHOYIOTCA Takue ruapodobmsaropsl, kak «Cmaon-Kam»,
«ABB-1», «Hedrenon I'dy», «Danox CI -180», « Axcucy» u ap. B KoaudecTBe 2 Kr Ha 1 M XTC. B
ciyyae ucrons3oBadua B kauectBe JKI'C pactBopoB Ha ocHoBe KCI ¢ conepxannem Gonee 5%

ruapogobH3aTopsl He TpeOyIOTCA.

Hns o6bekToB pa3paboTku NpHypOdYeHHBIX K AuuMoBCcKHM H IOpCKMM ropH3oHTaMm,
OTNMYAIOMMXCSH HH3KOM TNPOHMIAEMOCTHI0O U 3HAYUTENBHBIM  CONEPKAHHEM TIIHHHCTBIX
marepuasioB, B kadectBe JKI'C mHeoOxommmo HCIonb30BaTh PacTBOPEl HA OCHOBE XJIOPHCTOTO

Kaymms wiu cunsBuHUTa («JIuman-800y), conepxamero KCI 6onee 5%.

8.5.2 UHruGuTophl COIEOTI0KEHMI

Bo u3bexaHue MHTEHCHBHOrO ocaiukoobOpa3zoBaHHs B Ipoliecce TIIyIIEHHS H BBIBOJA
CKBa)KMHBI Ha PEXXHM B PacTBOP IIyINEHHS HeoOXOAHMO H0OABIATE HHIHOUTOP CONEOTIOMXKEHHUI.
PexoMeHayeTcs MpU TIyIIEHAN CKBAXKUH UCIONB30BATh TAKUE HHTHONTOPHI CONECOTNOXKEHHS, KaK
«Concon 2002», «AxBatek 511», «Azon 3010», «CHIIX 5313» u np. B xonuyectse 30 r Ha 1 M
XI'C.

8.5.3 Huruburopsl KOppo3uu

Kopposuonnas 3amura o6opynosanus OCOOEHHO akTyalbHa NPH HCHOJB30OBAHHH UL
IIyHIEHHS BHICOKOMHHEPAIH30BaHHEIX pacTBOpoB. [l mpenoTBpameHyds KOppo3un HeoOX0AuMO
[00aBIATE B WHUIKOCTh IIIyIIEHUs TaKue HMHrUOMTOPHI KOppo3uH, Kak «Ason 5010», «CHIIX

1004», «KopMactep 1035», «omuxop V4712» u ap. B xoaudectse S0 Ha 1 M XKI'C.
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Texnuveckutt cmandapm «Peznamenm no npuzomognenwio MEXHONOZUYECKUX JHCUOKOCMEN 2TYMIeHUs CKEAXNCUH U
MEXHONOZUU 2AVILEHUS CKBANCUH MEXHONO2UNECKUMU HCUOKOCTIAMUY

Buibop unzubupyrouwjux 0ob6agox oCymecTBISeTcs Ha OCHOBaHHM HX JIaOOpaTOpHOTrO
TECTHPOBAaHMS JUIA KOHKPETHOTO MECTOPOXKACHUS C YYE€TOM MPHUPOIBI, CBOMCTB IUIACTOBLIX CHCTEM U

bmronnos.

9. TpeboBanus K BeIOOPY KMIKOCTH H TeXHOJOIHH IJIyIIeHHS

JUia ppuBaTHS pemieHuiE 1o BHIOOPY TEXHOJOTHHM TIJIyIIEHHS CKBAaXHH BCE OOBEKTHI,
paspabarsiBaempie OAO «CH-MHI'», meo6xoauMo yCIOBHO NOAEIMTH HA TPHU TPYHIEI
B 3aBHCHMOCTH OT JIMTOJIOIMH, IPOHMIIAEMOCTH, CKJIOHHOCTH TIMHHCTOrO LEMEHTA K HaOyXaHHIo

(IIpunoxenune 2).

K I rpynme otHOCcsiTCS OONBIIMHCTBO OOBEKTOB pa3paboTKH, IPHYPOYEHHBIX K
OTJIOKEHHSAM HH)KHEro Meja, IIyIIeHHe KOTOPHIX HEe CBA3aHO C OCJOXHEHHAMM IIDH €ro

IIPOBECACHHH.

Ko II rpynme -  Hu3KONpoHHIaeMble OOBEKTHI, OTIHYAIOIIHECS  MAaJIOH

HabyXxaeMOCTHIO TIOPOIBL

B III rpynmy Bio49eHBl OOBEKTHI pa3pabOTKH, NPUYPOYEHHBIE K OTIOXEHHSAM IOPHI,
AYuMOBCKOH TONINH, psAfa 3alexXell HIKHEro MeJia, OTIHYAIOIMMXCS HU3KOH NPOHUIIAEMOCTRIO H
3HAYHTENBHBIM COACPXKAHHUEM TJIHHHUCTBIX MAaTEpPHAJIOB, a TaKXe YyBCTBHTEIBHOCTBIO K

MHHEPAIBHOMY COCTaBY BOJ.

Jns o6ocnoBanus BeiGopa KI'C ¥ TEXHONOrHM TIYINEHUS CKBa)XXHH B 3aBUCHUMOCTH OT
TOPHO-TEOJOrMIeCKAX YCIOBHH HeoOxomuMo BHadane cdopMmylupoBaTh TpeboBaHHS K

pe3yabpTaTy TEXHOJIOTHYECKOTo MpoIecca.

1. VuursBasg, 9YT0O OCHOBHBEIM (HaKTOpPOM, BIMAIOIIAM Kak Ha KodddumueHt
BOCCTAaHOBJICHH NPOHMIIAEMOCTH NpU3a00iiHol 30HH N0 HeTH, TaK ¥ HA BPEMs BEIBOZIA CKBAKHH
Ha PeXuM, ABIACTCS MOTNOIMEHNE BOAHBIX TEXHOMOTHYSCKHX XKUIKOCTER - rnaBHOE TpeboBaHue -
NpeJOTBpalleHHe MOINOMEHHs XHAKOCTH B miacT. IloaToMy UIf BCcexX CIyd4aeB, KOTAa TeKyInee
IUIaCTOBOE JHaBJICHHE MEHbIIe THAPOCTaTHYECKOTO, HeobXoauMa INOCTaHOBKa OnoKHpyromeit
nayku. Ee peonorndyeckue cBoHCTBa JODKHEI 00€CIEYUTh MUHEMAIBHYIO QHIBTPAHIO B IUIACT M

nongoe GIIOKUpOBaHUE MOPOBOH MAaTPHIIEL

2. XKI'C He MOKHBI BEBHIBATL HAOyXaHWe TIMHUCTOTO LEMEHTA W CHUDKEHMS dazosoit

IIPpOHHIAEMOCTH IIO He(bTH, INO3TOMY B YYBCTBHTCIBHBIX K MHHEpaILHOMY COCTaBYy IIacTax B
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Texnuveckuii cmandapm «PeznaMedm no npuzomoeneHul0 MexXHONOZUYECKUX JICUOKOcmell ZNYWEHUs CKEAJICUN U
MEXHON02UU 2NYUEHUA CKEANCUH MEXHONOZUYECKUMU JCUOKOCMAMUY

XI'C nobGaenmorcs ruapodobuszatopel. B kadectBe coneodt ocnoBel JKI'C pomxsbl B

00s3aTeTFHOM NOPSIAKE COAEPKATEH COJIH KaJIHsL.

Hpennomenum‘i HHXXE BHﬁOp coocoboB CIIYIIEHUA CKBa)XHH COCTaBJIECH C Y4YETOM
YKa3aHHBIX Tpeﬁoaannii B COOTBEICTBMH C OCODCHHOCTSIMHM TEONOrMM M paspaﬁo'rm

mecropoxaeauid OAO «CH-MHI ».

9.1 I'aymenne odbexTon I rpymmni

1. CKadicunbl ¢ HUZKUM MeKywum naacmosvim oasnenuem u paciemuoti nromnocmoio KI'C

menvwe 1000 xz/m’.

l"nymeuné MPOU3BOAUTCS C MCMOIb3oBanueM Onoxupyromux cocrasoB (BC), B xauecTBe
BC moryt OmITh McHONb30BaHBl oOpatHbie sMynscuu (Tuma ['OP, UHOP, I'DC, UOP), cocTasu
«Illanc», «ucma», BYC, nomucaxapunnas skunkocts raymenus (IICKI'), OuomonumepHsd
cocrae (BC). B xauecTBe OCHOBHOM XHIKOCTH TJIYIDEHHA HCIOJB3YIOTCA HOATOBAPHAS BOJAA C

nobasneHHeM HHIHOMPYIOUTHX HOGaBOK.,
2. Cxeaxcunst ¢ pacuemnoii niomuocmoio KI'C 1000 x2/W> < Ppacy < 1180 x2/m’.

['mymenne npoOM3BOAMTCS IOATOBApPHON BOIOM MM COJIEBBIM pPAacTBOPOM Ha OCHOBE

XJIOpHa HATpuA ¢ JodapneHneM HHrIOUpyOmuX 100aBoK.
3. Cxeaoicunvl ¢ pacuemnoii nnomuocmuio JKI'C evuue 1180 Kk2/ot’.

I'mymenne mpou3BOAMTCS COJEBEIMH PAcTBOpPaMH Ha OCHOBE XJIOpHCTOro Kameius. J[o
mwiotHoctH 1300 kr/m> UCIOJIB3YETCA FOTOBBIH pacTBop (ToBapHas ¢popMa), a Ay NPHTOTOBICHUA
pactBopa mnoTHOCTHIO 0T 1300 o 1350 kr/M3 na PYC ucnons3yeTcs CyXoH XJIOPUCTHIH KallbIHA.
Bcee XKI'C Ha ocHOBe XJIOpHCTOTO KaJNBI¥S HOJDKHB! OBITH 00513aTeIbHO HHrHOMpOBaHEl NoOaBKaMHu

B JIO3MPOBKAX yKa3aHHEIX B 1.8.5.

9.2 T'nymenune oosexron II rpynnsi
1. CKeadscumnvl ¢ HUSKUM MEKYWUM WIACMOGHIM OGBLEHUEM U PACYEMHOU NAOMHOCHBIO

orcudxkocmu enywenus (JKI'C) menvwe 1000 k2/m’.

I'mymenne npou3BoAUTCA ¢ Hcmoib3oBanueM Onoxupyromux coctaBoB (BC). B kayectse
bC moryT 6mITe Mcnons30BaHBl 00paTHble dMynscuu (tuma I'OP, MHOP, I'OC, UOP), cocrassl

«llancy, «ducuny, BYC, nmomucaxapumsas xunxocts raymenus (IICKT), OuomonumepHsIit
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Texnuyeckut cmandapm «Peznamenm no hpuzomoeneHulo MEXHOROZUYECKUX DJicUOKOoCcmell 2IVMenus CKEadCuH u
MEXHONOZUU 2NYUIEHUA CKBANCUH MEXHON02UYeCKUMU DICUOKOCTAMUY

cocraB (BC). B xadecTBe OCHOBHOH >KHAKOCTM IIYIIEHHS UCHONB3YIOTCA NOATOBapHas BOAA C

nobaprieHneM HHrHOUPYOMHX 100aBOK.
2. Cxeaocunvt ¢ pacyemnoti niomuocmuio XXKI'C 1000 Kk2/m> < Ppacy < 1180 K2/m’.

I'mymienne npoH3BOAUTCS C HCIOJB30BAaHMEM IOJMMEPHBIX Oy(epHBIX COCTaBOB THIIA
«Hlanc», BYC, IICXKI" wnmun BC. I'mymenue npou3BOAWTCA MOATOBAPHOM BOZOH MM COJEBBIM

PacTBOPOM Ha OCHOBE XJIOPH/IA HATPH: C JoOaBIcHIEM HHTHOUPYOMUX H06ABOK.
3. Cxeaxcunvi ¢ pacuemnoii niommuocmuvio JKI'C evime eoime 1180 xa/m’,

['Mynienue npoW3BOAWTCS CONEBBIMM pAacTBOpaMH HAa OCHOBe XJopucTOoro kambius. Jlo
miotHOCTH Bhmme 1300 kr/m° HCIONB3yEeTCs TOTOBBI pacTBOp (ToBapHas ¢opma), a A
IIPHrOTOBJIEHHS pacTBOpa miIoTHOCTHIO oT 1300 mo 1350 xr/m> Ha PYC, UCIIOJIb3yeTCa CyXoH
xyopucTeiii Kansnuil. Bece JKI'C Ha OCHOBE XJIOPHCTOro KaiblHsd JOJUKHBI OBITH 00sA3aTENIEHO

UHrUOHpPOBaHEl 10OaBKaMH B 03HPOBKaX yKa3aHHBIX B 11.8.5.

9.3 TI'nymenue 00bexToB III rpynmsn
1. Creéaodicunbl ¢ HUSKUM MEKYWUM NIACMOELIM 0asieHueM U paciemuou niomHoCcmolo

orcuokocmu znyuenus (KI'C) menvue 1000 x2/m’.

I'nmymenne npou3BomuTCS C HCmONb30BaHHeM Onoxupyromux coctaBoB (BC). B xagecte
BC moryTt OBITH HCHONB30BaHBl 00paTHEe dMynbcru (thma I'OP, UHOP, I'DC, UOP), cocraBsl
«Mlancy, «ducuny», monmcaxapuanas xuaxocts miymenus ([ICXKI'), GmonmomumMepHsii cocTas
(BC). B xauectBe OCHOBHOH O>KHIKOCTH TJIyHIIEHHS MCIONB3YeTCs INOATOBapHas BoAa C

obs3aTenbsHOM nobaBkoi ruapodobuzaTopa 4 HHrHOUTOPA CONEOTIOKEHHIHA.
2.Cxeadcunsr ¢ pacuemnodi niomuocmuio XI'C 1000 k2/m’ < Ppace < 1220 K2/’

FII}’IIIGHHB IIPOMU3BOJAHUTCA Ha COJIEBBIX PpacTBOpax XIJIOPHAOOB KalWs HIH CHIBBHHHTA

Monotoro «Jluman-800» ¢ obs3arensubM Ko0aBNeHHEM KHIHOUTOPA CONCOTNOKEHUIA.
3. Cxeavicunv ¢ pacyemnoii nnomnocmuio XI'C eviure 1220 x2/m’.

Ilansamee riymeHHe NPOM3BOAUTCA COJNIEBBEIMH PAacTBOpaMH Ha OCHOBE XJIOPHCTOIO
KaJIpus ¢ ucnone3oBanueM Oydeproro cocrasa tuna «lllanc»y, [ICXKI unu BC. lo mioTHOCTH
1300 xr/m’ BenONB3yeTEA TOTOBKIH pacTBOp (ToBapHAs BopMa), a AN yBEIMICHUS €TI0 IIOTHOCTH

no 1300 xr/m® HCTIoNb3yeTcs cyxoit xyopucteiii kamsiuil. Bee JKI'C ma ocHOBe XiopucToro
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Texnuueckuii cmanoapm «Peenamenm no npuzomoBneHulo MEXHONOZUMECKUX JICUOKOCMIEH 2ZRYWIEHUR CKEANCUH U
MEXHONO2UU SNYIEHUI CKEANCUH MEXHON02UYECKUMU ACUOKOCIAMUY

KaJblMsa JOJDKHEI OBITH 00s3aTensHO MHrHOMpOBaHBI NoOaBKaMH B JO3HPOBKAaX YKa3aHHBIX B
n.8.5.

10. KonTpoas KagecTBA XKHAKOCTH LJIyII€HH S
KoHTpoJIF KadecTBa XKHAKOCTH TIYIICHHA BKIIIOYacT B ceOsf KOHTPOJIH BCEX SJIEMEHTOB

LEN0YKHA 110 NPHTOTOBICHHUIO, TpaHCHOpTHPOBKe M 3aKkauke JKI'C.

10.1 KonTpoasn xauecTsa sxuaxocTy raymenns ya PYC

IIpennpustue, sxcmiayarupylomee PYC, ob6s3anHo koHTpommpoBathk cojpepxkanue KBY
HPHUIOTOBIEHHOTO pacTBOpa He MeHee 2 pa3 B HEJEN0, HO He MeHee OHOM IIPOBEPKH Ha KaXAyIO
OapTHIO [pPHIOTOBJIEHHOTO pacTBOpa. 3aka3yWk BIOpaBe NPOH3BeCTH 0T0Op MpOOBI

TEXHOJIOTHYEeCKoH XuakocTu g onpenenenus KBY B moboe Bpems.

Ot16op npobs1 xuaxocTH raymenns ¢ PYC no/pkeH NPOH3BOAMTCA Yepe3 CIEeNHaTBHO
obopynoBaHHEIi Npo6OOTOOPHBIA BEHTH/Ib, YCTAHOBICHHBIA Ha JHHAH BbIJIaYd (3alpaBKH)
aprouuctepH. Ilpoda na KBY, orobpannas He ¢ THHMM BHIaYH MOXET XapaKTePU30BaTh TOIBKO

OHPCHCHCHHHﬁ TEXHOJIOTHYECKHAMN Opomecc NpUroTOBJICHHA pacTBOpa.

10.2 KonTpoas KadecTBa ;KHAKOCTH rirymenns B 6paragax TKPC

[lompsmuux 00s3aH  HCHONB30BaTh B TEXHOJIOTHYECKOH omnepamul HOpH PEMOHTE
CKBa)XXMHBI €MKOCTHOM mapk (Oyok monuBa, >xenobnHas emxocth, ALIH) nmpomeamue o4ncTKy OT
Mmexnpumeceil. B Oprrane HeobGxoauMmMoO HMeTh YTBepXKACHHBIH rpadHK 3a4HCTKH H (QakT
HCIIOJIHEHHS, aKT O IPOBEJEHHMH OYHCTKH, NOANMCAHHBIA OTBETCTBEHHBIMH JIMIAMH, ITOCIEHEE

3akimodende akkpeautToBanHoil XAJl o comepxanuu KBY (610k monusa, xenobHas eMKOCTb).

C mensio xoHTpoONs xupkocTH Ha conxepxanne KBY nompsamunk TKPC o6s3an oTobpaTh
npoObl M CAATH UX B aKKpeauToBaHuyro XAJl B cootBeTcTBHH ¢ rpadukoM. I'paduk yTBepxmaeTcs
TexnrIeckum pykoBopureneM Iloapamamka. OT60p mpob TEXHOTOTHYECKOH KHAKOCTH IIIyEHHS
Ha coziepxanue KBY u3 asromucrepH mpu 3aBo3e JXI'C, 6noka nonuBa, Xen0OHOH eMKOCTH
Opurax mpomsBomurcs I[lompsmaukoM (He MeHee OIHOTO pa3a B MeECsI) B COOTBETCTBHH C
rpaguKoM, YBEIOMHUB IpH 3TOM ciyxOy cyneppaii3uHra u coriacosaB Bpems. Cnada mpob B

akkpenuroBannyro XAJI nponzponutcs IloapsamankoM B onuioMbupoBanHO#M nOCyHE.

3aKasyuk BIpaBe IPOH3BECTH OTOOpP MPOOBI TEXHOJNOTHYECKOH KHIKOCTH JUIs

ompeaeneHust KBY B mo6oe spems. Ilpu orbope mpo6 cynepsaiizep odopmisier akr orbopa.
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Texnuueckuii cmawdapm «Peznamenm no npuzomoerenuio MeXHONOZUYECKUX JCUOKOCMEN 2NYWeHUS CKBANCUH U
MEXHON02UU ZRYUEH UL CKBAJNICUH MEXHONOZUYECCKUMU JICUOKOCTIAIMUY

Kaxpgas Opmrama pomxsa OwmiTh oOecnedeHa COOTBEeTCTBYIOIMed TpeOoBanusM Tapod #H
miombamu  mocrosuHo. Cpaga mpo6 B nabopaTopmio NpPOH3BOAMTCA 3aKa3yukoM B
omnoMbuposannoii nocyzne. Ot6op npo6 Ha KBY mpou3BoauTCs ¢ COCTaBIEHHEM JABYCTOPOHHETO
aKkTa. AKT JIOJDKEH COAEpKaTh CIEAYIONIAE CBEAeHH: naTy oThopa npobsl (BpeMs, YHCIO, MECALL,
rox), MecTo oThopa, HOJDKHOCTh ¥ HOAIMCH JHI[ Npom3BoAuBIHMX otOop mpob. Ilpoba ma KBY,
oroOpaHHas M3 aBTONHMCTEpHH MaH Onoka gommsa Opuramsl TKPC xapakTepH3yIOT KadyecTBO
pacTBOpa B YKa3aHHEIX BHINE eMKOCTX. BHeodepe Has 3a4dCTKa NMPOR3BOAMTCSH MO pe3yNbTaTaM

onpenenenus KBY.

AxxpenuroBanHasi XAJl o0s3zama mnpoBecTHM aHauu3bl NPEAOCTAaBJIEHHBIX 1pod B
KpaT4aiIie CPOKM M CBOCBPEMEHHO MPENOCTaBHTH PE3yNbTaThl aHanu3a. PesynbTaTel aHamusa
NOJDKHBI MMETh IOIHHCH JIHNa, IPOBOASAMIErO aHAJM3 W 3aBePEHH! MOANHCHIO 3aB. 1abopaTopuel.
bymakaele QHIBTPHI, Ha KOTOPHIX NPOH3BOAMWIOCH (GUIBTpOBaHHE MO0, MOIDKHBI XPAaHHTHLCS B
XAJI He MeHee OTHOTO Mecsla cOo [HS NPOBeJeHUs aHalu3a ¢ 00sA3aTeNbHBIM yKa3aHHEM Ha HHX

aThl NPOBENCHHS aHaum3a (YHCIIO, MECAM, rox), MecTo orbopa, paMHIMH W TOANHCH JIMIA

IIPOHU3BOAUBINCTO aHaNIN3.

10.3 30HBI OTBETCTBEHHOCTH

B nenoMm 3a xadecTBO NpHUMEHSEMBIX MAaTe€pHajOB M BHIIONHEHHE TpeboBaHmii NaHa-
3aKa3a B gacTH raymenus cksaxus nepen OAO «CH-MHI» otsewaer INompsamaux TKPC. 3a
Ka4yecTBO paboThl cBomx cybmomapsansrx opranusanuit Ilonpsmank TKPC orsewaer nepen OAO

«CH-MHTI» xak 3a cBoM cOOCTBEHHEIE NeHCTBHA.

OTBETCTBEHHOCTh 32 [IPpHMEHCHUE TEXHOIOTHH’ TIYIIEHUA ¢ TIIPOMBIBKH CKBaXXHH,
OGGCHC‘IHBEIIOI]IHX JOCTHIXKECHHE H606XOI[HMBIX PE3YINBTATOB IIO IIPOH3BOJMTEIIPHOCTH CKBa)XXHH

MocJie pEMOHTA, HECYT TexHUu4YecKue ciryx6sr HI'TY.

KonTposs 3a COOTBETCTBHEM TEXHOJIOTHH TIIYIICHHA M NMpoMbIBKM ckBaxuH mpu TKPC

a"y pabot Hecer ciyx6a cynepsaizunra OAO « CH-MHI.

11. Ilopsinoxk opranu3anuy Npoecca riymeHnsl CKBAXKUHDBI NPH NPOBeACHUN
PEMOHTHBIX H BHYTPHCKBAXKHHHBIX pabor
I'eonormueckas ciuyx6a HITI BegaeT miIacToBoe MAaBJeHHE IO BCEM CKBaXKHHaM,

IUIAaHHPYEMBIM [l TEKYIIEr0 U KalKUTaIbHOI0 PEMOHTA.

OcHoBEIBasich Ha HHQOPMAIMH OT TEOJIOTHYECKOH CIYXXOBl M IONOXEHHAX HACTOSIIEro

pernaMenTa Texnonoruyeckas cmyx6a HI'TI onpenenser, k Kakoi rpymie OTHOCHTCH CKBaXKHHA U
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Texuuveckuti cmanoapm «Peenamenm no npuzomogieHulo MeXHONOZUYECKIX JICUOKOCMeU ZAYWEHW] CKEAXNCUH U
MEXHON02UU 2NTYIEHUS CKBANCUH MEXHON02UYEeCKUMU HCUOKOCAMUY

odpopmiseT 3aKa3-HapsA Ha THyIIEeHHe CKBaXWHEL B 3aka3-Hapsane yKasbpIBalOTCI BCE
HeoOXoIMMEIe CBEICHHS 10 KOMHYECTBY LMKJIOB IIIYINEHH, IULIOTHOCTH, 00BseMy, penentype XKI'
B COOTBETCTBMH ¢ TpeOoBaHMAMH [aHHoro PernmameHTa. 3aka3-Hapsj OTHpaBIAE€TCS IO
3NMEKTPOHHON MouTe Win GaKkCHMUIBHON CBA3M B ciyxOsl cynepsaiisuara OAO «CH-MHI» u

HOpHKIaAbIBacTCH K INTaHY-3aKa3y Ha PEMOHT CKBa)XHHBI KaK HEOThEMIIEMaA €I'0 9acTh.

B coorBeTcTBHE C YTBEPXKIACHHBIM 3aKa3-HapanoM MIOApAMYHK OQJOPMJ]SIGT 3asBKH H

OpraHH3yeT IOIydeHHne pacTBopa riymenns Ha PYC.

Cmyxba cynepBai3uHra OAO «CH-MHI"» OCYIIECTBIIAIOT KOHTPOJIb
COOTBETCTBHS TEXHONIOTHMM TJIyIIEHHS CKBa)XUH, KadecTBa npumensemort XI' ma ckBaxupe

TpeGOBaHUAM JIMCTA IIIYIIEHHS | IUIaHa paboT.

11.1 IloaroToBHTENBHEIE PAGOTHI
OCTaHOBHTH CKB2)XHHY, NPOHM3BECTH €€ pa3pANKY, NPOBEPHTh HCIPABHOCTh 3alOpPHOH

apMaTypsl Ha YCTBEBOM 000pyJOBaHHUH.

3aBe3TH Ha CKBaXHHY OOBEM DJKHAKOCTH COOTBETCTBYIOMIEH IUIOTHOCTH C YYETOM
aBapuHHOrO 3amaca, npuAAMaemoro paBHEIM 10%. Omneparopy I0 TIJYyIIEHHIO INPOBEPHTH

IUIOTHOCTE ¥ 00BEM 10CTaBIEHHOMH KUIKOCTH.
O6opyioBaTh HarHETaTENbHYIO THHHUIO 0OPATHEIM KIIallaHOM.

Ha 3arpy6HOM mpocTpaHCTBe (a B Cilydae 3aKkadkd uyepe3 3aTpyOHOE NpPOCTPaHCTBO - HA

TPYOHOM) yCTaHOBUTH MaHOMETD.

PaccraBuTh arperaTsl M aBTOLUCTEPHBI, MpOH3BecTH 00BA3Ky obopynoBanus H
HarHeTaTeNbHOM JIMHUH, IIPH 9TOM HCIOJL30BaTh HE MeHee 3-X YTOJIBHHKOB - 1-i Ha QoHTaHHOH
apMmarype, 2-i Ha arperare, 3-i B nmuuuu 111 obecnedeHus yria nopopora Tpy6bok B 90 rpanycos.
Co3panue IpaMoro yria HeoOXOAUMO Ul CMATIeHUS BO3MOXHOIO MPH paboTe rHAPaBIHYECKOro
ynapa. ®@nanen ¢ BPC gomken 65ITh NpHKPEILIEH K 3aIBH)KKE HAa QOHTAHHOM apMaType CKBaXKHMHBI
He MeHee 4eM Ha 8 mmunex. ®dnamen He MO/DKEH HMETh CBapHBIX COEIHMHEHHH - TOJIBKO

pe3nrboBrie.

HpOBeCTH OIIPECCOBKY HAarHeTaTeNbHON JIMHMHA Ha [OaBJICHHE, IIpeBRIIAIOIIEE OaBJICHHE

ONIPECCOBKHM SKCIUTyaTalMOHHOH KONOHHEI B 1.5 paza.
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Texuwveckuti cmanoapm «Peznramenm no npuzomoeneHuwo MexXHONOZUYECKUX JcUOKocmetl 2IYWeHUs CKEaXNCuH U
MEXHONOZUU 2NYWEHUA CKEANCUH MEXHONOSUMECKUML HCUOKOCINAMUY

ITpomssectn ompeccopky mnudra HKT nepex riaymenueM Ha IpeiAMET ONpENCICHHS

repMeTHaHOCTH JHOTa (mpu cnymennoM [HO). JlaBnenne onpeccoBKH HE NMOAHHUMATH Beime 50
aT™ Ui HCKJIIOYEHHs BO3MOXHOCTH oOpsBa moaeecku I'HO. B mpomnecce riymenus naBlieHHE

3aKa4ykH He JOJDKHO npeBsnmath Aasnenne onpeccopku HKT.

11.2 HanpagJienne riymeHns - NPAMoii H 06paTHBIH coco0bI
Ilo-ymomyanmio, mpomecc 3aKadyky >KUAKOCTH TIJIYIIEHHs [OJDKEH IPOM3BOJMTHCHE B
TpyOHOE NPOCTPAHCTBO CKBAXKHUHEI (NpsAMoOM cmoco®). JlaHHBIA BapMaHT TiymeHHs obOlaxaer

PAIOM IIPEAMY IECTB:
- MEHBIIE 3aTPAThHl BpEMEHHU Ha IIyIIeHuE;
- MEHBIIIE Pa3BUBAEMOE arperaToM JaBJIeHHE B XOJI€ IIIyIIECHHUS;

-HET IIPOTHBOIABHIKCHH 3aKa9uBaeMoOi  JKHIKOCTH THYINEHUA H BCIUTBIBaOIMeEH

CKBXXKHHHOM KHIKOCTH.

B cnywasx, xorna cOMTh KiamaH Hacoca HE YJaeTcs, IIIyINCHHE IPOM3BOJAT dYepe3
3aTpybHOe mpocTpaHcTBO (0OpaTHEN crioco6). Tak ke mOCTYyHaroT M B cllydasdx, KOrja Haludue
otnoxenuit ACIIO B TpyOHOM mpoctpancTBe MoxeT mpuBectH k 3akynopke HKT B cmywae
MoJajYy XHUAKOCTA B TpyOku. I'nymenue B 3aTpyGHOE NPOCTPAHCTBO NpeAcTaBisIeT coboit Oomnee
npobiemMusrii cnoco® riaymenus. Ecim mogmepXuBaTh ONUHAKOBYIO IPOM3BOLNUTEIHBHOCTH
arperatra, CKOpOCTh [ABMIKEHHS >XHIKOCTH IO 3aTpyOHOMY NpPOCTpaHCTBY OyHeT HHXeE, 9EM B
coydae 3akauku ee B Tpybku. Illamka medTn OGymeT cTpeMHTBCA K BCILUTBITHIO B MEUIEHHO
OBIKYMEHCA BHM3 JKHAKOCTH TiaymeHus. [Ipm 3ToM cmocobe TiymeHHS HE0OX0aUMO
CYNIECTBEHHOE YBEIHUECHAE PACXO0/1a KUIAKOCTH Iy eHHA Ha KOMIEHCAIHIO IOJBCIIBITAS INANKH

HedTH.

11.3. TexHOJIOTHH TIIyIIeHHs CKBAXKAHBI
KonmyecTBO IUMKIIOB INIyHICHHs OIpeenseTcs rinyOuHoi cirycka obopynosanus. B 1 mux

rIymarcs CKBa>KHHEBI IIPH CICOYIOIIHX YCIOBHAX!

1. ITpu HKT, coymenHbIX 10 uHTepBaja nepdopamuy, WI¥ HaXOAAMMXCA HEe BHIIIE
100 M ot Hero, rilymeHHe IPOU3BOAMUTCA B OAMH IUKI (POHTaHHAS CKBaXKMHA MIIM CKBa)XXHHA,

obopynosannas IIII'H ¢ xBocToBMKOM 110 326051).
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Texnuueckuii cmanoapm «Peznamenm no npuzomoenenulo MEXHOROZUMECKUX JICUOKOCMEN ZNYUENUS CKBANCUH U
MEXHONOZUU 2NYIEHUA CKEANCUH MEXHONOZUYECKUMU HCUOKOCTAMUY

2 CxBaXXHHBI, 3KCIUIyaTHpPYeMEBIE B HHTEHCHBHOM pexxume, ¢ OIIH, ycraHOBIEHHBIM

He Bpime 100 M ot uHTepBana nepdopanuy IpH YCIOBHH BHICOKOW NMPHUEMHCTOCTH CKBAaXXHHBI H

BO3MOXHOCTH IIPOJaBKH HH)KepaCHOHOXCEHHOﬁ JKHAKOCTH B IJIACT .

11.3.1 I'mymenne gepes HKT npn naxoxJeHHH npaeMa Hacoca (J1u6o BOponKH, IH60

apyroro cnymennoro Ha noasecke HKT uncrpymenTa) B 30He HHTepBaJia nepdopanuy 1

HIDKE ero.

IIpu HaxoXIeHHH NpuUeMa Hacoca B 30HE WHTepBana nepdopalud H HHXe €ro (Ipu
Hamaund 3YMII®a wve Gonee 10 M) rmymenne depez HKT ocymecTBageTcs OXHOUMKINYHOH
3aMEHOH JXKHIKOCTH CKBaXHHBI Ha JKMJAKOCTH TiymeHmsa. Pacder oObeMa >XHAKOCTH IJTyIICHHS

IPOU3BOIUTCS IO hopmyie:

Veaym = VHkTeayr + (Vi suyr - VHKTyapyx)s M’ 4)

rae:
VHKTB}M - payTpenHuit 06seM HKT, paccuntsiBaercs mo popmyne:
VHKTBH}'T . Wrzﬂx‘r *Hoas M39
rae: T = 3,14;
Tuxr - BHYyTpeHHHH pagunyc HKT;
H,,ac - riry6una cmycxa macoca, M;
Va/k BHYT - BHYTpEHHUI 06BEM 3KCIILYaTAMOHHON KOJIOHHBI:
Vi BHYT 'erafx * Hax, MB’
The: T'y/x - BHYTPEHHUH pafuyC 3KCIUTyaTaMOHHOM KOJIOHHEI,
Hs/x — rny6una no ctBoiy B 3/k 110 3a605, M;
VHKTyapyx - Hapyxusiit 065eM HKT, paccuursiBaercs mo popmye:
VHKTnapyx = TEI’ZHK-; * Hyac, M3:
rae: My~ HapyxHb1# paguyc HKT, M;
Huyac - rrybuna comycka Hacoca, M;
(Vissk suyr = VEKTyapyx) - 06BEM XHIKOCTH B 3aTpyGHOM IIPOCTPAHCTBE JO BEPXHHX JIEIP
HHTepBaia nepdopamuu.

ITpu TakoM TIylIEeHHH - IOJHOE 3aMelIeHHe CKBaXMHHOM XUIKOCTH 32 OJMH IUKII, IIOCIe
crpasnuBanus Xaeinerus u3 HKT m 3arpyOHOro mpocTpaHCTBa MOXHO OPHUCTYHAaTh K PEMOHTY

CKBa’XHHBI.
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Texnuueckuti cmandapm «Peznamenm no npuzomognenuio MexHONOZUYECKUX DICUOKOCMETl ZTYMEHUA CKEAadCUN U
MEXHONO2UU 2RYUIEHUR CKEQNCUH MEXHONO02UHECKUMU JCUOKOCIMAMU)

11.3.2 I'nymenue 1yepe3 3aTpyOHOe HPOCTPAHCTBO NPH HAX0XKACHHH NMPHEMa Hacoca

(nmubo BopoHkH, MG Apyroro cnymennoro Ha noasecke HKT macrpymenTa) B 30He

HHTEpPBaJIa Hephopannu 1 HIKE ero.

Ilpp HaxoXxAeHMH nNpHeMa Hacoca B 30H€ HHTepBaja mepopanmm H HHXKE €ro
(mppramuunu 3YMII®a me 6Gomee 10 M) riymeHue 4depe3 3arpyOHoe HNpPOCTPAHCTBO
ocymecTBiieTrcs aHamormuao riaymeHuio depe3 HKT omHommkmm4HOM 3aMEHOH KHAKOCTH
CKBa)XXWHBI Ha XHAKOCTH IIymeHusa. Pacuer oObemMa XHIKOCTH IIIyIIEHHs NPOU3BOLUTCSA MO TOH

xe Gopmyne:

= 3
mem = VHKTBnyr G2 (Vahc BHYT ~ VHKTHapym)’ M 5)

IIpu TakoM cmocobe riaymieHHs Takxe mociae crtpapnuBanus aAasnends u3 HKT n

3aTpyOHOro NMPOCTPaHCTBa MOXKHO NMPHUCTYNATh K PEMOHTY CKBa’KHHBI.

11.3.3 I'inymenue yepe3 HKT npn naxoxaeHus npueMa Hacoca (100 BOpoHKH, Ju00
apyroro conymennoro Ha noasecke HKT mucTpyMenTa) Boime 30HEI HHTEPBaJIa
nepqmpa.unn.

Ilpn HaxoxaeHuM mpHeMa Hacoca BHIIE 30HBI HMHTepBana mnepdopanum (ubo npu
HaXOXIEHUH NpHeMa Hacoca B 30HE HHTepBaja mnepdopanmy, HO OpH HanMduu Oonbimoro
3YMII®a - Gonee 10 M) rimymenue ugepe3 HKT ocymecTBnseTcs MHOTONMKIMYHOH 3aMEHOM
JKHAKOCTH CKB&XHMHBI Ha >KHIAKOCTH IIymeHus. MHOTONHKIHNYHOCTE TIyLICHHS 3[1€Ch SABIAECTCA
HEoOXooMMOM M CBf3aHa C TeM, YTO NpH JaHHOH riyOHHE CIycka Hacoca HEBO3MOXHO BCIO

CKBaXXHHHYIO JXHAIOKOCTE 3aMCHHTE XKUIKOCTRIO ITTYIICHHA 3a 1 muxt.

Ob6remMoM mepBOro HUKIa riymeHus oObIYHO sBIsAeTCA 00BbEM 3aMemaeMoM XHIKOCTH OT
TeKymero 3abos CKBaXXHHBI [0 IpHeMa Hacoca. B HEKOTOpHIX Clydasdx, KOrja, HaupuMep, B
CKBa)XHHE HaXOAMTCS Iepo-BOpoHKa Ha riaybune 500 M, 06beMOM nepBoro nmukia Oyer sBaAThCS
o0neM xuakocT 3a 1 muki, T.€. B ganHoM ciaydae oboseM HKT 500 M mmioc o6beM 3atpyOHOro
npoctpancTea 500 M. Heobxomumoe KonudgecTBO IMKIIOB TIYIIEHHS HaXOOUTCA M3 pacdeTa

3aMEHBI BCero 00peMa CKBaXXUHHOM XUAKOCTH HA JKHIKOCTH TNYIICHHA.

Taxum obpa3zom, o6veM mnepBoro muiia riaymenus depe3 HKT paccunteiBaercs mo

dopmyne:
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Texnuyeckuii cmandoapm «Peznamenm no npuzomoeneHuto MEXHONOSUYECKUX DHCUOKOCMEH 2NYWEHUS CKEAJNCUH U
MEXHONOZUU 2NYWEHUA CKBANCUH MEXHONO02UYECKUMU HCUOKOCAMUY

Vie=mn*r’ *H, 6)

I'me Vi, - 065eM nepBoro mukia, M°;

I' - BHYTPEHHHH pagayc 3/K, M;
H, - paccrosnue ot npuema macoca 710 3605 CKBaXHHEL, M.

JInbo, B cayuae, xoraa Vs Tekymero 3a60s 10 BOpOHKH Oonplie, 4eM Vo OT BOPOHKH JI0

yCThsA
Viu=n*r’*H, 7)

I'ne Vy, - 06BeM nepBoro nuxia, M°;

I - BHyTpEHHHI pagayc 3/K, M;
H; - rry6Guna coycka Boponkm, M.

BpeMsi 3aMemeHus XUIKOCTER MeX/Iy IMKIaMU PACCIUTHIBAETCS 110 opMyIIe:
T=H / v, cex 8)

rae H - paccrosame ot npueMa Hacoca 10 32001 CKBaXXHHEI (M);
V - CKOpOCTH 3aMemenus (M/c)
(or 80 mo 150 m/gac, 3aBucsmas OT pa3HOCTH IUIOTHOCTEN pacTBOpa TIIYINECHUS M

mnactoBoro ¢mouna. ITo PIT 153-39-023-97 — opuentupoBodso 0,04 M/c unu 144 m/gac).

Ob6semom BTOporo mukna riuymenus depe3 HKT (npu 3amene nepseM IUKIOM
obbeMa CKBaXHHHOM JXHAKOCTH OT 3a00s8 MO mnpueMa Hacoca) SBJIAETCA 00BeM 3amelaeMoiu
KMIOKOCTH OT Hacoca A0 yCThA CKBaxKHHbL. OO0beM Broporo nukna riuymenus dgepes HKT

paccUHTHIBAETCA O HOPMYIIE:

Vlu. = VHKTBnyr + (vt))'l( BHYT ~ Vumnapyx), 'y 9)

I'me Voa/k BHYT - BHyTpenHuit 066em HKT, Mm;
Vais sayr ~ BHYTPEHHHH 00BEM SKCIUIyaTallHOHHOM KOJOHHBI [0 IpHeMa Hacoca,
paccyHuTHIBaeTCs 110 hopMyJIe:
\% = % * Hog, M
s/ ryt — T o/k aks M,
rae: Iy, - BAYTPEHHUH paiiyC SKCIUTyaTallHOHHOH KOJIOHHEL,

Ho/k - rny6buna o cTBony B 9/K 4o DpueMa Hacoca, M;
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Texnuueckuii cmandapm «Peznamenm no npuzomoenenulo MexXHONOSUMECKIUX JICUOKOCMEN 2NVMEHUS CKeaXCun U
MEXHON02UN 2NYWEHUS. CKBANCUN MEXHONO2UNECKUMU JICUOKOCMAMU»

VHK Tyapyx - HapyxHubii 065em HKT, M.
B curyamum, xorga WA 3aMemeHHs HYXHO 3 M 0ornee IMKIOB IS NMONHOM 3aMEHEBI
ckBaxnHHOH xuakoctn Ha JKI', pacuer 3-ro M 4-ro UUKIOB M BpeMs OTCTOS MEXAY HHMH

PACCUYHTBIBACTCA AHAJIOTHYIHO pacydcTa 1-ro 1 2-ro nUKJIOB.

11.3.4 I'nymenue 4epe3 3aTpy0Hoe NPOCTPAHCTBO IPH HAXOKACHUH HpPHEMA Hacoca

(nu60o BopoHKNH, MO0 Apyroro cnymennoro Ha noasecke HKT nucrpymenTa) Beime

30HbI HETEpBaJa nepdopanmn.

[Ipy HaxoXIeHWM NpUEMa HAacoca BHILE 30HH HHTepBasa nepdopamum (mubo npu
HaXOXJEHHH Hacoca B 30He MHTepBana mepdopanun, HO npu Hammuuu 6omsmoro 3YMIIda -
Gomee 10 M) rnymenue uepe3 3aTpyOHOE HPOCTPAHCTBO OCYINECTBIAETCH MHOIOMHKIMYHOM
3aMEHOM JKHIKOCTH CKBRXMHBI Ha XHAKOCTH IiymeHAs. JlaHHBIH cIoco6 IiIyINeHAsS aHaJOrHYeH
npeasiAymeMy. EQMHCTBEHHON pasHumed mo cpaBHeEmio ¢ riymenueM 4epes HKT mpm
HaXOXIECHHWH Hacoca BhINIe 30HBI HHTEpBajia NeppopanuH ABIAETCA OOJbIIEE BPEMA OTCTOA
Mexcy mukramu (T.K. JKI Oymer ocenate 0T HEKOTOPOTO PACCTOAHHS OT yCThA CKBAXHHEI, @ HE OT
npueMa Hacoca). Pacuyer rayOumsl, ¢ xotopoit Oyner ocemare XXIT mepBoro mnwuKia,

TIPOM3BOAUTCA IO popmye:

Hnaqln = Vlu I (Sahc BH. 7 Smc‘r napync)s 10)

Fme V- 065eM nepBoro nukia rirymeHus;
S5/K BH - II0IMAaNs IONEPEYHOro CeYeHus 3/K 0 BHYTPEHHEMY JIHAMETPY
(Ss/x B = 71:1‘23;,( rae: Iy - BHYTPEHHUH pajiiyc 3KCILUTyaTallHOHHON KOJIOHHEI);
SHKTyapyx - mI0Imans nonepeynoro cedenus HKT no mapyxaoMy nuamerpy
(SHKThapyx = nrznm*“ap,* rAe: THKTuapyx - HapyxHuid panquyc HKT).
Bpemst 3ameleHHs paccYMTHIBAETCS AHAIOTHYHO BPeMeHH 3aMmemenus no Gopmyne 8,

eIMHCTBEHHOE B 3To# Qopmyne H momensercs Ha H; - Hoagaln, ®dopmyna npEMeT ciiemyomui

BHI;
T = H, — Hyau1n) / v, 9ac 11)

rae Hs - riyOnna cKBaXXHHEL 10 HCKYCCTBEHHOTO 3a60s O CTBOIY, M;
Hpauln - rmy6uHa B 3aTpyOHOM IIPOCTPAHCTBE, ¢ KOTOPO# HagHeT ocenath JXKI', M;
V - CKOpOoCTh BCIUIbIBaHUSA HehTH B Boje — 70 M/4yac. Bce ocranbHOE pacCYMTHIBACTCS

aHaJIOTHYHO nyHKTY 11.3.3.
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Texnuueckuii cmandapm «Peenavenm no npuzomosneruio MeXHOROZUYECKUX JCUOKOCMEN 2TYUIERUA CKEUNCUH U
IMEXHONO2UY 2AYUEHUA CKEAMNCUH MEXHONOZUYECKUMU IHCUOKOCTISIMUY

11.3.5 I'mymenne 9epes HKT ¢ ucnonb3oBannem moaumepHbIX OydepHBIX cOCTAaBOB

IpH HAX0KAeHNU MpHeMa Hacoca (100 BOPOHKH, JIHG0 IPYroro COymeHHOro Ha

noasecke HKT mHcTpyMeHTa) BhIIE 30HBI HHTEpBaia nepdopanum.

Cooco6 raymeHus ¢ HCHOIB30BaHHEM NonuMepHHIX Oydeprsx cocraBoB Tuna «Illancy,
BYC, ICXKI" umx BC uepes HKT ornmuaercs or cmocoba raymenus depes HKT 6e3 mmx
ciexyiomuM. B mepByio ouepens B CKBa)XXHHY 3aKaduBaeTcs o0BeM IoinuMepHoOro OydepHOro
COCTaBa, JOCTATOYHBIA A NepeKphITHA nepdopanuonHex oreepcTud Ha 50-70 meTpoB BhIE
uHTEpBasa nepdopanuu. 3aTeM paccUMTAaHHEIH 00BeM momuMepHoro . 6ydepnoro cocrasa
nponaenuBaetca obsemom JKI'C, paBusiM BHyTpeHHeMy obbemy HKT - no BeIxona madku cocTaBa
u3 mpueMa Hacoca (npoaaBky JXXKI' ocymecTBIATh, NpH OTKPEITOH 3aTpyOHOH 3amBmxke!). Ilocne
9TOro CKBa)KHHA 3aKPBIBACTCS HA OTCTOM HAa BPeMs, paCCIMTAHHOE HCXOII M3 CKOPOCTH OCelaHHs
COCTaBa M PpAacCTOSHHS OT MpHeMa Hacoca 10 uHTepBasa mnepdopaunuu. Ilocme orcros
OCYIIECTBJIACTCS BTOPOH IMKJI IJIyLIEHHs - JUIS 3aMemeHHs o0beMa CKBaXXHHHOH JKHIKOCTH B

3atpy6noM npoctpancTBe 1 HKT Brime npuema nacoca.

11.3.6 I'mymenue qepe3 3aTpy0Hoe MPOCTPAHCTBO ¢ HCI0JIH30BAHHEM MOJHMMEPHBIX
OyfhepHbIX cocTaBoB NpU HAXOXKJAEHNH NpHeMa Hacoca (ndo BopoHKH, MubO Apyroro
coymenHoro Ha nogsecke HKT nucTpymenTa) Bhle 30HbI HHTEPBaa nepdopanum.
JlanHbl# cmoco® TIIIymmeHHs OCYIEeCTBISIETCS aHAJIOTHYHO NpensinymeMy. Pasnuma c
OpeABIAYINUM CIIOCOOOM TIIYINEHHA COCTOMT B TOM, 4YTO Iayka COCTaBa IPOJABIHBACTCA IO
npueMa Hacoca o6bemMoM XI', cooTBeTcTBYIOIIMM 00BEMY 3aTPyOHOI0O MPOCTPAHCTBA OT YCThA 110
npuema Hacoca (0013aTenbHO IpH OTKPBITOH OydepHoii 3anBuxke - uTobsl JXKI' He nponaBniace B

npoAayKTHBHEN miuact!). OcTanpHas nponeaypa oCyIecTBIIeTCA aHaJloruyno nyskry 11.3.5

11.3.7 I'imymenune uepe3 HKT ¢ ucnosp3oBaHHeM ¢ HCNO/IL30BAHHEM OJOKHPYIOIMIHX
COCTABOB NPH HAXOKACHAU NpHeMa Hacoca (Mubo BOpoHKHM, MU0 Zpyroro
cnymenHoro Ha noasecke HKT mucTpymenTa) Bhile 30HbI MHTEPBaJa nepdopannm.
Cnoco® mirymenus ¢ wucnomp3oBanHeM Onokupyromux coctapoB THma IICKI mmm
Ouonomimepnsix coctaBoB BC uepes HKT ornmuuaercs ot cnocoba 6e3 HKT. B nepryio ouepens B
CKB&)XMHY 3aKa9MBAETCsA pAacyYeTHHIH 00BEM OJIOKHPYIOINEro COCTaBa € YYETOM NEPEKpHITHSA
nepdopanmonnsix oTBepcTuii Ha 50-70 MeTpoB BeIIE HHTepBaia mnepdopanuu. 3aTeM
Ooxupyiomuii cocraB mpopapnuBaercs ob6semoM XI'C mo HKT Ha nupkynsmmio [0 BeIXoja
nayku OIOKHPYIOHMIEro cocTaBa W3 mpuema Hacoca (mpojaBky XXI' ocymiecTBIATh NPH OTKPBITOH

3aTpyOHOil 3aaBiwkke). [lanee 3akpriBaeTcs 3aTpyOHas 3aBH)KKa U IPOAOIKAETCA MpoJaBKa Ha
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Texnuueckuii cmandoapm «Pe2namenm no npuzomosneHulo MEXHONOZUMECKUX JICUOKOCMEN 2NYWeHus CKeadCcun u
MEXHON02ZUU 2HYVMENUA CKBAJICHH MEXHONO2UYECKUMU HCUOKOCTAMUY

mnact no HKT npn MusuMansHO# CKOPOCTH 3aKadKd M JABJICHHHU, HE NPEBHINAIOMEM HaBICHHS

ONPECCOBKA KaGensHOTO BBOJA, B PACUETHHIA MHTEPBAN YCTAHOBKH Gnoxupyromero cocrasa. [lo
OKOHYaHMH IPONABKH 3aKpBIBaeTCAd CKBa)XXMHA W OCTaBISAETCS HAa TEXHOIOTHYECKHH OTCTOH, a
AMEHHO, Ha BpeMs, HEoOXoauMoe Ui OCefaHus COCTaBa H CO3JaHUs rejeobpasyromied cMecH,
ACXOMi1 W3 TeOoJIOTO-TEXHHMYECKHX XapaKTEPHCTHK CKBaXuHBI (mpuMmepHO Ha 4 4daca). Ilo
OKOHYaHHH TEXHOJIOIHYECKOro OTCTOS OTKphiBaeTcs TpyOHas M 3aTpyOHas 3a/BHKKH M BEAETCA
Habmromenne 3a cxkBaxmHOH B Tewenmm 1 gaca. Ilpu orcyrcreuu mpussaxkos HI'BII cksaxuna

CUHTAeTCs 3ariyeHHOM U fanbHeimue paboThl MPOA3BOAATCS N0 ocHOBHOMY Iutany TKPC.

11.3.8 Dnymenue gepes 3aTpy6HOe NPOCTPAHCTBO € HCIOIB30BAHNEM GJIOKHPYIOMIHX
COCTABOB, IPH HAX0XKJEHHH NpHeMa Hacoca (inbo BOpoHKH, b0 ApPyroro
cuymenHoro Ha noasecke HKT uncTpyMenTa) Bhlme 30HLI HHTEpBaaa nephopanuu.
JlaHHBIH cnoco® rIioymmeHHs OCYIIECTBIACTCS AaHAJIOrMYHO IpeaslaymeMy. Pasmuma c
OpeABIgYIIUM cOoco0oM TIMyINeHHS COCTOMT B TOM, YTO IIa4Ka COCTaBa IPOAABIUBAETCA N0
npreMa Hacoca obsemoM JKI'C, cooTBeTcTBYIOmMMIM 00BEMY 3aTpYOHOrO NPOCTPAHCTBA OT yCThA
JI0 IIpUeMa Hacoca, Ha DUPKyIAuuio (IpH oTKpeIToi OydepHoi 3ansmxkke). [lanee 3akpriBaeTcs
b6ydepHas 3aaBHXKKA U NPOAOIDKAETCs MPOAAaBKa Ha ImIacT no 3arpybmomy mpocrpanctBy JKI'C
OpH MHHUMATBHON CKOPOCTH 3aKadKy W JABJICHHM, HE NPEBBINIAIONEM HaBJICHUS ONPECCOBKH
KabensHOro BBoza. [IpH HanuuyuM [AaBIEHWS 3aKkadaTh Ha IHUPKYJLINMIO IO 3aTpyOHOMY
NPOCTPAHCTBY NPH MHHHUMAIBHOK CKOPOCTH 3aKaYKd U JaBICHHUH, HE MPEBBHIMIAIONIEM JaBICHHS
onpeccoBKH KabempHoro BBoza, pactBop JKI'C. Ilo oxoHYaHHMHA NPOAABKH 3aKphIBAETCS CKBaXHHA
H OCTaBJIJgeTCAd Ha TEXHOJOTHYECKHH OTCTOH, a UMEHHO, HA BpeMs, HeoOXonuMoe Ui OCeNaHMs
cocTaBa M CO3JlaHMd rejeobpasyomeil CMECH, HCXOII U3 Ie0JJOro-TEXHUYECKHX XapaKTEPHCTHK
CKBa)XHMHBI (mpHMepHO Ha 4 daca). Ilo OKOHYAHHMH TEXHOJIOTHYECKOTO OTCTOS OTKPBIBACTCS
TpyOHas U 3aTpyOHas 3aJBUKKH M BelaeTcs HabGIIofeHHe 3a CKBa)XXHHOH B Teyenud | gaca. Ilpm
orcyrcTBHM mnpuzHakoB HI'BII ckxBaxuna cumTaercs 3alJIyIEHHOH M JanbHeHInHe paboTHI

HNPOM3BOAATCA IO ocHOBHOMY Iiany TKPC.
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11.3.9 TexHoNOrus riIymeHHs ropu3oHTAJBHBIX CKBAXKHH MOC/¢ MHOTOCTAAHMHHOI O

I'PII (MI'PII)

Kaxk moka3sIBaeT HpaKkTHKa, B TOPH30OHTAJIBHEIX CKBaXKAHAX nocne MEoroctaguinoro I'PII
(MI'PII) Hepeako HabmoKaeTCs MOBHIIIEHHOE H aHOMAJBHO BBICOKOE ILIACTOBOE aBIICHHE,
TIyINeHHEe KOTOPHIX He yAaeTca pactBopaMH Ha ocHoBe CaCly.

AHOMaNbHO BEICOKHM IIACTOBOE JABJIEHHE Ha3bIBAeTCs B CiIydae NpeBbImeHns uM Ha 10
H GoJee MPOLEHTOB [JaBICHHUS THAPOCTATHIECKOT0. Y CJIOBHS IIyIIeHUs B JaHHOM ciydae OymyT
COOIOIEHBl NpH CO3/2HMW INPOTHBOAABIEHHWS Ha IUIACT JKHAKOCTBIO C ropasgo Oonpruei
IUIOTHOCTHIO, 9EM B CIIy4ae ¢ HOPMabHBIM MIACTOBEIM HAaBIICHUEM.

11.3.9.1 ’KuaxocTn riynieHus, NpUMeHseMble NP NOBLIMEHHOM ¥ AHOMAJIbHO
BBICOKOM IIACTOBOM JAaBJICHHH

B nannoif obnacte raymenus maubonee MaccoBoii um aemeBoi conbio aBnagerca CaCly,
KOTOpast HMCIONB3YETCS IS CO3JaHHsS pacTBopa IoTHOCThIO 1180 - 1400 xr/m’. Bo3Moxwo
MpUMEHEHUE U ApYTHX, bojee peaxux cojei, HO Ui 3TOro He0OX0 UMO BiafeTs HHPopManueH o
MaKCHMaJlbHO BO3MOXXHOM IIOTHOCTH pacTBOpa.

JnanazoH BO3MOXKHBIX 3HAYEHHH IUIOTHOCTH, CO3/aBaeMBIX IpPH HCHOIB30BAHHH
Pa3sNMYHBIX COJe#t, IpeacTaBieH B Tabmune 1.

Tabmuna 1 — [InoTHOCTE pacTBOPOB coueit

Juanazon mmotaoct XKI' B kr/m3
KCL 1000 — 1160
NaCl 1000 - 1180
NaCl/CaCl, 1200 — 1300
CaCl, 1300 — 1400
CaCl,/CaBr; 1400 — 1800
CaBr,/ZnBr; 1800 — 2300

KomuuectBo pearenra (NaCl, KCIl, CaCl;), TpeOyromerocs JuUIi HIpPHIOTOBICHHS
HeoOXoauMMoro obbeMa J>KHAKOCTH TIJIyINEHHS ONIpEeAENeHHOH IUIOTHOCTH, PAaCCYUTHIBACTCA IO

dbopmyne:

A = Y, x(Yyr = ¥5)x V, x10
¢ Y,-Y,

rae: Mp — KOIMYECTBO peareHTa, Kr;
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Yp — y#ensHEI# Bec pearenra, r/cM3;

Y)Kr — yAeIbHBIH BeC XUAKOCTH IIymeHus, r/cM3;
YB — ynenbHpli BeC BOJBI, HCHOJNB3YEMOHM JUIA TNPHIOTOBIEHHS >KHAKOCTH

DIymeHus, r/cm3;

Y — TpebyeMsiii 00BeM XKUAKOCTH IIIyIIEHUs, M3.

Henxoctarkamm pacTBOpOB BBICOKOM IUIOTHOCTH SIBJISIOTCS OTHOCHTENBHO OoJiee BBHICOKAs
CTOMMOCTDh HMCHOJB3YEMBIX COJNICH, KOPPO3HOHHASA aKTUBHOCTH B CHITY BBICOKOH MHHEpAIH3aIlUH.
IIpumenenne pacTBOPOB BHICOKO#M IIOTHOCTH HE MCKIIOYAET Mpomecca X (GUIbTpalHH B IUIACT,
rZie IpH KOHTAKTC C IIJJaCTOBEIMH BOJAaMH BO3MOJXHO BhinazeHue conedl. Yem Gomnpiue 10THOCTD
pacTBOpa, TEM HHTEHCHBHEE OH (PHIBTPyeTCAd B IUIACT, YTO BHI3LIBAET CYIIECTBEHHOE CHHXKECHMHE
nporunaemocts [1311 mo redTn.

OmnucanHble HEJOCTATKH YCTPAHAIOTCS MPUMCHEHUEM MHITHOMTODOB COJICOTIOXEHHS ML
CHHDKEHHS BEPOATHOCTH BHINAJCHHS cONel, HHTHOUTOpa KOPPO3HMH ISl CHHXKEHHA KOPPO3HOHHOM
arpecCHBHOCTH “BBICOKOMMHEpaIn30BaHHOro paccona. KarnomaxtusHbli IIAB, Bemonmsiomui
oObrano pons MHrHOMTOpa HAOyXaHMs IVIMH, B JAaHHOM CJIy4ae COXPaHUT HMOBEPXHOCTH MOP OT
THOPO(GHIH3aIMA M TPeNoTBPaTHT cHMXeHHe mnpoHunaemoctH II3I1 mo negpTn. IlpaBmia
HCIOJIb30BaHHA HHIHOUTOPOB, JO3HPOBKH ONHMCAHBI HHXKE.

Onnako ucHonp30BaHHE HMHTHOMTOPOB HE IIPeJOTBPATHT NPOHHKHOBEHHE pPacTBOPOB
BBICOKO¥M TIIOTHOCTH B TINAcT, a TONBKO CHM3UT OTPHUIATENbHOE BIUSHHE €€ Ha MOopoay.
Munumu3zanus npoHukHoBeHust JKIT B IDmacT [ocTHraeTcs Iojadeil B CKBaXHHY Iepef
KHUAKOCTBIO TIIyIICHHA Nauky OJOKHpYylomel >XHIAKOCTH, MMEIOINEH BBICOKYIO BS3KOCTH H
HHU3KYIO QHIBTPYEMOCTH B ILIACT.

B yCcnoBufX MOBBIUEHHBIX W AHOMANBHO BBICOKMX IUIACTOBEIX HaBleHu#, Haubonee
1enecoobpasHo HCHONB30BaTh TSKENbIE PAacTBOPHI B COYETaHHH C OydepHBIMH OTOPOYKAMH
HHBEPTHO-3MYJIBCHOHHBIX pacTBopoB (MIP), umeromux NOBHIMEHHYIO BS3KOCTE M 0COOEIE
peosIoruyecKue CBOHCTBA, NMPENOTBPAMAOINHE KaK NPOHHKHOBEHHE B IUIACT, TaK H BBITECHEHHE

HX ¢ 32001 TsOKeNBIMEH pacTBopamu ocHoBHO#M KT .
11.3.9.2 Kparkas xapakrepactuka UJP
OMyJIbCHH HpPEJCTABIAIOT COO0H HeyCTOHYMBBHIE NHCIEPCHBIE CHCTEMBI, 00pa3oBaHHEIE

AByMs (uiau 6ollee) B3aMMHO - HEPAaCTBOPHUMEBIMH APYT B ApyTre XuAKocTaMH. [Ipu 3ToM XUAKOCTS,

ABJIIIONAACS HENPEPHIBHON B O9MYJIbCHH, B COCTaBe KOTOpPOM JUCHEPrHpOBaHHA Apyras >XHAKOCTH
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B BH/IE MENIKHX IJI00ys, Ha3pIBaeTCA AMCIIEPCHOHHON (BHEIIHEH) cpefoi, a AMCIeprapoBaHHas

KHJIKOCTB - TUCNIEPCHOH (BHYTpeHHEH) da3oil.

Ecnu pucnepcHoHHas cpelia B 3MYJIBCHH NPECTaBlIeHa MOJIIPHOA XUAKOCTBIO, TO TaKasl
IMYJIBCHS Ha3bIBAeTCS NpsMoit miu smynabcued 1 (mepBoro) poma - "macno B Boae". Ecmu xe
NUCIIEPCHOHHAs Cpefa NpeACTaBleHa HEMOJAPHOH >KHIKOCTHIO, HA3hIBAEMOM, Kax IIpaBHIIO,
MacJjIoM, TO SMYJbCHs Ha3kBaeTcs oOpaTHO# win sMmynbcueii I (BToporo) pona - "Boza B Macie".

Berpewaromuecs B nATeparype — TepMHHBL:  "mHBepTHaf',  "ruapodobuas”,
"BoponedTaHas" OMyNBCHM SBISIOTCH CHHOHMMaMu ofpatHoi sMmynescuu. Hapsamy ¢ staMm
TEPMHHAMH yNOTPeOIAIOTCS ¥ Takue Kak: HHBEpPTHO-IMYJIBCHOHHEIN OypoBoi pactBop (UOBP),
BHICOKOKOHIICHTPHPOBAHHBI  MHBEPTHO-IMYIBCHOHHBIH  pactsop (BHMOP), umsepTHO-
MY IBCHOHHEIH pacTBop (UDP), runpodobHO-3Mynscuonubid pactBop (I'DP) n apyrue, xoTopeie
TaKXK€ OTHOCATCA K OOPaTHBIM SMYJIBCHSIM.

OMYJIbCHH, HapsAy ¢ TaKUMH KOJUIOHHBIMH CHCTEMaMHM Kak IEHBI, TYMaHEI, CYCIICH3UH,
SBJISIOTCSE HEPABHOBECHBIMH, T.€. TEPMOAMHAMHUIESCKAMHI HeyCTOWIMBEIMU cucTeMamu. [Iponeccsr,
IPOHCXONAIAE B HAX CaMOIPOH3BOJIGHO, HAIpaB/ICHBI Ha CIHSHHE AHCIEPTHPOBAHHBIX YACTHI
MeXAy cobol, 9T0 B KOHETHOM HTOTe MOJXXET MPHBECTH K IOJIHOMY PAacCIOCHHIO CHCTEMBL HA JBE
¢aspr. Kpome Toro, smynscuu 06iafaror CocOOHOCTBIO B ONpPENENECHHBIX YCIOBHAX H3MEHHTH
CBOH THII, T.€. IPSIMas 3MYJILCHS MOKET peBpaIaTscsa B 00paTHYI0 H HA0OOPOT.

K ocHOBHBIM DpH3HaKaM cTaOHIbHOH OOpaTHOM S5MYJNBCHH OTHOCSATCA: HEOrpaHWYEHHAs
pPacTBOPHMOCTG B YIJICBOAOPOAAX M HEPAacTBOPHMOCTh B BOZAE, CHOCOOHOCTE CMAayHBaTh
ruipodoGHYIO TIOBEPXHOCTE, MOBHIIEHAE BS3KOCTH IO Mepe JONOTHHTEIBHOr0 JHCIeprupOBaHus
B Hell BOXHOMH da3sl.

Jns o6pa3zoBanus U cTabuIH3aMKA IMYIBCHHE TPEOYIOTCS 3MYIBraToOpPHI - IOBEPXHOCTHO-
axtuBHble BemecTBa (IIAB) Hedrenon-H3, nobasnenme xoTopeix 2(QeXTHBHO CHHXKAET
Mex(dasHOe HaTKeHHE 3a CUET IIOJNIOXKHUTENHHOW ancopObumM Ha rpaHWme paszena a3 H
co3[aBaJii Ha HEH yNOPANOYECHHBIH aNCOPONHOHHBIA CJIOH, HpENATCTBYIOWMH KoaleCUCHIIHH
Kanens.

JUisi CHIDKeHMs B3pHIBOOE30IacHOCTH WHBEPTHO-3MYIBCHOHHBIX PACTBOPOB NPUMEHAETCH
pearent OII-10. Jo6asnenne ot 2,5 0o 4,5 % TOBapHOro BemeCTBa NMPEMATCTBYIOT 0Opa3oBaHHeE
MEHHBIX CHCTEMBI, TEM CaMBbIM, YMEeHbIIasi BEPOATHOCTH B3phIBa CMECH.

OMyALraTopel -  3TO  MacjOpacTBOPUMEBIE  MBUIa  OpPraHMYecKUX  KHUCIOT:
MacjIopacTBOpPUMBIE OKCAHOITHIHMPOBAHHbLIE IPOM3BOAHBIE OPraHHYECKHUX KHCIIOT, CIIOKHBIX
2QHpOB, aMHIOB, AMHAO30JMHOB;, BHICOKOMONEKYJIAPHBIC aMHIBI;, CIOXHBIE JGHPEl XHPHBIX

KHCJIOT; MblIIa cynbdoxucaoT u apyrue [IAB.
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11.3.9.3 IIpuroToB/jieHHe HHBEPTHO-3MYJIbCHOHHOI0 PACTBOPa B POMBIC/I0BBIX

YCIOBHAX

OO6s3aTenpHEIM 3JIEMEHTOM Y3JI0B M YCTAHOBOK i mnpurotosicHus MOP ciayxuar
aacneprarop, obnergaromui NOMydYeHHE IMYIBCHH 32 CYET MEXaHW9YECKOTIO JHMCIIEPTHpPOBaHHUSA
BOAHOH a3kl U ee AaKTHBHOIO II€peMElIMBaHHA C YTJIEBOJOPOAHOH Ccpeio, B KOTOpOH
TIpeIBapHTENFHO pacTBOPeH 3Mynbrarop. MIDP B NPOH3BOACTBEHHBIX YCIOBHAX MOTYT OBITH
IPUIOTOBJIEHB! IIPH HCIONB30BAHHM BPEMEHHBIX TEXHOJNOTHYECKMX Y3JI0B, MEPEABHXHBIX H
CTallHOHAPHBIX YCTaHOBOK C mpwMeHenneM smyinsratopa Hedremon-H3. Tak xe B xadectse
JUCIIepraTopa MO>XeT OBITH MCIONBL30BAHO KEKTOPHOE ycTpoiicTso. IIpurorosienne HHBEPTHO-
SMYJIBCHOHHOTO PaCcTBOpa MPOHUCXOAUT II0 ClIeAYyIOmeH cxeme:

HOP HeoOXxomuMo¥ IIIOTHOCTH IPHrOTABIMBAaETCH noprusMu mo 5 M3. PacuerHoe
KomdgecTBo HedTH aax 5 M3 MDP maGupaercs B MEpHHMK arperata w3 emxocTH. M3 mepHuka
arperata He()Th NOAAETCA Ha MEPHHUK arperata («cam Ha cebs») depe3 3KEKTOp, IZie IPOUCXOMAT
pacTBOpeHHe 3Mysbratopa B HepTH. Jlanee u3 MEpHMKA arperara Nojgy4eHHEIH pacTBOp oAaeTcs
Ha MEpHHK arperara («caM Ha cebs») depe3 3KeKTOp, Tle BBONHTCA BoAHas (a3a (pacTBOPEI
CaCL,;, MgCL,). Ilocne mobaBieHHsI COJNEBOTO PAacTBOPA MYJbCHS NEPEMEIIMBAETCS HAacOCOM
arperata «cam Ha ce0f» OO TOTOBHOCTH, T.€. OO [OCTHXKEHHSI Y OSMYJBCHH HEOOXONMMBIX
napaMeTpoB: 3JIEKTPOCTaOMIIBHOCTH, YCJIOBHOHM BSI3KOCTH, CTATHYECKOrO HaIPXKEHHs CIBHra
(CHC) m ap., 310 3aHuMaeT npuMepHO 15-30 MuHYyT. 3aTeM B FOTOBYIO 3MYJIBCHIO YEPE3 IKEKTOP
BBOJIUTCA yTsOKenuTeNns (DapHT, culepuT, MpamMopHas KpOmIKa, Mel U JAp.) U NepeMelHBacTCH
HacocoM mpuMepHO 15-30 MumyT. ['OTOBBIA YTSDKENCHHBIM pacTBOp M3 MEpHHMKA arperara
IepeKavuBaeTCsd B EMKOCTh JUId HHBEPTHO-IMYJbCHOHHOro pactsopa HMOP. B mponecce
npurotoBnenns WOP samepsercs snextpoctabuneHocTs npubopom HWI'DP-1, a nnoTHOCTH

apeomerpom Al'-2, nub0 MX aHaIOraMHu.

11.3.9.4 Heob6xoaumeblie # onpeneasieMble napamerpsl HOP

[IpuMenseMble Ui TAYMIEHHS CKBOXMH HIOPH KOHKPETHBIX I€0JIOr0-TEXHHYECKHX
ycnosusx MOP momxHBI MMETh BHOJHE ONpe/elcHHBIE CBOMCTBA H M3MepsAeMBIE MapaMeTphl, K
KOTOPBIM OTHOCATCA 3JEKTPOCTAOMIBHOCTh, IUIOTHOCTB, BA3KOCTH, (DHIBTpanHs, IpeaelbHOE
CTAaTHYECKOE HANIPSDKEHHUE CIBUTA, CYTOYHBIN OTCTO#H, TEPMOCTAOMIBHOCTE.

Hanbonee BaxHbIM cBoiicTBoM WDP sBisercd 3neKTpocTabHUNIBHOCTE - Iapamerp,

KOCBEHHO XapaKTepH3YIOUIMH arperaTHBHYIO CTaOMIBHOCTH SMYJIBCHH K KOAJIeCHEHUWH riaobyn
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nucnepcHoit ¢aspl. OH OCHOBaH Ha H3MEPEHMHM HANPSHKEHHA, COOTBETCTBYIOIIEr0 MOMEHTY

paspylieHHs OMYJIbCHH, 3aKIIOYEHHOH MEXAy OJJIEKTPOAaMH HM3MEPHTENBHOM  sYEHKH,
HOFPYH{GHHOI“I. B 3MylbcHo. B Hacfoslmee BpeMsa JUIA OTHX IHelell HCHONb3YIOT CEepUHHO
BBITycKaeMslii Byrynsmunckuam 3asonoM "Hedreasromaruka" npubop UI'OP-1 (TY 39-156-76) ¢
AUana3oHOM HM3MepeHHA 3ekTpocTabunprocTd oT 0 10 600 B.

Koutpons snexTpocTabuasHOCTH mnpuobperaeT OCHOBHOE 3HAa4Y€HHE B IIponecce
npurorosnerus MOP, kak skcnpecc-meTon O OonpeAeieHHs UX "TOTOBHOCTH" M arperaTHBHOR
cTabunbHOCTH. JINd TIYyIIEHHA CKBaXXHH SMYJIBCHH [OJDKHBI HMETH 3J€KTPOCTaOHIBHOCTH HE
Menee 150 B. -

IInotrocTs UDP 3apanee paccUUTHIBACTCA HCXONM M3 TEKYIIErO IUIACTOBOrO JaBIICHHS
CKBaXXHHBI 1 HEOOXOIUMOCTH IPEBBIICHUS THAPOCTATHYECKOro NaBIeHHs Hajl IJIACTOBBIM.

B nabopaTopHEIX YCHOBHAX IUOTHOCTE MOP KOHTpONMMPYIOT NHKHOMETPUYECKH H
OIIpeNIeNAIOT 110 GopMye:

_my,-m

Yior ==y

a
rae: Yudp - IUIOTHOCTH SMYJIBCHH, T/cM3;
mud , Mo - Macca MUKHOMETPa COOTBETCTBEHHO C 3MYJIBCHEH M IIyCTOrO, T;
Vo - obsem nuxHOMETpa, CM3.
B mpomsIciioBEIX ycloBHAX mwioTHOCTs UDP ompenensior apeomerpamu Al'-2 mnm Al'-
3I1IT noce KpaTKOBPEMEHHOTO OTCTOS M IepeMEIIHBAHHS MY IECHH BPYYHYIO.
[TnotHocTs UDP mpu u3BecTHOM pacxoie KOMIOHEHTOB U 3HAHHHM HUX IJIOTHOCTEH MOXKET
GHITH ONpE/eNieHa MATEMATHYECKIM Ty TeM 1o hopMye: |

V. xy, +V, xyy

Y'3
= VP!BP

rae: Yudp - IUIOTHOCTB IMYJIBCHH, KI/M3;

Ve - 00beM yTTIEBOZOPOLHOM Cpe/ibl C pACTBOPEHHBIM B HEH SMYJIBraTopoM, M3;
Ye - IJIOTHOCTH YTJIEBOLOPOJAHOM CPEMb! C PACTBOPEHHBIM B HE! DMYJIEIaTOPOM,
Kr/m3;

VB ¥ y; - 00b€M U IUNIOTHOCTE BOAHOM (a3bl, M3 u Kr/M3;

Vuap - obvem UDP, M3.

YcnoBHas BaskocTs T (B cex) xapakTepu3yeT THAPABIHYECKOE CONPOTHBICHHE MY IECHH
IPOKaYMBaHUIO. Pa3iuyaroT yCIOBHYIO BA3KOCTh, H3MEPEHHYIO Ha MaJloH BOPOHKE II0 BPEMEHH
dcreyenus 100 cM3 osmynecuu u3 3auuThIX B BOpPOHKY 200 cM3 ® yCIOBHYIO BA3KOCTE,

H3MEpeHHyI0 Ha Gonbmoil Boponke (Buckozumerp ponesodl BII-5) mo Bpemenn mcredenns 500
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cM3 SMynBCHH M3 3MUTHIX B BOpoHKY 700 cm3. B nmabGopaTopHBIX YCHOBHAX MOJB3YIOTCH, Kak
NpaBHIIO, Maloi, a B NPOMBICIOBEIX YCIOBHAX - Ooibmoil BoponkoH. Ilepen H3MepeHHAMH
IMYJIBCHIO HYXHO TepMocTaTHpoBaTth 0 20°C. Bpemsa uCTeYeHUA PETHCTPHPYIOT CEKYHIIOMEPOM.

CyTounblii OTCTOH (CeOHMEHTANMOHHAA CTaOMIBHOCTH) - OTHCICHHE YIJIEBOINOPOINHOH
Cpesbl OLEHUBAIOT IO KOJHYECTBY OTHCIHBIICHCS B CTATHYECKHX YCIIOBHUSX AMCIIEPCHOH CpEelbl U3
obrema sMynscum 3a 24 wyaca mpH 3aJaHHON Temmeparype. Ero ompemensior B MEpHEIX
FePMETHIHO 3aKkphIThIX mwmmHApax npu 20°C ¢ BU3yansHOH perucrpanued pesynbTaToOB.
3Ha4eHns CyTOYHOTO OTCTOS (B %) SABJISIOTCS YACTHHIMHM OT JAeleHus obbema oTAenuBmeincs
IUCTIEPCHOHHON cpensl K obbemy smynbcum, ymHOXeHHBIMH Ha 100. Bnmanue Temnepatypsl
Beime 20°C Ha 3TOT mapaMeTp HCCIeAYIOT NPH BBIACPXKKE OMYJBCHH B CTANbHOM JIaOOpaTOpHOM
aBTOKJIaBe IIPH 3aJaHHOH TeMIeparype C MOCIeNYIOMHUM OTOOpOM OTAENHBIIEHCS AHCIEPCHOM
Cpesl B MEPHYIO ITOCYy M pEeTHCTpalue pe3ynbrara.

Ouwrptpaums HWOP  «®» (B cM3) xapaktepusyercs OOBEMOM  KMIKOCTH
oTduIBETpOBaBIIEiics Yepe3 OyMaXKHbIH MM KepaMudecKuit GuisTp 3a 30 MUH.

B OOBIYHBIX YCIOBHSX CTaTHYeCKyro (HIbTpamuio 3aMepsioT Ha mpubope BM-6 mpu
nepenage Aasnerus 0,1 MIla gepe3 nBa OyMaXHBIX (GHIBTPa, NPEIBAPHTENHHO CMOYEHHBIX
JM3EIbHBIM TOIUIMBOM M OTXXAaTBIX OT ero octarkos. [lepen ompenenenmeM obpaTHas 3MYJIbCHSI
JI0JDKHZ OBITH TONBEPrHYTAa €CTECTBEHHOMY pasrasupoBaHuio Ha Bosmyxe. Ilocne 3amepa
GHIBTpalMH OTAENHHO HCCIEAYIOT cocTaB (HIbTpaTa Ha COAEPXKaHHE B HEH YIJIEeBOAOPOXHOM
¢a3el 1 cBOOOIHOHM BOAHOM (a3bI.

Cratnueckoe nHampsxenue cjasura (CHC) © (8 xlIla) xapakrtepusyeT NpoOYHOCTH
THKCOTPOIIHOH CTPYKTYpPHI SMYJbCHH B COCTOSHHH IOKos. HajuuHme oIpeneleHHBIX 3HAYECHHH
CHC B sMynbCHAX IPHUAAET UM CIIOCOOHOCTH CHIDKATH ITyOHHY IPOHMKHOBEHHS B KOJUIEKTOP IPH
HaXO0XJECHHH 3MYJIbCHH B HHTepBaie nepdopanuu. Pacuer CHC nposonsT, Kak npasuio, gepes 1
muH (0;) 1 10 Mmun (010) BEIEPXKH 3MYJIBCHH B COCTOSHUH IIOKOS Ha POTAlIHOHHOM BHCKO3HMETpPE
CHC-2 ¢ 4acToTo# Bpamenus BHemnero wumsapa 0,2 mun ' npu 20°C.

C nmeneio ompexeneHms npenenbHoro juis naHHoi cuctemsl CHC ee BBIIEpXHBAOT B
nokoe Oosiee MTHTENBHOE BpEMs H IO BHINOJAXHBaHHIO KpuUBEIX B koopaunarax "CHC - spems"
CYIAT O pocTkeHMH MakcuManbHbeX 3HaueHuit CHC. MDP co cTpyKTypHO-MEXaHHMYEeCKHMH
CBOMCTBaMH KOaryJAIMOHHOX mpupoxsl obnmamaror ObicTpodopMmupylomelics mnpenenbHOR
CTPYKTYpO#i (B IIpefenax AecITKOB MUHYT).

TepmocTabunbHOCTE - ycTOoM4uBOCTE MIOP K BO3AEHCTBHIO TOBLIINEHHBIX TEMIIEPATyp

MOXET OBITH OIlCHECHA IMYTEM HX BBIJICPXKKH B TECUCHHE 5-6 gacoB npu 3a/laHHOM TeMIeparTrype ¢
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nOoCHEOYIOMHM Ka4YeCTBCHHBIM H KOJHYECTBCHHBIM aHaJIM30M OCHOBHBIX OIIHCAHHBIX BEIIIC

apaMeTposB.

o npurotoBnenms u npuMeneHus MOP B mpoMBICIOBEIX YCJIOBHSX HEeoOXomuMO B
off3aTeILHOM NOpPMAKEe HCCIENOBaTH B J1aOOpaTOpHBIX YCIOBHAX €ro TEXHOJOTHYECKHE
CBOMCTBa B COOTBETCTBHE C peleNTypoi cornacHo 1. 11.3.9.5.

Coctas m TexHoiorudeckue cpoiictBa MOP, yTsokeneHHBIX ©GapHTOM, IPHUBENEHBI B

Tabmaue 2.

Tabmuna 2 — CocTa u TexHoNoruveckue cpoictsa UOP, yrsxenennsx 6apuroM

Cocra 1 M° UDP Csaoiictea UOP

Hedrs, | OMynsrarop, | Iloarosap- | Bapur, | Ilmor- | Vcmos- | Omexrpo- | CHC | CHC

M M HAai BOAA, | M/KT | HOCTB, Hai | crabmime- [ 0, 010,
M kr/m® | BasxocTs HOCTB, B olla nlla

Ts00, €

0,592 0,008 0,35 0,2/830 | 1140 | 110-130 | 180-250 | 8-12 | 10-15
0,590 0,010 0,325 0,3/1245 | 1200 | 110-140 | 280-320 | 10-14 | 12-18
0,588 0,012 0,3 0,4/1660 | 1270 | 160-180 | 300-350 | 14-18 | 16-20
0,560 0,015 0,3 0,5/2075 | 1350 | 300-400 | 320-380 | 16-20 | 18-25
0,532 0,018 0,3 0,6/2490 | 1430 | 400-450 | 350-400 | 18-25 | 20-28
0,505 0,020 0,3 0,7/2905 | 1510 | 420-450 | 380-420 | 20-30 | 25-35
0,477 0,023 0,3 0,8/3320 | 1590 | 420-450 | 360-400 | 25-30 | 28-35
0,450 0,025 0,3 0,9/3735 | 1660 | 420-450 | 350-400 | 28-32 | 30-35
0,425 0,025 0,3 1,0/4150 | 1740 | 400-450 | 350-400 | 30-34 | 32-36

IMpumeuanne: 1. [IotaocTs cyxoro 6apura — 4150 xr/m’;

2. ®unprpanus UOP cocrapmser 0-2 cm’ / 30 Mun
11.3.9.5 JIaGopaTopusie uccienopanua UIP

B nabGoparopurix ycnomsx WOP monyuaroT Ha IpoHe/ICpHOM MeINalKe, HampHMEp,
"Boponex-2" umu "BopoHex-3" myTeM MeXaHHYeCKOIro JUCIEPrUpOBaHUA BXOAAIIHX B HX COCTaB
KoMOOHEHTOB. Ilpm 53ToM B amOMHHHMEBBIE CTaKaHBI 3anMBaOT TpebyeMeii 0OBeM
YIJIEBOAOPOJHON CpeNibl M PACTBOPAIOT B HEH pacdyeTHOE KOIMYECTBO dMYNbraTopa. 3aTeM CTakaH

3aKpeIUISIOT B A4YEHKEe CMECHTEIBHOH YCTAHOBKM M BKIIOYAlOT TymOnep mepeMemuBaHusA. Ha
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IPOTAXKEHHH (I)HKCHPYCMOF O BpEMEHH, KakK IIpaBHJIO 1 MHH., BJIMBAIOT 3aJ[aHHOE KOJIH4YCCTBO

QUCTIEPCHOM (ha3hl ¥ NepeMemnBaHue IPoAoJPKaloT TpebyemMoe BpeMa. Ynucno 060poToB Memanky
perymapyiotr uepe3 JIATP. Bpema mepememuBaHus u 00beM 3MYIHCHH IIPH CPaBHHTEIBHBIX
HcnblTanuaX pana UOP nomxuo ObITe opmHAKoBHIMH. ONTHManbHOE BpEMs NHCHEPTHPOBAHHSA
KOHKDETHOH 3MYJNBCHM HIH YCTAaHOBJICHHE €ro 3aBHCHMOCTH OT IIEPEMEHHEIX NapaMeTpOB
(Temmepartypa, BOIOCOZIEPHAHNE, KOHICHTPAUSA 3MYJIBraTopa H Jp.) MOXET OBITH ONPEAEICHO
OMIIMPHYECKUM IIyTEM II0 BBINOJAXHBAHHMIO KPUBHIX ee eKTpocTabunsHocTH M 3ddexTuBHOMN
Baskoctd. Ilocne OKOHYAHHMS JUCHEPrHPOBAHHA OSMYJBCHH, KaK IIPaBHIIO, BHIACPKHBAIOT B
TedeHue 24 YacoB I WX ECTECTBEHHOrO pa3Ta3HpOBaHUA M CTaOMIM3AaIMM arperaTHBHBIX

oIponeccos, a 3aTeM NOABEPTAIOT HCIBITAHHUAM.

11.3.9.6 Texnonornsa raymenus cksaxxun UOP

Texnonorua riymeHHs CKBaKHH CBOOMTCS K 3aMEHE CKBa)XHHHOM XHJIKOCTH Ha
XUOKOCTh ¢ Oonee BHICOKOH HIM HH3KOH IUIOTHOCTHIO. CKBAXXMHHYIO XKHAKOCTH 3aMEHSAIOT Ha
XUAKOCTh TiIymeHHs “o0paTHONH” mpoMbIBKOM ckBaxkuHbL 3akauky JKI' BemyT B MexTpyOHOE
OPOCTPAaHCTBO [0 MOSBIEHHA e€ Ha yCThe CKBa)KHMHBL. TeopeTHdyeckH o0®véM 3akadanHod JKI'
pasaseTca 06bEMy HKT u 065EMy MexXTpyOHOrO mpocTpaHCTBA B HHTEpBAJle OT Hacoca A0 yCThs
CKBaXHHBL. [IpakTHueckm Takoe sBIeHHE HaONIOJaeTCd TONBKO B CIydae OTCYTCTBHSA
IPUEMHUCTOCTH NPOAYKTHBHOrO Iacta. [Ilpm TakoM TMONOXEHUH 3aMEHHTHh CKBaXKHHHYIO
xunaxocth Ha XKI' Bo BcEM 06BEMe CTBONA CKBAXMH 32 OJHH NHMKI IPOMEIBKH HEBO3MOXHO.

HOSTOMy BOIIpocC HaJIEXXHOT'O TIIYIICHHAA CKBaXHMHEBI PEINA0T ABYMSA IIY TAMH.

IlepBriii BapHaHT - TIIyIIEHHE HOPOBOJASAT JKHIKOCTBIO, IUIOTHOCTH KOTOPOM INpeBHINAET
pacuétayio. IlmotHocts JKI' B 3TOM Ciydae TakoBa, 9TO CTOJO >XHIKOCTH BHICOTOM, paBHoﬁ
rayOuHe HOABECKH Hacoca, obecneynBaeT HeoOX0AUMOe NPOTHBOAABICHUE Ha ILIACT.

ITpu BTOpPOM BapuaHTe IIIylI€HHE OCYNIECTBISIOT XHAKOCTHIO HOPMaJIBbHOH IIOTHOCTH,
HO B fBa muina. [IepBeIil UK - NPOM3BOAMWTCS 3aMeHa CKBAXKUHHON XMOXOCTH Ha rinyOmmy
noaBeckn Hacoca. Ilocnme dWero 3akaduky mnpekpamaioT Ha Bpemsa ocegamus JKIT Ha 3aboi
CKBaXHHBI. BTOpO# IHKI - IPOBOAAT MOBTOPHYIO ONEpalyIO 3aMEHBl CKBAKHHHOM XHUIKOCTH Ha
rTyOHHY IIOABECKH HAcOCA.

Bpewms ocenanus JKI' Ha 3a60i CKBa)KHHBI ONPENENAIOT 10 opMyIe:

T=—

A%
rae: t - Bpems ocenanmnsa XI';

H - paccrosaue ot npuéMa Hacoca 1o 3a005 CKBaXHH, M;
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V - ckopocts ocenanus XTI, m/c (o6sramo 0,1 - 0,15 m/c).

IIpapuna BepeHus peMoHTHBIX pabGot B ckBaxkuHax (PJ] 153-39-023-97), yTBEpXa€HHEIE
MunTtonasnepro Poccuiickoit @enepanum yka3sBaroT ckopocTh ocenanus 0,04 m/cex.

ITpu6masurensHo Bpems ocenanms JKI' na rmy6uny 1000 M cocTasnser 2 - 2,5 4aca.

Ecnu TpoayKTUBHBIA miacT ob6namaer mnpuéMHCTOCTHIO, To npu 3akadke X[ B
MeXTPyOHOe TPOCTPAHCTBO CKBAXKHHHAA XHIAKOCTH BeITecHAeTcA onHoBpemeHHo B HKT u B
IpOAYKTHBHEIN mnacT. [lo xonmudecTBy 3akadaHHOH XXHIKOCTH B MOMEHT NOABJIEHHA €€ HA YCTEE
CKBa)XHHBI, MOXHO ONpEIECNHTh B KaKOH YacTH CTBOJA NPOH30MIIO 3aMEIEeHHE CKBaKMHHOM
xuakoctu. Ecnim npu nosernenmn JKIT Ha ycThe cKkBaXwHBI OO0BEM 3aKavyaHHOMN >KMIKOCTH
OKaXeTcsd paBHBIM 00BEMY CTBOJIa CKBa)XHHBI, MOXXHO YTBEPXXAAaTh, YTO 3aME€HAa CKBa>KHHHOM
XHJIKOCTH NIPOH30MIA B NOTHOM 00BEME CKBaXKUHBI.

Ilpn ncnons3oanuu UDP MOXXHO ycHemHO NpAMEHATSH JIBa BAPUAHTA ITyIEHHS:

- C MOJIHOM 3aMEeHO# CKBaXXMHHOM xuaxocTH Ha VIOP;

- C 3aMEHOH CKBaXXHHHOM XuakocTH Ha UDP B muTepBasie “3a00H CKBa)XHHBI - IIOJABECKA
Hacoca” U ¢ 3aMEHOM CKBaYKMHHOM XHAKOCTH HAa BOAHBIE CHCTEMBI B HHTEPBaje “IO/IBECKA Hacoca
- YCThE CKBaXXHHEI .

Ilpu nonuoii 3amMeHe CKBaXUHHOM )uaKoctu Ha MOP TexHonorus rirymeHus aHanoruyHa
TEXHOJIOTMM € HCIOJB30BaHUEM BOIHBIX CHCTEM M OTIMYAETCS TOJIBKO TEM, YTO HE BO3HHKAET
curyanun, obycnosnenHod mornomeHueM JKIT npoxykruBHBIM 1utactoMm. [loatomy pacxon
3MYJILCHH HE MPEBHINaeT 00bEMa CTBOIA CKBAXKHUHEI.

Ilpu xoMOMHHpPOBaHHOM 3aMeHEe CKBaXMHHOH uakoctm pacxon MOP B 3 - 4 pasa
MEHBINE, YE€M INpH TMONHOH 3aMeHe. TexXHonorusA TIyIIEHMS 3aBUCHT OT IPHEMHCTOCTH
MPOAYKTHBHOTO IIaCTa.

Ecnu nnact npuauMaer, to nopuuo UOP 8 - 10 M3 (06BEM yacTH CTBONA CKBAXXHUHEI OT
Hacoca 110 3a00s1) 3aKa4yuBalOT B MEXTPYyOne, a cle/loM 3aKa4yWBarOT BOJY HJIM BOJHBIA pacTBOp
coyell B 00BEMe, HEOOXOAMMOM Iyl 3aMEeHbl CKBAXMHHOMN XHUAKOCTH B MHTEPBAJIE OT YCThS IO
HOOABECKH Hacoca. 3akauky BelyT NpH 3akpbiToii 3anmmxke Ha HKT. Ilpu sxome MOP B 30my
OPOAYKTHBHOIO IUIACTAa PE3KO BO3pAcTaeT AaBleHHe 3akaukKd. OTKPHIBAIOT 3a[BHXXKY HKT u
3aKa4yKy IMPOAOIDKAIOT [I0 TOSBICHMS BOJBI HIH BOJHOIO PacTBOpa COJIEM HA YCThe CKBa)XKHHBI.
Heobxonumoe ycioBHe JaHHOH TEXHOJOTHM - II0THOCTE MOP qo/mkHa 66ITH BhINIE IIOTHOCTH
BOJHOI0 PACTBOPA COJIH.

Korgma DpOAYKTHBHBEIM IUIACT “HE OpUHUMAET”, TEXHONOrMA KOMOHMHHPOBAHHOTO
TIYIIEHHS CBOJHTCA K 3aKadke nopruu MIOP B MexTpyOHOE MPOCTPaHCTBO, OXKHAAHHA OCENaHUA

e€ Ha 320601 u 3akauyKe BOJHOTO pacTBOpa COJEH OO MOSBIEHHUS HOCIHEIHEr0 Ha YCThE CKBaXKHHBI.
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B stoM ciydae minornocts MDP momkna OBITH BBIIE IUIOTHOCTH [TOJAHACOCHOH xuakoctd. Ilpm
nobbrae  06BOAHEHHON NPOMYKIMH HACOCHAs 4YacTh CKBaXHHBEI, KaK MPaBHIIO, 3aNONHEHa
3aKa9uBaeMoOH BOJOM. |

Hcxons W3 BHINEHU3IOXEHHOTO, OCHOBHBIMH DJJIEMEHTAMH TEXHOJOTHHM TIIyINEHHS
cxBaxxuH UOP sensrorcs:

- rIymeHWe CKBaXHH ¢ Hcnoas3oBanneM HMOP B kaxoM KOHKpETHOM ciydae
IPOHU3BOJUTCA O HHAUBHAYAILHOMY IJIAHY C Y4ETOM NPHEMHCTOCTH IIPOAYKTHBHOIO IIACTA;

- B QOHTaHHBIX U ra3nU(THBEIX CKBa)XXKHHaX 3akadka MOP nig rioymenus npousBOAUTCS B
MEXTpyOHOE NpPOCTPAaHCTBO NPH OTKPHITOX BHIKMUAHOW 3a/BUXKKE, OOBj3KAa YCTbS CKBAKWHBI
IPOU3BOJUTCS IO OOIIENPHHSATOM cXeme;

- B CKBaXuHax, skcmryatupyemslx OJIIH, mranroBeiMH Hacocamm H obnaparomux
IOCTATOYHOH MPHEMHICTOCTHIO, IIYIIEHHE IPOH3BOAUTCS ¢ AoBenenuem MOP no mpoxayxrusBHOro
IJlacTa C 3aJaBKO# MOJHACOCHOH XHIKOCTH B TJIACT;

- B CKBaXXHHAX 00OpYMOBaHHBIX HACOCOM, IIE NPHEMHCTOCTD ILIacTa HEAOCTATOYHA HITH
BOOOIIE OTCYTCTBYET, Ty IIEHUE IIPOU3BOAUTCA ¢ Hcronb3oBaHueM MOP nosrImennoi mioTHOCTH
s obecredeHns HeoOXOAUMOro NMPOTHBOAABICHHUS Ha IUIACT ¢ 3aMEHOH CKBaXXMHHOM >XHIKOCTH
Ha raybmEy mnoaBecku Hacoca. IIpm sToM mnpoHcXoAuT ecTecTBeHHoe ocaxiaenune HMOP ¢
MOBHIIIEHHON IIOTHOCTHIO A0 HCKYCCTBEHHOTO 320051 CKBaXKWHEL.

12. KoHTpOJIb H aHANH3 AOCTHXKEHHS eJlell CHHIKEHHN HeraTHBHOIO BJIMAHUSA
rJIymeHus Ha NPOM3BOAUTENLHOCTh CKBAKHH. IIpHHATHE KOPPEKTHPYIOMIHX
MepOonpUATHH.
TexHonoruueckas ciyxba eXeIHEBHO BeNET aHaNU3 IOJYdYaeMBIX IapaMeTpoB paboThI
CKBAXHH C [ENBI0 CBOCBPEMEHHOTO BHISBICHUS OTKIOHEHHUH 1o pexxumaM pabotsl cxsaxui. [Tpu
BBIABICHHM M TOATBEP)KACHHH OTKJIOHEHHH mapaMeTpoB paboTHl CBOEBPEMEHHO BBIABIIAET

IIPUYHHBI JaHHBIX U3MEHEHHH.

Cnyxb6a cynepsaiizunra HememieHHO uHGOpMupyeT TexHonorndeckyro ciyx6y HI'TI u JITHI
0 Bcex (haxTax HapyIIEHUs U OCIOXHEHUSX IPH IIIyIIeHHH CKBaXHH H, o cornacoBanmnto ¢ HI'TI,
TIPAHUMAIOT Mephl N0 YCTPAaHEHWIO HENOCTATKOB M BHECCHMIO HeOOXOAMMEBIX H3MEHEHWH B
TexHonoruio pabor. TexHonorumueckas cmyx6a HITI Bemer MOCTOAHHBIN KOHTPONbL HaJ
BBIBOJHBIMH [apaMeTpaMH CKBaXHUHBI mocie mnposeaens TKPC, aHaNH3HpyeT H BBUICHAET
BO3MOXHEIE IIPHYUHBI OTKJIIOHEHHS mapaMeTpoB. MH(opmanus o BeinaHHOR Ha ckBaxuHbl JKI'C
IOIDKHA IPEAOCTAaBIATHCA TexHonormyeckum cmyx0am HI'Tl  exenemensHo corinacHo

NPHIKEHUI0 3 .
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(I)YHKU,HPI KOHTPOJIA H aHalku3a BERINOJHAIOTCA B COOTBETCTBHH C IMOPANKOM, NPHBEICHHBIM B

Tabmune:
DOyHKIuA OTBeTCTBEHHBIH 32 Metoanl
HMCIOJHEHHE,CPOK :
|KonTpons npou3BoacTBa Cnyx6a cynepsaiisunra. IlpoBepsieTcs yAeNbHBIN BEC,

pabort Iogpagankom B
COOTBETCTBHH C TpeOOBaHHIMH
3aKa3-Haps/a Ha JIynieHHe |
IU1aHa pabor.

pabor.

Bribopouno, He Meree 15%

CONIPOBOAMTENHHBIE
JIOKYMEHTHI, COCTOSIHHE
TEXHWYECKHX CPEJICTB U
COOTBETCTBHE TEXHOJIOTHH
pa6ot. JIononHATENMEHO MOTYT
oTOHpaThCs MPOOHI I
IIPOBE/ICHHUS J1a00PaTOPHOTO
ananu3za cocrtasa JXI'C.
Cyneppalizep HE MOXET
BHOCHTBH H3MEHEHH B
TEXHOJIOTHIO IITymeHus 6e3
COTJIaCOBaHHUA C
reoJIoru4eckoi u
TEXHOJIOIMYECKOH CiTyx00i
HI'TL

Cynepgaiizep HMeET IPaBo
OCTaHaBJIHBaTh PabOTHI IO
[Ty IIEHMIO CKBAXHHEI B
Cllydae HapymIeHHs
HOAPSITYUKOM TpeGoBaHmi
HaCTOSINEro periaMeHTa.

Hanpasmmorcs B JUTHT.

PaccnenoBanue npuanH Texnonoruueckas B ciyuae ocnoxxueHuti npu
CHIDKEHMS cyxb6a HI'JTY. BBIBOJIC Ha PEXKHM H
NPOU3BOAMTENBHOCTH CKBaXuH | ExxenneBHO, B CHIDKEHHS

IocJIe PEMOHTA. mpoIecce BBIBOIA OPOH3BOAUTEIBHOCTH
PesyneTaTsl paccieaoBaHus ¢ |CKBRXKUH HA PEXHM. CKBaXMHBI TEXHOJIOTHIECKAs
HOpeIIOKEHAIMHA ciyx6a HI'TI npouzpogut

paccienoBaHue IPHYHH
CHHXCHHL.

IIpoBenenue aHanuza
COXpaHeHHA

MOBBIICHHIIO Ka9CCTBa paﬁm*

Texnonoruueckue
ciyxost HCTY.

IIpoBoauTcs aHAM3 paboThI
CKBOXHH TMOCNE PEMOHTA.

HPOH3BOAUTENHHOCTH CKBaXHH | EXXeHeIeNbHO PazpabarsiBarorcs
HpH PEMOHTaX CKBa)KHH. MEpPONIPHUATHS, HANpaBJICHHEIE
IIpunsTre Mep no Ha yJIydieHne paboTsl

CKBaXXHMH IOCHE pEMOHTOB.

TKPC.

IO IIIYINECHHIO CKBaXKHH

O6mmit KOHTPOJIL paboTe JUTHD KonTtponupyrores

CKBa)XHH IIOCJIE PEMOHTA C Exemecsasno, 1o 10 moxasarenu paboThl CKBXXHH
HENbIO HeZIOMy IECHNs YHcna Mecsua, CO CHIDKEHHEM

CHIDKEHHSA CJIEIYIOMIETO 32 HIPOU3BOJAUTENBEHOCTH MTOCIIE
HPOU3BOJUTENFHOCTH MIOCNIE  |OTYETHBIM. pemoHTa. JlatoTcs yka3aHuA

nonpazaenenusm OAO «CH-
MHI'» o meobxomumMocTH
HPUHATHS Mep 10

HOBBIIICHHIO Ka4eCcTBa paborT.
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13. Texnauka 6e3o0macHOCTH

13.1. O6mue TpeGosanus

IIpu npoBeneHuu paboT MO AaHHOM TEXHOJIOTHH HEOOXOHMMO pPYKOBOICTBOBATHCH
"IIpaBmia GezomacuocTH B HedTsHOH M razoroil mpomemuieHHOCTH" (IIpukas ®enepanbHOMR

CXyXOBI IO 9KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY ¥ aTOMHOMY Hazmsopy ot 12.03.2013 Ne 101).

K pabote 1o riymeHHIO ¢ HCIIOJIB30BAHHEM XUMHYECKHX PEareHTOB JONYCKalOTC KA He
Monoxe 18 ner, mnpomenmue MEOWOUHCKOE OCBUACTEIBCTBOBAaHHE H HE HMEIOLIHE
OPOTHBOIIOKA3aHUH 1O 37I0POBBIO, NPOINEIINE BBOAHBIN HHCTPYKTAaX H NEPBHYHBIA HHCTPYKTaX
Ha pabouem mecte. K camocrostensHoii paGoTe omepaTop nomyckaercs mocie oOydeHHS HO
CIENWAIbHOCTA B CHEIHANM3HPOBAHHOM Yy4eOHOM 3aBE/ICHHHM, MMEIOIIMM pa3pelIeHue
(maueH3HI0) TeppUTOpHANBHBIX opranoB I'ocroprexmamsopa Poccum, craxupoBku Ha pabouem
MecTe, NPOBepKH 3HAHUNA M NPH HAJMYHUA YAOCTOBEPEHH:, NAIOIEro MpaBO Ha IPOU3BOACTBO

paboT no XUMHUIEeCKOH 00paboTKe CKBAXKUH.

Jo mpoBenenus 3akadku AODKeH OBITH pa3paboTaH mjaH Ha NPOM3BOACTBO paboT mo

KOHKPETHOH CKBaX<HHE.

OTtBercTBeHHBII 32 mnpoBefeHHe pabor o00s43aH oOecHeYdTh BBIIOJHEHHE O00IHX

TpeOOBaHMI TeXHAKH O€30MacHOCTH:

- He JONmycKaTh YCTaHOBKY arperaToB, aBTONMCTEpH H Apyroro o6OpyHoBaHHA MOX

neﬁc’mymmﬂmn JIHHHAMH 3JIEKTponepenaq;

- OPOHM3BECTH HpPOBEPKYy NpHMEHAEMOro OOOpyJOBaHMA M HHCTpDyMEHTa Ha

HCIPaBHOCTE;

- O3HAaKOMHTH HMCIIOJHUTENEH C XapakTcpoM paﬁOTbl, BO3MOXHBIMH OHAaCHBIMH MOMCHTAMMH
H MEpaMH NOPEOOCTOPOKHOCTH, PpacCHIONOXEHHEM arperatroB, TEXHOJOTHYECKHM PpeXHMOM

NPUTOTOBNEHHS U 3aKa9KH, CXeMOH 00BA3KH Ha3eMHOIro 000pyT0BaHMS;
- MUMeTh NoApoOHEIH IJIaH IPOM3BOACTBA PabOT 110 IPUTOTOBJIEHHIO U 3aKadKe COCTABOB.

Texauueckue cpencTea, HCIONB3YEMEBIE I HpHrOTOBHeHHﬂ H 3aKadkKH paGqux areHToB,
JOJDKHBI OBITH HUCTIpaBHBIMH. He JOIYyCKAaeTCsd HMCOOJIB30BAHHE HCHCHPAaBHBIX TEXHHYCCKHX

CPEACTB.
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Ilepen Hawanom paboT omepaTtop HOJDKEH IPOBEPHTH HAJIMYHE H COCTOSHHE CPENCTB

[I0KAPOTYINEHHs, CPEeICTB HHAMBHUAYAIbHOM 3aIMTHI, MEJUIUHCKOH anTeykH, HeobXonuMoro
3amaca 4YHMCTOH NpecHOH BOJABI, HEHTPANM3YIOMUX KOMIIOHEHTOB (MEJ, H3BECTh, XJIOPaMHH, 3%

pacTBOp COMbL).

Ilpuctymas x pabore TmO 3aKkauke pacTBOPOB, ONEpaTop JODKEH  HAACTh
CHENOAEKAY, CcrmenobyBb H NPHMEHATH COOTBETICTBYIONIME JONOJHMTENBHBIE CpEICTBA
AHIWBMAyalNbHOW 3amuTHl (3aIMUTHAs Kacka, 3alluTHBIE OYKH, pE3WHOBBIE INEPYATKH,

pecIMpaTop, Npope3uHEeHHBIH PapTyK).

HarnerarensHnasg cucTeMa mnocie CGOPK}I 10 Ha4dajla 3aKa4Ky OOJDKHA OBITH onpeccoaana Ha

[IOJIy TOPOKpaTHOE OXuxaemMoe pabouee faBieHue.

IIpu rugpaBNIUYECKUX HCIIBITAHHAX HACHETATENIBHOH cHCTEMBI 00CiTy KHBaOMMil epcoHal
JIoJDKeH OBITH yAalieH 3a mpejielsl ONacHOM 30Hb], yCTaHaBlIMBaeMo nnanoM pabort. Jlnksumanms

IIpOIYCKOB IIOJ AaBJICHHEM 3allpemacTcCA.

PaccTtanoBka 0GOpyI0BaHES OCYMECTBIAETCA COTNIACHO (PAKTUIECKOH CXEMBI pacCTaHOBKH
obopynoBanus. [lepeiBHXXHEIE HACOCHBIE YCTAHOBKH JOJDKHBI PAaclollaraThCsi Ha pacCTOSHMH HE
MeHee 10 M OT yCThS CKBa)KHHBI, PACCTOSHHE MEX/y HUMH NOIDKHO OBITH He MeHee 1 M. J[pyrue
YCTaHOBKH Ui BHIIONHEHHS paboT (KoMIpeccop, maporeHepaTopHas yCTAHOBKA M Jp.) HOJDKHEI
pa3Memarbcs Ha pacCTOSHUM He MeHee 2.5 M OT ycThs CKBaXXMHEL. ATperathl YCTaHaBIHBAIOTCA

KaOHHAMH OT YCThS CKBaXKHHEL.

B xome npoBemenus paGor 1m0 TIYMEHHIO TNPOM3BOJNUTH  KOHTPONb 34
IABJICHHEM, [UI1 Y€ro HCIOJB30BaTh MaHOMeTp Ha 3aTpyOHOM (HMnH TpyOHOM NpPOCTPaHCTBE)

CKBa’XHHEI.

le’[ IIPOH3BOJIICTBE paGOT HEoOXOmAMO CIEOUTL 32 TEPMETHYHOCTLIO 3a/IBHIKCK,
[I}HaHHeBBIX H JJpYIrHXx coefiuHeHuii. Bce HEMIOTHOCTH IMOCJIE€ CHIDKEHHA OaBICHHS O

amoccl)epﬂor 0 NOJIPKHBI HEMEJIEHHO YCTPaHATECA.

13.2 Mepni Ge30nacHOCTH NPH IUIYMEHHA CKBAKHH JKHIKOCTIMH Ha YIJIeBOAOPO/HOMH OCHOBE

IIpu 3akauke miIM 3aMece XHIKOCTEM Ha yrieBOAOPOAHON ocHoBe Bcé obopynoBanue,
BKmoyas émkocta AITH, macocsr 1]A-320, nomkHO OBITH 3a3eMIIEHO. DTO OTHOCHTCH K JIFOGHIM

obbeMaM 3aKavuBaeMbIX XHUIKOCTEH.
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VYcranosky no npuroroBiesnio MOP cnenyer cuurtate noxapoonacHeM obsextom. Jlis

obecneucHus HOXKapHOH Oe3zonacHOCTH, TIOMHMO cobmoaenus YCTaHOBJIIEHHBIX
NPOTHBONIOXAPHLIX HOPM pa3sphiBOB, TEPPUTOPHS YCTAaHOBKH JIOJDKHA HMETh CTOYHYIO
KaHaJIn3auuio, o6BasoBKy ¥ MonHuesamuTy. OcCBeleHHe TEppHTOpPHH B TEMHOE BPEMs CyTOK
JIOJDKHBI OCYIECTBIIATH CBETHILHAKH YCTaHOBICHHBIE 32 IIPEielaMA 00BaIOBKH.

JlucriepcHOHHAs cpelja HHBEPTHO-IMYJIBCHOHHBIX PAacTBOPOB IIpe/icTaBIeHa HE(DTHIO H €€
npoxyxrtami. IToaTromy oxpanusle MeponpusaTaa npu pa6ore ¢ UOP B ocHOBHOM He OTIHYAETCHA
ot MeponpusTait npu pabore ¢ Hedrrio. IIpn mpuroTosnennn u npumenenun UOP neobxomumo
CTPOro pyKOBOACTBOBaThCA TpeboBammsmu «IIpaBun moxkapuHo#i OesomacHoCTH B HedTAHOK
IPOMBIIIIEHHOCTHY.

EMKOCTH yCTaHOBKH, B KOTOPHIX XpaHsATcS He(QTh M roToBsiii MOP, a Tak e eMKocTh —
CMECHTENb, NOJDKHBI OBITh FepMETHYHBIMH M MMETh [BIXaTeNbHBIH KilanaH. EMKOCTH HOJDKHBEI
000pyA0BaTECA METAJUIHYECKUMHE JIECTHAIIAMH, TJIOMAaAKaMH. JIeCTHHIEI, IEPeXOasl B ILIOMAKA
OTpaXxkAaroT nepuiaMu coriiacao Tpedosanunit 116 HI'TL.

Jdns npuroronenns VOP B 3uMHHMH IepHON €MKOCTH YCTaHOBKHM CHaO»xaroTcs
naponarpesaTensaMu. Temneparypa UOP Ha cTaguu IpHrOTOBIEHHS H B TOTOBOM BHIE NOJDKHA
OBITH Ha ypoBHe 15 — 200 C.

Ha rpanune TeppHTOpPHH YCTAaHOBKH H NOABE3IAHBIX MyTAX K HEH BRIBEIIHBAIOT NJIAKaThl:
«OrneonacHo», «He xypurs». Ha ycraHoBke noimkHa OBITP MHCTPYKIHS O MEpax IOXapHOH
Ge3omacHOCTH, IpaBMJIa NOBEAEHHA OOCIY)XHBAIOIIEro IepcoHana B CiIydae BO3HHKHOBEHHS
noxapa.

ABronucTepHbl AnsA mnepeBosku MOP o6opyayroT aHanorudHO aBTOIMCTEPHAM I
NepeBO3KH HeTH. ABTONMCTEPHBI H HACOCHHEIE arperaTtsl YCTaHABIHBAIOT HA DPAcCTOAHMM HE
MEHee 25 M OT YCThA CKBA)KHHBL.

Ilpn Bemenum 3axauku VIOP B ckBaxxuHy He NOIycKaeTcs HaXOXIeHHE Jrofei Bo3ie
YCTBA CKBRXMHBI ¥ Y HarHeTaTeNAbHBIX TpyOompoBonos. 3anpemaercs 3akadyka VIOP npu nanuyunm
IPOITYyCKOB B COETHHEHUAX TPYOOIPOBOKOB M COETMHEHMAX 3aTIOPHOM apMaTyphl CKBaXKHHE.

VHBepTHO-O9MYILCHOHHBIE pacTBOPBL, KaK M YHCTas HE(GTP W ee NPOAYKTH, NpH
HECOGIIIO/ICHUH TPABHII THTHEHHI TPYJa MOTYT OKA3aTh BPEIHOE BIMSHHE HA OPTaHH3M "eToBexa.
HenocpencTeeHHbIH KOHTAKT SMYJIbCHH C KOXEH MOXET BBI3BaTh €€ CYXOCTh, MHOIja cmaboe
NOKpacHEHHE W METyHIeHHE, T. €. BCE T€ XKe HOCIENCTBHA, KOTOPhIE BEI3BIBAIOTCSA IIPH KOHTAKTE C
HEQTBIO H ee mpoAykramu. IloaTromMy M mpuHMMaeMble NpOGHIAKTHYECKAE MEDPHl IO 3aIlHTE
OpraHH3Ma TaK K€ AHANOTHYHBL CIEHOAEXJa I HedTIHHKOB, (apTyku HedhTe3amHUTHEIE,

PYKaBHI[BI, TOKPHITHIE HATPUILHBIM KaydyKoM, Cliel{HalbHEIC KHP30BEIe canord. Jis MEIThS pyK
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Texuwueckuil cmandapm «Peznamenm no npuzomoenenuio MexHONOZUHECKUX HCUOKOCmET 2MMEHUA CKEAaNCUH U
MEXHONO2UYU 2TYUER U CKEANCUN MEXHONOZUHECKUMU HCUOKOCTSIMUY

npuMmersioT cnenuansHoe MeUI0 JIHC — AK. Ha ckBakmHe HEOOXOOHMO HMETH alTedky AnsA
OKa3aHHs IIEpBOH MEAMIMHCKOW IMoMoIH, 3anac He MeHee 20 JIUTPOB NpPEeCHOH BOABI H 5 JIMTPOB
3% - ro pacTBopa nHINeBoii coarl (bukapboHaTa HaTPHUA).

IIpexpe deM momHHMaTh NMOA3EMHOE 00OpYIOBAaHHE M3 CKBaXKHHEI, 3amonHeHHoi HOP,
HEOOXOMMO TIPHHATH MepHl mo obecmeyenuio ciuea smyiascuu w3 HKT. Jing npemorepamenus
3arpsizHeHus pabotaukos MDP ¢ mosepxmoctu HKT, Heo6xoamMo HpHMEHSTH YCTpOHCTBa IO
OYHCTKE IOBEPXHOCTH TPYO — 0OTHpPATOpPHI.

Paznuerr UOP, xax u HEdTH IO NOBEPXHOCTH 3eMJIM B HAa paboueM MecTe HEIOIy CTUMEI.
Ilpu ciydaiinex 006pa3oBaHUAX PA3JIMBOB, MX 3aCHIIAIOT CYXHM IECKOM M YJAJLIOT B CIEIHANBHO
OTBE[IEHHOE MECTO € HOCIEAYIOIIUM BEIBO30M.

3anpeniaeTcs NMPUMEHATh ¥ XpaHuth MIOP ¢ mcnons3oBaHumeM 3eMIgHBIX ambapos. Bce
OCTaTKH HEHCIOJB30BAaHHOTO HHBEPTHO-MYJIBCHOHHOTO PACTBOpa OTHIPABIAIOTCA 0OpaTHO Ha

YCTaHOBKY 1O npurotoBnenuio MOP.
13.3 TpeGoBanus GesonacHocTH IpH paboTe ¢ peareHTaMu

. Bce pearentsl, npumensempie npud raymenun (Hedremom H36, HBB-1,
[OJIHAaKPHJIAMHI) paspelleHsl I NpUMEHEHHS B HE(QTAHOH NPOMBIIIICHHOCTH, OTHOCATCA K
BemecTBaM IV kacca omacHOCTH (MaloomnacHBIM).

e Pabora ¢ mnonMakpuIaMMZOM I@pH [IYIMIEHAH He TpebyeT OCOOBIX Mep
IIPENOCTOPOXXHOCTH. PeareHT He TokcuueH, He obnafaeT pa3paXcaromuM AeHCTBHEM Ha KOXY, HE
ABJIAETCS KaHUEPOreHHBIM BemecTBoM. HeoOX0oauMo HOMHHUTE:

v"  [OpOCHITAHHBIA NPOLYKT IPH KOHTAKTE ¢ BOMOW M BIAKHOW CPefOM CTAHOBUTCS
9pe3BEIYaHHO CKOJIB3KHM M MOJKET ABHTHCS IPUIMHON MaJcHUS;

v’ nomagaHWe B TIJlaza NONHAKpUIAMHIA MOXET BHI3BaTh pasapaxenue. [lpu
[oNaJJaHuK OJIHAKPHIaMHJIa B IJ71a3a — IPOMBITH IPOTOYHOK BOMIOH;

v'  IpH KOHTAaKTe KOXKHEIX IIOKPOBOB C TOJNMAKPHIAMAIOM IIPOMOHTE KOXY BOZOH C
MBLIOM;

v\ OpM DNONafasuM IONHAKpWIAaMHAA B OpraHbl NHUINEBapeHHs IOCTPajiaBIIEMY
HeoOxomuMo ofecneunts oOumsHOe nuThe. Hu B KoeM ciydyae He BhI3BIBaTH pBOTY. llpnm

HEOGXOIMMOCTH OOPATHTECS K Bpady.
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14. Oxpana HeAp M OKpYKaromed cpeabl
Bce paboTel mo 3akadke XHMpEareHTOB B CKBa)XXHHBI JIOJDKHBI OCYIIECTBIATHCA B
COOTBETCTBHM C HOPMATHBHBIMH HOKYMEHTAMH, aKTaMH, IIOJIOXKEHHAMH H IIpaBHJIAMH 110 OXpaHe

OKpyXaromei cpefsl, AeHCTBYIONHUMHA Ha TeppuTopun Pd:
- ®epnepansusiii 3akon 0T 10 saBaps 2002 r. N 7-@3 "O6 oxpaHe okpyxaromei cpensl”;

- VYxa3z [Ilpesumenta P® «O rocynapcrBennoii crparermm P® mno oxpane

OKpYyxaromei cpeipl 1 obecnedeHu o ycToRIuBoro pasBuTasy ot 4.02.1994 r. Ne 236;
- Oenepanbubiii 3akoH «O6 sKxonoruyeckoi sxcnepruse» ot 23.11.1995 r. Ne 174- 3.

IIpm oOpaboTkax ckBakHH B NOWMEHHBIX 30HAaX ECTECTBEHHBIX BONOEMOB
aIMUHACTpaIHeH NpeAPUATUS COBMECTHO c OprasH3anusIMH CaHUTApPHO-
SMHIEMHUOJIOTHYECKOTO Haj3opa u OacceliHOBOM HHCHEKIMEH ODKHBL ObITH pa3paboTaHbl
NONIOJTHUTEIBHO MEpOIpHATHSA, obecneyMBaOmMe NPEAOTBpAllEHHE 3arpA3HEHHs TIPYHTOBBIX

I1aBOJAKOBBIX BOJ BPEAHBIMH BEIIECTBAaMHU U MPOU3BOACTBEHHBIMH OTXOAaMH.

HeobxonuMo obecneduTs repMeTHYHOCTH CHCTEMBI O 3aKa4YKe XMMHYECKUX KOMIIO3HIIMH.
Ilpu aBapmifHBIX pa3nmBaX XHMpEareHTHI CleQyeT HeMEIJIEHHO coOparh B IpHSIMKE H Ha MECTE

HEWTpaIu30BaTh.

OTnoxXeHUsS] H OCTATKH XHMpEarcHToB, H3BJIEKAEMBIC IIDH OYHCTKE eMKOCTeﬁ', alrnaparoB H
KOM'MYHHK&D,Hﬁ JAOJEKHBI OBITH 3aX0pOHEHBI B MECTAX, OTBEOCHHBIX IIO COrjracoOBaHHIO C

MECTHBIMH OpraHaMH I10)XapHOTO H CAaHATAPHOIO HaJa30pa.

ITo oxonuaHui0 00pabOTKM CKBaXXKHHBEI HEOOXOAWMO OYHMCTHTH 3arps3HEHHbIE HeDTHIO H

XHMpearcHTaMi Y4YaCcTKH BOKPYT CKBAKHHBEI.

Ilpn BrIOpOCax KOMIIOHEHTOB KOMIIO3MIHH H3 €MKOCTeH, pa3jiiBa peareHTOB Ha IPYHT,
HEOOXOAMMO 3arpA3HEeHHbIE YYaCTKH 3€MJIM 3aCBIIaTh [ECKOM C MOCHEAYIOMMM y[aJeHUEM B

IIJIaMOHAKOIIMTEIR I 3aX0OPOHEHUA B COOTBETCTBHH C METOMHYECCKUMH YKasaHHAMM:

- CanlluH 2.1.7.1322-03 «['uruenudeckde TpeGoBaHUA K pPa3MEIICHUIO U

06e33pe)mmaﬁmo OTXOIOB IIPOU3BOACTBA HOT’pCGH@HHﬂ}};
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MEXHON02UU 2NYUIEHUA CKEANCUH MEXHON02UYECKUMU ACUOKOCAMUY

- CHull 2.01.28-85 «Ilonuronsl mo 00€3BpEeXMBAHHIO H 3aXOPOHEHHIO TOKCHYHBIX

IPOMBINIIEHHBIX OTX0OO0B. OcHOBHEIE MOJIOXKEHHS IO IIPpOCKTHPOBAHHIO.

15. Bo3moxkHbIe aBapuiiHbIe CHTYAIlHH NPH BHINOJAHEHHE padoT

ABapuiiHasi CATyanHus

MeTox TMKBHAALIHH ABApHH

He ynaercs couts xnanan

IIpoBecTu raymenwne B 3aTpybHOE
IIPOCTPAHCTBO.

CxBa)kuHa HHTCHCHBHO IIOTJIOMAET XXHUAKOCTE
TITYIIEHUs, HET BO3MO)KHOCTH €O3/1aTh
OEPKYJIAIHIO. B TO e BpeMs uueT
NOCTYIUICHHE He(TH U ra3a B CKBOXKHHY.

Hcnoss30BaTh B IEPBOM IHKJIE OJIOKUPY IOIIHH
COCTaB.

ITnoTHOCTE XHMAKOCTH ITYINEHNS pacynTaHa
HEBEPHO HM3-32 HEBEPHO YKAa3aHHOIO IIACTOBOTO
Iasyienns. CKBaXKHHA IPOJODKAET

paboTaTh gaxke HOCIIE IIONHOM 3aMeHbI CToba
XHAKoCTH. MaHOMeTp QUKCHpYET AaBlIeHHE Ha
Oydepe.

BpINOMHUTE TIepepacyeT IIOTHOCTH TI0
(hakTHUYECKOMY IIIaCTOBOMY JaBJIeHHIO. B
pacdeTe HCIIOJIb30BaTh AaBIEHHE CTOJOA
JKHJIKOCTH TJTyIIEHUs, HaXOAEHCs B
CKBa)XHHE, INIOTHOCTH KOTOPOH M3BECTHA H
saduxcuposanHoe Oydeproe nasnenue. Ilocme
mepepacyeTa NOBTOPUTH OIEpAIHIO ITy HICHHS.
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16. TexHonoruvecknii mponecc NPUroTOBJEHHUN )KHAKOCTH IJIyII€HUA CKBAXXHH
16.1 Texuosoruueckuii npouecc npurorosienns JKI'C, xapakrepHbIii /18 KaHAACKUX

PAacTBOPDHBIX Y3JIOB 3aKPLITOI'0 THIIA

Iarn JeiicTBRe
Ipuem u Ha mnomazky cxiaaupoBaHHA OCYIIECTBISIETCS 3aBO3 CYXOro MarepHaa,
IOATOTOBKA YIIaKOBAHHOTO B IOJMHUITIICHOBBIE Memky Tuna MKP;
MaTepHana ( cpenanit Bec oqroro MKP ¢ coimsio cocrasiser oxoo 1TH.)

Cone B memkax MKP pa3rpy3urs psAfiaMy, B yIOPSAJKOUYEHHOM BHJIE.
Ilpumeuanue: He Gonee 2-X MEIIKOB B BBICOTY.

Ilpn nomomm kpan-6ayxku wmnu asromorpysuuka (tuma JCB-520),
OCHAIEHHOTO KOBIIOM, OCYINECTBIIIE€TCS TPAaHCIIOPTHPOBKA CYXOH COJH C
IUTOINAIKH CKIIAJMpPOBaHUS K OyHKEepaM 3arpy3KH COJH, HaXOIAMMMCS B

snanuu PYC.
3anoyHeHHE B eMKOCTh CMEIUBaHKUS OCYIIECTBHTh HabOp MPeCHOH! BOABI OT
€MKOCTH HCTOYHMKa BomocHabxenus Ha 80% ot obnema.
cmMemmBanns  |[IprMmewanme: Jns MOBBINEHHS pPAacTBOPHMOCTH COJH B BOJAE, B
BOJIOH TEIUIOOOMEHHHKE IPOUCXOMUT €€ NOIOTPER 10 25°C.
Bxmouenne BKIIOYATH HAacOC B pyYHOM PeXHME HITH IyTeM BHIOOpa pekuMa paboTsl
IIJIAMOBOTO IIPA TOMOIIHM MHOTOIIO3HUI[MOHHOr0 NepeKiodaTels (aBTOMaTHIECKUI
Hacoca PEXHM).
Ipumeyanue: Jlng mnpoBedeHHs NUPKYJIAIHH XHAKOCTH B EMKOCTH
CMEIIHBAHHUI,

O6opynosanme: Hacoc.

3aceinka cond | BrmounTs KOHBEHEp moaayuH COMH.

OmuH onepartop Impy IOMOIIH KpaH - OalIky, yIIpaB/IseMoH ¢ Hoa,
OCYIIECTBIISIET 3aXBaT MEIIKA C COJIBIO, €r0 MOAHATHE, U epeMeIeHHe K
OyHKepaM 3arpy3Kd CONH Ul II0JIauy Ha TPAaHCIOPTEPHYIO JIEHTY

Bropoit omnepaTop, HaxoAiCh Ha IUIOMANKE 3arpy304Horo OyHKepa,
BCIIApBIBAET MEIIKH, B CIIyJae HUCIIOIB30BaHMA ClIeXKaBUIEHCs COMH, MEIMOK
NpeIBapUTENHHO pa3OuBaeTCs KyBanjou.

Cous, 3achlllaHHast BO BHY TPEHHIOIO IIOJIOCTB OYyHKEpa 3arpy3KH, fanee
ToTaaeT Ha KOHBeHep, BHIIONHEHHBIA B BH/E TPAHCIIOPTEPHOM JICHTEL.
Ilepensurascey 10 TPaHCIIOPTEPHOH JIEHTE, CONb MONAETCA B EMKOCTh
CMEIMBAHHSL.

ITocne pasrpy3ku conu B OyHkep, myctole Memka MKP cobpats B
CHeNHAILHO OTBENEHHbBIE MECTa JUIS CKIIAAHPOBaHUs OBITOBOTO Mycopa.
JUis foBedeHHMA IUIOTHOCTH JKHMAKOCTH DIIYNICHHA O MAaKCHMAIbHOH
HEe0OX0IAMO EPHOANIECKH NOOABIATh pacUeTHOE KOJIMIECTBO COMIH B
OTCEK CMEIHBAHSL.

3amepsarb ITpoun3ssect orbop npobsr XKI'C.
nepuognuecku |fIpubop - apeomerp.

IUIOTHOCTH

XIC
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CKBANCUH U

IMarn JeilicTBHE
 [lepBuunsrii Ilocne noBeneHUs XUAKOCTH DIyIIEHUS 0 3aaHHOH INIOTHOCTH,

OTCTOH MIPOH3BECTH OTK/IIOYEHHE UIAMOBOI'0 HAacOca NPH HOMOINH KHOIKH

JKHIKOCTH «Crom».

LIy IHCHUSA IIpumeuanne: Ilepuamsiii 0TCTOH NPOU3BOAUTE B TEYEHHE 2 YaCOB.

 Ilepexauxa IIpuroToBIeHABIH CONEBOH PacTBOP IPH NOMOIMH NEPEKaYHBAIOLIETO

KUIKOCTH Hacoca A3 EMKOCTH CMENTMBAHUA, TIPOXOJUT YEPE3 CHCTEMY

TITYINEHUS U3 ¢unbTpanyy (TMAPOLMKIIOH U NecyaHblil GHIBTP), ¥ HONAaNaeT B

€MKOCTH €MKOCTh XpaHEHHACOJIEBOTO pacTBOpa.

CMEIIUBaHU

B EMKOCTh IIprmeganne: B eMkocTH XpaHEHHS IPOUCXOUT BTOPHIHBIH OTCTOH

XpaHeHust COJIEBOTO pacTBOpa B TeyeHue 10 gacos.

OTrmyck Ilpn nipuOBITHH aBTOIHMCTEPHHI 3aKa34nKa JUld 3arpy3KH XKHIKOCTH

XKHIKOCTH Iy IIEeHUs, IPeICTABUTENb OpraHu3alii-3aKa3uiKa IpeIbsBIsIeT

LTy IIeHUS omneparopy «TalioH» Ha NOMyYeHUE KUIKOCTH TITy IICHH.
[Tpumeuanne: B Tanone no/mxHb! 6BITH yKa3aHbl KyCT, CKBaXHHA,
IUIOTHOCTH B 00beM, HeoOxomumele xumpearenTsl. AITH gomxna 65T
TapApoOBaHa (MMETh akT TAPUPOBKH), MPONApeHa (MMETH aKT
TIPOTIAPKH).
B >ypHaun BeIja4H pacTBOpa C/ie/IaTh 3aluch 00 0TIy cKaeMoi
IUIOTHOCTH H 00BbeMe, 0 JO3HPYEMBIX XMMpeareHTax.

3ampaBka Omnepatop pacTBOPHOTO Yy3/1a OKa3bIBAET 3alPaBOYHBIH pyKaB, K

aBTOLUCTEPH KOTOpOMY HEOOXOMMO IOIbEXaTh 1 3alpaBKH.

(ALTH)

Jiist oTHycKa CONIEBOrO pacTBOpa ¢ 3aJaHHBIMM NIapaMeTpaMu
(mw10THOCTH B 00BEM) OIEPATOPY PACTBOPHOTO COJIEBOTO y3Jia
HeoOX0MMO IIPOU3BECTH MEPEKITIOYECHHUE 3aABHIKEK, M CHAMAs
IOKa3aHUsA H3MEPHUTEIBLHBIX NPUOOPOB (TUIOTHOMEPA H PacXooMepa),
PEeryJIMpoBaTh NIPOIleCcC CMEITHBAHMA IIOTOKA COJIEBOr0 pacTBOpa
MaKCHMaTbHOM IUIOTHOCTH € IIOTOKOM IPECHOH BOZBI.

IIpumeyanue: Takum 06pa3oM, ¢ THHUM BBIJAYH BEIXOJUT IMOTOK
COJIEBOTO PAcTBOpA C NIapaMeTpaMH, YKa3aHHBEIMH B « Tamoney.

[Ipencrasutens Opranuzaniu-3akazyuka TOABEIKAET K YKa3aHHOMY
PYKaBy 3alpaBKH.
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Ilaru JeiicTBHe
Ipencrasutens Opranuzanun-3aKka3duka OTKPHIBAST KPBIIIKY JIOKA H
HanpasJIseT 3alpaBoOYHbIH pykas B ropaosury AITH.

JobaBxa
xumpearenTos |IIpencrasurens Oprapmsanuu-3aKa3sdyuka MOAAST 3HAK ONEPATOpy
pacTBOpHOTrO y3na. Oneparop pacTBOPHOTO CONEBOr0 Y3ja, HAXOMACh B
|moMemenuu onepaTopHOii, U HabMOAak 3a MOKA3aHUIMM KOHTPOJIEHO —
HM3MEPHTEIILHBIX IPHOOPOB (PacxoloMeEpoB, IUIOTHOMEPOB), BKIIOYAET
Hacoc, MNOJAIOMIMIA COJIEBOH PACTBOP B JIHHHIO BBIIAYH.

IIpumevanne: HaumnaeTcs: HalnMB COJIEBOTO PACTBOPA B ABTOLMCTEPHY,

OJTHOBPEMEHHO BKIIOYAETCs HACOC JIO3MPOBAHMS XMMpPEareHToB

Ilo oxoH4aHMIO 3aTI0JTHEHUS ABTOIMCTEPHEI COJIEBEIM PACTBOPOM

HeoOXoauMoro oOvemMa, HaOMOAas 3a MOKa3aHUSIMHU KOHTPOJIBHO-

U3MEPHUTENBHLIX NpUOOPOB, ONIEPATOP PACTBOPHOTIO COJIEBOTO Y374,

Ha)XaTHEM KHOOKM Ha IIyJbTe YOPaBIEHUA, OCYMIECTBISET OTKIIOYEHHE

Hacoca Ha BBIXOJ/Ie EMKOCTH BBIIAYH.

Ilpameuanue: Hanue cojeBoro pacTBopa B aBTOMHCTEPHBI MPEKPAIAETCS.

IlpencraBurems Opraswsanmuy - 3aKka3yuka IO OKOHYAHHIO

3aM0JIHEHHS aBTOIMCTEPHEI IOJIAET CHIHAJL.

ITocne 3anpasku, npeacrasutens Opranuzanum - 3aka3uuka youpaer

HAJIMBHOH PyKaB M3 JIOKA aBTOLMCTEPHBI M 3alIOJIHEHHAS COJIEBEIM

pactBopoM AITH ye3xaeT ¢ TEppHTOPHH PaCTBOPHOT'O COJIEBOTO Y3JIa.

Pabora 61ox- |Ha ctammm oTmycka roToBOTO COJNIEBOTO pAacTBOpa  XHMpPEAareHTHI
Gokca aBTOMAaTH4ECKH IOMAIOTCA B JIMHUIO BBIIa4d U3 O110ka-60Kca JO3HpOBAHUS

JO3UPOBAHMS |XMMpEareHTOB.
XHMpeareHToB

(BEPX)

Ilepen Bxonom B BBPX - BiimouM BEHTHISTOP WA IPOBETPH 20 MUHYT.
ITpameganue: B xoMmekT 060pyoBaHHS BXOIHUT JO3UPOBOYHBIA HACOC, TPH
€MKOCTH U1 XpaHCHUS XUM.peareHToB. JIMHUA HarHeTaHus XHMpeareHToB
COe[IMHEeHA C JIMHUEH BeIIauy U IPH BKIIOYEHHH Hacoca st 3anpasku AIH, B
JIMHUIO BEIZIAYM ABTOMAaTHYECKH MOAAeTCa He0OX0IAMOE KOJIHYECTBO
XHMpEareHToB,

OuncTKa eMKOCTEH IPUrOTOBICHHS H XpaHEHHS ITPOM3BOJUTCS COTJIACHO
YTBEPXIEHHOTO rpaduka OYMCTKH EMKOCTER 110 Haps Iy -HOIyCKY.

JpenupoBaTh OCTABIIYIOCS JXHIKOCTE NIy IIEHUs Yepe3 APeHaXHBIN KIIallaH B
IPEHAXHYIO EMKOCTb.

Ouuctka  |IIpu MOMOIM PE3HHOBOro cKpebka yIauuTh 0CaNoK Yepe3 IpeHaKHbIA
EMKOCTH  |KJIalaH B APeHAXHYIO eMKOCTh. OUHINEHHYI0 eMKOCTh IIPOMBITh YHCTOM
XpaHCHUA B |BOJIOH.
CMemHBaHuA |O6opyznoBanue: Jlonara cOBKOBasl, pe3HHOBBIH CKPeOOK.
KHAKOCTH
DTy IHEHHS
Ounctka  |CapeHMpoBaTH NPOMBIBOYHYIO BOIY.
JpEeHaXKHOH :
E€MKOCTH

OyncTKa ApeHa)KHOH eMKOCTH IPOH3BOUTCS IO HAPSIY-AOIMyCKy.
ITpumevanue: JipeHa)xHbIe eMKOCTH HAXOMATCS 3apBITBIMH MO 3eMJIEH,
HMMEIOT JIBa JIIOKA JIJI OYHCTKH.

OTCTOSBIIYIOCS XKHUIKOCTH HCHOJIB30BATh Ul IOBTOPHOM NepepaboTKH Iy TeM
HNEPEKAYKH B EMKOCTH CMEIIHBAHMA.
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L« OcraBmuiicst 0CafoK PH NOMOINH BEAEP MOAHATH HABEPX U YTHIM3UPOBATh B
CHEHAILHO OTBEJICHHOE MECTO.

] ITpumedanue: OUMCTKY ApEeHAKHOH €eMKOCTH 3aKpHITOr0O THIA-4epes JIIOK.
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16.2 Texnonornueckmii nponecc npurorosiaenus JKI'C, xapakrepHblid s

O0TEIECTBEHHLIX PACTBOPHBIX Y3JI0B

IMMarn

HelcrBue

Ilposepxa CH3

Opners cnenoaexny u cnenodyss 1o pasmepaM. Crienofexay 3acTerHyTh Ha
BCE TYTOBHITH WM MOJHMIO, mapd yOparte Nox KyprKy, 3aBa3aTh IHYpPKH
Ha 00yBH, JInHHEBIE BOIOCH YOpaTh IO/ rOJIOBHOI y6Op, OJETh KAcKy.
Ipumeyanne: Cremoaex/ia J0/DKHa OBITH BHIIOTHEHA U3 CHIENHANBHBIX
TKaHeH ¢ IpONUTKOH, He JOMyCKaTh CBUCAHHUA CO CHELOAEKIBI BEPEBOK,
TECEMOK. 3anpemaeTcs SKCILTyaTalis ¥ HCIOIb30BaHHE HEUCIIPABHOM

CIIENONEX b, CIIEI.00YBH.

IIpuém-caaqa
BaxThI

O3HaKOMHTBCA C 3aTMCIMH B BAXTOBOM XXYpHAaJIE, COBMECTHO C

OIIEPaTOpPOM NpebIayIeH CMEHBI IIPOU3BECTH IIPHEM - IIEpEady BaXThl.
IIpumeyanue: [Ipuem-nepeada BaXThl 3aKIH09AETCH B IPOBEPKE

YUCTOTHI paboyero MecTa, IPOH3BOACTBEHHBIX IOMEMEHHH, TEPPUTOPHH,
ocMoTpe obopynosanus 1 KUII, KOHTpONIBHEIA 3aMep IUIOTHOTH JXHAKOCTEH
Ty IISHHS, HAIMIHE COJIEH B XMMPEareHToB, HATHYHe K HCIIPABHOCTH
JeXYPHBIX CPEe/ICTB HHAMBHAYAJIbHOH 3aIlUTHI, HATAYUE H HCIPaBHOCTH
HEPBUYHBIX CPEACTB MOKAPOTYIICHHUS, ATEYKH, COCTOSHHE paboyMX MECT,
HaJIM4YAe HHCTPYMEHTOB M IpHAcIocobnennit), 0 Bcex

3aMEYaHMsX CIIeaTh B BAXTOBOM YKypHaIe HEOOXOIMMBIE 3alHCH.

IlpoBepka
pabouero
HHCTPYMEHTA

[IpUroToBUTH U NPOBEPHTH HHCTPYMEHT I IPOBECHHUS paboT.
Ilpumeuanwue: [IpoBepka UCIIPABHOCTH HHCTPYMEHTA IIPOBOAMTCS:

- BU3YaJIbHO;

npoOHBIM NMpAMEHEeHHEeM (3aIpemaeTcs HoIB30BaThCS HEMCIIPAaBHBIMH
IPUCIOCOOIEHHSIMH ¥ HHCTPYMEHTOM).

Ocmorp
MaHOMETpPOB

OcMOTpeTh MaHOMETPHI Ha TEXHOJIOTHYECKUX TPYOOIpOBOAAX .
Ilpnmeuanue: Ha mkane ManoMerpa no/bkHa ObITh KpacHas 4epra
IpeaenpHoro paboyuero AaBneHus (BMECTO 4epThl MOXKET OBITh ycTaHOBIIEHA
MJIACTHHA, 3aKpeIUICHHAsA Ha KOPITyCE MAHOMETpA ¢ A3bIYKOM KPacHOIo
[IBeTa OTOTHYTas Ha CTEKJIO MAaHOMETpa HAllpOTHB IMOKA3aHMUs IIKaJIbL,
COOTBETCTBYIOIIEH MpeACTbHOMY padoueMy [aBICHUIO).

ManoMeTp AoJDKeH ObITh HOBEPEH, CPOK IOBEPKU HE IOJDKEH OBITH
IIpOCPOYEH (1aTa MOBEpKH yCTaHABIMBAeTCs Ha IUIoMOe MaHOMETpa MM Ha
OTTHCKE KJIeiiMa rocrioBepHTEI - oBepka 1 pa3 B ron). Manomerp He
NOJDKEH HMETh NOBpEXICHHH Ha KOpHyce, CTEKIE WK UMETh NOBPEXICHHA
BJIMAIONIME Ha PaBHIIBHOCTD NOKa3aHH.

PacrapuBanue
(ocBODOXKAEHME
0T MEIMKOB
MKP) conm.

O6opynoBanue: MaHOMETp, TEXHONOTHYECKHH TPy OONpPOBOL.
Pactapka coi Ipou3BOJUTE Ha rmoma,mcy IIPUTOTOBJIEHHSA C TBEPIBIM
[IOKDBITHEM

IIpu mosmyveHny, CHATH ABTOKPAHOM MEIIKH C Ky30Ba amomoﬁm H
BCKPBITh UX B HHKHEHN YaCTH.

IlycThie MEHIKH cobpark B ClIENHANbHO OTBEIEHHOE MECTO.

IHoxa4ga Boawbl
Ha
HAMBIBOYHYIO

INIOIAnKY

OTKpBITH 3a[BHXKKY IOCTYIUICHHS BOAbI (TIOATOBAapHOH) OT HCTOYHHKA
BOJIOCHAGXKEHH HA IUIOMAJIKY IPUTOTOBJICHHS.

Y1IpaBiATh THAPOMAHHUITY IS TOPOM, HAIPABHTH CTPYIO BOJEI HA
CKJIAIHPOBAHHYIO COIlb.
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Ilpurorosnenue | OTKPHITE 3a[BIKKH Ha NpPHEME M BBHIKHIE TEXHOJIOTMYECKMX HACOCOB THIA
IKHTKOCTH 611I8.
rJIyieHAs 3anycTuTh Hacocsl B paboTy, IPOHM3BOAMTE NHUPKYJSLHUIO COJIEBOTO
33 aHHO PasIBopa. . :
O ——— Ilpumeuanne: Ilpn nonamasmu CTPyd BONBI HA CONb IPOUCXONHT |
IOCTENEeHHOe €€ DPAacTBOPEHME, IONyYeHHas TaKMM 00pa3oM JKHIKOCTH
[JIYIIEHAsS CKaIUIMBAeTCs B €MKOCTH HaKOIUICHHS, HaXOIINeics BHU3Y
IUIOMIAIKH MIPHTOTOBIICHHS.
3amepaTh Tlpoussectn otbop npoObl HKUIAKOCTH LTy HICHU.
nepuoguueckn | IIpubop - apeomerp
IUIOTHOCTH
KHAKOCTH
rJTy e HHS
HepBuunsbiii Ilocne noBeneHHs >KHAKOCTH IIIyIIEHHS OO MaKCHMAJIbHOM IUIOTHOCTH
oTCTOM IPOU3BECTH OTKIIOUSHHE HCTOYHHKA BOJOCHA0XEHHS.
HKHAKOCTH IpousBecT OTKIIOYEHAE IUIAMOBOrO Hacoca NpH MOMOINH KHOMKH
raymcans «Cromy.
3aKpsITh 3a/IBUXKKY, obecreunBaoIy0 MOCTYTUICHHE BOJIBL.
ITprmeuanne: OtcToil MPOU3BOAKTE B TeueHUE 24 Jacos.
Iepexauka IIpuroToBieHHEI COJIEBOM pacTBOP NepeKayaTh OpH IOMONIH
KHIAKOCTH nuiaMoBorosacoca tumna 61118, u3 eMKocTH cMeIMBaHUA B EMKOCTh
IRy HicHus B XPaHEHHs COJIEBOTO PacTBOPA.
eMKOCTh
XpaHeHHsA H
BbIIAYH
pacTBopa.

Ornyck IIpu npubsITHH aBTOLUCTEPHBI 3aKa34MKa JUId 3arpy3KH KHUIKOCTH
JKHKOCTH IIyIIeHHs, NPEeICTaBUTENh OpraHM3alAN-3aKa3uhKa IpeabIBIIAET
rJTy I eHus. onepartopy « TaJoH» Ha IMOJy9ICHHE KAJKOCTH IIIyIIEeHAS.

IIpumeganwve: B Tamone ykasaHsl KyCT, CKBXXHHA, INIOTHOCTH H 00BEM ,
Heobxommmete xumpearenTsl. AITH nomikna 65Tk TapHpoBaHa (MIMETh
aKT TapUpoOBKY (TapupoBka 1 pa3s B roj), mponapeHa (MMeTh akT IPONapKH
(mpomapka OfiHH pa3 B MECHII).
Omneparop pacTBOPHOTO y37ia IOKA3BIBAET 3allpaBOHBIH PyKaB, K
KOTOPOMY HE0OXOIHMMO NOABEXATH Ul 3alpaBKH.
3anpaska [Ipencrasurens Opranwzanuy-3akasduka [OABEKAET K yKa3aHHOMY
ABTOLHCTEPH pYKaBy 3allpaBKH.
(ALTH)

IpencraBurens  Opranmsanuu-3aka3ddka  HampaBieT  3alpaBOYHbIH
pyxas B ropinoBuny Al[H, moxaer 3Hak oneparopy pacTBOPHOIO y3Jia.
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IlIarn HeficTBHe

IHopaua OnepaTopy OTKpHIT 3aIBUXKKY Ha BBIXOJIE€ H3 EMKOCTU XPaHEHHA.
JKHIKOCTH
rJIymeHHs B
3alpaBOYHbIH
PYKaB npn
MaKCHMAJIbHOMH
IJIOTHOCTH

OmnepaTopy BKIIIOYHTH HEPEeKaIHBAIONIAH HacoC.
Ilpumeganme: XuakocTe riaymeHHsa IO TEXHOJOTrHYECKOH Tpybe depes
pacxonoMep NOCTYIiaeT B 3anpaBovYHbli pykas u AITH.

IMonaua Ilo Ttabmume pasbaBmenuss (A4 NOATOBApHOH BOJABI)  OIEPATOPY
JKHAKOCTH ONpeNesdTh KOJIHYECTBO BOABI H pPAacTBOpa MAKCHMAJIBHOH IIJIOTHOCTH,
rJIiymeHus B HeoOxomuMoe [UIs TONy4YeHHs IUIOTHOCTH, YKa3aHHOH B  TajoHE
3anpaBovHbIA  |3axazuymka.

pykas npna
OTKJIOHEHHH
IUIOTHOCTH
KHIKOCTH
rJymeHus 0T
MaKCHUMAaJIbHOH

OTKpHITH 3aABMKKY Ha BRIXOJIE M3 eMKOCTH XpaHCHHA.

BXmounTh nepexkaunBalOIIUi HacOC.

CmoTpers Ha TIOKa3aHMI pacxo/OMepa, HaXOAAIerocs Ha JMHHH
BBIJIAYH.

IIpumeuanne: Pacxomomep moxasslBaeT OOBEM IIOZIABa€MOM KUAKOCTH
IIyINeHUS MaKCHMAaJILHOH IIIOTHOCTH.

Ilpu noctmxennn HeoOxomumoro o0bEMa, OTKIIOYWTH HACOC M 3aKPHITh
33JIBIDKKY.

OTKpHITH 3aBIXKY Ha BOLOBOIE M CMOTPETH Ha IIOKA3aHUs CUCTYHKA.

ITpu noctmkeHun HEOOXOAUMOro 06bEMa BOABI, 3aKPHIBAET 3aIBHIKKY .

HobaBka Ilepen Bxomom B BPX, BJIP - Bmounm BeHTHNATOP MM npoperpu 20
XHMpeareHToB |MUHYT.
Ilpumeganme: BJIP u BPX o00opynoBaHbBl €MKOCTAMH  XpaHEHHSA
XVM.PEareHTOB H JO3UPOBOYHLIM HACOCOM, Ha KOTOPOM YCTaHOBIIEHA
MEpHas €MKOCTh, BBIKHM/HBIE NMHUM OOBS3aHBI B JIMHMIO BBUIaYM TOTOBOIO
pacTBopa, HpH IOMOINM [UIAHTOB HEOOXOIMMOE KOIMMYECTBO peareHTa
mojaercs B MEpPHYIO €MKOoCcTh, 3areM HacocoM HJ[ mnomaercs B
3alpaBOYHYI0 JIMHHIO-IHHMIO BBhIIaYM M 4Yepe3 3alpaBOYHBIH pyKaB B
Omneparop pacTBOpHOrO y37a TOAAET CHIHAN OO0 OKOHYAHHMH 3aNpaBKH
IPEJCTABHTENIO 3aKa3yHKa.

IlpencraBurens 3akazdamka 3akpbiBaeT 3ampaBounbli mox AllH u
BBIE3KAET C TEPPHTOPHH. :

[lpumeganme: Ecimm orcyTctBylor On0ok mo nobaBke XHMMpEareHTOB, TO
nobaBKa peareHTOB IIPOM3BOIMTCS BPYUHYIO, HATMBOM H3 Taphl B MEPHYIO
TIOCY Ty .
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17. Cnycok HCNoB30BAHHBIX HCTOYUHHKOB

1. Enunpie TeXHHYECKHe IpaBHAa BeeHHA paboT MpH CTPOMTENLCTBE CKBaXXHH HA
HeQTAHBIX, ra30BBIX H FA30KOHACHCATHLIX MecTOpoxaeHuAX», M., BHUMUBT, 1983

(ITI n3manne).

2. TOCT 13819-68//P1 39-3-455-80 «Metonsl 3ammuThl OT KOPPO3HH IIpH
KUCHOTHEIX 00pafoTkax CKBaXwH ¥ He(dTeHnpOMBICIOBOrOo OOOpPYHOBAHUAY,
I'poznsiii, Cer.KasHUIIWuedTs, 1981.

. Teopus ©u mpakTuka 3akanuuBanusd ckBaxuH: B 51/ AWM. bynartos,
IL.I1.Makapenko, B.®. Bynauxos, }0.M.bacapuirus; 1lox pen. A.WU.Bynarosa.- M.:
- OAO «H3parenscTeo «Henpa», 1998. 1.5. C. 181 - 242.

[IpaBuna BexeHWs peMOHTHEIX pabor B ckBaxuHax. PJ[ 153-39-023-97. «HIIO

«bypenne» 1997 r.

. MHCTpYKI#st 1O TEXHONOTMM IJIyMCHHS CKBAXWH THAPODOOHO-3MYIECHOHHBIMH
pactBopaMu. - Byrynsma: TatHUIIUwedTH, 1976. - 20 c.

. MHCTpyXIuss 1O [NpPHTOTOBJIECHHIO M PpEryJHPOBAHUIO IapaMETPOB JXHIKOCTH
[NyWIEHWss  Ha  OCHOBe  oOpaTHON  3MyJNsCHM  CTAOMIM3MPOBAHHBIMH

nonmuaxkpuiamunamu. - byrynema: TatHAIIWredTs, 1980, 15 c.

. MHCTpyKIHsA IO TEXHONOTUH TIylIeHHs CKBaXWH C OJHOBPEMEHHOH 00paGoTkoi
npu3aboiHOR 30HBI npoaykTEBHOro miaacra. PJ[ 39-1-924-83. - Byrynema:
TarHUIIWuedTs, 1983.

. MucTpyknms @O TEXHOJOTWM OCBOCHHMS CKBaXHH Ha MECTOPOXKACHMAX €
HHU3KONPOHMIAEMBIMH  Kosurekropamu.  PI[  39-0147009-718-88. - M.:
Munsnedrenpom., 1988, 90 c.

. PyKOBOACTBO NO TIYIMEHHIO HEQTAHBIX W Ta30BHIX CKBAXHMH C IPHMEHCHHEM

BS3KO-ynpyrux coctaBos. PJ] 39-1-928-83 - M.: MurHnedrenpoMm, 1983, 25 c.

10. HHCTpYK]IHﬂ 0 TEXHOJIOTHH TIPUITOTOBJICHHA H NPHMEHEHHA JKHIAKOCTH

IWIOTHOCTBIO 10 1600 Xr/M3 [is riymieHus CKBaXHH B YCIOBHSX 3amagHoi
Cubmpu. PJI 39-0147009-6.030-86.- Kpacuonap: BHUMKPuedTs, 1986, 32 c.
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11. Texuonorus IPpHTOTOBJIEHHA, TIPHMEHEHHA, OYHCTKH H PErcHCpamMu TAXKEIbIX

paccojoB IpH 3aKaHYMBAaHMM CKBaXWH, OOECIEYMBAIOIHUX COXpaHEHHE
KOJUIEKTOPCKHX CBOMCTB 1wracta. PJ| 39-0147009-713-88 - KpacHogap:
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Texuuueckuii cmandapm «Peznamenm no npuzomoenenuio mexHoNOZUHECKUX HCUOKOCIET 2TYUEHUA CKBAJICUN
U MEXHONO2UU 2NYUEHUA CKEANCUH MEXHONO2UYECKUMU HCUOKOCTIIMUY

Ipunoxenne 1

Pacuer xoapdpunmnenrta 6e3onacHocTe yaeanuoro Beca JXI

I'pagment | Koadpdununent |1 azoconepxanue Ko>¢ppuumenT De30macHoCcTH B
| MIACcTOBOTO | NMPORYKTHB- NpoAYKIHH, 3aBHCHMOCTH 0T
| masaenus, HOCTH, rAyOHnHbBI CKBAMXKHHBI
(atm/10m)
m°/(cyT*aT™m) MoIm> 1m0 1200 m [1200-2400 m|>2400 m
Ho 0,9 Ho 0,5 Jo 100 0,08 0,05 0,05
100-400 0,08 0,05 0,05
>400 0,08 0,05 0,05
0,5-2.0 Jo 100 0,08 0,05 0,05
100-400 0,08 0,05 0,05
>400 0,08 0,05 0,05
>2.0 Ho 100 0,08 0,05 0,05
100-400 0,08 0,05 0,05
>400 0,08 0,05 0,05
0.9-1.2 Jo 0,5 Ho 100 0,08 0,05 0,05
100-400 0,08 0,08 0,05
>400 0,08 0,8 0,05
0.5-2.0 Jlo 100 0.08 0.05 0.05
100-400 0.08 0.08 0.05
>400 0.08 0.08 0.05
>2.0 Jo 100 0.08 0.05 0.05
100-400 0.1 0.08 0.05
>400 0.1 0.10 0.08
>1.2 Ho 0.5 Ho 100 0,10 0,08 0,05
100-400 0,10 0,08 0,05
>400 0,10 0,10 0,08
040 « Huxcnesapmoeck HHITHrepmb »
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Texnuueckuii cmandapm «Peznamenm no npuzomosnenuio mexnonoZueckux HCUOKOCMEH 2IYUEH U CKEANCUH U
MEXHONO2UYU 2TYUEH U CKBANCUH MEXHONOZUHECKUMU ICUOKOCTAMUY

Ipnaoxenne 2

Teostoro-pusniecKne XxapaKTepHCTHKH NPOAYKTHBHBIX NJIACTOB MECTOPOXKACHHH
OAO «CH-MHI»

O6BexTsI Inact | Iopmcrocts,| Ilpommmaemocts,| Havanpuas
MECTOPOXKICHUH - % MKM2 NJIacTOBAas
I rpynnet TeMneparypa,
°C
O6BexTH IInact Ilopucrocts,| Ilpommmaemocts,| Havanenas
MECTOPOXKICHUH % MKM2 MIacToBas
II rpynner TeMIleparypa,
i
Ob6BeKTH IInact | Ilopuctocts.| Ilpommmaemocts,| Hauanbras
MECTOPOXKIEHI I Y% MKM2 [JI1acTOBAast
III rpynnsi ‘TEMIEpaTypa,
oC
OAO - «Huxcnesapmoeck HHITHueghmo »
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IIpunoxenue 3

OT4eT 06 HCTONB30BAHHOM JKHIKOCTH MIIYMIEHHS ¥ TEXHOJIOTHYECKHX XKUAKOCTEH s
IPOMBIBKH IIPH PEMOHTE H OCBOCHHMH Ha CKBa)XXHHaX 3a 201_roma

Mecro- |[Kycr |Cks |Jlata Tonpsn |llompsan |Peuwentypa [Ilmor- |[UOBeM [KBRY

poxe- ornycka |AMKEO  |umi {pactsopa  |Hocts ggg;: MEXTIpH-
- | pacTso-pa [FIyWe- |0 wm |pacr- M3 |mecH,
HHIO TKPC OydepHoit BOpa, r/n

MKHIOKOCTH r/cMm

Hpu-
Meua-
HHE

COJIEBOH (1,18 40

(NaCl+

nHrubu-

top*I1IAB)

JINMMAH 1,05 35
CaC12 1,30 15

HTI






